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Atmospheric Dispersion Tables

Definitions:
X = Air Concentration in Curies per Cubic Meter (Ci/m3)

Q = Emission Rate in Curies per Second (Ci/s)

E = Short term 95 Percent Centerline Concentration (Ci/m3)

Atmospheric Stability Class:
A – Extremely unstable

B – Moderately unstable

C – Slightly unstable

D – Neutral

E – Slightly stable

F – Moderately stable

G – Very stable

Conversion Factors:

1 Ci = 37,000 mBq  


1 pCi = 0.037 Bq


1 Ci = 1012 pCi

1 m3 = 35.3 ft3 



1.61 km = 1 mi

Examples for the use of Chronic (X/Q’) and Acute (E/Q’) Release Tables:

· Chronic Release (Long Term):
Assume wind is from 100N Area towards the south.  To find the estimated air concentration 1 km downwind from a constant source (i.e. stack) with a release rate of 0.0028Ci/s, multiply the X/Q’ value from the table (3.1 x 10-6 s/m3) by the release rate (0.0028Ci/s):

X = (3.1 x 10-6 s/m3) (0.0028Ci/s) = 10-8 Ci/m3 = 10,000 pCi/m3
· Acute Release (Short Term):
Assume wind is from 100N Area towards the south.  To find the estimated maximum centerline concentration (95 percent in this direction from a ground level accidental release (10 Ci in 1 hr = 0.0028 Ci/s) at a location 1 km downwind, multiply the E/Q’ value from the table (9.8 x 10-4 s/m3) by the release rate (0.0028 Ci/s):

E = (9.8 x 10-4 s/m3) (0.0028 Ci/s) = 2.7 x 10-6 Ci/m3 = 2.7 x 106 pCi/m3
· Maximum Emission Rate:
Another use of the X/Q’ value is to estimate a maximum allowable release rate.  Assume that the maximum allowable air concentration of a radionuclide 4 km north of 100-N Area is 100 pCi/m3.  The maximum allowable release rate can be estimated by dividing the X/Q’ value from the table (2.5 x 10-7 s/m3) by the maximum allowable concentration:

Q = 2.5 x 10-7 s/m3 / 100 pCi/m3 = 2.5 x 10-9 pCi/s

Table A1.  Joint Frequency Distributions of Atmospheric Stability, Wind Speed, and Transport Direction for the 100 Area at 9.1 m (30 ft) above Ground Level, Hanford Site, Washington.  Based on 1983-2002 data from the 100-N Area instrumented tower.

	Average Wind

Speed
	Atmospheric Stability Class
	Percentage of Time Wind Blows in the 100N Area toward the Direction Indicated

	    
	9.1 m
	    S
	SSW
	SW
	WSW
	W
	WNW
	NW
	NNW
	N
	NNE
	NE
	ENE
	E
	ESE
	SE
	SSE

	0.89 m/s
	A
	0.09
	0.07
	0.05
	0.05
	0.07
	0.06
	0.05
	0.03
	0.03
	0.04
	0.06
	0.09
	0.12
	0.12
	0.14
	0.11

	(2 mph)
	B
	0.07
	0.05
	0.04
	0.03
	0.04
	0.03
	0.03
	0.03
	0.02
	0.02
	0.04
	0.05
	0.08
	0.10
	0.09
	0.08

	
	C
	0.10
	0.08
	0.07
	0.05
	0.05
	0.05
	0.05
	0.04
	0.04
	0.04
	0.06
	0.06
	0.11
	0.12
	0.14
	0.12

	
	D
	0.47
	0.40
	0.44
	0.50
	0.76
	0.87
	0.70
	0.47
	0.44
	0.41
	0.48
	0.55
	0.62
	0.64
	0.68
	0.57

	
	E
	0.77
	0.68
	0.79
	0.95
	1.31
	1.31
	1.07
	0.82
	0.76
	0.71
	0.82
	1.00
	1.22
	1.20
	1.05
	0.87

	
	F
	0.35
	0.36
	0.46
	0.53
	0.63
	0.52
	0.41
	0.28
	0.24
	0.25
	0.37
	0.48
	0.56
	0.56
	0.53
	0.42

	
	G
	0.30
	0.26
	0.29
	0.31
	0.37
	0.30
	0.23
	0.16
	0.15
	0.17
	0.27
	0.41
	0.59
	0.63
	0.54
	0.36

	2.65 m/s
	A
	0.25
	0.23
	0.15
	0.07
	0.12
	0.12
	0.10
	0.07
	0.06
	0.08
	0.20
	0.30
	0.37
	0.33
	0.30
	0.27

	(6 mph)
	B
	0.16
	0.17
	0.12
	0.06
	0.07
	0.07
	0.07
	0.04
	0.03
	0.04
	0.10
	0.15
	0.18
	0.17
	0.18
	0.16

	
	C
	0.14
	0.15
	0.13
	0.05
	0.08
	0.12
	0.10
	0.05
	0.04
	0.04
	0.09
	0.13
	0.15
	0.12
	0.14
	0.13

	
	D
	0.34
	0.41
	0.35
	0.30
	0.50
	0.62
	0.54
	0.30
	0.19
	0.19
	0.36
	0.65
	0.70
	0.54
	0.41
	0.35

	
	E
	0.46
	0.52
	0.62
	0.97
	1.22
	1.10
	0.99
	0.56
	0.42
	0.45
	0.91
	1.93
	2.15
	1.33
	0.79
	0.50

	
	F
	0.08
	0.10
	0.18
	0.42
	0.56
	0.40
	0.27
	0.17
	0.12
	0.14
	0.30
	0.68
	0.70
	0.39
	0.20
	0.10

	
	G
	0.04
	0.04
	0.08
	0.13
	0.20
	0.22
	0.16
	0.06
	0.04
	0.05
	0.17
	0.44
	0.61
	0.33
	0.13
	0.05

	4.7 m/s
	A
	0.05
	0.15
	0.13
	0.02
	0.03
	0.03
	0.04
	0.02
	0.02
	0.05
	0.17
	0.21
	0.28
	0.26
	0.09
	0.04

	(10.5 mph)
	B
	0.02
	0.05
	0.05
	0.01
	0.02
	0.02
	0.03
	0.01
	0.01
	0.02
	0.07
	0.07
	0.09
	0.08
	0.03
	0.01

	
	C
	0.02
	0.06
	0.04
	0.01
	0.01
	0.02
	0.04
	0.02
	0.02
	0.02
	0.07
	0.06
	0.06
	0.07
	0.03
	0.02

	
	D
	0.17
	0.23
	0.12
	0.04
	0.05
	0.12
	0.21
	0.10
	0.06
	0.08
	0.20
	0.29
	0.43
	0.38
	0.18
	0.15

	
	E
	0.17
	0.30
	0.20
	0.11
	0.11
	0.15
	0.40
	0.23
	0.17
	0.25
	0.54
	1.11
	1.95
	1.34
	0.33
	0.14

	
	F
	0.02
	0.02
	0.02
	0.03
	0.02
	0.02
	0.08
	0.06
	0.03
	0.03
	0.06
	0.27
	0.38
	0.17
	0.03
	0.02

	
	G
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.02
	0.01
	0.01
	0.00
	0.02
	0.07
	0.04
	0.01
	0.00
	0.00

	7.2 m/s
	A
	0.02
	0.05
	0.04
	0.01
	0.00
	0.01
	0.01
	0.01
	0.00
	0.02
	0.11
	0.08
	0.11
	0.17
	0.06
	0.01

	(16 mph)
	B
	0.01
	0.02
	0.01
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.01
	0.05
	0.03
	0.05
	0.08
	0.02
	0.00

	
	C
	0.01
	0.02
	0.01
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.01
	0.04
	0.02
	0.05
	0.08
	0.03
	0.00

	
	D
	0.09
	0.13
	0.06
	0.01
	0.00
	0.01
	0.04
	0.04
	0.03
	0.06
	0.18
	0.11
	0.23
	0.49
	0.29
	0.05

	
	E
	0.06
	0.16
	0.11
	0.03
	0.01
	0.01
	0.07
	0.07
	0.08
	0.15
	0.37
	0.31
	0.78
	1.22
	0.30
	0.06

	
	F
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.02
	0.04
	0.02
	0.01
	0.01

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	9.8 m/s
	A
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.04
	0.02
	0.02
	0.04
	0.02
	0.00

	(22 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.01
	0.01
	0.03
	0.01
	0.00

	
	C
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.01
	0.01
	0.04
	0.02
	0.00

	
	D
	0.02
	0.04
	0.03
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.04
	0.08
	0.05
	0.07
	0.27
	0.22
	0.00

	
	E
	0.02
	0.05
	0.03
	0.01
	0.00
	0.00
	0.00
	0.01
	0.02
	0.09
	0.17
	0.08
	0.11
	0.36
	0.17
	0.01

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	12.7 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.01
	0.01
	0.00
	0.00

	(29 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00

	
	D
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.03
	0.02
	0.02
	0.08
	0.06
	0.00

	
	E
	0.00
	0.01
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.03
	0.04
	0.02
	0.02
	0.06
	0.04
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	15.6 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	(35 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00

	
	E
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	19 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	(43 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	E
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00


 Table A2.  Joint Frequency Distributions of Atmospheric Stability, Wind Speed, and Transport Direction for the 100 Area at 60 m (197 ft) above Ground Level, Hanford Site, Washington.  Based on 1986-2002 data from the 100-N Area instrumented tower.

	Average Wind Speed
	Atmospheric Stability Class
	Percentage of Time Wind Blows in the 100N Area toward the Direction Indicated

	
	60 m
	     S
	SSW
	SW
	WSW
	W
	WNW
	NW
	NNW
	N
	NNE
	NE
	ENE
	E
	ESE
	SE
	SSE

	0.89 m/s
	A
	0.05
	0.04
	0.03
	0.03
	0.03
	0.03
	0.02
	0.02
	0.02
	0.02
	0.03
	0.05
	0.05
	0.05
	0.07
	0.07

	(2 mph)
	B
	0.07
	0.04
	0.03
	0.02
	0.02
	0.02
	0.01
	0.01
	0.01
	0.02
	0.02
	0.04
	0.05
	0.08
	0.09
	0.09

	
	C
	0.13
	0.08
	0.06
	0.04
	0.04
	0.03
	0.04
	0.03
	0.03
	0.02
	0.04
	0.06
	0.11
	0.12
	0.13
	0.13

	
	D
	0.40
	0.37
	0.39
	0.47
	0.71
	0.81
	0.68
	0.48
	0.38
	0.33
	0.35
	0.45
	0.54
	0.54
	0.46
	0.43

	
	E
	0.71
	0.66
	0.69
	0.86
	1.12
	1.11
	0.90
	0.69
	0.57
	0.52
	0.55
	0.58
	0.68
	0.67
	0.66
	0.59

	
	F
	0.20
	0.21
	0.31
	0.45
	0.69
	0.58
	0.41
	0.26
	0.22
	0.18
	0.20
	0.19
	0.26
	0.24
	0.23
	0.21

	
	G
	0.23
	0.23
	0.32
	0.43
	0.59
	0.46
	0.37
	0.24
	0.19
	0.16
	0.14
	0.19
	0.23
	0.31
	0.30
	0.25

	2.65 m/s
	A
	0.21
	0.19
	0.11
	0.05
	0.07
	0.09
	0.06
	0.05
	0.04
	0.05
	0.11
	0.22
	0.24
	0.18
	0.16
	0.17

	(6 mph)
	B
	0.17
	0.20
	0.13
	0.05
	0.07
	0.07
	0.07
	0.05
	0.03
	0.04
	0.10
	0.15
	0.19
	0.14
	0.11
	0.11

	
	C
	0.14
	0.21
	0.13
	0.06
	0.09
	0.14
	0.11
	0.06
	0.04
	0.04
	0.10
	0.15
	0.14
	0.10
	0.07
	0.07

	
	D
	0.31
	0.37
	0.34
	0.30
	0.53
	0.67
	0.63
	0.36
	0.20
	0.17
	0.26
	0.39
	0.52
	0.45
	0.30
	0.23

	
	E
	0.68
	0.71
	0.61
	0.72
	1.27
	1.30
	1.04
	0.61
	0.44
	0.34
	0.51
	0.76
	1.23
	1.25
	0.83
	0.56

	
	F
	0.10
	0.09
	0.15
	0.38
	0.73
	0.63
	0.41
	0.20
	0.12
	0.10
	0.13
	0.22
	0.40
	0.53
	0.34
	0.14

	
	G
	0.10
	0.09
	0.12
	0.22
	0.31
	0.27
	0.27
	0.16
	0.07
	0.06
	0.06
	0.11
	0.29
	0.48
	0.36
	0.15

	4.7 m/s
	A
	0.03
	0.13
	0.12
	0.02
	0.03
	0.04
	0.04
	0.02
	0.02
	0.04
	0.16
	0.19
	0.23
	0.15
	0.04
	0.02

	(10.5 mph)
	B
	0.02
	0.07
	0.06
	0.01
	0.02
	0.03
	0.04
	0.02
	0.01
	0.02
	0.09
	0.08
	0.10
	0.05
	0.02
	0.02

	
	C
	0.02
	0.06
	0.06
	0.01
	0.01
	0.03
	0.04
	0.02
	0.02
	0.02
	0.08
	0.07
	0.05
	0.06
	0.03
	0.02

	
	D
	0.21
	0.25
	0.14
	0.07
	0.06
	0.13
	0.25
	0.10
	0.06
	0.07
	0.13
	0.17
	0.28
	0.23
	0.15
	0.16

	
	E
	0.33
	0.43
	0.31
	0.25
	0.29
	0.37
	0.59
	0.32
	0.26
	0.27
	0.43
	0.66
	1.50
	1.29
	0.47
	0.29

	
	F
	0.04
	0.05
	0.05
	0.05
	0.06
	0.10
	0.19
	0.12
	0.06
	0.06
	0.08
	0.15
	0.40
	0.51
	0.13
	0.03

	
	G
	0.03
	0.03
	0.02
	0.02
	0.02
	0.02
	0.06
	0.03
	0.02
	0.01
	0.02
	0.03
	0.10
	0.27
	0.10
	0.02

	7.2 m/s
	A
	0.01
	0.10
	0.05
	0.01
	0.00
	0.00
	0.01
	0.00
	0.01
	0.01
	0.10
	0.07
	0.16
	0.16
	0.02
	0.01

	(16 mph)
	B
	0.01
	0.03
	0.01
	0.01
	0.00
	0.00
	0.01
	0.00
	0.00
	0.01
	0.05
	0.03
	0.06
	0.06
	0.01
	0.00

	
	C
	0.01
	0.03
	0.02
	0.00
	0.00
	0.00
	0.02
	0.01
	0.01
	0.01
	0.05
	0.03
	0.05
	0.06
	0.02
	0.00

	
	D
	0.14
	0.16
	0.06
	0.01
	0.01
	0.01
	0.09
	0.08
	0.05
	0.06
	0.13
	0.12
	0.26
	0.36
	0.18
	0.05

	
	E
	0.19
	0.28
	0.19
	0.13
	0.13
	0.14
	0.30
	0.24
	0.17
	0.24
	0.46
	0.55
	1.63
	1.79
	0.38
	0.12

	
	F
	0.02
	0.02
	0.02
	0.01
	0.01
	0.01
	0.05
	0.06
	0.03
	0.03
	0.04
	0.07
	0.37
	0.48
	0.05
	0.01

	
	G
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	0.01
	0.01
	0.01
	0.01
	0.00
	0.01
	0.04
	0.09
	0.01
	0.00

	9.8 m/s
	A
	0.00
	0.02
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.06
	0.03
	0.05
	0.08
	0.01
	0.00

	(22 mph)
	B
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.01
	0.02
	0.04
	0.01
	0.00

	
	C
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.01
	0.03
	0.05
	0.01
	0.00

	
	D
	0.07
	0.08
	0.05
	0.01
	0.00
	0.00
	0.01
	0.02
	0.02
	0.05
	0.13
	0.09
	0.16
	0.39
	0.23
	0.01

	
	E
	0.13
	0.18
	0.12
	0.06
	0.08
	0.07
	0.10
	0.09
	0.10
	0.14
	0.28
	0.26
	0.69
	1.27
	0.30
	0.07

	
	F
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.05
	0.09
	0.01
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00

	12.7 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.01
	0.01
	0.02
	0.01
	0.00

	(29 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.01
	0.01
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.01
	0.03
	0.01
	0.00

	
	D
	0.02
	0.03
	0.03
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.05
	0.07
	0.05
	0.07
	0.19
	0.16
	0.00

	
	E
	0.05
	0.10
	0.08
	0.02
	0.02
	0.02
	0.03
	0.04
	0.04
	0.10
	0.17
	0.11
	0.22
	0.44
	0.15
	0.03

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	15.6 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.01
	0.00
	0.00

	(35 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.03
	0.02
	0.02
	0.05
	0.03
	0.00

	
	E
	0.01
	0.02
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.04
	0.05
	0.03
	0.04
	0.08
	0.04
	0.01

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	19 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	(43 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00

	
	E
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.01
	0.00
	0.01
	0.03
	0.01
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00


Table A3.  Joint Frequency Distributions of Atmospheric Stability, Wind Speed, and Transport Direction for the 200 Areas at 9.1 m (30 ft) above Ground Level, Hanford Site, Washington.  Based on 1983-2002 data from the Hanford Meteorology Station instrumented tower. 

	Average Wind Speed
	Atmospheric Stability Class
	Percentage of Time Wind Blows in the 200 Areas toward the Direction Indicated

	
	9.1 m
	     S
	SSW
	SW
	WSW
	W
	WNW
	NW
	NNW
	N
	NNE
	NE
	ENE
	E
	ESE
	SE
	SSE

	0.89 m/s
	A
	0.32
	0.36
	0.39
	0.29
	0.29
	0.27
	0.21
	0.16
	0.14
	0.12
	0.11
	0.10
	0.11
	0.13
	0.19
	0.25

	(2 mph)
	B
	0.15
	0.14
	0.16
	0.11
	0.10
	0.10
	0.09
	0.05
	0.06
	0.05
	0.05
	0.04
	0.06
	0.07
	0.10
	0.12

	
	C
	0.13
	0.13
	0.13
	0.09
	0.08
	0.08
	0.08
	0.06
	0.04
	0.04
	0.05
	0.04
	0.05
	0.06
	0.08
	0.12

	
	D
	0.76
	0.65
	0.62
	0.49
	0.52
	0.55
	0.57
	0.40
	0.34
	0.29
	0.32
	0.35
	0.44
	0.52
	0.69
	0.73

	
	E
	0.37
	0.28
	0.26
	0.24
	0.28
	0.33
	0.44
	0.38
	0.34
	0.33
	0.45
	0.48
	0.54
	0.59
	0.58
	0.50

	
	F
	0.24
	0.16
	0.15
	0.14
	0.16
	0.19
	0.25
	0.24
	0.26
	0.29
	0.34
	0.34
	0.40
	0.42
	0.39
	0.30

	
	G
	0.10
	0.08
	0.10
	0.08
	0.08
	0.07
	0.10
	0.09
	0.10
	0.10
	0.12
	0.10
	0.12
	0.14
	0.15
	0.13

	2.65 m/s
	A
	0.75
	0.53
	0.42
	0.37
	0.44
	0.46
	0.42
	0.28
	0.23
	0.25
	0.33
	0.25
	0.21
	0.31
	0.71
	0.83

	(6 mph)
	B
	0.24
	0.16
	0.11
	0.10
	0.10
	0.12
	0.10
	0.07
	0.07
	0.06
	0.08
	0.07
	0.08
	0.15
	0.31
	0.32

	
	C
	0.18
	0.11
	0.08
	0.07
	0.07
	0.08
	0.08
	0.05
	0.04
	0.05
	0.05
	0.05
	0.05
	0.09
	0.23
	0.25

	
	D
	0.58
	0.39
	0.27
	0.24
	0.30
	0.31
	0.38
	0.28
	0.21
	0.21
	0.28
	0.38
	0.55
	1.02
	1.60
	1.02

	
	E
	0.28
	0.15
	0.12
	0.12
	0.21
	0.27
	0.33
	0.39
	0.32
	0.30
	0.55
	1.01
	1.78
	2.11
	1.69
	0.71

	
	F
	0.14
	0.07
	0.05
	0.06
	0.08
	0.12
	0.27
	0.35
	0.33
	0.41
	0.71
	1.33
	1.79
	1.89
	1.54
	0.56

	
	G
	0.04
	0.03
	0.02
	0.03
	0.03
	0.03
	0.11
	0.17
	0.18
	0.20
	0.31
	0.63
	0.64
	0.71
	0.64
	0.17

	4.7 m/s
	A
	0.22
	0.24
	0.14
	0.05
	0.06
	0.04
	0.03
	0.05
	0.06
	0.15
	0.33
	0.42
	0.24
	0.31
	0.75
	0.33

	(10.5 mph)
	B
	0.04
	0.04
	0.03
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.04
	0.07
	0.11
	0.08
	0.11
	0.23
	0.08

	
	C
	0.03
	0.02
	0.01
	0.01
	0.01
	0.00
	0.01
	0.01
	0.02
	0.03
	0.05
	0.07
	0.06
	0.08
	0.18
	0.07

	
	D
	0.13
	0.12
	0.06
	0.03
	0.04
	0.03
	0.05
	0.09
	0.11
	0.19
	0.34
	0.50
	0.60
	1.23
	1.46
	0.31

	
	E
	0.06
	0.05
	0.04
	0.02
	0.02
	0.02
	0.05
	0.10
	0.12
	0.16
	0.38
	0.72
	1.10
	2.00
	1.70
	0.21

	
	F
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.03
	0.09
	0.04
	0.03
	0.10
	0.35
	0.33
	0.55
	0.68
	0.09

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.03
	0.01
	0.02
	0.05
	0.21
	0.09
	0.18
	0.30
	0.02

	7.2 m/s
	A
	0.03
	0.06
	0.04
	0.01
	0.00
	0.00
	0.00
	0.01
	0.02
	0.06
	0.26
	0.37
	0.15
	0.20
	0.52
	0.11

	(16 mph)
	B
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.03
	0.06
	0.08
	0.03
	0.05
	0.13
	0.02

	
	C
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.04
	0.06
	0.03
	0.04
	0.09
	0.01

	
	D
	0.02
	0.04
	0.03
	0.01
	0.00
	0.00
	0.01
	0.03
	0.08
	0.19
	0.41
	0.36
	0.24
	0.72
	0.93
	0.08

	
	E
	0.01
	0.04
	0.02
	0.00
	0.00
	0.00
	0.00
	0.03
	0.08
	0.14
	0.28
	0.24
	0.15
	0.43
	0.81
	0.04

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.01
	0.02
	0.01
	0.01
	0.01
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	9.8 m/s
	A
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.11
	0.14
	0.04
	0.04
	0.18
	0.01

	(22 mph)
	B
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.04
	0.03
	0.01
	0.01
	0.05
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.01
	0.01
	0.01
	0.03
	0.00

	
	D
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.10
	0.19
	0.10
	0.03
	0.12
	0.27
	0.01

	
	E
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.05
	0.07
	0.04
	0.01
	0.05
	0.15
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	12.7 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.02
	0.00
	0.00
	0.01
	0.00

	(29 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.04
	0.03
	0.01
	0.01
	0.01
	0.00

	
	E
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.01
	0.01
	0.00
	0.00
	0.01
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	15.6 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	(35 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	E
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	19 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	(43 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	E
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00


Table A4.  Joint Frequency Distributions of Atmospheric Stability, Wind Speed, and Transport     Direction for the 200 Areas at 60 m (197 ft) above Ground Level, Hanford Site, Washington.  Based on 1983-2002 data from the Hanford Meteorology Station instrumented tower.

	Average Wind

Speed
	Atmospheric Stability Class
	Percentage of Time Wind Blows in the 200 Areas toward the Direction Indicated

	
	60 m
	     S
	SSW
	SW
	WSW
	W
	WNW
	NW
	NNW
	N
	NNE
	NE
	ENE
	E
	ESE
	SE
	SSE

	0.89 m/s
	A
	0.11
	0.15
	0.16
	0.12
	0.13
	0.13
	0.08
	0.07
	0.05
	0.04
	0.05
	0.04
	0.05
	0.04
	0.06
	0.09

	(2 mph)
	B
	0.08
	0.08
	0.08
	0.07
	0.07
	0.06
	0.06
	0.04
	0.02
	0.03
	0.02
	0.02
	0.03
	0.03
	0.05
	0.07

	
	C
	0.08
	0.07
	0.09
	0.07
	0.05
	0.06
	0.06
	0.04
	0.02
	0.02
	0.02
	0.02
	0.03
	0.03
	0.04
	0.07

	
	D
	0.49
	0.46
	0.42
	0.38
	0.40
	0.39
	0.46
	0.33
	0.22
	0.20
	0.20
	0.19
	0.24
	0.30
	0.39
	0.48

	
	E
	0.25
	0.20
	0.18
	0.17
	0.21
	0.24
	0.31
	0.23
	0.16
	0.15
	0.16
	0.16
	0.21
	0.23
	0.27
	0.28

	
	F
	0.18
	0.13
	0.11
	0.11
	0.13
	0.13
	0.18
	0.15
	0.12
	0.12
	0.13
	0.12
	0.16
	0.18
	0.21
	0.20

	
	G
	0.06
	0.04
	0.05
	0.05
	0.06
	0.06
	0.08
	0.07
	0.08
	0.07
	0.07
	0.08
	0.08
	0.10
	0.11
	0.09

	2.65 m/s
	A
	0.67
	0.62
	0.54
	0.49
	0.58
	0.45
	0.51
	0.42
	0.26
	0.24
	0.24
	0.19
	0.16
	0.22
	0.52
	0.74

	(6 mph)
	B
	0.22
	0.19
	0.15
	0.12
	0.14
	0.12
	0.12
	0.10
	0.08
	0.07
	0.07
	0.06
	0.07
	0.11
	0.24
	0.28

	
	C
	0.19
	0.13
	0.11
	0.08
	0.08
	0.08
	0.10
	0.07
	0.05
	0.05
	0.06
	0.04
	0.04
	0.07
	0.19
	0.25

	
	D
	0.68
	0.50
	0.36
	0.31
	0.36
	0.31
	0.44
	0.32
	0.20
	0.20
	0.22
	0.24
	0.34
	0.58
	1.19
	1.01

	
	E
	0.34
	0.23
	0.18
	0.16
	0.23
	0.23
	0.34
	0.33
	0.18
	0.18
	0.25
	0.34
	0.52
	0.78
	0.90
	0.61

	
	F
	0.28
	0.13
	0.12
	0.08
	0.12
	0.12
	0.24
	0.25
	0.19
	0.18
	0.23
	0.33
	0.55
	0.79
	0.83
	0.59

	
	G
	0.08
	0.05
	0.04
	0.03
	0.05
	0.03
	0.07
	0.12
	0.09
	0.10
	0.14
	0.19
	0.32
	0.37
	0.30
	0.20

	4.7 m/s
	A
	0.35
	0.33
	0.21
	0.10
	0.12
	0.08
	0.10
	0.09
	0.10
	0.19
	0.32
	0.32
	0.16
	0.25
	0.76
	0.48

	(10.5 mph)
	B
	0.08
	0.07
	0.03
	0.02
	0.03
	0.02
	0.02
	0.03
	0.03
	0.04
	0.08
	0.09
	0.06
	0.11
	0.29
	0.13

	
	C
	0.05
	0.04
	0.03
	0.01
	0.01
	0.01
	0.02
	0.01
	0.02
	0.03
	0.05
	0.06
	0.04
	0.08
	0.21
	0.11

	
	D
	0.18
	0.14
	0.08
	0.06
	0.09
	0.07
	0.11
	0.13
	0.10
	0.15
	0.24
	0.30
	0.32
	0.83
	1.47
	0.42

	
	E
	0.19
	0.10
	0.10
	0.07
	0.11
	0.09
	0.13
	0.20
	0.12
	0.14
	0.27
	0.54
	0.98
	1.76
	1.52
	0.42

	
	F
	0.12
	0.06
	0.03
	0.02
	0.04
	0.03
	0.08
	0.20
	0.08
	0.06
	0.16
	0.38
	0.81
	1.37
	1.39
	0.46

	
	G
	0.03
	0.01
	0.00
	0.00
	0.01
	0.00
	0.02
	0.04
	0.03
	0.03
	0.06
	0.15
	0.34
	0.46
	0.59
	0.23

	7.2 m/s
	A
	0.06
	0.13
	0.08
	0.02
	0.01
	0.01
	0.01
	0.02
	0.03
	0.11
	0.31
	0.40
	0.14
	0.21
	0.56
	0.12

	(16 mph)
	B
	0.01
	0.02
	0.01
	0.01
	0.00
	0.00
	0.00
	0.01
	0.01
	0.03
	0.05
	0.09
	0.04
	0.08
	0.14
	0.03

	
	C
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.02
	0.04
	0.06
	0.03
	0.05
	0.11
	0.01

	
	D
	0.06
	0.08
	0.04
	0.02
	0.01
	0.01
	0.03
	0.08
	0.09
	0.16
	0.34
	0.44
	0.40
	0.98
	1.17
	0.12

	
	E
	0.06
	0.05
	0.04
	0.02
	0.02
	0.01
	0.04
	0.10
	0.10
	0.14
	0.33
	0.66
	0.90
	2.18
	1.69
	0.14

	
	F
	0.04
	0.02
	0.02
	0.01
	0.01
	0.00
	0.03
	0.08
	0.03
	0.03
	0.06
	0.24
	0.39
	0.92
	1.26
	0.14

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.03
	0.01
	0.00
	0.01
	0.05
	0.08
	0.18
	0.59
	0.09

	9.8 m/s
	A
	0.01
	0.02
	0.03
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.04
	0.18
	0.23
	0.06
	0.12
	0.37
	0.03

	(22 mph)
	B
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.05
	0.05
	0.01
	0.03
	0.08
	0.01

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.03
	0.04
	0.01
	0.03
	0.06
	0.00

	
	D
	0.02
	0.03
	0.02
	0.01
	0.00
	0.00
	0.00
	0.03
	0.05
	0.13
	0.31
	0.27
	0.15
	0.64
	0.73
	0.03

	
	E
	0.01
	0.04
	0.03
	0.00
	0.00
	0.00
	0.01
	0.03
	0.06
	0.12
	0.27
	0.29
	0.19
	0.75
	0.95
	0.03

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.02
	0.03
	0.04
	0.08
	0.18
	0.01

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.08
	0.00

	12.7 m/s
	A
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.11
	0.11
	0.02
	0.03
	0.19
	0.01

	(29 mph)
	B
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.04
	0.03
	0.01
	0.01
	0.05
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.02
	0.00
	0.01
	0.04
	0.00

	
	D
	0.01
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	0.01
	0.03
	0.13
	0.26
	0.13
	0.04
	0.29
	0.52
	0.01

	
	E
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.03
	0.08
	0.13
	0.08
	0.03
	0.17
	0.31
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	15.6 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.03
	0.02
	0.00
	0.00
	0.02
	0.00

	(35 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.01
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.01
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.06
	0.09
	0.03
	0.01
	0.03
	0.06
	0.00

	
	E
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.04
	0.01
	0.01
	0.02
	0.05
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	19 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00

	(43 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.03
	0.02
	0.00
	0.00
	0.00
	0.00

	
	E
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00


Table A5.  Joint Frequency Distributions of Atmospheric Stability, Wind Speed, and Transport Direction for the 300 Area at 9.1 m (30 ft) above Ground Level, Hanford Site, Washington.  Based on 1983-2002 data from the 300 Area instrumented tower.

	Average Wind Speed
	Atmospheric Stability Class
	Percentage of Time Wind Blows in the 300 Area toward the Direction Indicated

	
	9.1 m
	     S
	SSW
	SW
	WSW
	W
	WNW
	NW
	NNW
	N
	NNE
	NE
	ENE
	E
	ESE
	SE
	SSE

	0.89 m/s
	A
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.01
	0.01
	0.01
	0.00
	0.00
	0.01

	(2 mph)
	B
	0.01
	0.01
	0.00
	0.00
	0.01
	0.00
	0.01
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01

	
	C
	0.00
	0.00
	0.01
	0.01
	0.01
	0.02
	0.02
	0.02
	0.01
	0.01
	0.00
	0.01
	0.01
	0.00
	0.00
	0.01

	
	D
	0.29
	0.21
	0.21
	0.22
	0.26
	0.37
	0.38
	0.33
	0.28
	0.24
	0.25
	0.20
	0.22
	0.20
	0.28
	0.34

	
	E
	0.56
	0.33
	0.25
	0.24
	0.34
	0.54
	0.76
	0.82
	0.83
	0.68
	0.63
	0.57
	0.58
	0.65
	0.79
	0.82

	
	F
	0.19
	0.10
	0.08
	0.07
	0.12
	0.20
	0.36
	0.37
	0.34
	0.26
	0.26
	0.21
	0.25
	0.27
	0.35
	0.28

	
	G
	0.22
	0.10
	0.06
	0.06
	0.08
	0.13
	0.24
	0.30
	0.27
	0.20
	0.20
	0.18
	0.19
	0.25
	0.36
	0.32

	2.65 m/s
	A
	0.03
	0.04
	0.04
	0.04
	0.07
	0.07
	0.07
	0.04
	0.04
	0.04
	0.05
	0.02
	0.01
	0.01
	0.01
	0.02

	(6 mph)
	B
	0.01
	0.01
	0.03
	0.02
	0.03
	0.04
	0.05
	0.05
	0.04
	0.05
	0.04
	0.01
	0.00
	0.00
	0.00
	0.01

	
	C
	0.02
	0.05
	0.12
	0.13
	0.10
	0.10
	0.09
	0.06
	0.05
	0.08
	0.07
	0.03
	0.01
	0.01
	0.01
	0.02

	
	D
	0.87
	0.63
	0.50
	0.60
	0.85
	1.11
	1.36
	0.68
	0.65
	0.72
	0.58
	0.29
	0.17
	0.16
	0.45
	0.90

	
	E
	1.64
	0.71
	0.33
	0.35
	0.65
	1.78
	2.96
	1.88
	1.67
	1.22
	0.91
	0.63
	0.49
	0.52
	0.94
	1.77

	
	F
	0.52
	0.12
	0.03
	0.03
	0.13
	0.97
	1.60
	0.65
	0.44
	0.30
	0.22
	0.16
	0.15
	0.17
	0.32
	0.62

	
	G
	0.41
	0.07
	0.01
	0.00
	0.03
	0.33
	0.72
	0.33
	0.16
	0.09
	0.05
	0.04
	0.05
	0.10
	0.34
	0.61

	4.7 m/s
	A
	0.04
	0.07
	0.04
	0.01
	0.02
	0.04
	0.03
	0.02
	0.03
	0.12
	0.10
	0.05
	0.02
	0.01
	0.01
	0.02

	(10.5 mph)
	B
	0.02
	0.09
	0.07
	0.00
	0.01
	0.02
	0.04
	0.02
	0.04
	0.11
	0.11
	0.04
	0.01
	0.01
	0.01
	0.01

	
	C
	0.08
	0.19
	0.17
	0.03
	0.02
	0.05
	0.06
	0.03
	0.05
	0.18
	0.23
	0.07
	0.02
	0.01
	0.02
	0.04

	
	D
	0.70
	0.59
	0.30
	0.13
	0.17
	0.35
	0.48
	0.25
	0.42
	0.98
	0.97
	0.47
	0.15
	0.11
	0.31
	0.71

	
	E
	1.62
	0.75
	0.24
	0.09
	0.13
	0.40
	0.68
	0.47
	0.97
	1.53
	1.55
	0.86
	0.33
	0.25
	0.63
	1.24

	
	F
	0.64
	0.18
	0.01
	0.01
	0.02
	0.24
	0.26
	0.06
	0.11
	0.21
	0.26
	0.12
	0.05
	0.04
	0.10
	0.31

	
	G
	0.38
	0.07
	0.00
	0.00
	0.01
	0.14
	0.14
	0.01
	0.01
	0.03
	0.03
	0.02
	0.01
	0.01
	0.03
	0.23

	7.2 m/s
	A
	0.02
	0.04
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.07
	0.13
	0.08
	0.01
	0.01
	0.01
	0.02

	(16 mph)
	B
	0.02
	0.05
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.08
	0.13
	0.09
	0.02
	0.01
	0.02
	0.00

	
	C
	0.04
	0.06
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00
	0.02
	0.11
	0.17
	0.11
	0.02
	0.01
	0.02
	0.02

	
	D
	0.18
	0.14
	0.04
	0.01
	0.00
	0.01
	0.03
	0.03
	0.10
	0.49
	0.72
	0.42
	0.15
	0.08
	0.26
	0.34

	
	E
	0.24
	0.15
	0.06
	0.03
	0.01
	0.01
	0.07
	0.07
	0.22
	0.68
	1.18
	0.57
	0.20
	0.10
	0.51
	0.49

	
	F
	0.04
	0.02
	0.01
	0.01
	0.00
	0.00
	0.01
	0.00
	0.01
	0.05
	0.07
	0.03
	0.00
	0.01
	0.03
	0.03

	
	G
	0.03
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01

	9.8 m/s
	A
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.04
	0.04
	0.01
	0.00
	0.01
	0.01

	(22 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.04
	0.04
	0.01
	0.00
	0.01
	0.00

	
	C
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.04
	0.05
	0.02
	0.01
	0.01
	0.00

	
	D
	0.02
	0.03
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.11
	0.25
	0.16
	0.09
	0.02
	0.14
	0.08

	
	E
	0.02
	0.04
	0.02
	0.00
	0.00
	0.00
	0.01
	0.02
	0.05
	0.22
	0.50
	0.17
	0.07
	0.02
	0.16
	0.07

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	12.7 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00

	(29 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00

	
	D
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.11
	0.03
	0.02
	0.01
	0.03
	0.01

	
	E
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.08
	0.25
	0.05
	0.02
	0.00
	0.02
	0.01

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	15.6 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	(35 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00

	
	E
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.07
	0.01
	0.00
	0.00
	0.00
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	19 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	(43 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	E
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00


Table A6.  Joint Frequency Distributions of Atmospheric Stability, Wind Speed, and Transport Direction for the 300 Area at 60 m (197 ft) above Ground Level, Hanford Site, Washington.  Based on 1986-2002 data from the 300 Area instrumented tower.

	Average Wind

Speed
	Atmospheric Stability Class
	Percentage of Time Wind Blows in the 300 Area toward the Direction Indicated

	
	60 m
	     S
	SSW
	SW
	WSW
	W
	WNW
	NW
	NNW
	N
	NNE
	NE
	ENE
	E
	ESE
	SE
	SSE

	0.89 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	(2 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.26
	0.22
	0.21
	0.22
	0.28
	0.37
	0.37
	0.30
	0.25
	0.19
	0.16
	0.16
	0.16
	0.18
	0.24
	0.30

	
	E
	0.43
	0.33
	0.25
	0.23
	0.29
	0.40
	0.47
	0.51
	0.51
	0.40
	0.36
	0.30
	0.32
	0.35
	0.39
	0.44

	
	F
	0.19
	0.12
	0.12
	0.10
	0.12
	0.17
	0.24
	0.21
	0.22
	0.18
	0.14
	0.12
	0.12
	0.12
	0.14
	0.16

	
	G
	0.15
	0.12
	0.13
	0.10
	0.12
	0.17
	0.20
	0.19
	0.18
	0.13
	0.14
	0.11
	0.12
	0.15
	0.18
	0.18

	2.65 m/s
	A
	0.01
	0.01
	0.01
	0.02
	0.03
	0.03
	0.04
	0.02
	0.02
	0.02
	0.01
	0.01
	0.00
	0.00
	0.00
	0.01

	(6 mph)
	B
	0.01
	0.00
	0.02
	0.01
	0.02
	0.03
	0.03
	0.03
	0.03
	0.04
	0.02
	0.01
	0.00
	0.00
	0.00
	0.01

	
	C
	0.01
	0.04
	0.12
	0.11
	0.11
	0.10
	0.08
	0.05
	0.05
	0.06
	0.06
	0.03
	0.01
	0.01
	0.01
	0.01

	
	D
	0.80
	0.64
	0.57
	0.66
	0.90
	1.09
	1.33
	0.70
	0.60
	0.66
	0.51
	0.28
	0.16
	0.13
	0.34
	0.74

	
	E
	1.19
	0.65
	0.35
	0.30
	0.54
	0.96
	1.61
	1.29
	1.26
	1.16
	0.98
	0.62
	0.46
	0.44
	0.61
	1.01

	
	F
	0.40
	0.20
	0.06
	0.05
	0.11
	0.37
	0.67
	0.69
	0.66
	0.44
	0.30
	0.23
	0.18
	0.14
	0.18
	0.32

	
	G
	0.44
	0.23
	0.05
	0.03
	0.06
	0.28
	0.51
	0.38
	0.26
	0.13
	0.08
	0.08
	0.08
	0.08
	0.19
	0.33

	4.7 m/s
	A
	0.02
	0.03
	0.02
	0.02
	0.02
	0.04
	0.03
	0.01
	0.03
	0.08
	0.05
	0.02
	0.01
	0.00
	0.01
	0.01

	(10.5 mph)
	B
	0.02
	0.09
	0.05
	0.01
	0.01
	0.02
	0.05
	0.02
	0.04
	0.10
	0.10
	0.03
	0.01
	0.00
	0.01
	0.00

	
	C
	0.05
	0.22
	0.17
	0.04
	0.02
	0.06
	0.08
	0.03
	0.05
	0.18
	0.20
	0.06
	0.02
	0.01
	0.02
	0.02

	
	D
	0.71
	0.68
	0.43
	0.18
	0.15
	0.35
	0.59
	0.30
	0.41
	1.04
	0.97
	0.42
	0.13
	0.12
	0.28
	0.64

	
	E
	1.44
	0.64
	0.22
	0.12
	0.16
	0.49
	1.06
	0.62
	1.01
	1.75
	1.56
	0.84
	0.41
	0.33
	0.65
	1.32

	
	F
	0.54
	0.16
	0.02
	0.02
	0.04
	0.23
	0.64
	0.31
	0.32
	0.30
	0.36
	0.25
	0.14
	0.09
	0.15
	0.41

	
	G
	0.56
	0.24
	0.01
	0.00
	0.01
	0.08
	0.26
	0.15
	0.09
	0.05
	0.06
	0.06
	0.04
	0.02
	0.04
	0.20

	7.2 m/s
	A
	0.01
	0.05
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.07
	0.11
	0.06
	0.01
	0.01
	0.01
	0.01

	(16 mph)
	B
	0.02
	0.07
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.07
	0.13
	0.08
	0.02
	0.01
	0.01
	0.01

	
	C
	0.06
	0.11
	0.02
	0.00
	0.00
	0.00
	0.01
	0.00
	0.02
	0.13
	0.21
	0.12
	0.02
	0.02
	0.02
	0.03

	
	D
	0.28
	0.23
	0.05
	0.01
	0.01
	0.01
	0.05
	0.05
	0.13
	0.57
	0.79
	0.48
	0.15
	0.11
	0.27
	0.32

	
	E
	0.78
	0.29
	0.07
	0.03
	0.02
	0.09
	0.22
	0.17
	0.33
	1.06
	1.69
	0.93
	0.33
	0.23
	0.68
	1.01

	
	F
	0.36
	0.08
	0.01
	0.02
	0.01
	0.05
	0.11
	0.04
	0.03
	0.11
	0.30
	0.21
	0.06
	0.05
	0.12
	0.36

	
	G
	0.30
	0.09
	0.00
	0.00
	0.00
	0.02
	0.05
	0.01
	0.01
	0.01
	0.03
	0.02
	0.01
	0.00
	0.03
	0.15

	9.8 m/s
	A
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.03
	0.06
	0.01
	0.00
	0.02
	0.01

	(22 mph)
	B
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.06
	0.05
	0.02
	0.00
	0.01
	0.00

	
	C
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.03
	0.06
	0.06
	0.03
	0.01
	0.01
	0.00

	
	D
	0.07
	0.04
	0.03
	0.01
	0.00
	0.00
	0.01
	0.01
	0.03
	0.18
	0.31
	0.23
	0.10
	0.06
	0.20
	0.12

	
	E
	0.09
	0.08
	0.04
	0.03
	0.01
	0.01
	0.03
	0.04
	0.08
	0.37
	0.95
	0.44
	0.15
	0.09
	0.46
	0.25

	
	F
	0.02
	0.00
	0.01
	0.01
	0.00
	0.01
	0.01
	0.01
	0.00
	0.03
	0.07
	0.05
	0.01
	0.01
	0.04
	0.03

	
	G
	0.02
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01

	12.7 m/s
	A
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.02
	0.01
	0.00
	0.01
	0.01

	(29 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.03
	0.01
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.03
	0.02
	0.01
	0.00
	0.01
	0.00

	
	D
	0.01
	0.03
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.06
	0.17
	0.09
	0.05
	0.01
	0.09
	0.02

	
	E
	0.01
	0.03
	0.02
	0.02
	0.00
	0.00
	0.01
	0.01
	0.03
	0.16
	0.54
	0.16
	0.06
	0.03
	0.13
	0.04

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.01
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	15.6 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00

	(35 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.07
	0.02
	0.01
	0.00
	0.01
	0.00

	
	E
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.05
	0.21
	0.03
	0.01
	0.00
	0.01
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	19 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	(43 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.01
	0.01
	0.00
	0.00
	0.00

	
	E
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.13
	0.02
	0.00
	0.00
	0.00
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00


Table A7.  Joint Frequency Distributions of Atmospheric Stability, Wind Speed, and Transport Direction for the 400 Area at 9.1 m (30 ft) above Ground Level, Hanford Site, Washington.  Based on 1983-2002 data from the Fast Flux Test Facility (FFTF) instrumented tower.

	Average Wind

Speed
	Atmospheric Stability Class 
	Percentage of Time Wind Blows at FFTF toward the Direction Indicated

	
	9.1 m
	     S
	SSW
	SW
	WSW
	W
	WNW
	NW
	NNW
	N
	NNE
	NE
	ENE
	E
	ESE
	SE
	SSE

	0.89 m/s
	A
	0.03
	0.03
	0.02
	0.03
	0.03
	0.04
	0.03
	0.02
	0.03
	0.02
	0.01
	0.01
	0.01
	0.02
	0.02
	0.02

	(2 mph)
	B
	0.01
	0.03
	0.03
	0.02
	0.03
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.01
	0.01
	0.01
	0.02
	0.01

	
	C
	0.04
	0.04
	0.04
	0.04
	0.04
	0.04
	0.04
	0.03
	0.03
	0.04
	0.03
	0.02
	0.02
	0.02
	0.02
	0.04

	
	D
	0.28
	0.29
	0.28
	0.23
	0.24
	0.30
	0.31
	0.28
	0.26
	0.24
	0.21
	0.15
	0.17
	0.20
	0.27
	0.30

	
	E
	0.51
	0.44
	0.39
	0.34
	0.37
	0.42
	0.46
	0.48
	0.57
	0.52
	0.55
	0.45
	0.47
	0.53
	0.60
	0.56

	
	F
	0.19
	0.17
	0.14
	0.11
	0.13
	0.13
	0.17
	0.18
	0.24
	0.26
	0.24
	0.19
	0.19
	0.20
	0.23
	0.21

	
	G
	0.14
	0.10
	0.07
	0.06
	0.06
	0.06
	0.07
	0.08
	0.14
	0.16
	0.13
	0.14
	0.16
	0.14
	0.16
	0.13

	2.65 m/s
	A
	0.10
	0.15
	0.14
	0.11
	0.12
	0.16
	0.16
	0.14
	0.20
	0.15
	0.07
	0.05
	0.04
	0.05
	0.05
	0.06

	(6 mph)
	B
	0.11
	0.12
	0.10
	0.09
	0.10
	0.10
	0.12
	0.13
	0.17
	0.13
	0.05
	0.04
	0.03
	0.03
	0.04
	0.07

	
	C
	0.14
	0.15
	0.11
	0.09
	0.09
	0.11
	0.13
	0.16
	0.16
	0.12
	0.08
	0.03
	0.05
	0.04
	0.08
	0.09

	
	D
	0.69
	0.57
	0.42
	0.24
	0.29
	0.34
	0.64
	0.72
	0.67
	0.49
	0.29
	0.18
	0.21
	0.36
	0.70
	0.81

	
	E
	1.00
	0.91
	0.74
	0.46
	0.40
	0.52
	1.14
	1.63
	1.62
	1.31
	0.82
	0.58
	0.65
	0.90
	1.49
	1.29

	
	F
	0.50
	0.43
	0.25
	0.10
	0.10
	0.15
	0.37
	0.70
	0.81
	0.72
	0.43
	0.23
	0.23
	0.31
	0.57
	0.58

	
	G
	0.30
	0.36
	0.17
	0.05
	0.04
	0.05
	0.15
	0.36
	0.56
	0.65
	0.29
	0.13
	0.14
	0.26
	0.55
	0.38

	4.7 m/s
	A
	0.12
	0.19
	0.11
	0.02
	0.03
	0.04
	0.06
	0.07
	0.32
	0.37
	0.15
	0.07
	0.07
	0.06
	0.07
	0.06

	(10.5 mph)
	B
	0.10
	0.12
	0.06
	0.02
	0.02
	0.03
	0.03
	0.05
	0.20
	0.20
	0.08
	0.05
	0.04
	0.03
	0.04
	0.05

	
	C
	0.13
	0.11
	0.06
	0.02
	0.02
	0.02
	0.05
	0.05
	0.15
	0.22
	0.09
	0.05
	0.06
	0.05
	0.08
	0.09

	
	D
	0.42
	0.27
	0.13
	0.05
	0.04
	0.06
	0.21
	0.37
	0.69
	0.88
	0.32
	0.17
	0.16
	0.33
	0.70
	0.66

	
	E
	0.43
	0.48
	0.25
	0.09
	0.06
	0.09
	0.52
	1.34
	1.54
	1.70
	0.77
	0.40
	0.42
	0.93
	2.04
	1.05

	
	F
	0.12
	0.08
	0.04
	0.01
	0.00
	0.01
	0.23
	0.86
	0.65
	0.59
	0.22
	0.06
	0.07
	0.22
	0.62
	0.48

	
	G
	0.09
	0.10
	0.05
	0.00
	0.00
	0.00
	0.11
	0.48
	0.33
	0.31
	0.08
	0.01
	0.01
	0.05
	0.45
	0.36

	7.2 m/s
	A
	0.04
	0.07
	0.04
	0.00
	0.00
	0.00
	0.00
	0.01
	0.09
	0.40
	0.21
	0.10
	0.07
	0.06
	0.08
	0.03

	(16 mph)
	B
	0.02
	0.03
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00
	0.04
	0.17
	0.10
	0.06
	0.04
	0.04
	0.06
	0.01

	
	C
	0.03
	0.02
	0.01
	0.00
	0.00
	0.00
	0.01
	0.01
	0.05
	0.17
	0.11
	0.05
	0.04
	0.03
	0.07
	0.03

	
	D
	0.10
	0.06
	0.03
	0.01
	0.00
	0.01
	0.03
	0.04
	0.17
	0.62
	0.37
	0.18
	0.13
	0.18
	0.52
	0.21

	
	E
	0.07
	0.12
	0.06
	0.01
	0.00
	0.01
	0.05
	0.14
	0.43
	1.25
	0.87
	0.34
	0.19
	0.48
	0.92
	0.21

	
	F
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.05
	0.11
	0.25
	0.09
	0.02
	0.01
	0.03
	0.07
	0.02

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.07
	0.03
	0.06
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00

	9.8 m/s
	A
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.07
	0.07
	0.07
	0.04
	0.02
	0.04
	0.01

	(22 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.05
	0.03
	0.02
	0.01
	0.03
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.04
	0.03
	0.02
	0.01
	0.04
	0.01

	
	D
	0.01
	0.02
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.12
	0.19
	0.10
	0.04
	0.05
	0.21
	0.02

	
	E
	0.01
	0.06
	0.03
	0.00
	0.00
	0.00
	0.00
	0.01
	0.04
	0.29
	0.43
	0.15
	0.06
	0.10
	0.16
	0.01

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.03
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	12.7 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.03
	0.01
	0.00
	0.02
	0.00

	(29 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.01
	0.00
	0.00
	0.01
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.01
	0.00

	
	D
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.09
	0.02
	0.01
	0.01
	0.03
	0.00

	
	E
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.09
	0.19
	0.04
	0.01
	0.02
	0.02
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	15.6 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	(35 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.01
	0.01
	0.00
	0.00
	0.00

	
	E
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.03
	0.06
	0.01
	0.00
	0.00
	0.00
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	19 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	(43 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	E
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00


Table A8.  Joint Frequency Distributions of Atmospheric Stability, Wind Speed, and Transport Direction for the 400 Area at 60 m (197 ft) above Ground Level, Hanford Site, Washington.  Based on 1986-2002 data from the Fast Flux Test Facility (FFTF) instrumented tower.

	Average Wind Speed
	Atmospheric Stability Class
	Percentage of Time Wind Blows at FFTF toward the Direction Indicated

	
	60 m
	    S
	SSW
	SW
	WSW
	W
	WNW
	NW
	NNW
	N
	NNE
	NE
	ENE
	E
	ESE
	SE
	SSE

	0.89 m/s
	A
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	(2 mph)
	B
	0.02
	0.01
	0.02
	0.01
	0.02
	0.01
	0.02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.01
	0.01
	0.01

	
	C
	0.03
	0.04
	0.03
	0.02
	0.03
	0.03
	0.03
	0.03
	0.02
	0.03
	0.02
	0.02
	0.01
	0.02
	0.03
	0.02

	
	D
	0.21
	0.21
	0.22
	0.18
	0.23
	0.26
	0.27
	0.23
	0.20
	0.15
	0.16
	0.12
	0.12
	0.14
	0.19
	0.20

	
	E
	0.34
	0.32
	0.29
	0.26
	0.31
	0.32
	0.41
	0.41
	0.40
	0.34
	0.34
	0.28
	0.32
	0.31
	0.35
	0.34

	
	F
	0.14
	0.11
	0.09
	0.10
	0.10
	0.12
	0.15
	0.17
	0.18
	0.15
	0.13
	0.13
	0.12
	0.10
	0.11
	0.13

	
	G
	0.09
	0.07
	0.05
	0.06
	0.07
	0.08
	0.09
	0.11
	0.12
	0.11
	0.12
	0.11
	0.11
	0.08
	0.08
	0.09

	2.65 m/s
	A
	0.03
	0.06
	0.07
	0.06
	0.07
	0.07
	0.07
	0.06
	0.08
	0.05
	0.02
	0.01
	0.01
	0.02
	0.02
	0.02

	(6 mph)
	B
	0.08
	0.09
	0.11
	0.09
	0.09
	0.09
	0.10
	0.11
	0.15
	0.10
	0.04
	0.03
	0.03
	0.03
	0.02
	0.05

	
	C
	0.12
	0.15
	0.11
	0.10
	0.10
	0.12
	0.12
	0.15
	0.16
	0.12
	0.07
	0.04
	0.04
	0.04
	0.06
	0.09

	
	D
	0.58
	0.49
	0.38
	0.24
	0.28
	0.35
	0.53
	0.62
	0.53
	0.40
	0.23
	0.17
	0.16
	0.25
	0.53
	0.60

	
	E
	0.76
	0.74
	0.62
	0.42
	0.40
	0.51
	0.78
	1.10
	1.13
	0.87
	0.61
	0.47
	0.57
	0.73
	0.93
	0.91

	
	F
	0.34
	0.28
	0.15
	0.08
	0.09
	0.11
	0.24
	0.45
	0.57
	0.40
	0.28
	0.26
	0.24
	0.21
	0.29
	0.31

	
	G
	0.24
	0.20
	0.14
	0.07
	0.03
	0.04
	0.15
	0.30
	0.35
	0.35
	0.35
	0.20
	0.16
	0.14
	0.24
	0.25

	4.7 m/s
	A
	0.07
	0.16
	0.10
	0.02
	0.03
	0.03
	0.06
	0.06
	0.23
	0.20
	0.07
	0.03
	0.03
	0.03
	0.03
	0.02

	(10.5 mph)
	B
	0.12
	0.13
	0.07
	0.03
	0.03
	0.03
	0.05
	0.07
	0.21
	0.18
	0.07
	0.03
	0.03
	0.04
	0.04
	0.05

	
	C
	0.15
	0.13
	0.08
	0.03
	0.02
	0.03
	0.05
	0.07
	0.17
	0.20
	0.08
	0.05
	0.05
	0.04
	0.06
	0.09

	
	D
	0.46
	0.31
	0.19
	0.08
	0.06
	0.07
	0.27
	0.35
	0.61
	0.74
	0.27
	0.13
	0.12
	0.21
	0.63
	0.60

	
	E
	0.67
	0.63
	0.44
	0.15
	0.11
	0.15
	0.60
	1.03
	1.35
	1.38
	0.85
	0.43
	0.45
	0.75
	1.43
	1.08

	
	F
	0.25
	0.20
	0.09
	0.04
	0.03
	0.03
	0.21
	0.46
	0.61
	0.60
	0.38
	0.13
	0.15
	0.27
	0.42
	0.47

	
	G
	0.20
	0.13
	0.08
	0.02
	0.00
	0.00
	0.10
	0.28
	0.32
	0.36
	0.34
	0.09
	0.07
	0.10
	0.35
	0.37

	7.2 m/s
	A
	0.05
	0.08
	0.04
	0.00
	0.00
	0.00
	0.01
	0.00
	0.11
	0.36
	0.15
	0.06
	0.04
	0.04
	0.04
	0.01

	(16 mph)
	B
	0.04
	0.05
	0.02
	0.00
	0.00
	0.00
	0.00
	0.01
	0.05
	0.16
	0.10
	0.06
	0.03
	0.03
	0.04
	0.02

	
	C
	0.05
	0.04
	0.01
	0.00
	0.00
	0.00
	0.01
	0.01
	0.05
	0.19
	0.11
	0.04
	0.04
	0.04
	0.06
	0.05

	
	D
	0.17
	0.09
	0.03
	0.01
	0.00
	0.01
	0.06
	0.08
	0.24
	0.64
	0.32
	0.14
	0.11
	0.15
	0.51
	0.34

	
	E
	0.28
	0.25
	0.11
	0.03
	0.02
	0.02
	0.25
	0.39
	0.74
	1.65
	1.18
	0.43
	0.30
	0.83
	1.93
	0.72

	
	F
	0.07
	0.05
	0.05
	0.01
	0.00
	0.01
	0.12
	0.21
	0.26
	0.53
	0.36
	0.05
	0.05
	0.29
	0.62
	0.33

	
	G
	0.06
	0.01
	0.02
	0.01
	0.00
	0.00
	0.03
	0.10
	0.14
	0.18
	0.16
	0.01
	0.01
	0.12
	0.49
	0.29

	9.8 m/s
	A
	0.00
	0.03
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.09
	0.09
	0.07
	0.04
	0.03
	0.04
	0.01

	(22 mph)
	B
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.04
	0.06
	0.03
	0.03
	0.02
	0.04
	0.00

	
	C
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.05
	0.06
	0.03
	0.03
	0.02
	0.05
	0.01

	
	D
	0.03
	0.03
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.03
	0.20
	0.23
	0.12
	0.07
	0.09
	0.38
	0.07

	
	E
	0.07
	0.11
	0.07
	0.02
	0.02
	0.02
	0.06
	0.08
	0.21
	0.80
	0.85
	0.29
	0.15
	0.52
	1.24
	0.20

	
	F
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.01
	0.01
	0.04
	0.16
	0.13
	0.02
	0.01
	0.16
	0.28
	0.04

	
	G
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.03
	0.02
	0.00
	0.00
	0.07
	0.17
	0.02

	12.7 m/s
	A
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.03
	0.04
	0.02
	0.01
	0.03
	0.00

	(29 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.02
	0.01
	0.01
	0.02
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.02
	0.01
	0.00
	0.03
	0.00

	
	D
	0.00
	0.02
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.05
	0.13
	0.07
	0.03
	0.04
	0.20
	0.01

	
	E
	0.02
	0.06
	0.03
	0.01
	0.00
	0.01
	0.03
	0.03
	0.05
	0.28
	0.50
	0.17
	0.07
	0.13
	0.33
	0.06

	
	F
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.04
	0.04
	0.00
	0.00
	0.01
	0.01
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	15.6 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.00
	0.00
	0.01
	0.00

	(35 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.04
	0.02
	0.01
	0.01
	0.03
	0.00

	
	E
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.12
	0.22
	0.06
	0.01
	0.01
	0.04
	0.02

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	19 m/s
	A
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	(43 mph)
	B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	C
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	D
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.03
	0.01
	0.01
	0.00
	0.00
	0.00

	
	E
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.06
	0.11
	0.01
	0.01
	0.00
	0.00
	0.00

	
	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	G
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00


Table A9.  X/Q’ Values (s m-3) for Chronic Ground-Level Releases from 100-N Area Based on 1983 through 2002 Meteorological Information, Hanford Site, Washington

	Distance
	Sector (Wind from 100-N toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	2.0E-04
	1.9E-04
	2.1E-04
	2.5E-04
	3.2E-04
	3.0E-04
	2.5E-04
	1.7E-04
	1.5E-04
	1.5E-04
	2.3E-04
	3.5E-04
	4.4E-04
	4.0E-04
	3.1E-04
	2.3E-04

	0.2  (0.12)
	5.4E-05
	5.2E-05
	5.9E-05
	6.9E-05
	8.9E-05
	8.3E-05
	6.9E-05
	4.6E-05
	4.1E-05
	4.2E-05
	6.4E-05
	9.7E-05
	1.2E-04
	1.1E-04
	8.6E-05
	6.3E-05

	0.3  (0.19)
	2.6E-05
	2.5E-05
	2.8E-05
	3.3E-05
	4.3E-05
	4.0E-05
	3.3E-05
	2.2E-05
	2.0E-05
	2.0E-05
	3.1E-05
	4.6E-05
	5.9E-05
	5.3E-05
	4.1E-05
	3.0E-05

	0.4  (0.25)
	1.5E-05
	1.5E-05
	1.7E-05
	2.0E-05
	2.6E-05
	2.4E-05
	2.0E-05
	1.3E-05
	1.2E-05
	1.2E-05
	1.8E-05
	2.8E-05
	3.5E-05
	3.2E-05
	2.5E-05
	1.8E-05

	0.5  (0.31)
	1.0E-05
	9.9E-06
	1.1E-05
	1.3E-05
	1.7E-05
	1.6E-05
	1.3E-05
	9.0E-06
	7.9E-06
	8.1E-06
	1.2E-05
	1.9E-05
	2.4E-05
	2.1E-05
	1.7E-05
	1.2E-05

	0.6  (0.37)
	7.5E-06
	7.2E-06
	8.2E-06
	9.7E-06
	1.3E-05
	1.2E-05
	9.6E-06
	6.5E-06
	5.7E-06
	5.9E-06
	8.9E-06
	1.4E-05
	1.7E-05
	1.5E-05
	1.2E-05
	8.7E-06

	0.7  (0.43)
	5.7E-06
	5.5E-06
	6.2E-06
	7.4E-06
	9.5E-06
	8.9E-06
	7.3E-06
	5.0E-06
	4.3E-06
	4.5E-06
	6.8E-06
	1.0E-05
	1.3E-05
	1.2E-05
	9.1E-06
	6.6E-06

	0.8  (0.50)
	4.5E-06
	4.3E-06
	4.9E-06
	5.8E-06
	7.6E-06
	7.0E-06
	5.8E-06
	3.9E-06
	3.4E-06
	3.5E-06
	5.3E-06
	8.1E-06
	1.0E-05
	9.3E-06
	7.2E-06
	5.2E-06

	0.9  (0.56)
	3.7E-06
	3.5E-06
	4.0E-06
	4.7E-06
	6.1E-06
	5.7E-06
	4.7E-06
	3.2E-06
	2.8E-06
	2.9E-06
	4.3E-06
	6.6E-06
	8.4E-06
	7.5E-06
	5.9E-06
	4.3E-06

	1     (0.62)
	3.1E-06
	2.9E-06
	3.3E-06
	3.9E-06
	5.1E-06
	4.8E-06
	3.9E-06
	2.7E-06
	2.3E-06
	2.4E-06
	3.6E-06
	5.5E-06
	7.0E-06
	6.3E-06
	4.9E-06
	3.5E-06

	2.4    (1.5)
	7.1E-07
	6.8E-07
	7.8E-07
	9.2E-07
	1.2E-06
	1.1E-06
	9.2E-07
	6.2E-07
	5.4E-07
	5.6E-07
	8.5E-07
	1.3E-06
	1.6E-06
	1.5E-06
	1.1E-06
	8.3E-07

	4       (2.5)
	3.2E-07
	3.1E-07
	3.6E-07
	4.2E-07
	5.5E-07
	5.1E-07
	4.2E-07
	2.8E-07
	2.5E-07
	2.6E-07
	3.9E-07
	5.9E-07
	7.5E-07
	6.7E-07
	5.2E-07
	3.8E-07

	5.6    (3.5)
	2.0E-07
	1.9E-07
	2.2E-07
	2.6E-07
	3.3E-07
	3.1E-07
	2.5E-07
	1.7E-07
	1.5E-07
	1.6E-07
	2.3E-07
	3.6E-07
	4.6E-07
	4.1E-07
	3.2E-07
	2.3E-07

	7.2    (4.5)
	1.4E-07
	1.3E-07
	1.5E-07
	1.8E-07
	2.3E-07
	2.1E-07
	1.8E-07
	1.2E-07
	1.0E-07
	1.1E-07
	1.6E-07
	2.5E-07
	3.2E-07
	2.8E-07
	2.2E-07
	1.6E-07

	12     (7.5)
	6.5E-08
	6.2E-08
	7.2E-08
	8.6E-08
	1.1E-07
	1.0E-07
	8.4E-08
	5.7E-08
	5.0E-08
	5.1E-08
	7.8E-08
	1.2E-07
	1.5E-07
	1.4E-07
	1.1E-07
	7.6E-08

	24      (15)
	2.5E-08
	2.4E-08
	2.8E-08
	3.3E-08
	4.3E-08
	3.9E-08
	3.2E-08
	2.2E-08
	1.9E-08
	2.0E-08
	3.0E-08
	4.6E-08
	5.9E-08
	5.2E-08
	4.1E-08
	2.9E-08

	40      (25)
	1.3E-08
	1.2E-08
	1.4E-08
	1.7E-08
	2.1E-08
	1.9E-08
	1.6E-08
	1.1E-08
	9.4E-09
	9.7E-09
	1.5E-08
	2.3E-08
	2.9E-08
	2.6E-08
	2.0E-08
	1.5E-08

	56      (35)
	8.0E-09
	7.6E-09
	8.9E-09
	1.1E-08
	1.4E-08
	1.2E-08
	1.0E-08
	6.8E-09
	6.0E-09
	6.2E-09
	9.5E-09
	1.5E-08
	1.9E-08
	1.7E-08
	1.3E-08
	9.3E-09

	72      (45)
	5.7E-09
	5.5E-09
	6.4E-09
	7.6E-09
	9.7E-09
	8.8E-09
	7.2E-09
	4.9E-09
	4.3E-09
	4.4E-09
	6.8E-09
	1.1E-08
	1.4E-08
	1.2E-08
	9.3E-09
	6.7E-09


Table A10.  X/Q’ Values (s m-3) for Chronic 60-m Stack Releases from 100-N Area Based on 1986 through 2002 Meteorological Information, Hanford Site, Washington

	Distance
	Sector (Wind from 100-N toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	2.3E-10
	2.5E-10
	1.7E-10
	9.3E-11
	1.1E-10
	1.2E-10
	8.7E-11
	7.2E-11
	6.9E-11
	8.3E-11
	2.1E-10
	3.1E-10
	3.6E-10
	3.0E-10
	2.4E-10
	2.4E-10

	0.2  (0.12)
	6.0E-08
	6.6E-08
	4.5E-08
	2.4E-08
	2.7E-08
	3.1E-08
	2.3E-08
	1.8E-08
	1.7E-08
	2.1E-08
	5.3E-08
	7.7E-08
	9.0E-08
	7.7E-08
	6.3E-08
	6.2E-08

	0.3  (0.19)
	1.4E-07
	1.5E-07
	1.1E-07
	5.4E-08
	6.2E-08
	6.9E-08
	5.3E-08
	4.2E-08
	3.7E-08
	4.9E-08
	1.2E-07
	1.7E-07
	2.0E-07
	1.8E-07
	1.5E-07
	1.5E-07

	0.4  (0.25)
	1.6E-07
	1.6E-07
	1.1E-07
	5.6E-08
	6.5E-08
	7.2E-08
	6.0E-08
	4.5E-08
	3.8E-08
	4.9E-08
	1.1E-07
	1.6E-07
	2.0E-07
	1.8E-07
	1.6E-07
	1.5E-07

	0.5  (0.31)
	1.5E-07
	1.5E-07
	1.0E-07
	5.6E-08
	6.7E-08
	7.5E-08
	6.5E-08
	4.7E-08
	3.9E-08
	4.6E-08
	1.0E-07
	1.4E-07
	1.8E-07
	1.7E-07
	1.5E-07
	1.4E-07

	0.6  (0.37)
	1.4E-07
	1.4E-07
	1.0E-07
	6.1E-08
	7.7E-08
	8.7E-08
	7.9E-08
	5.4E-08
	4.4E-08
	4.8E-08
	9.7E-08
	1.3E-07
	1.7E-07
	1.7E-07
	1.4E-07
	1.4E-07

	0.7  (0.43)
	1.4E-07
	1.4E-07
	1.1E-07
	7.1E-08
	9.5E-08
	1.1E-07
	9.9E-08
	6.7E-08
	5.3E-08
	5.4E-08
	9.7E-08
	1.3E-07
	1.7E-07
	1.7E-07
	1.4E-07
	1.3E-07

	0.8  (0.50)
	1.5E-07
	1.4E-07
	1.1E-07
	8.4E-08
	1.2E-07
	1.3E-07
	1.2E-07
	8.1E-08
	6.3E-08
	6.2E-08
	1.0E-07
	1.4E-07
	1.8E-07
	1.8E-07
	1.5E-07
	1.4E-07

	0.9  (0.56)
	1.5E-07
	1.5E-07
	1.2E-07
	9.8E-08
	1.4E-07
	1.6E-07
	1.4E-07
	9.6E-08
	7.4E-08
	7.0E-08
	1.1E-07
	1.4E-07
	1.9E-07
	1.9E-07
	1.5E-07
	1.4E-07

	1     (0.62)
	1.5E-07
	1.5E-07
	1.3E-07
	1.1E-07
	1.6E-07
	1.8E-07
	1.6E-07
	1.1E-07
	8.4E-08
	7.9E-08
	1.1E-07
	1.5E-07
	2.0E-07
	2.0E-07
	1.6E-07
	1.4E-07

	2.4    (1.5)
	1.5E-07
	1.5E-07
	1.4E-07
	1.5E-07
	2.2E-07
	2.4E-07
	2.1E-07
	1.4E-07
	1.1E-07
	9.9E-08
	1.2E-07
	1.5E-07
	2.2E-07
	2.3E-07
	1.6E-07
	1.3E-07

	4       (2.5)
	1.0E-07
	1.0E-07
	9.9E-08
	1.2E-07
	1.7E-07
	1.7E-07
	1.5E-07
	1.0E-07
	7.9E-08
	7.1E-08
	8.8E-08
	1.1E-07
	1.6E-07
	1.6E-07
	1.1E-07
	9.0E-08

	5.6    (3.5)
	7.4E-08
	7.4E-08
	7.4E-08
	8.8E-08
	1.3E-07
	1.3E-07
	1.1E-07
	7.5E-08
	5.8E-08
	5.3E-08
	6.4E-08
	7.8E-08
	1.2E-07
	1.2E-07
	8.4E-08
	6.6E-08

	7.2    (4.5)
	5.7E-08
	5.7E-08
	5.8E-08
	7.0E-08
	1.0E-07
	1.0E-07
	8.6E-08
	5.8E-08
	4.5E-08
	4.1E-08
	5.0E-08
	6.0E-08
	9.0E-08
	9.4E-08
	6.5E-08
	5.1E-08

	12     (7.5)
	3.2E-08
	3.2E-08
	3.4E-08
	4.2E-08
	6.1E-08
	6.0E-08
	5.0E-08
	3.4E-08
	2.6E-08
	2.3E-08
	2.8E-08
	3.4E-08
	5.1E-08
	5.5E-08
	3.8E-08
	2.9E-08

	24      (15)
	1.4E-08
	1.5E-08
	1.6E-08
	2.0E-08
	2.9E-08
	2.8E-08
	2.3E-08
	1.5E-08
	1.2E-08
	1.1E-08
	1.3E-08
	1.5E-08
	2.3E-08
	2.5E-08
	1.8E-08
	1.3E-08

	40      (25)
	7.9E-09
	7.9E-09
	8.8E-09
	1.1E-08
	1.7E-08
	1.5E-08
	1.3E-08
	8.5E-09
	6.5E-09
	5.8E-09
	6.8E-09
	8.3E-09
	1.3E-08
	1.4E-08
	9.9E-09
	7.4E-09

	56      (35)
	5.3E-09
	5.3E-09
	6.0E-09
	7.7E-09
	1.1E-08
	1.0E-08
	8.6E-09
	5.7E-09
	4.4E-09
	3.9E-09
	4.5E-09
	5.5E-09
	8.5E-09
	9.5E-09
	6.7E-09
	5.0E-09

	72      (45)
	3.9E-09
	3.9E-09
	4.4E-09
	5.8E-09
	8.4E-09
	7.8E-09
	6.4E-09
	4.2E-09
	3.2E-09
	2.9E-09
	3.3E-09
	4.1E-09
	6.3E-09
	7.1E-09
	5.0E-09
	3.7E-09


Table A11.  X/Q’ Values (s m-3) for Chronic Ground-Level Releases from 200 Areas Based on 1983 through 2002 Meteorological Information, Hanford Site, Washington
	Distance
	Sector (Wind from 200 Areas toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	1.5E-04
	1.2E-04
	1.1E-04
	9.2E-05
	1.0E-04
	1.1E-04
	1.4E-04
	1.3E-04
	1.3E-04
	1.3E-04
	1.9E-04
	2.5E-04
	3.0E-04
	3.7E-04
	3.8E-04
	2.1E-04

	0.2  (0.12)
	4.1E-05
	3.1E-05
	3.0E-05
	2.5E-05
	2.8E-05
	3.0E-05
	3.9E-05
	3.7E-05
	3.5E-05
	3.7E-05
	5.1E-05
	7.0E-05
	8.4E-05
	1.0E-04
	1.1E-04
	5.8E-05

	0.3  (0.19)
	1.9E-05
	1.5E-05
	1.4E-05
	1.2E-05
	1.3E-05
	1.4E-05
	1.9E-05
	1.7E-05
	1.7E-05
	1.8E-05
	2.5E-05
	3.3E-05
	4.0E-05
	4.9E-05
	5.0E-05
	2.8E-05

	0.4  (0.25)
	1.1E-05
	8.6E-06
	8.2E-06
	6.9E-06
	7.7E-06
	8.4E-06
	1.1E-05
	1.0E-05
	9.9E-06
	1.0E-05
	1.5E-05
	2.0E-05
	2.4E-05
	2.9E-05
	3.0E-05
	1.6E-05

	0.5  (0.31)
	7.5E-06
	5.7E-06
	5.4E-06
	4.6E-06
	5.1E-06
	5.6E-06
	7.4E-06
	6.9E-06
	6.6E-06
	7.0E-06
	9.8E-06
	1.3E-05
	1.6E-05
	2.0E-05
	2.0E-05
	1.1E-05

	0.6  (0.37)
	5.4E-06
	4.1E-06
	3.9E-06
	3.3E-06
	3.7E-06
	4.0E-06
	5.3E-06
	5.0E-06
	4.8E-06
	5.1E-06
	7.1E-06
	9.7E-06
	1.2E-05
	1.4E-05
	1.5E-05
	7.9E-06

	0.7  (0.43)
	4.1E-06
	3.1E-06
	2.9E-06
	2.5E-06
	2.8E-06
	3.1E-06
	4.0E-06
	3.8E-06
	3.7E-06
	3.9E-06
	5.4E-06
	7.4E-06
	8.9E-06
	1.1E-05
	1.1E-05
	6.0E-06

	0.8  (0.50)
	3.2E-06
	2.4E-06
	2.3E-06
	2.0E-06
	2.2E-06
	2.4E-06
	3.2E-06
	3.0E-06
	2.9E-06
	3.0E-06
	4.3E-06
	5.8E-06
	7.1E-06
	8.6E-06
	8.7E-06
	4.7E-06

	0.9  (0.56)
	2.6E-06
	2.0E-06
	1.9E-06
	1.6E-06
	1.8E-06
	2.0E-06
	2.6E-06
	2.4E-06
	2.3E-06
	2.5E-06
	3.5E-06
	4.7E-06
	5.7E-06
	7.0E-06
	7.1E-06
	3.8E-06

	1     (0.62)
	2.2E-06
	1.6E-06
	1.6E-06
	1.3E-06
	1.5E-06
	1.6E-06
	2.1E-06
	2.0E-06
	1.9E-06
	2.1E-06
	2.9E-06
	3.9E-06
	4.8E-06
	5.8E-06
	5.9E-06
	3.2E-06

	2.4    (1.5)
	4.9E-07
	3.8E-07
	3.6E-07
	3.0E-07
	3.4E-07
	3.7E-07
	5.0E-07
	4.7E-07
	4.5E-07
	4.8E-07
	6.7E-07
	9.2E-07
	1.1E-06
	1.4E-06
	1.4E-06
	7.3E-07

	4       (2.5)
	2.2E-07
	1.7E-07
	1.6E-07
	1.4E-07
	1.5E-07
	1.7E-07
	2.3E-07
	2.2E-07
	2.1E-07
	2.2E-07
	3.1E-07
	4.2E-07
	5.1E-07
	6.2E-07
	6.3E-07
	3.3E-07

	5.6    (3.5)
	1.3E-07
	1.0E-07
	9.7E-08
	8.3E-08
	9.3E-08
	1.0E-07
	1.4E-07
	1.3E-07
	1.3E-07
	1.3E-07
	1.9E-07
	2.6E-07
	3.1E-07
	3.8E-07
	3.8E-07
	2.0E-07

	7.2    (4.5)
	9.3E-08
	7.0E-08
	6.7E-08
	5.7E-08
	6.4E-08
	7.0E-08
	9.5E-08
	9.1E-08
	8.8E-08
	9.3E-08
	1.3E-07
	1.8E-07
	2.2E-07
	2.6E-07
	2.6E-07
	1.4E-07

	12     (7.5)
	4.4E-08
	3.3E-08
	3.1E-08
	2.7E-08
	3.0E-08
	3.3E-08
	4.5E-08
	4.3E-08
	4.2E-08
	4.5E-08
	6.3E-08
	8.6E-08
	1.0E-07
	1.3E-07
	1.3E-07
	6.6E-08

	24      (15)
	1.7E-08
	1.2E-08
	1.2E-08
	1.0E-08
	1.2E-08
	1.3E-08
	1.7E-08
	1.7E-08
	1.6E-08
	1.7E-08
	2.4E-08
	3.3E-08
	4.0E-08
	4.9E-08
	4.8E-08
	2.5E-08

	40      (25)
	8.2E-09
	6.2E-09
	5.9E-09
	5.1E-09
	5.7E-09
	6.3E-09
	8.6E-09
	8.4E-09
	8.1E-09
	8.6E-09
	1.2E-08
	1.7E-08
	2.0E-08
	2.4E-08
	2.4E-08
	1.2E-08

	56      (35)
	5.2E-09
	3.9E-09
	3.8E-09
	3.3E-09
	3.7E-09
	4.0E-09
	5.5E-09
	5.3E-09
	5.2E-09
	5.5E-09
	7.8E-09
	1.1E-08
	1.3E-08
	1.5E-08
	1.5E-08
	8.0E-09

	72      (45)
	3.7E-09
	2.8E-09
	2.7E-09
	2.3E-09
	2.6E-09
	2.9E-09
	3.9E-09
	3.8E-09
	3.7E-09
	4.0E-09
	5.6E-09
	7.7E-09
	9.3E-09
	1.1E-08
	1.1E-08
	5.7E-09


Table A12.  X/Q’ Values (s m-3) for Chronic 60-m Stack Releases from 200 Areas Based on 1983 through 2002 Meteorological Information, Hanford Site, Washington
	Distance
	Sector (Wind from 200 Areas toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	7.3E-10
	7.8E-10
	7.0E-10
	5.5E-10
	6.2E-10
	5.3E-10
	4.8E-10
	4.1E-10
	2.9E-10
	3.1E-10
	4.6E-10
	4.4E-10
	2.8E-10
	3.6E-10
	8.9E-10
	8.0E-10

	0.2  (0.12)
	1.8E-07
	1.9E-07
	1.7E-07
	1.3E-07
	1.5E-07
	1.3E-07
	1.2E-07
	9.9E-08
	6.9E-08
	7.6E-08
	1.1E-07
	1.0E-07
	6.9E-08
	8.8E-08
	2.2E-07
	1.9E-07

	0.3  (0.19)
	3.6E-07
	3.8E-07
	3.4E-07
	2.7E-07
	3.0E-07
	2.6E-07
	2.4E-07
	2.0E-07
	1.4E-07
	1.5E-07
	2.1E-07
	2.1E-07
	1.4E-07
	1.8E-07
	4.4E-07
	4.0E-07

	0.4  (0.25)
	3.2E-07
	3.2E-07
	2.9E-07
	2.3E-07
	2.5E-07
	2.2E-07
	2.1E-07
	1.7E-07
	1.2E-07
	1.3E-07
	1.8E-07
	1.7E-07
	1.2E-07
	1.6E-07
	3.8E-07
	3.5E-07

	0.5  (0.31)
	2.5E-07
	2.5E-07
	2.3E-07
	1.8E-07
	1.9E-07
	1.7E-07
	1.6E-07
	1.3E-07
	9.0E-08
	1.0E-07
	1.3E-07
	1.3E-07
	1.0E-07
	1.4E-07
	3.1E-07
	2.8E-07

	0.6  (0.37)
	2.2E-07
	2.1E-07
	1.9E-07
	1.5E-07
	1.6E-07
	1.4E-07
	1.4E-07
	1.1E-07
	7.5E-08
	8.5E-08
	1.1E-07
	1.1E-07
	9.0E-08
	1.3E-07
	2.7E-07
	2.4E-07

	0.7  (0.43)
	2.0E-07
	1.8E-07
	1.7E-07
	1.3E-07
	1.4E-07
	1.3E-07
	1.3E-07
	1.0E-07
	6.9E-08
	7.7E-08
	9.8E-08
	9.7E-08
	8.7E-08
	1.3E-07
	2.6E-07
	2.2E-07

	0.8  (0.50)
	1.9E-07
	1.7E-07
	1.5E-07
	1.3E-07
	1.3E-07
	1.2E-07
	1.3E-07
	1.0E-07
	6.7E-08
	7.4E-08
	9.3E-08
	9.3E-08
	9.0E-08
	1.4E-07
	2.6E-07
	2.1E-07

	0.9  (0.56)
	1.8E-07
	1.6E-07
	1.5E-07
	1.2E-07
	1.3E-07
	1.2E-07
	1.3E-07
	1.0E-07
	6.7E-08
	7.4E-08
	9.2E-08
	9.3E-08
	9.5E-08
	1.5E-07
	2.6E-07
	2.1E-07

	1     (0.62)
	1.8E-07
	1.6E-07
	1.4E-07
	1.2E-07
	1.2E-07
	1.2E-07
	1.3E-07
	1.0E-07
	6.8E-08
	7.4E-08
	9.3E-08
	9.5E-08
	1.0E-07
	1.6E-07
	2.7E-07
	2.1E-07

	2.4    (1.5)
	1.2E-07
	1.0E-07
	9.1E-08
	7.9E-08
	8.8E-08
	8.6E-08
	1.1E-07
	8.6E-08
	5.9E-08
	6.1E-08
	7.8E-08
	8.8E-08
	1.1E-07
	1.9E-07
	2.5E-07
	1.6E-07

	4       (2.5)
	8.0E-08
	6.6E-08
	5.7E-08
	5.0E-08
	5.7E-08
	5.6E-08
	7.2E-08
	5.9E-08
	4.0E-08
	4.2E-08
	5.4E-08
	6.3E-08
	8.3E-08
	1.4E-07
	1.7E-07
	1.1E-07

	5.6    (3.5)
	5.7E-08
	4.6E-08
	3.9E-08
	3.5E-08
	4.0E-08
	4.0E-08
	5.2E-08
	4.3E-08
	3.0E-08
	3.1E-08
	3.9E-08
	4.7E-08
	6.3E-08
	1.0E-07
	1.3E-07
	7.6E-08

	7.2    (4.5)
	4.3E-08
	3.4E-08
	2.9E-08
	2.6E-08
	3.0E-08
	3.0E-08
	4.0E-08
	3.3E-08
	2.3E-08
	2.4E-08
	3.0E-08
	3.7E-08
	5.0E-08
	8.2E-08
	9.9E-08
	5.8E-08

	12     (7.5)
	2.4E-08
	1.8E-08
	1.6E-08
	1.4E-08
	1.7E-08
	1.6E-08
	2.2E-08
	1.9E-08
	1.3E-08
	1.4E-08
	1.7E-08
	2.2E-08
	3.0E-08
	4.8E-08
	5.7E-08
	3.3E-08

	24      (15)
	1.0E-08
	7.9E-09
	6.9E-09
	6.1E-09
	7.3E-09
	7.2E-09
	9.8E-09
	8.7E-09
	6.2E-09
	6.3E-09
	8.0E-09
	1.0E-08
	1.4E-08
	2.3E-08
	2.6E-08
	1.5E-08

	40      (25)
	5.5E-09
	4.2E-09
	3.6E-09
	3.2E-09
	3.9E-09
	3.8E-09
	5.3E-09
	4.8E-09
	3.4E-09
	3.5E-09
	4.4E-09
	5.6E-09
	8.0E-09
	1.2E-08
	1.5E-08
	8.2E-09

	56      (35)
	3.7E-09
	2.7E-09
	2.4E-09
	2.1E-09
	2.6E-09
	2.5E-09
	3.5E-09
	3.2E-09
	2.3E-09
	2.3E-09
	3.0E-09
	3.8E-09
	5.4E-09
	8.4E-09
	9.8E-09
	5.5E-09

	72      (45)
	2.7E-09
	2.0E-09
	1.8E-09
	1.6E-09
	1.9E-09
	1.9E-09
	2.6E-09
	2.4E-09
	1.7E-09
	1.7E-09
	2.2E-09
	2.8E-09
	4.1E-09
	6.2E-09
	7.2E-09
	4.1E-09


Table A13.  X/Q’ Values (s m-3) for Chronic Ground-Level Releases from 300 Area Based on 1983 through 2002 Meteorological Information, Hanford Site, Washington

	Distance
	Sector (Wind from 300 Area toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	2.6E-04
	1.2E-04
	7.3E-05
	6.8E-05
	1.0E-04
	2.3E-04
	3.6E-04
	2.6E-04
	2.4E-04
	2.2E-04
	2.1E-04
	1.6E-04
	1.4E-04
	1.5E-04
	2.4E-04
	3.1E-04

	0.2  (0.12)
	7.1E-05
	3.3E-05
	2.0E-05
	1.9E-05
	2.8E-05
	6.2E-05
	9.8E-05
	7.3E-05
	6.7E-05
	6.1E-05
	5.9E-05
	4.3E-05
	3.9E-05
	4.3E-05
	6.7E-05
	8.5E-05

	0.3  (0.19)
	3.4E-05
	1.6E-05
	9.5E-06
	8.9E-06
	1.3E-05
	3.0E-05
	4.7E-05
	3.5E-05
	3.2E-05
	2.9E-05
	2.8E-05
	2.1E-05
	1.9E-05
	2.1E-05
	3.2E-05
	4.1E-05

	0.4  (0.25)
	2.0E-05
	9.4E-06
	5.7E-06
	5.3E-06
	8.0E-06
	1.8E-05
	2.8E-05
	2.1E-05
	1.9E-05
	1.7E-05
	1.7E-05
	1.2E-05
	1.1E-05
	1.2E-05
	1.9E-05
	2.4E-05

	0.5  (0.31)
	1.4E-05
	6.4E-06
	3.8E-06
	3.6E-06
	5.4E-06
	1.2E-05
	1.9E-05
	1.4E-05
	1.3E-05
	1.2E-05
	1.1E-05
	8.3E-06
	7.5E-06
	8.4E-06
	1.3E-05
	1.6E-05

	0.6  (0.37)
	1.0E-05
	4.6E-06
	2.8E-06
	2.6E-06
	3.9E-06
	8.7E-06
	1.4E-05
	1.0E-05
	9.5E-06
	8.5E-06
	8.3E-06
	6.0E-06
	5.4E-06
	6.1E-06
	9.5E-06
	1.2E-05

	0.7  (0.43)
	7.6E-06
	3.5E-06
	2.1E-06
	2.0E-06
	3.0E-06
	6.7E-06
	1.1E-05
	7.9E-06
	7.2E-06
	6.5E-06
	6.3E-06
	4.6E-06
	4.1E-06
	4.6E-06
	7.2E-06
	9.1E-06

	0.8  (0.50)
	6.0E-06
	2.8E-06
	1.7E-06
	1.6E-06
	2.3E-06
	5.3E-06
	8.3E-06
	6.2E-06
	5.7E-06
	5.1E-06
	5.0E-06
	3.6E-06
	3.3E-06
	3.7E-06
	5.7E-06
	7.2E-06

	0.9  (0.56)
	4.9E-06
	2.3E-06
	1.4E-06
	1.3E-06
	1.9E-06
	4.3E-06
	6.8E-06
	5.1E-06
	4.7E-06
	4.2E-06
	4.1E-06
	3.0E-06
	2.7E-06
	3.0E-06
	4.6E-06
	5.9E-06

	1     (0.62)
	4.1E-06
	1.9E-06
	1.1E-06
	1.0E-06
	1.6E-06
	3.6E-06
	5.6E-06
	4.2E-06
	3.9E-06
	3.5E-06
	3.4E-06
	2.5E-06
	2.2E-06
	2.5E-06
	3.9E-06
	4.9E-06

	2.4    (1.5)
	9.6E-07
	4.4E-07
	2.6E-07
	2.4E-07
	3.7E-07
	8.4E-07
	1.3E-06
	9.9E-07
	9.1E-07
	8.1E-07
	7.9E-07
	5.8E-07
	5.2E-07
	5.8E-07
	9.1E-07
	1.1E-06

	4       (2.5)
	4.4E-07
	2.0E-07
	1.2E-07
	1.1E-07
	1.7E-07
	3.8E-07
	6.1E-07
	4.5E-07
	4.2E-07
	3.7E-07
	3.6E-07
	2.6E-07
	2.4E-07
	2.7E-07
	4.2E-07
	5.3E-07

	5.6    (3.5)
	2.7E-07
	1.2E-07
	7.1E-08
	6.6E-08
	1.0E-07
	2.3E-07
	3.7E-07
	2.8E-07
	2.5E-07
	2.2E-07
	2.2E-07
	1.6E-07
	1.5E-07
	1.6E-07
	2.5E-07
	3.2E-07

	7.2    (4.5)
	1.8E-07
	8.3E-08
	4.9E-08
	4.6E-08
	7.0E-08
	1.6E-07
	2.6E-07
	1.9E-07
	1.8E-07
	1.6E-07
	1.5E-07
	1.1E-07
	1.0E-07
	1.1E-07
	1.8E-07
	2.2E-07

	12     (7.5)
	8.8E-08
	3.9E-08
	2.3E-08
	2.1E-08
	3.3E-08
	7.7E-08
	1.2E-07
	9.2E-08
	8.4E-08
	7.4E-08
	7.2E-08
	5.3E-08
	4.8E-08
	5.5E-08
	8.5E-08
	1.1E-07

	24      (15)
	3.4E-08
	1.5E-08
	8.6E-09
	8.0E-09
	1.2E-08
	2.9E-08
	4.7E-08
	3.5E-08
	3.2E-08
	2.8E-08
	2.7E-08
	2.0E-08
	1.9E-08
	2.1E-08
	3.3E-08
	4.1E-08

	40      (25)
	1.7E-08
	7.4E-09
	4.2E-09
	3.9E-09
	6.1E-09
	1.5E-08
	2.4E-08
	1.8E-08
	1.6E-08
	1.4E-08
	1.4E-08
	1.0E-08
	9.3E-09
	1.1E-08
	1.6E-08
	2.0E-08

	56      (35)
	1.1E-08
	4.7E-09
	2.7E-09
	2.5E-09
	3.9E-09
	9.3E-09
	1.5E-08
	1.1E-08
	1.0E-08
	8.9E-09
	8.6E-09
	6.4E-09
	5.9E-09
	6.7E-09
	1.0E-08
	1.3E-08

	72      (45)
	7.7E-09
	3.3E-09
	1.9E-09
	1.8E-09
	2.7E-09
	6.6E-09
	1.1E-08
	8.1E-09
	7.3E-09
	6.3E-09
	6.1E-09
	4.6E-09
	4.2E-09
	4.8E-09
	7.5E-09
	9.3E-09


Table A14.  X/Q’ Values (s m-3) for Chronic 60-m Stack Releases from 300 Area Based on 1986 through 2002 Meteorological Information, Hanford Site, Washington
	Distance
	Sector (Wind from 300 Area toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	1.7E-11
	3.0E-11
	1.7E-11
	1.9E-11
	2.5E-11
	4.9E-11
	5.2E-11
	3.3E-11
	2.4E-11
	6.1E-11
	5.6E-11
	3.8E-11
	8.5E-12
	2.2E-12
	1.0E-11
	1.4E-11

	0.2  (0.12)
	4.4E-09
	8.5E-09
	5.0E-09
	4.6E-09
	6.2E-09
	1.2E-08
	1.3E-08
	8.4E-09
	6.7E-09
	1.7E-08
	1.6E-08
	1.0E-08
	2.3E-09
	5.9E-10
	2.6E-09
	3.6E-09

	0.3  (0.19)
	1.1E-08
	2.4E-08
	1.6E-08
	1.2E-08
	1.5E-08
	2.7E-08
	3.0E-08
	2.0E-08
	1.7E-08
	4.3E-08
	4.3E-08
	2.6E-08
	6.3E-09
	1.7E-09
	6.0E-09
	7.9E-09

	0.4  (0.25)
	1.4E-08
	3.4E-08
	2.7E-08
	1.7E-08
	2.0E-08
	3.0E-08
	3.4E-08
	2.2E-08
	2.1E-08
	5.2E-08
	5.5E-08
	3.0E-08
	8.0E-09
	2.9E-09
	7.2E-09
	9.0E-09

	0.5  (0.31)
	2.0E-08
	4.3E-08
	3.6E-08
	2.4E-08
	2.7E-08
	3.7E-08
	4.1E-08
	2.6E-08
	2.6E-08
	5.8E-08
	6.3E-08
	3.3E-08
	1.1E-08
	5.8E-09
	1.1E-08
	1.5E-08

	0.6  (0.37)
	3.3E-08
	5.4E-08
	4.7E-08
	3.3E-08
	3.8E-08
	5.0E-08
	5.6E-08
	3.6E-08
	3.5E-08
	6.8E-08
	7.3E-08
	3.9E-08
	1.5E-08
	1.1E-08
	2.0E-08
	2.8E-08

	0.7  (0.43)
	5.1E-08
	6.7E-08
	5.8E-08
	4.5E-08
	5.3E-08
	6.8E-08
	7.8E-08
	5.0E-08
	4.8E-08
	8.3E-08
	8.7E-08
	4.8E-08
	2.2E-08
	1.9E-08
	3.2E-08
	4.7E-08

	0.8  (0.50)
	7.1E-08
	8.0E-08
	6.9E-08
	5.6E-08
	6.7E-08
	8.8E-08
	1.0E-07
	6.7E-08
	6.3E-08
	9.9E-08
	1.0E-07
	5.8E-08
	3.0E-08
	2.7E-08
	4.6E-08
	6.8E-08

	0.9  (0.56)
	9.0E-08
	9.3E-08
	7.8E-08
	6.6E-08
	8.1E-08
	1.1E-07
	1.2E-07
	8.3E-08
	7.9E-08
	1.2E-07
	1.2E-07
	6.8E-08
	3.8E-08
	3.5E-08
	5.9E-08
	8.8E-08

	1     (0.62)
	1.1E-07
	1.0E-07
	8.6E-08
	7.4E-08
	9.2E-08
	1.2E-07
	1.4E-07
	9.8E-08
	9.4E-08
	1.3E-07
	1.3E-07
	7.8E-08
	4.6E-08
	4.3E-08
	7.2E-08
	1.1E-07

	2.4    (1.5)
	1.6E-07
	1.2E-07
	8.5E-08
	7.6E-08
	9.9E-08
	1.4E-07
	1.9E-07
	1.4E-07
	1.5E-07
	1.7E-07
	1.7E-07
	1.1E-07
	7.3E-08
	7.1E-08
	1.1E-07
	1.6E-07

	4       (2.5)
	1.2E-07
	8.1E-08
	5.6E-08
	5.1E-08
	6.7E-08
	1.0E-07
	1.4E-07
	1.1E-07
	1.1E-07
	1.2E-07
	1.2E-07
	7.8E-08
	5.5E-08
	5.3E-08
	7.9E-08
	1.2E-07

	5.6    (3.5)
	8.9E-08
	5.9E-08
	4.0E-08
	3.6E-08
	4.8E-08
	7.3E-08
	1.0E-07
	8.1E-08
	8.3E-08
	9.1E-08
	9.0E-08
	5.8E-08
	4.1E-08
	4.0E-08
	5.9E-08
	8.6E-08

	7.2    (4.5)
	7.0E-08
	4.5E-08
	3.1E-08
	2.7E-08
	3.6E-08
	5.7E-08
	8.0E-08
	6.4E-08
	6.5E-08
	7.0E-08
	6.9E-08
	4.5E-08
	3.2E-08
	3.1E-08
	4.6E-08
	6.7E-08

	12     (7.5)
	4.1E-08
	2.6E-08
	1.7E-08
	1.5E-08
	2.0E-08
	3.2E-08
	4.7E-08
	3.8E-08
	3.8E-08
	4.0E-08
	3.9E-08
	2.6E-08
	1.9E-08
	1.8E-08
	2.7E-08
	3.8E-08

	24      (15)
	1.9E-08
	1.2E-08
	7.6E-09
	6.6E-09
	8.8E-09
	1.5E-08
	2.2E-08
	1.8E-08
	1.8E-08
	1.8E-08
	1.7E-08
	1.2E-08
	8.7E-09
	8.5E-09
	1.2E-08
	1.8E-08

	40      (25)
	1.1E-08
	6.4E-09
	4.1E-09
	3.5E-09
	4.7E-09
	8.0E-09
	1.2E-08
	9.7E-09
	9.7E-09
	9.4E-09
	9.2E-09
	6.3E-09
	4.8E-09
	4.7E-09
	6.7E-09
	9.7E-09

	56      (35)
	7.2E-09
	4.3E-09
	2.8E-09
	2.3E-09
	3.1E-09
	5.3E-09
	8.0E-09
	6.6E-09
	6.5E-09
	6.2E-09
	6.1E-09
	4.2E-09
	3.2E-09
	3.2E-09
	4.5E-09
	6.5E-09

	72      (45)
	5.4E-09
	3.2E-09
	2.0E-09
	1.7E-09
	2.3E-09
	3.9E-09
	5.9E-09
	4.9E-09
	4.8E-09
	4.6E-09
	4.5E-09
	3.1E-09
	2.4E-09
	2.3E-09
	3.3E-09
	4.8E-09


Table A15.  X/Q’ Values (s m-3) for Chronic Ground-Level Releases from 400 Area Based on 1983 through 2002 Meteorological Information, Hanford Site, Washington
	Distance
	Sector (Wind from 400 Area toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	1.8E-04
	1.6E-04
	1.2E-04
	8.2E-05
	8.5E-05
	9.8E-05
	1.5E-04
	2.3E-04
	2.7E-04
	2.8E-04
	1.9E-04
	1.3E-04
	1.3E-04
	1.7E-04
	2.7E-04
	2.3E-04

	0.2  (0.12)
	5.0E-05
	4.5E-05
	3.3E-05
	2.2E-05
	2.3E-05
	2.7E-05
	4.2E-05
	6.4E-05
	7.4E-05
	7.7E-05
	5.2E-05
	3.5E-05
	3.7E-05
	4.7E-05
	7.6E-05
	6.2E-05

	0.3  (0.19)
	2.4E-05
	2.2E-05
	1.6E-05
	1.1E-05
	1.1E-05
	1.3E-05
	2.0E-05
	3.1E-05
	3.6E-05
	3.7E-05
	2.5E-05
	1.7E-05
	1.8E-05
	2.2E-05
	3.6E-05
	3.0E-05

	0.4  (0.25)
	1.4E-05
	1.3E-05
	9.4E-06
	6.4E-06
	6.6E-06
	7.7E-06
	1.2E-05
	1.8E-05
	2.1E-05
	2.2E-05
	1.5E-05
	1.0E-05
	1.1E-05
	1.3E-05
	2.2E-05
	1.8E-05

	0.5  (0.31)
	9.6E-06
	8.7E-06
	6.3E-06
	4.3E-06
	4.5E-06
	5.1E-06
	8.2E-06
	1.2E-05
	1.4E-05
	1.5E-05
	1.0E-05
	6.8E-06
	7.2E-06
	9.1E-06
	1.5E-05
	1.2E-05

	0.6  (0.37)
	6.9E-06
	6.3E-06
	4.6E-06
	3.1E-06
	3.2E-06
	3.7E-06
	5.9E-06
	8.9E-06
	1.0E-05
	1.1E-05
	7.3E-06
	5.0E-06
	5.2E-06
	6.6E-06
	1.1E-05
	8.7E-06

	0.7  (0.43)
	5.3E-06
	4.8E-06
	3.5E-06
	2.4E-06
	2.5E-06
	2.8E-06
	4.5E-06
	6.8E-06
	7.9E-06
	8.2E-06
	5.5E-06
	3.8E-06
	4.0E-06
	5.0E-06
	8.1E-06
	6.7E-06

	0.8  (0.50)
	4.2E-06
	3.8E-06
	2.8E-06
	1.9E-06
	1.9E-06
	2.2E-06
	3.6E-06
	5.4E-06
	6.2E-06
	6.5E-06
	4.4E-06
	3.0E-06
	3.1E-06
	4.0E-06
	6.4E-06
	5.3E-06

	0.9  (0.56)
	3.4E-06
	3.1E-06
	2.2E-06
	1.5E-06
	1.6E-06
	1.8E-06
	2.9E-06
	4.4E-06
	5.1E-06
	5.3E-06
	3.6E-06
	2.4E-06
	2.5E-06
	3.2E-06
	5.2E-06
	4.3E-06

	1     (0.62)
	2.8E-06
	2.6E-06
	1.9E-06
	1.3E-06
	1.3E-06
	1.5E-06
	2.4E-06
	3.6E-06
	4.2E-06
	4.4E-06
	3.0E-06
	2.0E-06
	2.1E-06
	2.7E-06
	4.3E-06
	3.6E-06

	2.4    (1.5)
	6.6E-07
	6.0E-07
	4.4E-07
	2.9E-07
	3.0E-07
	3.5E-07
	5.6E-07
	8.5E-07
	9.9E-07
	1.0E-06
	6.9E-07
	4.7E-07
	5.0E-07
	6.3E-07
	1.0E-06
	8.3E-07

	4       (2.5)
	3.0E-07
	2.7E-07
	2.0E-07
	1.3E-07
	1.4E-07
	1.6E-07
	2.6E-07
	3.9E-07
	4.5E-07
	4.7E-07
	3.2E-07
	2.2E-07
	2.3E-07
	2.9E-07
	4.7E-07
	3.8E-07

	5.6    (3.5)
	1.8E-07
	1.7E-07
	1.2E-07
	8.1E-08
	8.4E-08
	9.7E-08
	1.6E-07
	2.4E-07
	2.8E-07
	2.9E-07
	1.9E-07
	1.3E-07
	1.4E-07
	1.8E-07
	2.8E-07
	2.3E-07

	7.2    (4.5)
	1.3E-07
	1.1E-07
	8.3E-08
	5.6E-08
	5.8E-08
	6.7E-08
	1.1E-07
	1.6E-07
	1.9E-07
	2.0E-07
	1.3E-07
	9.2E-08
	9.6E-08
	1.2E-07
	2.0E-07
	1.6E-07

	12     (7.5)
	6.0E-08
	5.5E-08
	3.9E-08
	2.6E-08
	2.7E-08
	3.2E-08
	5.1E-08
	7.9E-08
	9.2E-08
	9.5E-08
	6.4E-08
	4.4E-08
	4.6E-08
	5.8E-08
	9.4E-08
	7.7E-08

	24      (15)
	2.3E-08
	2.1E-08
	1.5E-08
	1.0E-08
	1.0E-08
	1.2E-08
	1.9E-08
	3.0E-08
	3.5E-08
	3.7E-08
	2.5E-08
	1.7E-08
	1.8E-08
	2.2E-08
	3.6E-08
	2.9E-08

	40      (25)
	1.2E-08
	1.0E-08
	7.5E-09
	5.0E-09
	5.2E-09
	5.9E-09
	9.7E-09
	1.5E-08
	1.8E-08
	1.8E-08
	1.2E-08
	8.4E-09
	8.8E-09
	1.1E-08
	1.8E-08
	1.5E-08

	56      (35)
	7.3E-09
	6.7E-09
	4.8E-09
	3.2E-09
	3.3E-09
	3.8E-09
	6.1E-09
	9.7E-09
	1.1E-08
	1.2E-08
	7.8E-09
	5.4E-09
	5.7E-09
	7.1E-09
	1.2E-08
	9.4E-09

	72      (45)
	5.3E-09
	4.8E-09
	3.4E-09
	2.3E-09
	2.3E-09
	2.7E-09
	4.4E-09
	6.9E-09
	8.1E-09
	8.5E-09
	5.6E-09
	3.9E-09
	4.0E-09
	5.1E-09
	8.2E-09
	6.7E-09


Table A16.  X/Q’ Values (s m-3) for Chronic 60-m Stack Releases from 400 Area Based on 1986 through 2002 Meteorological Information, Hanford Site, Washington

	Distance
	Sector (Wind from 400 Area toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	7.1E-11
	1.3E-10
	1.1E-10
	6.1E-11
	7.0E-11
	7.0E-11
	8.2E-11
	7.4E-11
	1.7E-10
	2.1E-10
	1.1E-10
	6.6E-11
	5.2E-11
	5.5E-11
	6.0E-11
	4.1E-11

	0.2  (0.12)
	2.1E-08
	3.4E-08
	2.8E-08
	1.7E-08
	1.9E-08
	1.9E-08
	2.3E-08
	2.1E-08
	4.6E-08
	5.4E-08
	2.8E-08
	1.7E-08
	1.3E-08
	1.5E-08
	1.6E-08
	1.2E-08

	0.3  (0.19)
	5.8E-08
	8.2E-08
	7.1E-08
	4.2E-08
	5.0E-08
	4.7E-08
	5.8E-08
	5.4E-08
	1.1E-07
	1.3E-07
	6.5E-08
	4.1E-08
	3.1E-08
	3.6E-08
	3.9E-08
	3.2E-08

	0.4  (0.25)
	7.1E-08
	9.0E-08
	7.8E-08
	4.8E-08
	5.7E-08
	5.4E-08
	6.6E-08
	6.5E-08
	1.2E-07
	1.3E-07
	7.0E-08
	4.5E-08
	3.2E-08
	3.9E-08
	4.6E-08
	4.2E-08

	0.5  (0.31)
	7.6E-08
	8.9E-08
	7.6E-08
	4.8E-08
	5.7E-08
	5.5E-08
	6.8E-08
	6.9E-08
	1.1E-07
	1.2E-07
	6.7E-08
	4.3E-08
	3.2E-08
	4.0E-08
	5.1E-08
	4.8E-08

	0.6  (0.37)
	8.1E-08
	9.0E-08
	7.5E-08
	4.9E-08
	5.8E-08
	5.8E-08
	7.1E-08
	7.4E-08
	1.1E-07
	1.2E-07
	6.7E-08
	4.4E-08
	3.3E-08
	4.2E-08
	6.0E-08
	5.7E-08

	0.7  (0.43)
	8.8E-08
	9.3E-08
	7.7E-08
	5.2E-08
	6.1E-08
	6.3E-08
	7.8E-08
	8.2E-08
	1.1E-07
	1.2E-07
	7.0E-08
	4.6E-08
	3.6E-08
	4.6E-08
	7.2E-08
	6.9E-08

	0.8  (0.50)
	9.6E-08
	9.7E-08
	8.1E-08
	5.5E-08
	6.5E-08
	6.9E-08
	8.7E-08
	9.1E-08
	1.1E-07
	1.2E-07
	7.5E-08
	4.9E-08
	4.1E-08
	5.2E-08
	8.7E-08
	8.2E-08

	0.9  (0.56)
	1.0E-07
	1.0E-07
	8.5E-08
	5.9E-08
	6.9E-08
	7.6E-08
	9.6E-08
	1.0E-07
	1.2E-07
	1.3E-07
	8.2E-08
	5.4E-08
	4.6E-08
	6.0E-08
	1.0E-07
	9.4E-08

	1     (0.62)
	1.1E-07
	1.1E-07
	9.0E-08
	6.2E-08
	7.4E-08
	8.1E-08
	1.0E-07
	1.1E-07
	1.3E-07
	1.4E-07
	9.0E-08
	5.8E-08
	5.2E-08
	6.8E-08
	1.2E-07
	1.1E-07

	2.4    (1.5)
	1.2E-07
	1.1E-07
	9.0E-08
	6.5E-08
	7.3E-08
	8.3E-08
	1.2E-07
	1.4E-07
	1.5E-07
	1.6E-07
	1.2E-07
	7.5E-08
	7.4E-08
	9.7E-08
	1.6E-07
	1.3E-07

	4       (2.5)
	8.2E-08
	7.6E-08
	6.2E-08
	4.5E-08
	5.0E-08
	5.7E-08
	8.4E-08
	1.0E-07
	1.1E-07
	1.1E-07
	8.7E-08
	5.6E-08
	5.6E-08
	7.2E-08
	1.2E-07
	9.6E-08

	5.6    (3.5)
	6.1E-08
	5.5E-08
	4.5E-08
	3.3E-08
	3.6E-08
	4.1E-08
	6.1E-08
	7.5E-08
	8.3E-08
	8.5E-08
	6.5E-08
	4.2E-08
	4.2E-08
	5.4E-08
	8.8E-08
	7.1E-08

	7.2    (4.5)
	4.7E-08
	4.3E-08
	3.4E-08
	2.5E-08
	2.8E-08
	3.2E-08
	4.7E-08
	5.9E-08
	6.6E-08
	6.6E-08
	5.2E-08
	3.3E-08
	3.3E-08
	4.3E-08
	6.8E-08
	5.6E-08

	12     (7.5)
	2.7E-08
	2.4E-08
	1.9E-08
	1.4E-08
	1.5E-08
	1.8E-08
	2.7E-08
	3.4E-08
	3.8E-08
	3.9E-08
	3.0E-08
	2.0E-08
	2.0E-08
	2.5E-08
	3.9E-08
	3.2E-08

	24      (15)
	1.2E-08
	1.1E-08
	8.6E-09
	6.3E-09
	6.8E-09
	7.8E-09
	1.2E-08
	1.6E-08
	1.8E-08
	1.8E-08
	1.4E-08
	9.3E-09
	9.2E-09
	1.1E-08
	1.8E-08
	1.5E-08

	40      (25)
	6.7E-09
	5.9E-09
	4.6E-09
	3.4E-09
	3.6E-09
	4.2E-09
	6.5E-09
	8.7E-09
	9.9E-09
	9.9E-09
	8.0E-09
	5.2E-09
	5.1E-09
	6.2E-09
	9.8E-09
	8.2E-09

	56      (35)
	4.5E-09
	4.0E-09
	3.1E-09
	2.3E-09
	2.4E-09
	2.8E-09
	4.4E-09
	5.9E-09
	6.7E-09
	6.7E-09
	5.4E-09
	3.5E-09
	3.4E-09
	4.1E-09
	6.6E-09
	5.5E-09

	72      (45)
	3.3E-09
	2.9E-09
	2.2E-09
	1.7E-09
	1.8E-09
	2.0E-09
	3.2E-09
	4.3E-09
	5.0E-09
	5.0E-09
	4.1E-09
	2.6E-09
	2.6E-09
	3.0E-09
	4.8E-09
	4.1E-09


Table A17.  95th Percentile E/Q Values (s m-3) for Acute Ground Level Releases from 100-N Area Based on 1983 through 2002 Meteorological Information, Hanford Site, Washington
	   Distance
	Sector (Wind from 100-N toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	4.9E-02
	3.8E-02
	4.4E-02
	4.7E-02
	4.2E-02
	3.4E-02
	3.4E-02
	3.4E-02
	3.4E-02
	3.4E-02
	3.4E-02
	3.3E-02
	3.4E-02
	3.7E-02
	5.1E-02
	5.3E-02

	0.2  (0.12)
	1.5E-02
	1.1E-02
	1.3E-02
	1.4E-02
	1.3E-02
	1.0E-02
	1.0E-02
	1.0E-02
	1.0E-02
	1.0E-02
	1.0E-02
	1.0E-02
	1.0E-02
	1.1E-02
	1.5E-02
	1.6E-02

	0.3  (0.19)
	7.4E-03
	5.8E-03
	6.7E-03
	7.1E-03
	6.4E-03
	5.2E-03
	5.1E-03
	5.1E-03
	5.2E-03
	5.2E-03
	5.1E-03
	5.1E-03
	5.1E-03
	5.7E-03
	7.7E-03
	8.0E-03

	0.4  (0.25)
	4.5E-03
	3.5E-03
	4.1E-03
	4.3E-03
	4.0E-03
	3.2E-03
	3.1E-03
	3.2E-03
	3.2E-03
	3.2E-03
	3.1E-03
	3.1E-03
	3.2E-03
	3.5E-03
	4.8E-03
	4.9E-03

	0.5  (0.31)
	3.1E-03
	2.4E-03
	2.8E-03
	3.0E-03
	2.7E-03
	2.2E-03
	2.2E-03
	2.2E-03
	2.2E-03
	2.2E-03
	2.2E-03
	2.1E-03
	2.2E-03
	2.4E-03
	3.3E-03
	3.4E-03

	0.6  (0.37)
	2.3E-03
	1.8E-03
	2.1E-03
	2.2E-03
	2.0E-03
	1.6E-03
	1.6E-03
	1.6E-03
	1.6E-03
	1.6E-03
	1.6E-03
	1.6E-03
	1.6E-03
	1.8E-03
	2.4E-03
	2.5E-03

	0.7  (0.43)
	1.8E-03
	1.4E-03
	1.6E-03
	1.7E-03
	1.6E-03
	1.3E-03
	1.2E-03
	1.2E-03
	1.3E-03
	1.3E-03
	1.2E-03
	1.2E-03
	1.2E-03
	1.4E-03
	1.9E-03
	1.9E-03

	0.8  (0.50)
	1.4E-03
	1.1E-03
	1.3E-03
	1.4E-03
	1.2E-03
	1.0E-03
	9.8E-04
	9.9E-04
	1.0E-03
	1.0E-03
	9.8E-04
	9.8E-04
	9.9E-04
	1.1E-03
	1.5E-03
	1.5E-03

	0.9  (0.56)
	1.2E-03
	9.2E-04
	1.1E-03
	1.1E-03
	1.0E-03
	8.3E-04
	8.1E-04
	8.2E-04
	8.3E-04
	8.2E-04
	8.1E-04
	8.1E-04
	8.1E-04
	9.0E-04
	1.2E-03
	1.3E-03

	1     (0.62)
	9.8E-04
	7.7E-04
	9.0E-04
	9.4E-04
	8.6E-04
	6.9E-04
	6.8E-04
	6.8E-04
	6.9E-04
	6.9E-04
	6.8E-04
	6.8E-04
	6.8E-04
	7.6E-04
	1.0E-03
	1.1E-03

	2.4    (1.5)
	2.5E-04
	2.0E-04
	2.3E-04
	2.4E-04
	2.2E-04
	1.8E-04
	1.7E-04
	1.8E-04
	1.8E-04
	1.8E-04
	1.7E-04
	1.7E-04
	1.8E-04
	1.9E-04
	2.7E-04
	2.7E-04

	4       (2.5)
	1.2E-04
	9.7E-05
	1.1E-04
	1.2E-04
	1.1E-04
	8.7E-05
	8.5E-05
	8.6E-05
	8.7E-05
	8.7E-05
	8.5E-05
	8.5E-05
	8.6E-05
	9.5E-05
	1.3E-04
	1.3E-04

	5.6    (3.5)
	7.9E-05
	6.2E-05
	7.2E-05
	7.6E-05
	6.9E-05
	5.5E-05
	5.4E-05
	5.5E-05
	5.5E-05
	5.5E-05
	5.4E-05
	5.4E-05
	5.5E-05
	6.1E-05
	8.3E-05
	8.6E-05

	7.2    (4.5)
	5.7E-05
	4.4E-05
	5.2E-05
	5.4E-05
	5.0E-05
	4.0E-05
	3.9E-05
	3.9E-05
	4.0E-05
	4.0E-05
	3.9E-05
	3.9E-05
	3.9E-05
	4.4E-05
	6.0E-05
	6.2E-05

	12     (7.5)
	2.9E-05
	2.3E-05
	2.7E-05
	2.8E-05
	2.5E-05
	2.1E-05
	2.0E-05
	2.0E-05
	2.1E-05
	2.1E-05
	2.0E-05
	2.0E-05
	2.0E-05
	2.2E-05
	3.1E-05
	3.2E-05

	24      (15)
	1.2E-05
	9.7E-06
	1.1E-05
	1.2E-05
	1.1E-05
	8.7E-06
	8.6E-06
	8.6E-06
	8.7E-06
	8.7E-06
	8.5E-06
	8.5E-06
	8.6E-06
	9.5E-06
	1.3E-05
	1.4E-05

	40      (25)
	6.7E-06
	5.2E-06
	6.1E-06
	6.4E-06
	5.8E-06
	4.7E-06
	4.6E-06
	4.6E-06
	4.7E-06
	4.7E-06
	4.6E-06
	4.6E-06
	4.6E-06
	5.1E-06
	7.0E-06
	7.2E-06

	56      (35)
	4.5E-06
	3.5E-06
	4.1E-06
	4.3E-06
	3.9E-06
	3.1E-06
	3.1E-06
	3.1E-06
	3.1E-06
	3.1E-06
	3.1E-06
	3.1E-06
	3.1E-06
	3.4E-06
	4.7E-06
	4.8E-06

	72      (45)
	3.3E-06
	2.6E-06
	3.0E-06
	3.2E-06
	2.9E-06
	2.3E-06
	2.3E-06
	2.3E-06
	2.3E-06
	2.3E-06
	2.3E-06
	2.3E-06
	2.3E-06
	2.5E-06
	3.5E-06
	3.6E-06


Table A18.  95th Percentile E/Q Values (s m-3) for Acute 60-m Stack Releases from 100-N Area Based on 1986 through 2002 Meteorological Information, Hanford Site, Washington
	Distance
	Sector (Wind from 100-N toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	2.4E-08
	2.0E-08
	1.6E-08
	5.0E-18
	3.1E-18
	4.0E-18
	3.9E-18
	4.0E-18
	6.6E-18
	7.6E-11
	1.6E-08
	2.0E-08
	1.3E-08
	2.3E-10
	2.3E-10
	2.6E-08

	0.2  (0.12)
	5.9E-06
	5.5E-06
	5.5E-06
	3.1E-08
	1.9E-08
	2.5E-08
	2.4E-08
	2.5E-08
	4.1E-08
	1.4E-06
	5.5E-06
	5.5E-06
	3.6E-06
	2.2E-06
	4.1E-06
	6.5E-06

	0.3  (0.19)
	1.4E-05
	1.1E-05
	1.1E-05
	2.7E-06
	1.2E-06
	1.6E-06
	1.5E-06
	1.6E-06
	3.6E-06
	6.8E-06
	1.0E-05
	1.1E-05
	9.6E-06
	6.5E-06
	1.1E-05
	1.6E-05

	0.4  (0.25)
	1.6E-05
	1.4E-05
	1.4E-05
	6.5E-06
	4.5E-06
	5.8E-06
	6.2E-06
	5.8E-06
	6.7E-06
	7.6E-06
	1.0E-05
	1.3E-05
	1.0E-05
	7.3E-06
	1.5E-05
	1.9E-05

	0.5  (0.31)
	1.7E-05
	1.3E-05
	1.1E-05
	7.2E-06
	4.8E-06
	7.6E-06
	6.5E-06
	7.2E-06
	7.2E-06
	8.1E-06
	9.2E-06
	1.1E-05
	8.6E-06
	6.8E-06
	1.4E-05
	2.7E-05

	0.6  (0.37)
	1.4E-05
	1.3E-05
	1.3E-05
	5.7E-06
	5.7E-06
	5.7E-06
	5.7E-06
	5.7E-06
	5.7E-06
	6.6E-06
	8.9E-06
	1.2E-05
	7.5E-06
	5.7E-06
	1.3E-05
	1.9E-05

	0.7  (0.43)
	1.3E-05
	1.2E-05
	1.1E-05
	1.0E-05
	1.0E-05
	1.0E-05
	1.0E-05
	1.0E-05
	1.0E-05
	1.0E-05
	1.1E-05
	1.1E-05
	1.0E-05
	9.6E-06
	1.1E-05
	1.7E-05

	0.8  (0.50)
	1.5E-05
	1.5E-05
	1.5E-05
	1.5E-05
	1.5E-05
	1.5E-05
	1.5E-05
	1.5E-05
	1.5E-05
	1.5E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.3E-05
	1.5E-05
	1.8E-05

	0.9  (0.56)
	1.9E-05
	1.7E-05
	1.7E-05
	1.7E-05
	1.7E-05
	1.7E-05
	1.7E-05
	1.7E-05
	1.7E-05
	1.7E-05
	1.5E-05
	1.6E-05
	1.4E-05
	1.3E-05
	1.8E-05
	2.1E-05

	1     (0.62)
	2.2E-05
	2.1E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.1E-05
	2.1E-05
	2.0E-05
	1.8E-05
	2.2E-05
	2.3E-05

	2.4    (1.5)
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.1E-05
	2.1E-05
	2.2E-05
	2.2E-05

	4       (2.5)
	1.7E-05
	1.6E-05
	1.7E-05
	1.7E-05
	1.7E-05
	1.7E-05
	1.7E-05
	1.7E-05
	1.7E-05
	1.7E-05
	1.6E-05
	1.6E-05
	1.4E-05
	1.4E-05
	1.6E-05
	1.7E-05

	5.6    (3.5)
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05

	7.2    (4.5)
	1.1E-05
	1.1E-05
	1.1E-05
	1.2E-05
	1.2E-05
	1.2E-05
	1.1E-05
	1.1E-05
	1.2E-05
	1.1E-05
	1.0E-05
	1.0E-05
	8.8E-06
	7.9E-06
	1.0E-05
	1.1E-05

	12     (7.5)
	6.4E-06
	6.4E-06
	7.1E-06
	7.9E-06
	8.0E-06
	7.6E-06
	6.9E-06
	6.9E-06
	7.2E-06
	6.6E-06
	6.4E-06
	6.4E-06
	6.3E-06
	6.3E-06
	6.4E-06
	6.5E-06

	24      (15)
	5.3E-06
	4.8E-06
	5.5E-06
	5.6E-06
	5.6E-06
	5.5E-06
	5.5E-06
	5.5E-06
	5.5E-06
	5.3E-06
	3.8E-06
	3.7E-06
	2.8E-06
	2.7E-06
	5.0E-06
	5.5E-06

	40      (25)
	3.2E-06
	2.9E-06
	3.6E-06
	3.8E-06
	3.8E-06
	3.6E-06
	3.4E-06
	3.4E-06
	3.5E-06
	3.2E-06
	2.2E-06
	2.1E-06
	1.6E-06
	1.6E-06
	3.0E-06
	3.5E-06

	56      (35)
	2.3E-06
	2.1E-06
	2.6E-06
	2.9E-06
	2.8E-06
	2.6E-06
	2.5E-06
	2.5E-06
	2.5E-06
	2.3E-06
	1.6E-06
	1.5E-06
	1.1E-06
	1.2E-06
	2.2E-06
	2.6E-06

	72      (45)
	1.8E-06
	1.6E-06
	2.1E-06
	2.3E-06
	2.3E-06
	2.1E-06
	1.9E-06
	1.9E-06
	2.0E-06
	1.8E-06
	1.3E-06
	1.2E-06
	9.2E-07
	9.3E-07
	1.7E-06
	2.0E-06


Table A19.  95th Percentile E/Q Values (s m-3) for Acute Ground-Level Releases from 200 Areas Based on 1983 through 2002 Meteorological Information, Hanford Site, Washington
	Distance
	Sector (Wind from 200 Areas toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	3.1E-02
	3.0E-02
	3.2E-02
	3.2E-02
	3.2E-02
	3.2E-02
	3.3E-02
	3.2E-02
	3.3E-02
	3.2E-02
	3.1E-02
	2.8E-02
	2.9E-02
	2.6E-02
	2.2E-02
	3.0E-02

	0.2  (0.12)
	9.4E-03
	9.1E-03
	9.6E-03
	9.8E-03
	9.7E-03
	9.6E-03
	9.8E-03
	9.8E-03
	1.0E-02
	9.8E-03
	9.3E-03
	8.6E-03
	8.7E-03
	7.8E-03
	6.7E-03
	9.0E-03

	0.3  (0.19)
	4.7E-03
	4.6E-03
	4.8E-03
	4.9E-03
	4.9E-03
	4.8E-03
	4.9E-03
	4.9E-03
	5.0E-03
	4.9E-03
	4.7E-03
	4.3E-03
	4.4E-03
	3.9E-03
	3.4E-03
	4.5E-03

	0.4  (0.25)
	2.9E-03
	2.8E-03
	3.0E-03
	3.0E-03
	3.0E-03
	3.0E-03
	3.0E-03
	3.0E-03
	3.1E-03
	3.0E-03
	2.9E-03
	2.7E-03
	2.7E-03
	2.4E-03
	2.1E-03
	2.8E-03

	0.5  (0.31)
	2.0E-03
	1.9E-03
	2.0E-03
	2.1E-03
	2.1E-03
	2.0E-03
	2.1E-03
	2.1E-03
	2.1E-03
	2.1E-03
	2.0E-03
	1.8E-03
	1.9E-03
	1.7E-03
	1.4E-03
	1.9E-03

	0.6  (0.37)
	1.5E-03
	1.4E-03
	1.5E-03
	1.5E-03
	1.5E-03
	1.5E-03
	1.5E-03
	1.5E-03
	1.6E-03
	1.5E-03
	1.5E-03
	1.3E-03
	1.4E-03
	1.2E-03
	1.1E-03
	1.4E-03

	0.7  (0.43)
	1.1E-03
	1.1E-03
	1.2E-03
	1.2E-03
	1.2E-03
	1.2E-03
	1.2E-03
	1.2E-03
	1.2E-03
	1.2E-03
	1.1E-03
	1.0E-03
	1.1E-03
	9.5E-04
	8.1E-04
	1.1E-03

	0.8  (0.50)
	9.1E-04
	8.9E-04
	9.3E-04
	9.5E-04
	9.4E-04
	9.3E-04
	9.5E-04
	9.5E-04
	9.7E-04
	9.5E-04
	9.0E-04
	8.3E-04
	8.5E-04
	7.6E-04
	6.5E-04
	8.7E-04

	0.9  (0.56)
	7.5E-04
	7.3E-04
	7.7E-04
	7.8E-04
	7.7E-04
	7.7E-04
	7.8E-04
	7.8E-04
	7.9E-04
	7.8E-04
	7.4E-04
	6.8E-04
	7.0E-04
	6.2E-04
	5.3E-04
	7.2E-04

	1     (0.62)
	6.3E-04
	6.1E-04
	6.4E-04
	6.5E-04
	6.5E-04
	6.4E-04
	6.6E-04
	6.6E-04
	6.7E-04
	6.6E-04
	6.2E-04
	5.7E-04
	5.8E-04
	5.2E-04
	4.5E-04
	6.0E-04

	2.4    (1.5)
	1.6E-04
	1.6E-04
	1.7E-04
	1.7E-04
	1.7E-04
	1.7E-04
	1.7E-04
	1.7E-04
	1.7E-04
	1.7E-04
	1.6E-04
	1.5E-04
	1.5E-04
	1.4E-04
	1.2E-04
	1.6E-04

	4       (2.5)
	7.9E-05
	7.7E-05
	8.1E-05
	8.2E-05
	8.2E-05
	8.1E-05
	8.3E-05
	8.2E-05
	8.4E-05
	8.2E-05
	7.9E-05
	7.3E-05
	7.4E-05
	6.6E-05
	5.7E-05
	7.6E-05

	5.6    (3.5)
	5.0E-05
	4.9E-05
	5.2E-05
	5.2E-05
	5.2E-05
	5.2E-05
	5.3E-05
	5.3E-05
	5.3E-05
	5.3E-05
	5.0E-05
	4.6E-05
	4.7E-05
	4.2E-05
	3.6E-05
	4.9E-05

	7.2    (4.5)
	3.6E-05
	3.5E-05
	3.7E-05
	3.8E-05
	3.7E-05
	3.7E-05
	3.8E-05
	3.8E-05
	3.8E-05
	3.8E-05
	3.6E-05
	3.3E-05
	3.4E-05
	3.0E-05
	2.6E-05
	3.5E-05

	12     (7.5)
	1.9E-05
	1.8E-05
	1.9E-05
	1.9E-05
	1.9E-05
	1.9E-05
	2.0E-05
	1.9E-05
	2.0E-05
	1.9E-05
	1.9E-05
	1.7E-05
	1.7E-05
	1.6E-05
	1.3E-05
	1.8E-05

	24      (15)
	7.9E-06
	7.8E-06
	8.2E-06
	8.3E-06
	8.2E-06
	8.1E-06
	8.3E-06
	8.3E-06
	8.4E-06
	8.3E-06
	7.9E-06
	7.3E-06
	7.4E-06
	6.7E-06
	5.7E-06
	7.6E-06

	40      (25)
	4.3E-06
	4.2E-06
	4.4E-06
	4.4E-06
	4.4E-06
	4.4E-06
	4.5E-06
	4.4E-06
	4.5E-06
	4.4E-06
	4.2E-06
	3.9E-06
	4.0E-06
	3.6E-06
	3.1E-06
	4.1E-06

	56      (35)
	2.8E-06
	2.8E-06
	2.9E-06
	3.0E-06
	2.9E-06
	2.9E-06
	3.0E-06
	3.0E-06
	3.0E-06
	3.0E-06
	2.8E-06
	2.6E-06
	2.7E-06
	2.4E-06
	2.1E-06
	2.7E-06

	72      (45)
	2.1E-06
	2.1E-06
	2.2E-06
	2.2E-06
	2.2E-06
	2.2E-06
	2.2E-06
	2.2E-06
	2.2E-06
	2.2E-06
	2.1E-06
	1.9E-06
	2.0E-06
	1.8E-06
	1.5E-06
	2.0E-06


Table A20.  95th Percentile /Q Values (s m-3) for Acute 60-m Stack Releases from 200 Areas Based on 1983 through 2002 Meteorological Information, Hanford Site, Washington

	Distance
	Sector (Wind from 200 Areas toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	3.6E-08
	3.8E-08
	4.0E-08
	4.0E-08
	3.9E-08
	4.0E-08
	3.7E-08
	3.5E-08
	3.4E-08
	3.0E-08
	2.3E-08
	1.9E-08
	1.4E-08
	9.7E-09
	1.8E-08
	3.3E-08

	0.2  (0.12)
	8.9E-06
	9.4E-06
	9.8E-06
	9.7E-06
	9.7E-06
	9.8E-06
	9.0E-06
	8.7E-06
	8.5E-06
	7.5E-06
	5.5E-06
	5.5E-06
	3.6E-06
	2.5E-06
	5.5E-06
	8.0E-06

	0.3  (0.19)
	1.8E-05
	2.2E-05
	3.1E-05
	3.0E-05
	2.7E-05
	3.1E-05
	1.8E-05
	1.7E-05
	1.6E-05
	1.5E-05
	1.1E-05
	9.8E-06
	8.3E-06
	6.4E-06
	9.6E-06
	1.6E-05

	0.4  (0.25)
	1.7E-05
	2.3E-05
	2.9E-05
	3.0E-05
	2.7E-05
	2.8E-05
	1.7E-05
	1.5E-05
	1.4E-05
	1.3E-05
	1.1E-05
	8.4E-06
	7.6E-06
	6.9E-06
	8.2E-06
	1.4E-05

	0.5  (0.31)
	1.7E-05
	2.2E-05
	2.6E-05
	2.6E-05
	2.3E-05
	2.4E-05
	1.8E-05
	1.4E-05
	1.3E-05
	1.0E-05
	8.6E-06
	7.5E-06
	6.8E-06
	4.8E-06
	7.8E-06
	1.3E-05

	0.6  (0.37)
	1.4E-05
	1.5E-05
	1.7E-05
	1.9E-05
	1.6E-05
	1.6E-05
	1.4E-05
	1.3E-05
	1.3E-05
	1.2E-05
	7.4E-06
	5.7E-06
	5.7E-06
	5.5E-06
	6.1E-06
	1.3E-05

	0.7  (0.43)
	1.2E-05
	1.3E-05
	1.4E-05
	1.6E-05
	1.3E-05
	1.3E-05
	1.2E-05
	1.1E-05
	1.1E-05
	1.1E-05
	9.6E-06
	7.8E-06
	8.3E-06
	4.9E-06
	7.2E-06
	1.1E-05

	0.8  (0.50)
	1.5E-05
	1.5E-05
	1.6E-05
	1.7E-05
	1.5E-05
	1.6E-05
	1.5E-05
	1.5E-05
	1.5E-05
	1.4E-05
	9.9E-06
	7.5E-06
	7.9E-06
	5.2E-06
	6.7E-06
	1.4E-05

	0.9  (0.56)
	1.8E-05
	1.9E-05
	2.0E-05
	2.0E-05
	1.9E-05
	2.0E-05
	1.9E-05
	1.7E-05
	1.7E-05
	1.5E-05
	8.5E-06
	6.8E-06
	7.0E-06
	6.4E-06
	6.7E-06
	1.6E-05

	1     (0.62)
	2.2E-05
	2.2E-05
	2.3E-05
	2.3E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.1E-05
	2.1E-05
	8.3E-06
	7.3E-06
	7.6E-06
	7.1E-06
	7.4E-06
	2.1E-05

	2.4    (1.5)
	2.1E-05
	2.1E-05
	2.1E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.1E-05
	2.1E-05
	2.0E-05
	1.4E-05
	9.2E-06
	1.2E-05
	7.4E-06
	7.4E-06
	1.9E-05

	4       (2.5)
	1.4E-05
	1.4E-05
	1.4E-05
	1.5E-05
	1.5E-05
	1.6E-05
	1.6E-05
	1.5E-05
	1.4E-05
	1.4E-05
	1.3E-05
	1.0E-05
	1.2E-05
	6.0E-06
	5.8E-06
	1.3E-05

	5.6    (3.5)
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.3E-05
	8.5E-06
	6.9E-06
	8.0E-06
	4.7E-06
	4.7E-06
	1.1E-05

	7.2    (4.5)
	9.7E-06
	9.2E-06
	9.5E-06
	1.0E-05
	1.1E-05
	1.1E-05
	1.1E-05
	1.0E-05
	1.1E-05
	9.3E-06
	6.2E-06
	5.4E-06
	6.0E-06
	4.4E-06
	4.3E-06
	7.6E-06

	12     (7.5)
	6.4E-06
	6.3E-06
	6.3E-06
	6.4E-06
	6.4E-06
	6.4E-06
	6.4E-06
	6.4E-06
	6.4E-06
	6.3E-06
	6.1E-06
	3.2E-06
	5.0E-06
	3.2E-06
	3.2E-06
	6.3E-06

	24      (15)
	2.9E-06
	2.7E-06
	2.9E-06
	3.6E-06
	3.6E-06
	3.9E-06
	4.0E-06
	3.5E-06
	4.3E-06
	3.2E-06
	2.4E-06
	1.9E-06
	2.2E-06
	1.9E-06
	1.7E-06
	2.5E-06

	40      (25)
	1.6E-06
	1.6E-06
	1.6E-06
	2.0E-06
	2.1E-06
	2.3E-06
	2.3E-06
	2.0E-06
	2.5E-06
	1.8E-06
	1.5E-06
	1.5E-06
	1.5E-06
	1.2E-06
	1.1E-06
	1.5E-06

	56      (35)
	1.2E-06
	1.1E-06
	1.2E-06
	1.5E-06
	1.5E-06
	1.7E-06
	1.7E-06
	1.5E-06
	1.8E-06
	1.4E-06
	1.1E-06
	1.1E-06
	1.1E-06
	9.1E-07
	7.7E-07
	1.1E-06

	72      (45)
	9.6E-07
	8.2E-07
	9.4E-07
	1.2E-06
	1.2E-06
	1.3E-06
	1.3E-06
	1.2E-06
	1.4E-06
	1.1E-06
	8.4E-07
	8.0E-07
	8.8E-07
	6.8E-07
	6.0E-07
	8.7E-07


Table A21.  95th Percentile E/Q Values (s m-3) for Acute Ground-Level Releases from 300 Area Based on 1983 through 2002 Meteorological Information, Hanford Site, Washington
	Distance
	Sector (Wind from 300 Area toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	2.8E-02
	2.1E-02
	2.9E-02
	2.2E-02
	3.1E-02
	2.8E-02
	3.0E-02
	3.4E-02
	3.3E-02
	2.9E-02
	1.6E-02
	3.1E-02
	4.0E-02
	5.4E-02
	4.2E-02
	3.1E-02

	0.2  (0.12)
	8.3E-03
	6.2E-03
	8.8E-03
	6.6E-03
	9.3E-03
	8.5E-03
	9.0E-03
	1.0E-02
	1.0E-02
	8.7E-03
	4.8E-03
	9.4E-03
	1.2E-02
	1.6E-02
	1.3E-02
	9.5E-03

	0.3  (0.19)
	4.2E-03
	3.1E-03
	4.4E-03
	3.3E-03
	4.7E-03
	4.2E-03
	4.5E-03
	5.2E-03
	5.0E-03
	4.4E-03
	2.4E-03
	4.7E-03
	6.0E-03
	8.2E-03
	6.3E-03
	4.7E-03

	0.4  (0.25)
	2.6E-03
	1.9E-03
	2.7E-03
	2.0E-03
	2.9E-03
	2.6E-03
	2.8E-03
	3.2E-03
	3.1E-03
	2.7E-03
	1.5E-03
	2.9E-03
	3.7E-03
	5.1E-03
	3.9E-03
	2.9E-03

	0.5  (0.31)
	1.8E-03
	1.3E-03
	1.9E-03
	1.4E-03
	2.0E-03
	1.8E-03
	1.9E-03
	2.2E-03
	2.1E-03
	1.8E-03
	1.0E-03
	2.0E-03
	2.6E-03
	3.5E-03
	2.7E-03
	2.0E-03

	0.6  (0.37)
	1.3E-03
	9.7E-04
	1.4E-03
	1.0E-03
	1.5E-03
	1.3E-03
	1.4E-03
	1.6E-03
	1.6E-03
	1.4E-03
	7.6E-04
	1.5E-03
	1.9E-03
	2.6E-03
	2.0E-03
	1.5E-03

	0.7  (0.43)
	1.0E-03
	7.5E-04
	1.1E-03
	8.1E-04
	1.1E-03
	1.0E-03
	1.1E-03
	1.2E-03
	1.2E-03
	1.1E-03
	5.8E-04
	1.1E-03
	1.5E-03
	2.0E-03
	1.5E-03
	1.1E-03

	0.8  (0.50)
	8.1E-04
	6.0E-04
	8.5E-04
	6.5E-04
	9.0E-04
	8.2E-04
	8.8E-04
	1.0E-03
	9.7E-04
	8.4E-04
	4.7E-04
	9.2E-04
	1.2E-03
	1.6E-03
	1.2E-03
	9.2E-04

	0.9  (0.56)
	6.6E-04
	4.9E-04
	7.0E-04
	5.3E-04
	7.4E-04
	6.8E-04
	7.2E-04
	8.2E-04
	8.0E-04
	6.9E-04
	3.9E-04
	7.5E-04
	9.6E-04
	1.3E-03
	1.0E-03
	7.5E-04

	1     (0.62)
	5.6E-04
	4.2E-04
	5.9E-04
	4.5E-04
	6.2E-04
	5.7E-04
	6.0E-04
	6.9E-04
	6.7E-04
	5.8E-04
	3.2E-04
	6.3E-04
	8.1E-04
	1.1E-03
	8.4E-04
	6.3E-04

	2.4    (1.5)
	1.4E-04
	1.1E-04
	1.5E-04
	1.1E-04
	1.6E-04
	1.5E-04
	1.6E-04
	1.8E-04
	1.7E-04
	1.5E-04
	8.4E-05
	1.6E-04
	2.1E-04
	2.8E-04
	2.2E-04
	1.6E-04

	4       (2.5)
	7.1E-05
	5.3E-05
	7.4E-05
	5.5E-05
	7.9E-05
	7.2E-05
	7.6E-05
	8.6E-05
	8.4E-05
	7.4E-05
	4.1E-05
	8.0E-05
	1.0E-04
	1.4E-04
	1.1E-04
	8.0E-05

	5.6    (3.5)
	4.5E-05
	3.4E-05
	4.7E-05
	3.5E-05
	5.0E-05
	4.6E-05
	4.9E-05
	5.5E-05
	5.4E-05
	4.7E-05
	2.6E-05
	5.1E-05
	6.5E-05
	8.8E-05
	6.7E-05
	5.1E-05

	7.2    (4.5)
	3.2E-05
	2.4E-05
	3.4E-05
	2.5E-05
	3.6E-05
	3.3E-05
	3.5E-05
	4.0E-05
	3.9E-05
	3.4E-05
	1.9E-05
	3.7E-05
	4.6E-05
	6.3E-05
	4.8E-05
	3.7E-05

	12     (7.5)
	1.7E-05
	1.2E-05
	1.8E-05
	1.3E-05
	1.9E-05
	1.7E-05
	1.8E-05
	2.0E-05
	2.0E-05
	1.7E-05
	9.5E-06
	1.9E-05
	2.4E-05
	3.3E-05
	2.5E-05
	1.9E-05

	24      (15)
	7.1E-06
	5.3E-06
	7.5E-06
	5.3E-06
	7.9E-06
	7.2E-06
	7.7E-06
	8.7E-06
	8.5E-06
	7.4E-06
	4.0E-06
	8.0E-06
	1.0E-05
	1.4E-05
	1.1E-05
	8.0E-06

	40      (25)
	3.8E-06
	2.8E-06
	4.0E-06
	2.8E-06
	4.2E-06
	3.9E-06
	4.1E-06
	4.6E-06
	4.5E-06
	4.0E-06
	2.1E-06
	4.3E-06
	5.5E-06
	7.4E-06
	5.7E-06
	4.3E-06

	56      (35)
	2.5E-06
	1.9E-06
	2.7E-06
	1.9E-06
	2.8E-06
	2.6E-06
	2.8E-06
	3.1E-06
	3.0E-06
	2.7E-06
	1.4E-06
	2.9E-06
	3.7E-06
	5.0E-06
	3.8E-06
	2.9E-06

	72      (45)
	1.9E-06
	1.4E-06
	2.0E-06
	1.4E-06
	2.1E-06
	1.9E-06
	2.0E-06
	2.3E-06
	2.3E-06
	2.0E-06
	1.1E-06
	2.1E-06
	2.7E-06
	3.7E-06
	2.8E-06
	2.1E-06


Table A22.  95th Percentile E/Q Values (s m-3) for Acute 60-m Stack Releases from 300 Area Based on 1986 through 2002 Meteorological Information, Hanford Site, Washington
	Distance
	Sector (Wind from 300 Area toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	6.1E-42
	4.7E-18
	4.4E-18
	3.8E-18
	3.6E-18
	1.7E-18
	1.2E-41
	1.1E-41
	1.3E-41
	3.8E-18
	3.6E-18
	1.9E-11
	1.1E-18
	1.1E-41
	9.7E-42
	5.3E-42

	0.2  (0.12)
	1.4E-14
	3.0E-08
	2.8E-08
	2.4E-08
	2.2E-08
	1.0E-08
	2.9E-14
	2.6E-14
	3.0E-14
	2.3E-08
	2.2E-08
	3.6E-07
	6.6E-09
	2.6E-14
	2.3E-14
	1.2E-14

	0.3  (0.19)
	1.7E-09
	1.9E-06
	1.8E-06
	1.5E-06
	1.4E-06
	6.6E-07
	3.4E-09
	2.9E-09
	3.4E-09
	1.5E-06
	1.4E-06
	2.2E-06
	4.2E-07
	3.0E-09
	2.6E-09
	1.4E-09

	0.4  (0.25)
	1.1E-07
	4.4E-06
	6.4E-06
	5.6E-06
	5.2E-06
	3.2E-06
	2.3E-07
	2.0E-07
	2.3E-07
	3.9E-06
	3.8E-06
	3.7E-06
	1.5E-06
	2.0E-07
	1.8E-07
	9.6E-08

	0.5  (0.31)
	1.5E-06
	5.9E-06
	8.6E-06
	8.9E-06
	8.4E-06
	4.3E-06
	1.8E-06
	1.8E-06
	1.8E-06
	4.7E-06
	4.1E-06
	3.7E-06
	2.2E-06
	1.8E-06
	1.9E-06
	1.3E-06

	0.6  (0.37)
	2.5E-06
	6.3E-06
	7.6E-06
	8.2E-06
	7.2E-06
	5.7E-06
	5.6E-06
	5.6E-06
	5.6E-06
	5.6E-06
	4.9E-06
	4.9E-06
	5.1E-06
	5.2E-06
	5.0E-06
	1.9E-06

	0.7  (0.43)
	3.6E-06
	7.5E-06
	1.1E-05
	1.1E-05
	1.1E-05
	9.7E-06
	8.1E-06
	8.6E-06
	7.5E-06
	6.1E-06
	4.8E-06
	4.7E-06
	7.4E-06
	8.5E-06
	5.1E-06
	3.5E-06

	0.8  (0.50)
	5.2E-06
	7.2E-06
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.0E-05
	1.3E-05
	7.2E-06
	5.3E-06
	5.2E-06
	5.2E-06
	7.0E-06
	1.4E-05
	5.3E-06
	5.2E-06

	0.9  (0.56)
	6.3E-06
	6.8E-06
	1.4E-05
	1.6E-05
	1.6E-05
	1.4E-05
	9.0E-06
	1.2E-05
	6.8E-06
	6.6E-06
	6.0E-06
	6.0E-06
	6.8E-06
	1.4E-05
	6.6E-06
	6.4E-06

	1     (0.62)
	7.5E-06
	7.7E-06
	1.5E-05
	1.7E-05
	1.7E-05
	1.5E-05
	8.7E-06
	1.1E-05
	7.7E-06
	7.4E-06
	6.9E-06
	7.2E-06
	7.7E-06
	1.4E-05
	7.6E-06
	7.6E-06

	2.4    (1.5)
	2.0E-05
	2.1E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.1E-05
	2.2E-05
	2.2E-05
	1.6E-05
	7.9E-06
	1.8E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.1E-05

	4       (2.5)
	1.4E-05
	1.4E-05
	1.5E-05
	1.6E-05
	1.6E-05
	1.5E-05
	1.4E-05
	1.6E-05
	1.5E-05
	1.3E-05
	8.5E-06
	1.3E-05
	1.6E-05
	1.6E-05
	1.5E-05
	1.4E-05

	5.6    (3.5)
	1.3E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.1E-05
	6.1E-06
	1.2E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05

	7.2    (4.5)
	8.0E-06
	8.6E-06
	1.0E-05
	1.1E-05
	1.1E-05
	9.8E-06
	9.0E-06
	1.0E-05
	1.0E-05
	7.2E-06
	5.0E-06
	7.5E-06
	1.0E-05
	1.1E-05
	9.3E-06
	8.2E-06

	12     (7.5)
	6.3E-06
	6.3E-06
	6.4E-06
	6.4E-06
	6.4E-06
	6.4E-06
	6.3E-06
	6.4E-06
	6.4E-06
	6.2E-06
	4.0E-06
	6.2E-06
	6.4E-06
	6.4E-06
	6.3E-06
	6.3E-06

	24      (15)
	2.6E-06
	2.8E-06
	4.9E-06
	5.0E-06
	4.7E-06
	3.9E-06
	2.9E-06
	4.0E-06
	3.7E-06
	2.5E-06
	2.0E-06
	2.5E-06
	4.3E-06
	5.5E-06
	3.6E-06
	2.7E-06

	40      (25)
	1.5E-06
	1.6E-06
	2.9E-06
	3.0E-06
	2.8E-06
	2.3E-06
	1.6E-06
	2.3E-06
	2.1E-06
	1.5E-06
	1.5E-06
	1.5E-06
	2.5E-06
	3.4E-06
	2.1E-06
	1.6E-06

	56      (35)
	1.2E-06
	1.2E-06
	2.1E-06
	2.2E-06
	2.0E-06
	1.7E-06
	1.2E-06
	1.7E-06
	1.5E-06
	1.0E-06
	8.8E-07
	1.0E-06
	1.8E-06
	2.4E-06
	1.5E-06
	1.2E-06

	72      (45)
	9.2E-07
	9.4E-07
	1.6E-06
	1.7E-06
	1.6E-06
	1.3E-06
	9.9E-07
	1.4E-06
	1.2E-06
	7.5E-07
	6.6E-07
	7.5E-07
	1.5E-06
	1.9E-06
	1.2E-06
	9.3E-07


Table A23.  95th Percentile E/Q Values (s m-3) for Acute Ground-Level Releases from 400 Area Based on 1983 through 2002 Meteorological Information, Hanford Site, Washington
	Distance
	Sector (Wind from 400 Area toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	3.0E-02
	2.8E-02
	2.9E-02
	3.2E-02
	3.2E-02
	3.1E-02
	2.7E-02
	2.3E-02
	2.6E-02
	2.5E-02
	2.8E-02
	3.2E-02
	3.3E-02
	3.0E-02
	2.5E-02
	2.7E-02

	0.2  (0.12)
	9.0E-03
	8.6E-03
	8.9E-03
	9.6E-03
	9.7E-03
	9.4E-03
	8.2E-03
	6.9E-03
	7.7E-03
	7.4E-03
	8.3E-03
	9.7E-03
	1.0E-02
	9.1E-03
	7.5E-03
	8.1E-03

	0.3  (0.19)
	4.5E-03
	4.3E-03
	4.5E-03
	4.8E-03
	4.9E-03
	4.7E-03
	4.1E-03
	3.5E-03
	3.9E-03
	3.7E-03
	4.2E-03
	4.9E-03
	5.1E-03
	4.6E-03
	3.8E-03
	4.1E-03

	0.4  (0.25)
	2.8E-03
	2.6E-03
	2.7E-03
	3.0E-03
	3.0E-03
	2.9E-03
	2.5E-03
	2.1E-03
	2.4E-03
	2.3E-03
	2.6E-03
	3.0E-03
	3.1E-03
	2.8E-03
	2.3E-03
	2.5E-03

	0.5  (0.31)
	1.9E-03
	1.8E-03
	1.9E-03
	2.0E-03
	2.1E-03
	2.0E-03
	1.8E-03
	1.5E-03
	1.6E-03
	1.6E-03
	1.8E-03
	2.1E-03
	2.1E-03
	1.9E-03
	1.6E-03
	1.7E-03

	0.6  (0.37)
	1.4E-03
	1.3E-03
	1.4E-03
	1.5E-03
	1.5E-03
	1.5E-03
	1.3E-03
	1.1E-03
	1.2E-03
	1.2E-03
	1.3E-03
	1.5E-03
	1.6E-03
	1.4E-03
	1.2E-03
	1.3E-03

	0.7  (0.43)
	1.1E-03
	1.0E-03
	1.1E-03
	1.2E-03
	1.2E-03
	1.1E-03
	1.0E-03
	8.4E-04
	9.4E-04
	9.0E-04
	1.0E-03
	1.2E-03
	1.2E-03
	1.1E-03
	9.1E-04
	9.8E-04

	0.8  (0.50)
	8.8E-04
	8.3E-04
	8.6E-04
	9.3E-04
	9.4E-04
	9.1E-04
	8.0E-04
	6.7E-04
	7.5E-04
	7.2E-04
	8.1E-04
	9.4E-04
	9.8E-04
	8.8E-04
	7.3E-04
	7.9E-04

	0.9  (0.56)
	7.2E-04
	6.8E-04
	7.1E-04
	7.7E-04
	7.7E-04
	7.5E-04
	6.6E-04
	5.5E-04
	6.2E-04
	5.9E-04
	6.6E-04
	7.7E-04
	8.0E-04
	7.3E-04
	6.0E-04
	6.5E-04

	1     (0.62)
	6.1E-04
	5.7E-04
	5.9E-04
	6.4E-04
	6.5E-04
	6.3E-04
	5.5E-04
	4.6E-04
	5.2E-04
	4.9E-04
	5.6E-04
	6.5E-04
	6.7E-04
	6.1E-04
	5.0E-04
	5.4E-04

	2.4    (1.5)
	1.6E-04
	1.5E-04
	1.5E-04
	1.7E-04
	1.7E-04
	1.6E-04
	1.4E-04
	1.2E-04
	1.3E-04
	1.3E-04
	1.4E-04
	1.7E-04
	1.7E-04
	1.6E-04
	1.3E-04
	1.4E-04

	4       (2.5)
	7.7E-05
	7.3E-05
	7.5E-05
	8.1E-05
	8.2E-05
	7.9E-05
	7.0E-05
	5.9E-05
	6.6E-05
	6.3E-05
	7.1E-05
	8.2E-05
	8.5E-05
	7.7E-05
	6.4E-05
	6.9E-05

	5.6    (3.5)
	4.9E-05
	4.6E-05
	4.8E-05
	5.2E-05
	5.2E-05
	5.0E-05
	4.5E-05
	3.7E-05
	4.2E-05
	4.0E-05
	4.5E-05
	5.2E-05
	5.4E-05
	4.9E-05
	4.1E-05
	4.4E-05

	7.2    (4.5)
	3.5E-05
	3.3E-05
	3.5E-05
	3.7E-05
	3.8E-05
	3.6E-05
	3.2E-05
	2.7E-05
	3.0E-05
	2.9E-05
	3.2E-05
	3.8E-05
	3.9E-05
	3.5E-05
	2.9E-05
	3.2E-05

	12     (7.5)
	1.8E-05
	1.7E-05
	1.8E-05
	1.9E-05
	1.9E-05
	1.9E-05
	1.6E-05
	1.4E-05
	1.5E-05
	1.5E-05
	1.7E-05
	1.9E-05
	2.0E-05
	1.8E-05
	1.5E-05
	1.6E-05

	24      (15)
	7.7E-06
	7.3E-06
	7.6E-06
	8.1E-06
	8.2E-06
	8.0E-06
	7.0E-06
	5.9E-06
	6.6E-06
	6.3E-06
	7.1E-06
	8.2E-06
	8.5E-06
	7.7E-06
	6.4E-06
	6.9E-06

	40      (25)
	4.1E-06
	3.9E-06
	4.1E-06
	4.4E-06
	4.4E-06
	4.3E-06
	3.8E-06
	3.2E-06
	3.5E-06
	3.4E-06
	3.8E-06
	4.4E-06
	4.6E-06
	4.1E-06
	3.4E-06
	3.7E-06

	56      (35)
	2.8E-06
	2.6E-06
	2.7E-06
	2.9E-06
	3.0E-06
	2.9E-06
	2.5E-06
	2.1E-06
	2.4E-06
	2.3E-06
	2.5E-06
	3.0E-06
	3.1E-06
	2.8E-06
	2.3E-06
	2.5E-06

	72      (45)
	2.0E-06
	1.9E-06
	2.0E-06
	2.2E-06
	2.2E-06
	2.1E-06
	1.9E-06
	1.6E-06
	1.8E-06
	1.7E-06
	1.9E-06
	2.2E-06
	2.3E-06
	2.1E-06
	1.7E-06
	1.8E-06


Table A24.  95th Percentile E/Q Values (s m-3) for Acute 60-m Stack Releases from 400 Area Based on 1986 through 2002 Meteorological Information, Hanford Site, Washington
	Distance
	Sector (Wind from 400 Area toward Direction Indicated)

	km  (mi)
	   S   
	  SSW  
	  SW  
	  WSW  
	   W   
	  WNW  
	  NW  
	  NNW  
	   N   
	  NNE  
	  NE  
	  ENE  
	   E   
	  ESE  
	  SE  
	  SSE  

	0.1  (0.06)
	5.0E-11
	1.3E-08
	1.4E-08
	9.3E-11
	8.1E-09
	9.4E-11
	6.5E-11
	7.5E-18
	9.4E-11
	1.1E-08
	4.3E-11
	4.5E-09
	4.6E-11
	4.3E-18
	9.7E-19
	1.8E-18

	0.2  (0.12)
	9.5E-07
	3.3E-06
	4.5E-06
	1.8E-06
	5.5E-06
	1.8E-06
	1.2E-06
	4.7E-08
	1.8E-06
	2.7E-06
	8.2E-07
	1.8E-06
	8.6E-07
	2.7E-08
	6.1E-09
	1.1E-08

	0.3  (0.19)
	6.0E-06
	8.2E-06
	1.0E-05
	1.1E-05
	1.1E-05
	1.1E-05
	7.7E-06
	3.9E-06
	7.0E-06
	6.3E-06
	4.1E-06
	4.6E-06
	4.1E-06
	1.7E-06
	3.9E-07
	7.1E-07

	0.4  (0.25)
	7.6E-06
	8.3E-06
	1.2E-05
	1.4E-05
	1.4E-05
	1.4E-05
	8.4E-06
	6.9E-06
	7.6E-06
	6.5E-06
	4.7E-06
	5.2E-06
	4.9E-06
	3.8E-06
	1.4E-06
	3.0E-06

	0.5  (0.31)
	8.6E-06
	9.2E-06
	1.1E-05
	1.2E-05
	1.3E-05
	1.2E-05
	9.4E-06
	8.6E-06
	8.6E-06
	5.9E-06
	4.3E-06
	5.3E-06
	5.3E-06
	3.7E-06
	2.0E-06
	3.8E-06

	0.6  (0.37)
	7.5E-06
	8.8E-06
	1.2E-05
	1.3E-05
	1.3E-05
	1.3E-05
	9.2E-06
	7.5E-06
	7.5E-06
	6.0E-06
	5.2E-06
	5.7E-06
	5.7E-06
	5.6E-06
	3.2E-06
	5.7E-06

	0.7  (0.43)
	1.0E-05
	1.1E-05
	1.1E-05
	1.2E-05
	1.2E-05
	1.2E-05
	1.1E-05
	1.0E-05
	8.8E-06
	6.4E-06
	4.9E-06
	7.7E-06
	8.0E-06
	5.8E-06
	3.6E-06
	7.4E-06

	0.8  (0.50)
	1.2E-05
	1.3E-05
	1.4E-05
	1.5E-05
	1.5E-05
	1.5E-05
	1.4E-05
	1.1E-05
	8.6E-06
	5.3E-06
	5.2E-06
	7.5E-06
	8.1E-06
	5.3E-06
	5.1E-06
	7.0E-06

	0.9  (0.56)
	1.1E-05
	1.2E-05
	1.5E-05
	1.7E-05
	1.8E-05
	1.7E-05
	1.4E-05
	9.9E-06
	7.3E-06
	6.6E-06
	6.3E-06
	6.8E-06
	7.0E-06
	6.6E-06
	6.2E-06
	6.8E-06

	1     (0.62)
	1.0E-05
	1.1E-05
	2.1E-05
	2.1E-05
	2.2E-05
	2.2E-05
	2.0E-05
	9.3E-06
	7.6E-06
	6.9E-06
	6.7E-06
	7.5E-06
	7.6E-06
	7.3E-06
	7.1E-06
	7.6E-06

	2.4    (1.5)
	2.1E-05
	2.1E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.2E-05
	2.1E-05
	1.7E-05
	7.7E-06
	1.2E-05
	2.1E-05
	2.2E-05
	2.1E-05
	7.9E-06
	1.8E-05

	4       (2.5)
	1.4E-05
	1.4E-05
	1.5E-05
	1.6E-05
	1.7E-05
	1.6E-05
	1.6E-05
	1.4E-05
	1.3E-05
	6.9E-06
	1.3E-05
	1.5E-05
	1.5E-05
	1.4E-05
	7.1E-06
	1.3E-05

	5.6    (3.5)
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.4E-05
	1.2E-05
	5.2E-06
	8.5E-06
	1.4E-05
	1.4E-05
	1.4E-05
	5.3E-06
	1.2E-05

	7.2    (4.5)
	9.0E-06
	8.7E-06
	9.4E-06
	1.1E-05
	1.1E-05
	1.1E-05
	1.0E-05
	8.9E-06
	7.6E-06
	4.6E-06
	6.2E-06
	9.4E-06
	9.9E-06
	7.8E-06
	4.6E-06
	7.3E-06

	12     (7.5)
	6.3E-06
	6.3E-06
	6.3E-06
	6.4E-06
	6.4E-06
	6.4E-06
	6.4E-06
	6.3E-06
	6.3E-06
	3.2E-06
	6.1E-06
	6.3E-06
	6.4E-06
	6.3E-06
	3.2E-06
	6.2E-06

	24      (15)
	2.7E-06
	2.6E-06
	2.7E-06
	4.2E-06
	4.5E-06
	4.5E-06
	2.9E-06
	2.7E-06
	2.5E-06
	1.9E-06
	2.3E-06
	3.2E-06
	3.7E-06
	2.5E-06
	1.9E-06
	2.4E-06

	40      (25)
	1.6E-06
	1.6E-06
	1.6E-06
	2.5E-06
	2.7E-06
	2.6E-06
	1.6E-06
	1.6E-06
	1.5E-06
	1.5E-06
	1.5E-06
	1.7E-06
	2.1E-06
	1.5E-06
	1.4E-06
	1.5E-06

	56      (35)
	1.2E-06
	1.1E-06
	1.1E-06
	1.8E-06
	1.9E-06
	1.9E-06
	1.2E-06
	1.2E-06
	1.1E-06
	1.0E-06
	1.1E-06
	1.3E-06
	1.5E-06
	1.1E-06
	9.1E-07
	1.1E-06

	72      (45)
	9.3E-07
	8.9E-07
	9.1E-07
	1.4E-06
	1.5E-06
	1.5E-06
	9.8E-07
	9.3E-07
	8.8E-07
	7.6E-07
	8.5E-07
	1.1E-06
	1.2E-06
	7.9E-07
	6.8E-07
	8.3E-07


Appendix B

Hanford Site Species Lists

This appendix contains five tables that list species of vascular plants, mammals, birds, reptiles and amphibians, and fish that have been sighted on the Hanford Site.  The lists are for those species likely to be encountered on the site and are not intended to represent a complete listing of all species.  When appropriate, more comprehensive listings have been identified.
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Table B-1.  Common Vascular Plants on the Hanford Site, Washington (Taxonomy follows Hitchcock and Cronquist 1973).  See Sackschewsky and Downs (2001) for a complete listing of Hanford Site vascular plants

	A.  Shrub-Steppe Species
	Scientific Name

	
	

	Shrub
	

	big sagebrush
	Artemisia tridentata

	bitterbrush
	Purshia tridentata

	gray rabbitbrush
	Ericameria nauseousa

	green rabbitbrush
	Chrysothamnus viscidiflorus

	snow buckwheat
	Eriogonum niveum

	spiny hopsage
	Grayia (Atriplex) spinosa

	threetip sagebrush
	Artemisia tripartita

	

	Perennial Grasses
	

	bluebunch wheatgrass
	Pseudoroegnaria spicata

	bottlebrush squirreltail
	Elymus elymoides

	crested wheatgrass
	Agropyron desertorum (cristatum)(a)

	Indian ricegrass
	Achnatherum hymenoides

	needle-and-thread grass
	Stipa comata

	prairie junegrass
	Koeleria cristata

	sand dropseed
	Sporobolus cryptandrus

	Sandberg’s bluegrass
	Poa sandbergii (secunda)

	thickspike wheatgrass
	Elymus macrourus

	

	Biennial/Perennial Forbs
	

	bastard toad flax
	Comandra umbellata

	buckwheat milkvetch
	Astragalus caricinus

	carey’s balsamroot
	Balsamorhiza careyana

	Cusick’s sunflower
	Helianthus cusickii

	cutleaf ladysfoot mustard
	Thelypodium laciniatum

	Douglas’ clusterlily
	Brodiaea douglasii

	dune scurfpea
	Psoralea lanceolata

	Franklin’s sandwort
	Arenaria franklinii

	Gray’s desertparsley
	Lomatium grayi

	hoary aster
	Machaeranthera canescens

	hoary falseyarrow
	Chaenactis douglasii

	longleaf phlox
	Phlox longifolia

	Munro’s globemallow
	Sphaeralcea munroana

	pale eveningprimrose
	Oenothera pallida

	rough wallflower
	Erysimum asperum

	sand beardtongue
	Penstemon acuminatus

	

	

	A.  Shrub-Steppe Species (cont’d.)
	Scientific Name

	slender hawksbeard
	Crepis atrabarba

	stalked-pod milkvetch
	Astragalus sclerocarpus

	threadleaf fleabane
	Erigeron filifolius

	turpentine spring parsley
	Cymopteris terebinthinus

	winged dock
	Rumex venosus

	yarrow
	Achillea millefolium

	yellow bell
	Fritillaria pudica



	yellow salsify
	Tragopogon dubius(a)

	 

	Annual Forbs
	

	annual Jacob’s ladder
	Polemonium micranthum

	blue mustard
	Chorispora tenella(a)

	bur ragweed
	Ambrosia acanthicarpa

	clasping pepperweed
	Lepidium perfoliatum

	Indian wheat
	Plantago patagonica

	jagged chickweed
	Holosteum umbellatum(a)

	Jim Hill’s tumblemustard
	Sisymbrium altissimum(a)

	matted cryptantha
	Cryptantha circumscissa

	pink microsteris
	Microsteris gracilis

	prickly lettuce
	Lactuca serriola(a)

	Russian thistle (tumbleweed)
	Salsola kali(a)

	spring whitlowgrass
	Draba verna(a)

	storksbill
	Erodium cicutarium(a)

	tall willowherb
	Epilobium paniculatum

	tarweed fiddleneck
	Amsinckia lycopsoides

	threadleaf scorpion weed
	Phacelia linearis

	western tansymustard
	Descurainia pinnata

	white cupseed
	Plectritis macrocera

	whitestem stickleaf
	Mentzelia albicaulis

	winged cryptantha
	Cryptantha pterocarya

	
	

	Annual Grasses

	cheatgrass
	Bromus tectorum(a)

	slender sixweeks
	Festuca octoflora

	small sixweeks
	Festuca microstachys

	

	B.  Riparian Species 
	Scientific Name

	
	

	Trees and Shrubs
	

	black cottonwood
	Populus trichocarpa

	black locust
	Robinia pseudo-acacia

	coyote willow
	Salix exigua

	peach, apricot, cherry
	Prunus spp.

	peachleaf willow
	Salix amygdaloides(a)

	Trees and Shrubs (cont’d)
	

	willow
	Salix spp.

	white mulberry
	Morus alba(a)

	Perennial Grasses and Forbs

	bentgrass
	Agrostis spp. (b)

	blanket flower
	Gaillardia aristata

	bulrushes
	Scirpus spp.(b)

	cattail
	Typha latifolia(b)

	Columbia River gumweed
	Grindelia columbiana

	dogbane
	Apocynum cannabinum

	hairy golden aster
	Heterotheca villosa

	heartweed
	Polygonum persicaria

	horsetails
	Equisetum spp.

	horseweed tickseed
	Coreopsis atkinsoniana

	lovegrass
	Eragrostis spp. (b)

	lupine
	Lupinus spp.

	meadow foxtail
	Alopecurus aequalis (b)

	Pacific sage
	Artemisia campestris

	prairie sagebrush
	Artemisia ludoviciana

	reed canary grass
	Phalaris arundinacea(a,b)

	rushes
	Juncus spp.

	Russian knapweed
	Centaurea repens(a)

	sedge
	Carex spp.(b)

	water speedwell
	Veronica anagallis-aquatica

	western goldenrod
	Solidago occidentalis

	wild onion
	Allium spp.

	wiregrass spikerush
	Eleocharis spp.(b)

	
	

	C.  Aquatic Vascular Species 
	Scientific Name

	Canadian waterweed
	Elodea canadensis

	duckweed
	Lemna minor

	pondweed
	Potamogeton spp.

	spiked water milfoil
	Myriophyllum spicatum

	watercress
	Rorippa nasturtium-aquaticum

	(a)  Introduced

(b)  Perennial grasses and graminoids.


	


Table B-2.  Mammals that Have Been Observed on the Hanford Site, Washington (Becker 1993, Fitzner and Gray 1991, Soll et al. 1999)

	Common Name
	Scientific Name

	Shrews (family Soricidae)
	 

	Merriam's shrew
	Sorex merriami

	vagrant shrew
	Sorex vagrans

	Evening bats (family Vespertilionidae) 
	 

	pallid bat
	Antrozous pallidus

	big brown bat
	Eptesicus fuscus

	silver-haired bat
	Lasionycteris noctivagans

	hoary bat
	Lasiurus cinereus

	California myotis
	Myotis californicus

	small-footed myotis
	Myotis leibii

	little brown myotis
	Myotis lucifugus

	long-legged myotis
	Myotis volans

	Yuma myotis
	Myotis yumanensis

	western pipistrelle
	Pipistrellus hesperus

	Hares, rabbits (family Leporidae)
	 

	black-tailed jackrabbit
	Lepus californicus

	white-tailed jackrabbit
	Lepus townsendii

	Nuttall's (or mountain) cottontail
	Sylvilagus nuttallii

	Chipmunks, marmots, Squirrels (family Sciuridae)
	 

	yellow-bellied marmot
	Marmota flaviventris

	Townsend's ground squirrel
	Spermophilus townsendii

	Washington ground squirrel
	Spermophilus washingtoni

	least chipmunk
	Tamias minimus

	Pocket gophers (family Geomyidae)
	 

	northern pocket gopher
	Thomomys talpoides

	Heteromyid rodents, pocket mice (family Heteromyidae)
	 

	Great Basin pocket mouse
	Perognathus parvus

	Beavers (family Castoridae)
	 

	beaver
	Castor canadensis

	Campagnols, mice, rats, souris, voles (family Muridae)
	 

	sagebrush vole
	Lemmiscus curtatus

	montane vole
	Microtus montanus

	
	

	Common Name
	Scientific Name

	Campagnols, mice, rats, souris, voles (family Muridae) cont'd
	 

	house mouse
	Mus musculus

	bushy-tailed woodrat
	Neotoma cinerea

	muskrat
	Ondatra zibethicus

	northern grasshopper mouse
	Onychomys leucogaster

	deer mouse
	Peromyscus maniculatus

	Norway rat
	Rattus norvegicus

	western harvest mouse
	Reithrodontomys megalotis

	New World porcupines (family Erethizontidae)
	 

	porcupine
	Erethizon dorsatum

	Coyotes, dogs, foxes, jackals, wolves (family Canidae)
	 

	coyote
	Canis latrans

	Raccoons (family Procyonidae)
	 

	raccoon
	Procyon lotor

	Martins, weasels, wolverines, otters, badgers (family Mustelidae)
	 

	river otter
	Lontra canadensis

	short-tail weasel
	Mustela erminea

	long-tailed weasel
	Mustela frenata

	mink
	Mustela vison

	badger
	Taxidea taxus

	Skunks (family Mephitidae)
	 

	striped skunk
	Mephitis mephitis

	Cats (family Felidae)
	 

	bobcat
	Lynx rufus

	mountain lion
	Puma concolor concolor

	Caribou, cervids, deer, moose, Wapiti (family Cervidae)
	 

	Rocky Mountain elk
	Cervus elaphus

	mule deer
	Odocoileus hemionus

	white-tailed deer
	Odocoileus virginianus


Table B-3.  Common Bird Species Known to Occur on the Hanford Site, Washington (Fitzner and Gray 1991, Landeen et al. 1992, Duberstein 1997).  Season Code: Yr = all year, W = winter, B = Breeding, M = Migration
	Common Name
	Scientific Name
	Season of highest abundance

	Gaviiformes - Loons or divers
	
	

	common loon
	Gavia immer
	Yr

	Podicipediformes - Grebes
	
	

	eared grebe
	Podiceps nigricollis
	W

	horned grebe
	Podiceps auritus
	W

	pied-billed grebe
	Podilymbus podiceps
	Yr

	western grebe
	Aechmophorus occidentalis
	W

	Pelecaniformes - Pelicans and allies
	
	

	American white pelican
	Pelecanus erythrorhynchos
	Yr

	double-crested cormorant
	Phalacrocorax auritus
	Yr

	Anseriformes - Waterfowl
	
	

	American green-winged teal
	Anas crecca
	Yr

	American wigeon
	Anas americana
	W

	Barrow's goldeneye
	Bucephala islandica
	W

	blue-winged teal
	Anas discors
	B

	bufflehead
	Bucephala albeola
	W

	cinnamon teal
	Anas cyanoptera
	B

	Canada goose
	Branta canadensis
	Yr

	common goldeneye
	Bucephala clangula
	W

	common merganser
	Mergus merganser
	Yr

	gadwall
	Anas strepera
	Yr

	hooded merganser
	Lophodytes cucullatus
	W

	mallard
	Anas platyrhynchos
	Yr

	northern pintail
	Anas acuta
	Yr

	northern shoveler
	Anas clypeata
	Yr

	redhead
	Aythya americana
	W

	ruddy duck
	Oxyura jamaicensis
	Yr

	Gruiformes - Cranes, rails, and allies
	
	

	American coot
	Fulica americana
	Yr

	sora
	Porzana carolina
	B

	Virginia rail
	Rallus limicola
	B

	Charadriiformes - Shorebirds and allies
	
	

	California gull
	Larus californicus
	Yr

	Forster's tern
	Sterna forsteri
	B


	Common Name
	Scientific Name
	Season of highest abundance

	Charadriiformes - Shorebirds and allies (cont’d)
	
	

	American avocet
	 Recurvirostra americana
	B

	black-crowned night-heron
	 Nycticorax nycticorax
	B

	Caspian tern
	 Sterna caspia
	B

	common snipe
	 Gallinago gallinago
	B

	dunlin
	 Calidris alpinis
	M

	glaucous-winged gull
	 Leucosticte tephrocotis
	Yr

	great blue heron
	 Ardea herodias
	Yr

	great egret
	 Casmerodius albus
	B

	greater yellowlegs
	 Tringa melanoleuca
	M

	herring gull
	 Larus argentatus
	W

	killdeer
	 Charadrius vociferus
	B

	lesser yellowlegs
	 Tringa flavipes
	M

	long-billed curlew
	 Numenius americanus
	B

	long-billed dowitcher
	 Limnodromus scolopaceus
	M

	red-necked phalarope
	 Larus glaucescens
	M

	ring-billed gull
	 Larus delawarensis
	Yr

	sandhill crane
	 Grus canadensis
	M

	spotted sandpiper
	 Actitis macularia
	B

	solitary sandpiper
	 Tringa solitaria
	M

	western sandpiper
	 Calidris mauri
	M

	Galliformes - Chicken-like birds
	
	

	California quail
	 Callipepla californica
	Yr

	chukar
	 Alectoris chukar
	Yr

	grey partridge
	 Perdix perdix
	Yr

	ring-necked pheasant
	 Phasianus colchicus
	Yr

	Falconiformes - Diurnal birds of prey
	
	

	American kestrel
	 Falco sparverius
	Yr

	bald eagle
	 Haliaeetus leucocephalus
	W

	Cooper's hawk
	 Accipiter cooperii
	W

	ferruginous hawk
	 Buteo regalis
	B

	golden eagle
	 Aquila chrysaetos
	Yr

	merlin
	 Falco columbarius
	M

	northern harrier
	 Circus cyaneus
	Yr

	northern rough-legged hawk
	 Buteo lagopus
	W

	osprey
	 Pandion haliaetus
	B

	prairie falcon
	 Falco mexicanus
	Yr

	red-tailed hawk
	 Buteo jamaicensis
	Yr

	sharp-shinned hawk
	 Accipiter striatus
	W

	Swainson's hawk
	 Buteo swainsoni
	B

	Strigiformes - Owls
	
	

	burrowing owl
	Athene cunicularia
	B

	common barn-owl
	Tyto alba
	Yr

	great horned owl
	Bubo virginianus
	Yr

	long-eared owl
	Asio otus
	Yr

	short-eared owl
	Asio flammeus
	Yr

	Coraciiformes - Rollers and allies
	
	

	belted kingfisher
	Ceryle alcyon
	Yr

	Columbiformes - Pigeons
	
	

	mourning dove
	Zenaida macroura
	Yr

	rock dove
	Columba livia
	Yr

	Caprimulgiformes - Nightjars and allies
	
	

	common nighthawk
	Chordeiles minor
	B

	common poorwill
	Phalaenoptilus nuttallii
	B

	Apodiformes - Hummingbirds, swifts
	
	

	rufous hummingbird
	Selasphorus rufus
	M

	Piciformes - Woodpeckers and allies
	
	

	Northern flicker
	Colaptes auratus
	Yr

	Passeriformes - Perching birds
	
	

	American crow
	Corvus brachyrhynchos
	Yr

	American goldfinch
	Carduelis tristis
	Yr

	American robin
	Turdus migratorius
	Yr

	bank swallow
	Riparia riparia
	B

	barn swallow
	Hirundo rustica
	B

	Bewick's wren
	Thryomanes bewickii
	B

	black-billed magpie
	Pica pica
	Yr

	black-headed grosbeak
	Pheucticus melanocephalus
	B

	Blue-headed vireo
	Vireo solitarius
	M

	Brewer's blackbird
	Euphagus cyanocephalus
	B

	Brewer's sparrow
	Spizella breweri
	B

	brown-headed cowbird
	Molothrus ater
	B

	Bullock's oriole
	Icterus galbula
	B

	canyon wren
	Catherpes mexicanus
	B

	cedar waxwing
	Bombycilla cedrorum
	M

	chipping sparrow
	Spizella passerina
	M

	cliff swallow
	Hirundo pyrrhonota
	B

	Passeriformes - Perching birds (cont’d)
	
	

	common raven
	Corvus corax
	Yr

	dark-eyed junco
	Junco hyemalis
	Yr

	eastern kingbird
	Tyrannus tyrannus
	B

	European starling
	Sturnus vulgaris
	Yr

	golden-crowned kinglet
	Regulus satrapa
	M

	golden-crowned sparrow
	Zonotrichia atricapilla
	M

	grasshopper sparrow
	Ammodramus savannarum
	B

	gray-crowned rosy finch
	Phalaropus lobatus
	M

	Hammond's flycatcher
	Empidonax hammondii
	M

	horned lark
	Eremophila alpestris
	Yr

	house finch
	Carpodacus mexicanus
	Yr

	house sparrow
	Passer domesticus
	Yr

	house wren
	Troglodytes aedon
	B

	lark sparrow
	Chondestes grammacus
	B

	lazuli bunting
	Passerina amoena
	B

	Lincoln's sparrow
	Melospiza lincolnii
	M

	loggerhead shrike
	Lanius ludovicianus
	Yr

	MacGillivray's warbler
	Oporornis tolmiei
	B

	marsh wren
	Cistothorus palustris
	B

	Nashville warbler
	Vermivora ruficapilla
	M

	northern rough-winged swallow
	Stelgidopteryx serripennis
	B

	orange-crowned warbler
	Vermivora celata
	M

	Pacific-slope flycatcher
	Empidonax difficilis
	M

	red-breasted nuthatch
	Sitta canadensis
	W

	red-winged blackbird
	Agelaius phoeniceus
	B

	rock wren
	Salpinctes obsoletus
	B

	ruby-crowned kinglet
	Regulus calendula
	M

	rufous-sided towhee
	Pipilo erythrophthalmus
	B

	sage sparrow
	Amphispiza belli
	B

	sage thrasher
	Oreoscoptes montanus
	B

	savannah sparrow
	Passerculus sandwichensis
	B

	Say's phoebe
	Sayornis saya
	B

	song sparrow
	Melospiza melodia
	Yr

	Townsend's solitaire
	Myadestes townsendi
	M

	Townsend's warbler
	Dendroica townsendi
	M

	tree swallow
	Tachycineta bicolor
	M

	varied thrush
	Ixoreus naevius
	W

	vesper sparrow
	Pooecetes gramineus
	B

	violet-green swallow
	Tachycineta thalassina
	M

	warbling vireo
	Vireo gilvus
	M

	western kingbird
	Tyrannus verticalis
	B

	western meadowlark
	Sturnella neglecta
	Yr

	Passeriformes - Perching birds (cont’d)
	
	

	white-crowned sparrow
	Zonotrichia leucophrys
	W

	western tanager
	Piranga ludoviciana
	M

	western wood-pewee
	Contopus sordidulus
	M

	Wilson's warbler
	Wilsonia pusilla
	M

	winter wren
	Troglodytes troglodytes
	W

	yellow-breasted chat
	Icteria virens
	B

	yellow-rumped warbler
	Dendroica coronata
	M

	yellow warbler
	Dendroica petechia
	M

	yellow-headed blackbird
	Xanthocephalus xanthocephalus
	B


Table B-4.  Reptiles and Amphibians Found on the Hanford Site, Washington

	Common Name
	Scientific Name

	
	

	Reptiles
	

	common garter snake
	Thamnophis sirtalis

	Great Basin gopher snake
	Pituiphis melanoleucus

	night snake
	Hypsiglena torquata

	northern sagebrush lizard
	Scleroporus graciosus 

	painted turtle
	Chrysemys picta

	short-horned lizard
	Phrynosoma douglassii

	side-blotched lizard
	Uta stansburiana

	striped whipsnake
	Masticophis taeniatus

	western rattlesnake
	Crotalus viridis

	western yellow-bellied racer
	Coluber constrictor

	Amphibians
	

	bullfrog
	Rana catesbeiana

	Great Basin spadefoot
	Scaphiopus intermontanus

	Pacific tree frog
	Hila regilla

	tiger Salamander
	Ambystoma tigrinum

	western toad
	Bufo boreas

	Woodhouse’s toad
	Bufo woodhousii


Table B-5.  Fish Species in the Hanford Reach, Washington, Region of the Columbia River

	Common Name
	Scientific Name

	Paddlefishes, spoonfishes, sturgeons (family Acipenseridae)
	 

	white sturgeon
	Acipenser transmontanus

	Anchovies, herrings (family Clupeidae)
	 

	American shad
	Alosa sapidissima

	Cyprins, minnows, suckers (family Catostomidae)
	 

	chiselmouth
	Acrocheilus alutaceus

	bridgelip sucker
	Catostomus columbianus

	largescale sucker
	Catostomus macrocheilus

	mountain sucker
	Catostomus platyrhynchus

	common carp
	Cyprinus carpio

	peamouth
	Mylocheilus caurinus

	northern pikeminnow
	Ptychocheilus oregonensis

	longnose dace
	Rhinichthys cataractae

	leopard dace
	Rhinichthys falcatus

	speckled dace
	Rhinichthys osculus

	redside shiner
	Richardsonius balteatus

	Livebearers (family Poeciliidae)
	 

	Western mosquitofish
	Gambusia affinis

	Cods (family Gadidae)
	 

	burbot
	Lota lota

	Pipefishes, sticklebacks (family Gasterosteidae)
	 

	threespine stickleback
	Gasterosteus aculeatus

	ninespine stickleback
	Pungitius pungitius

	Perch-like fishes (family Centrarchidae)
	 

	pumpkinseed
	Lepomis gibbosus

	bluegill
	Lepomis macrochirus

	smallmouth bass
	Micropterus dolomieui

	largemouth bass
	Micropterus salmoides

	yellow perch
	Perca flavenscens

	white crappie
	Pomoxis annularis

	black crappie
	Pomoxis nigromaculatus

	walleye
	Sander vitreus

	Trout perches (family Perocpsidae)
	 

	sand roller
	Percopsis transmontana

	Lampreys (family Petromyzontidae)
	 

	river lamprey
	Lampetra ayresii

	Pacific lamprey
	Lampetra tridentata

	Salmonids, salmons, trouts (family Salmonidae)
	 

	lake whitefish
	Coregonus clupeaformis

	bull trout
	Salvelinus confluentus

	cutthroat trout
	Oncorhynchus clarkii

	coho salmon
	Oncorhynchus kisutch

	rainbow trout (steelhead)
	Oncorhynchus mykiss

	sockeye salmon
	Oncorhynchus nerka

	Chinook salmon
	Oncorhynchus tshawytscha

	mountain whitefish
	Prosopium williamsoni

	Dolly Varden
	Salvelinus malma

	Chabots, sculpins (family Cottidae)
	 

	prickley sculpin
	Cottus asper

	mottled sculpin
	Cottus bairdii

	Piute sculpin
	Cottus beldingii

	reticulate sculpin
	Cottus perplexus

	torrent sculpin
	Cottus rhotheus

	Bullhead catfishes, North American freshwater catfishes (family Ictaluridae)
	 

	yellow bullhead
	Ameiurus natalis

	brown bullhead
	Ameiurus nebulosus

	black bullhead
	Ameiurus melas

	channel catfish
	Ictalurus punctatus
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Figure C-1.  Vegetation/Land Coverage Map for the 100-B/C Area, Hanford Site, Washington, during 2004
[image: image2.jpg]RRRRERRELRELLLILKL
9.9:9.9.9:9.0:9.0.9 0.
RIS

2\

oo
ool
QRIS

KRR

S50
SEEEILS
0264

5
LRLERLEKLS,

0%
XXX
LRSS
S
S
0203
0%,
It

9
%%
5%
o\
5285
‘ v
XD
S
%%

R
SRR
Lot

KK
SRREELS
KRS

KKKS
KIS
KKK

Vegetation/Land Cover Type s
0.0.0.9,

= =] Abandoned Old Agricultural Fields 2 ,,v?:‘:&,\ %% v,;‘v,;«y'o'b:b%:b:
: SIS se e a% %

F Big Sagebrush / Needle-and-Thread Grass SO X

| Big Sagebrush / Sandberg's Bluegrass - Cheatgrass

| I Cobble

E Construction-Excavation/Sparse Vegetation

i

|l Gravel/Industrial/Non-Vegetated

| 271 Gray Rabbitbrush / Sandberg's Bluegrass - Cheatgrass 00

| I Low Shrub-Forb-Cobble :

Rabbitbrush / Bunchgrass Mosaic

Reed Canarygrass

I Riparian

F [ Riparian Wheatgrass Association

| ==". River and Riverine Wetlands

Sand Dropseed - Sandberg's Bluegrass - Cheatgrass
Il Sand Dropseed Grass Association

5 KX Sandberg's Bluegrass - Cheatgrass

d Tree Association
<
I I Wormwood/Perennial Grass

32
%
0%l

X X XXX X XX
LKL
028

,
X
55

XX
LRLRRS
2RLS
e
5

&S

%
GRRRIRRKS
oratores X

"0’0000000
O
Do

02
%
%

X X >
X

2!

o

P
0.0.0.9.90:9.0.9.

SRR

028
&5
5
0%
%

] ¢
-
3%
9503
%
%

(2
[





Figure C-2.  Vegetation/Land Coverage Map for the 100-D Area, Hanford Site, Washington, during 2004
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Figure C-3.  Vegetation/Land Coverage Map for the White Bluffs Boat Launch Vicinity, Hanford Site, Washington, during 2004
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Figure C-4.  Vegetation/Land Coverage Map for the 100-F Area, Hanford Site, Washington, during 2004
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Figure C-5.  Vegetation/Land Coverage Map for the 100-H Area, Hanford Site, Washington, during 2004
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Figure C-6.  Vegetation/Land Coverage Map for the 100-K Area, Hanford Site, Washington, during 2004
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Figure C-7.  Vegetation/Land Coverage Map for the 100-N Area, Hanford Site, Washington, during 2004
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Figure C-8.  Vegetation/Land Coverage Map for the Hanford Townsite Vicinity, Hanford Site, Washington, during 2004
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Figure C-9.  Vegetation/Land Coverage Map for the 300 Area, Hanford Site, Washington, during 2004
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Figure C-10.  Vegetation/Land Coverage Map for the 200-East Area, Hanford Site, Washington, during 2004
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Figure C-11.  Vegetation/Land Coverage Map for the 200-West Area, Hanford Site, Washington, during 2004
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6.0 Statutory and Regulatory Requirements

P.L. Hendrickson

The Hanford Site is owned by the U.S. Government and is managed by the U.S. Department of Energy (DOE).  It is the policy of the DOE to carry out its operations in compliance with all applicable federal, state, and local laws and regulations, presidential executive orders, DOE directives, and treaty rights.  Environmental regulatory authority over the Hanford Site is vested both in federal agencies, primarily the U.S. Environmental Protection Agency (EPA), and in Washington State agencies, primarily the Washington State Department of Ecology (Ecology) and the Washington State Department of Health (DOH).  In addition, the Benton Clean Air Authority (BCAA) has certain regulatory authority over Hanford activities, including open burning, asbestos removal, and fugitive dust control.  Significant environmental laws, regulations, and other requirements are discussed in this chapter in the following order:  

· Major federal environmental laws

· Significant applicable federal and state regulations

· Presidential executive orders

· DOE directives

· Treaties, statutes, and policies relating to Indian Tribes of the Hanford region

· Existing environmental permits covering activities at the Hanford Site.

There are a number of sources of information available concerning statutory and regulatory requirements as they relate to the National Environmental Policy Act (NEPA) process.  Sources available over the Internet include the following: 

· Links to Hanford NEPA documents at:  http://www.hanford.gov/rl/?page=113&parent=0
· DOE’s NEPA web site at: http://www.eh.doe.gov/nepa/
· Council on Environmental Quality’s (CEQ’s) web site at: http://www.whitehouse.gov/ceq/  

· EPA’s NEPA web site at:  http://epa.gov/compliance/nepa/index.html. 

The  DOE Office of Environment, Safety, and Health has issued a variety of guidance documents to aid the preparation of DOE NEPA documents.  The guidance documents are posted at http://www.eh.doe.gov/nepa/guidance.html.
(The following introduction [boxed text] is intended to be explanatory for persons writing the chapter of a Hanford Site environmental impact statement [EIS] or environmental assessment [EA] covering regulatory requirements, but is not intended to be included in the EIS or EA.)  The material following the boxed text can be adapted, as appropriate, for use in an EIS or EA at the discretion of the authors.  Additional specificity should be added to the material to reflect the particular circumstances and facts that are the subject of the EIS or EA.  An EIS will normally contain more detail than an EA.

	Introduction

The CEQ regulations in the Code of Federal Regulations (CFR) at 40 CFR 1500-1508 implement NEPA and set forth requirements for the preparation of environmental documentation by federal agencies that satisfy NEPA.  DOE has adopted the CEQ regulations as part of its NEPA implementing procedures (10 CFR 1021.103).  The CEQ regulations identify the types of actions proposed by a federal agency that require preparation of an EIS, prescribe the content of an EIS, and identify actions and other environmental reviews that must or should be undertaken by the federal agency in preparing and circulating an EIS.  In general, an EIS must be prepared by a federal agency for any major federal action significantly affecting the quality of the human environment (40 CFR 1502.3).  The regulations also state reasons why an agency may want to prepare an EA instead of an EIS (40 CFR 1508.9).

A specific requirement in the CEQ regulations (40 CFR 1502.25) is that the draft EIS must list “all federal permits, licenses, and other entitlements which must be obtained in implementing the proposal.”   If it is uncertain whether a federal permit or license is needed, the draft EIS is to so indicate.  There is, however, no requirement in the CEQ regulations or in the DOE NEPA implementing procedures at 10 CFR Part 1021 that the EIS must list or discuss applicable environmental laws and regulations.  Nevertheless, applicable environmental laws and regulations (federal, state, and local) have been discussed in recent Hanford Site EISs and EAs in a chapter usually captioned “Statutory and Regulatory Requirements.”  The discussion below assumes this chapter is chapter 6 of the EIS or EA, but another chapter number is possible.  

Chapter 6 of Hanford Site EISs and EAs should include the list called for by 40 CFR 1502.25(b).  The list should also include significant permits that will be needed from federal, state, and local government agencies.  Chapter 6 should not normally include information on environmental impacts associated with any of the requirements.  For example, Executive Order (E.O.) 12962 requires federal agencies to evaluate the effects of their actions on aquatic systems and recreational fisheries.  Although E.O. 12962 should be mentioned in Chapter 6 in appropriate cases, the actual impacts of the alternatives on aquatic systems and recreational fisheries should be discussed in the Environmental Consequences chapter (normally Chapter 5) of the EIS or EA and any recreational fisheries aspects of the affected environment should be discussed in the Affected Environment chapter (normally Chapter 4) of the EIS or EA.  Chapter 6 can refer the reader to the portion of the EIS or EA where the environmental impacts associated with a particular environmental requirement are discussed.

A summary of prior EAs and EISs prepared for activities at the Hanford Site is in National Environmental Policy Act Source Guide for the Hanford Site (Fluor Hanford 2002).

The purpose, then, of Chapter 6 in this document is to present a “reference” that can be used as the basis for the preparation of future Hanford Site EISs and EAs.  The intent is to present a reasonably complete discussion of federal, state, and local environmental laws, regulations, and permit requirements that are applicable to activities at the Hanford Site.  The information in this chapter can then be adapted to any future Hanford Site EIS/EA by deleting irrelevant parts and by adding some specificity with respect to the proposed action and the alternatives being considered.

It should be noted that environmental standards and permit requirements usually appear in regulations and not in the laws themselves.  Thus, more emphasis is placed on regulations and less on laws in this chapter.


	Federal and State Environmental Laws

Federal law governs environmental regulation of federal facilities.  Most major federal environmental laws now include provisions for regulation of federal activities that impact the environment.  The activity to be regulated is usually an activity being carried out by an agency of the executive branch.  The federal environmental law will also typically designate a specific agency, such as EPA or the U.S. Nuclear Regulatory Commission (NRC), as the regulator.  In addition, federal laws may provide for the delegation of the environmental regula​tion of federal facilities to the states or may directly authorize the environmental regulation of federal facilities by the states through waivers of sovereign immunity.  At Hanford, all these situations apply in varying degrees.  EPA has regulatory authority over Hanford facilities and has delegated regulatory authority to, shares regulatory authority with, or is in the process of delegating regulatory authority to the State of Washington.  The State of Washington also asserts its own independent regulatory authority over Hanford facilities under federal waivers of sovereign immunity and state legislation.  The Washington State Department of Ecology has also delegated various air compliance responsibilities to the BCAA.

As a legal matter at Hanford, applicable federal and state environmental standards must be met.  As a practical matter, differences in language between federal and state laws and regulations may result in some differences in applicability and interpretation.  Guidance on specific applicability should be obtained from the Office of Chief Counsel of the DOE Richland Operations Office (DOE/RL) or the Office of River Protection (DOE-ORP).

Citation of Laws and Regulations
Laws and regulations may be cited both by their common name and by their location in the appropriate document.  Federal laws are most often cited by their common name (e.g., Clean Water Act [CWA]), by their public law (Pub. L. or PL) number, or by their location in the United States Code (USC).  Section numbers differ between laws as enacted and as codified in the USC, so it must be understood which is being cited.  Federal regulations appear in the CFR.  Washington State laws are most often cited by their location in the Revised Code of Washington (RCW).  Washington State regulations are cited by their location in the Washington Administrative Code (WAC).   Links to the RCW and WAC are available at http://www1.leg.wa.gov/CodeReviser/.  Announcements of proposed and final federal regulations appear in the Federal Register (FR).  Announcements of proposed and final Washington State regulations appear in the Washington State Register.

Specific Federal Laws Cited in the CEQ Regulations
Four federal laws are specifically cited in the CEQ regulations [40 CFR 1502.25(a) and 1504.1(b)]:

· Section 309 of the Clean Air Act (CAA) (42 USC 7609)

· Fish and Wildlife Coordination Act (16 USC 661 et seq.)

· National Historic Preservation Act (NHPA) (16 USC 470 et seq.)

· Endangered Species Act (ESA) (16 USC 1531 et seq.).


	Section 309 of the CAA directs EPA to review and comment in writing on the environmental impacts of any matter relating to EPA’s authority contained in proposed legislation, federal construction projects, other federal actions requiring EISs, and new regulations.  In addition to commenting on EISs, EPA rates every draft EIS prepared by a federal agency under its Section 309 authority.  Ratings are made for the environmental impact of the proposed action and the adequacy of the impact statement.  Rating categories for environmental impact are:  LO - lack of objections, EC - environmental concerns, EO - environmental objections, and EU - environmentally unsatisfactory.  Rating categories for adequacy are:  Category 1 - adequate, Category 2 - insufficient information, and Category 3 - inadequate.  A summary of EPA rating definitions is available at:  http://www.epa.gov/compliance/nepa/comments/ratings.html.  Responses to EPA’s comments on a draft EIS are included in the final EIS. 

The CEQ regulations (40 CFR 1502.25[a]) direct federal agencies to prepare draft EISs concurrently with and integrated with environmental impact analyses and related surveys required by the Fish and Wildlife Coordination Act, the NHPA, the ESA, and other environmental review laws and executive orders.  The three preceding statutes should be cited in Chapter 6 of a draft EIS.  Environmental impacts associated with the laws should be discussed in Chapter 5.


1.1   Federal Environmental Laws

Significant federal environmental laws potentially applicable to the Hanford Site include the following:

· Antiquities Act (16 USC 431 et seq.)

· American Indian Religious Freedom Act (42 USC 1996)

· Archaeological and Historic Preservation Act (16 USC 469 et seq.)

· Archaeological Resources Protection Act (ARPA) (16 USC 470aa et seq.)

· Bald and Golden Eagle Protection Act (16 USC 668 et seq.)

· Clean Air Act (CAA) (42 USC 7401 et seq.) 

· Clean Water Act (CWA) (33 USC 1251 et seq.)  (The CWA is also known as the Federal Water Pollution Control Act)

· Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) as amended by the Superfund Amendments and Reauthorization Act (SARA) (42 USC 9601 et seq.)

· Emergency Planning and Community Right-to-Know Act (EPCRA) (42 USC 11001 et seq.)

· Endangered Species Act (16 USC 1531 et seq.)

· Farmland Protection Policy Act of 1981 (7 USC 4201 et seq.)

· Fish and Wildlife Coordination Act (16 USC 661 et seq.)

· Hanford Reach Study Act (PL 100-605), as amended by PL 104-333

· Hazardous Materials Transportation Act (49 USC 5101 et seq.)

· Migratory Bird Treaty Act (16 USC 703 et seq.)

· National Historic Preservation Act (NHPA) (16 USC 470 et seq.)

· Native American Graves Protection and Repatriation Act (25 USC 3001 et seq.)

· National Environmental Policy Act (NEPA) (42 USC 4321 et seq.)

· Noise Control Act (42 USC 4901 et seq.)

· Pollution Prevention Act (42 USC 13101 et seq.)

· Resource Conservation and Recovery Act (RCRA) of 1976 as amended by the Hazardous and Solid Waste Amendments (42 USC 6901 et seq.) of 1984 

· Safe Drinking Water Act (SDWA) (42 USC 300f et seq.)

· Toxic Substances Control Act (TSCA) (15 USC 2601 et seq.).

In addition, the Atomic Energy Act (AEA) (42 USC 2011 et seq.), the Low-Level Radioactive Waste Policy Act (LLWPA) (42 USC 2021b et seq.), and the Nuclear Waste Policy Act (NWPA) (42 USC 10101 et seq.), while not environmental laws per se, contain provisions under which environmental regulations applicable to the Hanford Site may be or have been promulgated.  Brief descriptions of most of the preceding statutes are in Section 6.1 of the Hanford Solid (Radioactive and Hazardous) Waste Program Environmental Impact Statement (DOE 2004a).

1.2   Federal and State Environmental Regulations

Under the Supremacy Clause of the U.S. Constitution (Article VI, Clause 2), activities of the federal government are ordinarily not subject to regulation by the states unless Congress creates specific exceptions.  Congress has created exceptions with respect to environmental regulation and provisions in several federal laws giving specific authority to the states to regulate federal activities affecting the environment.  These waivers (or partial waivers) of sovereign immunity appear in Section 118 of the CAA, Section 313 of the CWA, Section 1447 of the SDWA, Section 6001 of RCRA, and Section 120 of CERCLA/SARA.  The Federal Facilities Compliance Act is an amendment to RCRA that makes the RCRA waiver of sovereign immunity more explicit.  Many Washington State programs, with respect to the environmental regulation of Hanford Site facilities under the preceding statutes, are coordinated with the U.S. Environmental Protection Agency (EPA) Region 10 office.

Federal and state environmental regulations that may apply to operations at the Hanford Site have been promulgated under the CAA, CWA, SDWA, RCRA, CERCLA, SARA, AEA, LLWPA, NWPA, under other federal statutes, and under relevant state statutes.  

Several of the more important existing federal and state environmental regulations are discussed briefly below.  These regulations are grouped according to environmental media.

6.2.1   Air Quality

The federal Clean Air Act and the Washington Clean Air Act (Revised Code of Washington [RCW] 70.94) provide the statutory basis for air quality regulation of Hanford Site activities.  The federal CAA establishes a floor or minimum level of requirements.  State requirements can exceed, i.e., be more stringent than, federal requirements. 

· 40 Code of Federal Regulations (CFR) 50, “National Primary and Secondary Ambient Air Quality Standards.”  EPA regulations in 40 CFR 50 set national ambient air quality standards for sulfur oxides, particulate matter, carbon monoxide, ozone, nitrogen dioxide, and lead.  The standards are not directly enforceable, but other enforceable regulations are based on the standards.  Washington’s ambient air standards are at Washington Administrative Code (WAC) 173-470 through 173-481 and include standards for radionuclides and fluorides.  The Hanford Site is within an area that is in attainment with or is unclassifiable for all national ambient air quality standards (40 CFR 81.348).

· 40 CFR 51-52, State Implementation Plans (SIPs).  EPA regulations in 40 CFR 51-52 establish the requirements for SIPs and record the approved plans.  The SIPs are directed at the control of emissions for which federal ambient air standards exist.  Information on the Washington SIP is available at:  http://yosemite.epa.gov/r10/airpage.nsf/webpage/SIP+-+WA+Table+of+Contents?OpenDocument.

· 40 CFR 60, “Standards of Performance for New Stationary Sources.”  EPA regulations in 40 CFR 60 provide standards for the control of the emission of pollutants to the atmosphere.  Construction or modification of an emissions source in an attainment area such as Hanford can require a prevention of significant deterioration (PSD) of air quality permit under 40 CFR 52.21 and WAC 173‑400-141.

· 40 CFR 61, “National Emission Standards for Hazardous Air Pollutants” (NESHAP); 40 CFR 63, “National Emission Standards for Hazardous Air Pollutants for Source Categories.”  EPA hazardous emission standards in 40 CFR 61 provide for the control of the emission of hazardous pollutants to the atmosphere.  Standards in 40 CFR 61 Subpart H apply specifically to the emission of radionuclides from DOE facilities.  Emissions of radionuclides (other than radon-220 and radon-222) to the ambient air from DOE facilities are not to exceed those amounts that would cause any member of the public to receive in any year an effective dose equivalent of 10 mrem/yr (0.1 mSv/yr) (40 CFR 61.92).  Standards in 40 CFR 61 Subpart Q apply to the emission of radon from DOE facilities.  No source at a DOE facility is to emit more than 20 picocuries per square meter per second (pCi/(m2-s)) (1.9 pCi/(ft2-s)) of radon-222 as an average for the entire source into the air (40 CFR 61.192).  Approval to construct a new facility or to modify an existing one may be required under 40 CFR 61.07.  Emission standards for sources of hazardous air pollutants designated in the 1990 CAA amendments appear at 40 CFR 63.

· 40 CFR 70, “State Operating Permit Programs.”  These regulations provide for the establishment of comprehensive state air quality permitting programs.  All major sources of air pollutants including hazardous air pollutants are covered.  Washington’s operating permit regulations appear at WAC 173-401.  

· 40 CFR 93 Subpart B, “Determining Conformity of General Federal Actions to State or Federal Implementation Plans.”  The general conformity requirements require that actions of federal agencies are to comply with state implementation plans designed to achieve national ambient air quality standards.  

· WAC 173-400 through 173-495, Washington State Air Pollution Control Regulations.  Ecology air pollution control regulations, promulgated under the Washington CAA appear in WAC 173-400 through 173-495 and are available at http://www.ecy.wa.gov/laws-rules/ecywac.html#air.   These regulations include emission standards, ambient air quality standards, and the standards in WAC 173-460, “Controls for New Sources of Toxic Air Pollutants.”  The State of Washington has delegated much of its authority under the Washington CAA to the BCAA.  However, except for certain air pollution sources (e.g., asbestos removal, fugitive dust, and open burning) administered by the BCAA, Ecology continues to administer air pollution control requirements for the Hanford Site.

· WAC 246-247, “Radiation Protection--Air Emissions.”  Washington DOH regulations in WAC 246-247 contain standards and permit requirements for the emission of radionuclides to the atmosphere.

· Regulation 1 of the Benton Clean Air Authority can be accessed at: http://www.bcaa.net/RegPol.htm.

6.2.2 
  Water Quality

The CWA and the Washington Water Pollution Control Act provide the statutory basis for the regulation of water quality in Washington State.  The CWA established the National Pollutant Discharge Elimination System (NPDES) to limit the amount of pollutants that could be discharged.  

· 40 CFR 121, “State Certification of Activities Requiring a Federal License or Permit.”  These regulations provide for state certification that any activity requiring a federal water permit, i.e., a NPDES permit or a discharge of dredged or fill material permit, will not violate state water quality standards.

· 40 CFR 122, “EPA Administered Permit Programs:  The National Pollutant Discharge Elimination System.”  EPA regulations in 40 CFR 122 (and also in 40 CFR 125 and 129) apply to the discharge of pollutants from any point source into waters of the United States.  These regulations also apply to the discharge of storm waters (40 CFR 122.26) and the discharge of runoff waters from construction areas over 0.02 km2 (0.008 mi2) in size into waters of the United States.  NPDES permits may be required by 40 CFR 122.  EPA has not delegated to the State of Washington the authority to issue NPDES permits at the Hanford Site.

· 40 CFR 141, “National Primary Drinking Water Regulations.”  EPA drinking water standards in 40 CFR 141 apply to Columbia River water at community water supply intakes downstream of the Hanford Site.  Standards in 40 CFR 141.16 apply indirectly to releases of radionuclides from DOE facilities (and also non-DOE facilities) to the extent that the releases impact community water systems.  The average annual concentration of beta particle and photon radioactivity from man-made radionuclides in drinking water are not to produce an annual dose equivalent to the body or any internal organ greater than 4 mrem (0.04 mSv) in a year.  Maximum contaminant levels in community water systems of 5 pCi/L (0.18 Bq/L) of combined radium-226 and radium-228; 15 pCi/L (0.56 Bq/L) of gross alpha particle activity, including radium-226 but excluding radon and uranium; and 30 µg/L for uranium are specified in 40 CFR 141.66.  The average annual concentration of beta particle and photon radioactivity from man-made radionuclides in drinking water must not produce an annual dose equivalent to the total body or any internal organ greater than 4 mrem/yr (0.04 mSv/yr) [40 CFR 141.66(d)].  

· 40 CFR 144-147, Underground Injection Control Program.  EPA regulations in 40 CFR 144-147 apply to the underground injection of liquids and wastes and may require a permit for any underground injection.  In Washington State, EPA has approved Ecology regulations in WAC 173-218, “Underground Injection Control Program,” to operate in lieu of the EPA program.  The Ecology regulations provide standards and permit requirements for the disposal of fluids by well injection.

· 10 CFR 1022, “Compliance with Floodplain/Wetlands Environmental Review Requirements.”  DOE regulations in 10 CFR 1022 implement Executive Orders 11988 and 11990 and apply to DOE activities that are proposed to take place either in wetlands or in floodplains.

· 33 CFR 322-323, 40 CFR 230-233.  Construction or placement of structures in the Columbia River and work in the Columbia River, as well as the discharge of dredged or fill material into the Columbia River, require permits under these U.S. Army Corps of Engineers and EPA regulations.

· WAC 173-160.  Under WAC 173-160, DOE provides notification to Ecology for water-well drilling on the Hanford Site.

· WAC 173-216, “State Waste Discharge Permit Program.”  Ecology regulations in WAC 173-216 establish a state permit program for the discharge of waste materials from industrial, commercial, and municipal operations into ground and surface waters of the state.  Discharges covered by NPDES or WAC 173-218 permits are excluded from the WAC 173-216 program.  DOE has agreed to meet the requirements of this program at the Hanford Site for discharges of liquids to the ground.

· WAC 332-30, “Aquatic Land Management.”  Where applicable, DOE will obtain an aquatic land use lease or permit from the Washington Department of Natural Resources for the placement of structures in the Columbia River on lands owned by the State of Washington.  The U.S. Government owns most of the riverbed along the Hanford Site to the line of navigation.

· WAC 246-272-08001 and 246-272-09001.  These regulations, administered by the Washington DOH, contain permit requirements for onsite sewage systems.

· WAC 246-290.  These regulations, administered by the Washington DOH, contain requirements applicable to water systems providing piped water for human consumption.

6.2.3
  Hazardous Waste Management

Regulation of hazardous wastes at Hanford is conducted under RCRA, CERCLA, the Tri-Party Agreement (Ecology et al. 1989), and the Washington State Hazardous Waste Management Act.

· 40 CFR 300, “National Oil and Hazardous Substances Pollution Contingency Plan.”  EPA CERCLA regulations in 40 CFR 300 apply to the cleanup of inactive hazardous waste disposal sites, the cleanup of hazardous substances released into the environment, the reporting of hazardous substances released into the environment, and natural resource damage assessments.  Four areas of the Hanford Site (100, 200, 300, and 1100) were listed on the EPA’s National Priorities List (NPL) in November 1989.  The 1100 Area was subsequently delisted.  Placement on the list requires DOE, in consultation with EPA and Washington State, to conduct remedial investigations and feasibility studies leading to a Record of Decision (ROD) on the cleanup of inactive waste disposal sites at Hanford.  Standards for cleanup under CERCLA are “applicable or relevant and appropriate requirements” (ARARs), which may include both federal and state laws and regulations.  In anticipation of Hanford’s being placed on the NPL, DOE, EPA, and Ecology signed the Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) on May 15, 1989.  This agreement describes the cleanup responsibilities and authorities of the three parties under CERCLA (and RCRA), and also provides for permitting of the treatment, storage, and disposal of hazardous wastes under RCRA.  The Tri-Party Agreement has been amended a number of times (http://www.hanford.gov/tpa/tpahome.htm).

· 40 CFR 260-268 and 270-272, Hazardous Waste Management.  EPA RCRA regulations in 40 CFR 260-268 and 270-272 apply to the generation, transport, treatment, storage, and disposal of hazardous wastes (but not to source, by-product, or special nuclear material [i.e., not in general to radioactive wastes]), and apply to the hazardous component of hazardous radioactive mixed wastes (but not to the radioactive component) owned by DOE.  RCRA regulations (40 CFR 268) require treatment of many hazardous wastes before they can be disposed of in landfills (land disposal restrictions).  RCRA permits are required for the treatment, storage, or disposal of hazardous wastes.  The regulations also require cleanup (corrective action) of any RCRA facility from which there is an unauthorized release before a RCRA permit is granted.  Ecology has been authorized by EPA to administer the RCRA program within Washington.  Ecology has oversight authority for RCRA corrective actions at Hanford under the Tri-Party Agreement.

· 40 CFR 280-281, Underground Storage Tanks.  EPA has regulations in 40 CFR 280-281 issued under RCRA Subtitle IX that apply to new and existing underground storage tanks containing petroleum or substances regulated under CERCLA (except for hazardous wastes regulated under RCRA).  New tanks must meet strict design and operating standards.  Owners of new tanks must notify the applicable regulatory agency and certify compliance with the regulations.  The regulations require the reporting, investigation, and cleanup of releases from underground tanks.  EPA has authorized Washington State to administer the underground storage tank program.  Washington’s requirements are in RCW 90.76 and WAC 173-360.

· WAC 173-303, “Dangerous Waste Regulations.”  EPA has authorized the State of Washington through Ecology to conduct its own dangerous waste regulation program in lieu of major portions of the RCRA interim and final permit program for the treatment, storage, and disposal of hazardous wastes.  Ecology is also authorized to conduct its own program for the hazardous portion of radioactive - mixed wastes.  The state regulations include both standards and permit requirements, as well as a larger universe of covered materials than the federal hazardous waste program.

6.2.4
  Species Protection

· 50 CFR 10-24, 222, 402, and 450-453, Species Protection Regulations.  Regulations under the Endangered Species Act, the Bald and Golden Eagle Protection Act, and the Migratory Bird Treaty Act in 50 CFR 10-24 apply to the protection of plant and animal species on the Hanford Site.  Regulations in 50 CFR 17, 81, 222, 223, 402, and 450-453 apply to endangered or threatened species.  Section 7 of the Endangered Species Act (16 USC 1536) requires that federal agencies 1) utilize their authority in furtherance of the purposes of the Act by carrying out programs for the conservation of listed endangered and threatened species, and 2) consult with appropriate federal agencies to ensure that any action carried out is not likely to jeopardize the continued existence of any endangered or threatened species or result in the destruction or adverse modification of critical habitat for such species.  The Fish and Wildlife Coordination Act [16 USC 662(a, h)] requires that a federal agency consult with the U.S. Fish and Wildlife Service and the state agency exercising administration over wildlife if any body of water over 0.04 km2 (0.016 mi2) in size is to be modified by a federal agency, or a licensee or permitee of the agency, for any purpose.  The purpose of this consultation is to prevent loss and damage to wildlife resources.

6.2.5   Historic and Cultural Resource Preservation

The DOE policy on management of cultural resources (DOE 2001a) provides that:

DOE will uphold [the NHPA, the Archaeological Resources Protection Act, and the Native American Graves Protection and Repatriation Act] by preserving, protecting, and perpetuating cultural resources for future generations in a spirit of stewardship to the extent feasible given the agency’s mission and mandates.  To do this, DOE will implement management accountability for compliance with federal statutes, executive orders, treaties, DOE orders, and implementation guidance.  The Department also ensures that DOE contractors are obligated to implement DOE programs and projects in a manner that is consistent with this Policy and that reflects this commitment in site management contracts.

The background statement in “Management of Cultural Resources at Department of Energy Facilities” (DOE 2001b) further states that:

DOE recognizes the cultural and scientific value of the resources that may exist on the properties under its management or over which it has direct or indirect control.  Therefore, DOE has implemented a program to protect these resources and ensure that all DOE facilities and programs comply with all existing cultural resource executive orders, laws, and regulations.  

The DOE management document (DOE 2001b) defines cultural resources to include “historic properties” as defined in the NHPA, “archaeological resources” as defined in the Archaeological Resources Protection Act of 1979 (16 USC 470aa), and “cultural items” as defined in the Native American Graves Protection and Repatriation Act.

The NHPA authorizes the Secretary of the Interior to maintain a National Register of Historic Places (16 USC 470a[a][1]).  Federal agencies are to consider the effect of their actions on properties included in or eligible for inclusion in the Register and afford the Advisory Council on Historic Preservation a reasonable opportunity to comment on such actions (16 USC 470f).

The Archaeological Resources Protection Act of 1979 prohibits the excavation of material remains of past human life that have archaeological interest and are at least 100 years old without a permit from the appropriate federal land manager or an exemption (16 USC 470bb, 470ee).

The Native American Graves Protection and Repatriation Act prohibits the intentional excavation or removal of human remains or cultural items without a written permit, and prescribes protective measures and repatriative actions to be taken in the event that human remains or cultural items are discovered inadvertently (25 USC 3001 et seq.).

Additional information is available by contacting the Department of Energy, Richland Operations Office, Hanford Cultural and Historic Resources Program or by accessing the Hanford website at http://www.hanford.gov/doe/history/.  

6.2.6
  Land Use

The Hanford Reach National Monument was created on June 9, 2000, by a proclamation (65 FR 37253) signed by President Clinton under the authority of the Antiquities Act.  The Monument includes 792.6 km2 (306 mi2) of federally owned land making up a portion of the Hanford Site.  The principal components of the Monument are:

· the Fitzner-Eberhardt Arid Lands Ecology Reserve Unit,

· the McGee Ranch and Riverlands Unit, 

· the Saddle Mountain National Wildlife Refuge Unit, 

· the quarter-mile study strip along the south and west sides of the Columbia River corridor as designated by the Hanford Reach Study Act (Hanford Reach Study Act [1988] as amended by Public Law 104-333), 

· the federally owned islands within the portion of the Columbia River included in the Monument, 

· and the Hanford Sand Dune Field Unit.  

The U.S. Fish and Wildlife Service (USFWS) manages approximately 67,000 ha (166,000 ac) of Monument lands that are within the Fitzner-Eberhardt Arid Lands Ecology Reserve Unit and the Wahluke Slope (Wahluke Unit and Saddle Mountain Unit) under permit from DOE.  DOE manages the remainder of the Monument.  The June 9, 2000, proclamation does not affect the responsibilities and authority of DOE on Hanford Site lands nor does it affect DOE activities on lands not included within the Monument boundaries.  In a separate memorandum to the Secretary of Energy, DOE was directed by President Clinton to protect the natural values of the Hanford Site land not included within the Monument (Clinton 2000).  DOE and USFWS signed a Memorandum of Understanding on June 14, 2001, covering management responsibilities for the Monument.  USFWS issued a Notice of Intent to prepare a comprehensive conservation plan and associated EIS for the Monument in June 2002 (67 FR 40333).

In September 1999, DOE issued the Final Hanford Comprehensive Land-Use Plan Environmental Impact Statement (DOE 1999).  The ROD issued in November 1999 (64 FR 61615) states that the purpose of the land-use plan and its implementing policies is to facilitate decision making about the Hanford Site's uses and facilities over at least the next 50 years.  The ROD adopts the Preferred Alternative land-use maps, designations, policies, and implementing procedures as described in the 1999 EIS and designates the Central Plateau (200 Areas) for Industrial-Exclusive use.  In November 1999, USFWS signed a Record of Decision documenting USFWS's adoption of the DOE's Final Comprehensive Land Use Plan.

6.2.7
  Other

· 40 CFR 191, “Environmental Radiation Protection Standards for Management and Disposal of Spent Nuclear Fuel, High-Level and Transuranic Radioactive Wastes.”  EPA regulations in 40 CFR 191 provide environmental standards for the management, storage, and disposal of spent nuclear fuel, high-level radioactive wastes, and transuranic radioactive wastes at high-level or transuranic waste disposal sites.

· 40 CFR 355, 370, and 372.  These regulations implement the federal Emergency Planning and Community Right-to-Know Act (EPCRA).  EPCRA was signed into law in October 1986 as part of the Superfund Amendments and Reauthorization Act.
· 40 CFR 700-799, TSCA Regulations.  EPA’s regulations in 40 CFR 700-799 implement TSCA and, in particular, regulate polychlorinated biphenyls (PCBs) and dioxins and partially regulate asbestos.

· 40 CFR 1500-1508, Council on Environmental Quality.  The CEQ regulations in 40 CFR 1500 to 1508 implement NEPA. 

· 10 CFR 830, “Nuclear Safety Management.”  Part 830 contains nuclear safety management requirements applicable to DOE contractors.

· 10 CFR 835, “Occupational Radiation Protection.”  These DOE rules establish radiation protection standards, limits, and program requirements for protecting individuals from ionizing radiation resulting from DOE activities.

· 10 CFR 1021, “National Environmental Policy Act Implementing Procedures.”  DOE regulations in 10 CFR 1021 set out procedures that DOE uses to comply with section 102(2) of NEPA and the CEQ regulations for implementing the procedural provisions of NEPA (40 CFR parts 1500-1508).  The DOE regulations supplement, and are to be used in conjunction with, the CEQ regulations. 

· 49 CFR 171-179, Hazardous Materials Regulations.  These Department of Transportation regulations apply to the handling, packaging, labeling, and shipment of hazardous materials offsite, including radioactive materials and wastes.

· WAC 173-60, “Maximum Environmental Noise Levels.”  These regulations contain maximum permissible environmental noise levels in Washington.  Additionally, the Occupational Safety and Health Administration has regulations covering noise exposure of occupational workers at 29 CFR 1910.95.  

1.3   Executive Orders  

DOE is subject to a number of presidential executive orders (E.O.s) concerning environmental matters.  Some of these orders may be appropriately considered in a Hanford EIS or EA.  Potentially relevant E.O.s include:  
E.O. 11514
Protection and Enhancement of Environmental Quality

E.O. 11593
Protection and Enhancement of the Cultural Environment

E.O. 11738
Providing for Administration of the Clean Air Act and the Federal Water Pollution Control Act with Respect to Federal Contracts, Grants, or Loans

E.O. 11988
Floodplain Management

E.O. 11990
Protection of Wetlands

E.O. 12088
Federal Compliance with Pollution Control Standards

E.O. 12114
Environmental Effects Abroad of Major Federal Actions

E.O. 12196
Occupational Safety and Health Programs for Federal Employees

E.O. 12580
Superfund Implementation 

E.O. 12898
Federal Actions to Address Environmental Justice in Minority Populations and Low-Income Populations

E.O. 12962
Recreational Fisheries

E.O. 13007
Indian Sacred Sites

E.O. 13045
Protection of Children from Environmental Health Risks and Safety Risks (as amended by E.O. 13296)

E.O. 13101
Greening the Government through Waste Prevention, Recycling, and Federal Acquisition

E.O. 13112
Invasive Species

E.O. 13123
Greening the Government through Energy Efficient Management

E.O. 13134
Developing and Promoting Biobased Products and Bioenergy

E.O. 13148
Greening the Government through Leadership in Environmental Management

E.O. 13149
Greening the Government through Federal Fleet and Transportation Efficiency

E.O. 13150
Federal Workforce Transportation

E.O. 13175
Consultation and Coordination with Indian Tribal Governments

E.O. 13186
Responsibilities of Federal Agencies to Protect Migratory Birds

E.O. 13195
Trails for America in the 21st Century

E.O. 13287
Preserve America

1.4   DOE Directives

Categories of DOE directives include orders, policy statements, standards, notices, manuals, and contractor requirements documents.

DOE directives can be accessed at:  http://www.directives.doe.gov/.

Directives with particular application to DOE’s environmental activities are found in the 400 series of the new series directives and the 5000 series (particularly the 5400 and 5800 series) under the old series directives.

Topics covered in DOE directives include environmental protection, safety, and health protection standards; hazardous and radioactive-mixed waste management; cleanup of retired facilities; safety requirements for the packaging and transportation of hazardous materials; safety of nuclear facilities; radiation protection; and other standards for the safety and protection of workers and the public.  Regulations and standards of other federal agencies and standard setting entities are incorporated by reference into some DOE directives.
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1.5   Treaties, Statutes, and Policies Relating to Indian Tribes of the Hanford Region

DOE’s relationship with American Indians is based on treaties, statutes, executive orders, and DOE policy statements.  Representatives of the United States negotiated treaties with leaders of various Columbia Plateau American Tribes and Bands in June 1855 at Camp Stevens in the Walla Walla Valley.  The negotiations resulted in three treaties, one with the 14 tribes and bands of the group that would become the Confederated Tribes and Bands of the Yakama Nation, one with the three tribes that would become the Confederated Tribes of the Umatilla Reservation, and one with the Nez Perce Tribe of Idaho.  The U.S. Senate ratified the treaties in 1859.  The three treaties are included in Appendix A of the Final Hanford Comprehensive Land-Use Plan EIS (DOE 1999).  The negotiated treaties are as follows:

1. Treaty with the Walla Walla, Cayuse, etc. (June 9, 1855; 12 Stats. 945)

2. Treaty with the Yakama (June 9, 1855; 12 Stats. 951)

3. Treaty with the Nez Perce (June 11, 1855; 12 Stats. 957).

The Confederated Tribes and Bands of the Yakama Nation, Washington; the Confederated Tribes of the Umatilla Reservation, Oregon; and the Nez Perce Tribe of Idaho are federally recognized tribes that are eligible for funding and services from the U.S. Bureau of Indian Affairs by virtue of their status as Indian tribes (68 FR 68180, December 5, 2003).

The terms of the three preceding treaties are similar.  Each of the three tribal organizations agreed to cede large blocks of land to the United States.  The Hanford Site is within the ceded lands of the Confederated Tribes and Bands of the Yakama Nation and the Confederated Tribes of the Umatilla Reservation.  The treaties reserved to the Tribes certain lands for their exclusive use (the three reservations).  The treaties also secured to the Tribes certain rights and privileges to continue traditional activities outside the reservations.  These included 1) the right to fish at usual and accustomed places in common with citizens of the United States, and 2) the privileges of hunting, gathering roots and berries, and pasturing horses and cattle on open and unclaimed lands.

The U.S. Department of Energy American Indian and Alaska Native Tribal Government Policy (DOE 2000) states, in part, that DOE

· Recognizes the federal trust relationship with American Indians and Alaska Native Nations and will fulfill its trust responsibilities to them

· Recognizes and commits to a government-to-government relationship and will institute appropriate protocols and procedures for program and policy implementation 

· Complies with applicable federal cultural resource protection and other laws and executive orders will assist in preservation and protection of historic and cultural sites and traditional religious practices.

DOE also has an Information Brief covering consultation with Native Americans (DOE 2004b).

The American Indian Religious Freedom Act (42 USC 1996) establishes that U.S. policy is to protect and preserve for American Indians their inherent rights of freedom to believe, express, and exercise their traditional religions, including access to sites, use and possession of sacred objects, and the freedom to worship through ceremonies and traditional rites.

The Native American Graves Protection and Repatriation Act establishes the right of lineal descendants, Indian Tribes, and Native Hawaiian organizations to certain Native American human remains, funerary objects, sacred objects, or objects of cultural patrimony discovered on federal lands after November 16, 1990 (25 USC 3002).  When discovered during an activity on federal lands, the activity is to cease and appropriate tribal governments are to be notified.  Work on the activity may resume, if the activity is otherwise lawful, 30 days after the receipt of certification that tribal governments have received the notice.

Executive Order 13007 “Indian Sacred Sites,” (61 FR 26771, May 29, 1996) directs federal agencies, to the extent practicable, permitted by law, and not clearly inconsistent with essential agency functions, to 1) accommodate access to and ceremonial use of American Indian sacred sites by their religious practitioners, and 2) avoid adversely affecting the physical integrity of such sacred sites.  Where appropriate, agencies are to maintain the confidentiality of sacred sites.

DOE/RL interacts and consults regularly and directly with the three federally recognized tribes affected by Hanford operations; that is, the Nez Perce Tribe of Idaho; the Confederated Tribes of the Umatilla Reservation, Oregon; and the Confederated Tribes and Bands of the Yakama Nation, Washington.  In addition, the Wanapum, who still live adjacent to the Hanford Site, are a non-federally recognized tribe that has strong cultural ties to the Site.  The Hanford area was also used by groups whose descendants are now enrolled members of the Confederated Tribes of the Colville Reservation.  The Wanapum and the Confederated Tribes of the Colville Reservation are also consulted on cultural resource issues in accordance with DOE policy and relevant legislation. 

1.6   Permits

Information on the status of environmental permits at Hanford is included in the Annual Hanford Site Environmental Permitting Status Report (DOE 2004).  The report includes information on environmental permitting under RCRA; TSCA; CAA; CWA; the State Waste Discharge, Hydraulic Permit, and Underground Injection Control Programs; the Onsite Sewage System Program; and the Petroleum Underground Storage Tank Program.

The Hanford Site RCRA permit is in two portions, one portion issued by EPA Region 10 and the other portion issued by Ecology.  The EPA portion of the RCRA permit covers the Hazardous and Solid Waste Amendments portion of the RCRA permit (EPA 1994).  The Ecology portion of the Hanford Site RCRA permit covers compliance with Ecology’s dangerous waste regulations (Ecology 2001a).  The Ecology portion of the permit includes standard conditions, general facility conditions, and specific conditions for individual operating Treatment, Storage, and/or Disposal (TSD) units, TSD units undergoing corrective action, and TSD units undergoing closure.

Clean Air Act compliance requires both facility and sitewide compliance.  The Annual Hanford Site Environmental Permitting Status Report (DOE 2004) identifies existing facility-specific and sitewide CAA compliance activities.  The air operating permit for the Hanford Site issued by Ecology became effective in July 2001 (Ecology 2001b).  

The Hanford Site National Pollutant Discharge Elimination System Permit (WA-002591-7) governs liquid process effluent discharges to the Columbia River (DOE 2004).  

DOE has asserted a federally reserved water withdrawal right with respect to its Hanford operations.  Current Hanford activities use water withdrawn under the DOE’s federally reserved water rights.
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