Appendix A.2 Hydraulic Geometry Relationships for San Francisco Bay Estuary

Table A.2.1. Tidal Channel Hydraulic Geometry of Historical Marshes

	Location
	Thalweg depth below MHHW
	Top width at MHHW
	Channel cross-sectional area below MHHW
	Contributing marsh area
	Diurnal tidal range
	Potential diurnal tidal prism1

	
	(m)
	(m)
	(m2)
	(ha)
	(m)
	(m3)

	Gallinas 1856
	2.7
	150
	330
	410
	1.8
	1,000,000

	Napa 1860
	10.1
	670
	3532
	5300
	1.9
	21,000,000

	
	6.9
	190
	929
	1400
	1.9
	4,400,000

	
	4.0
	76
	240
	410
	1.9
	1,000,000

	Petaluma 1860
	5.9
	724
	2824
	5300
	1.9
	21,000,000

	
	5.3
	305
	1131
	1700
	1.9
	5,600,000

	
	5.0
	95
	370
	490
	1.9
	1,200,000

	
	2.8
	57
	130
	120
	1.9
	260,000

	
	2.8
	38
	85
	80
	1.9
	160,000

	Ravenswood 19142
	7.0
	110
	370
	730
	2.4
	3,800,000

	San Joaquin River 18673
	17
	975
	7090
	73,000
	1.2
	NA

	
	16
	885
	7020
	73,000
	1.2
	NA

	Sonoma Creek 1856
	8.3
	238
	1367
	5700
	1.9
	22,000,000

	NA = not available

Channel morphology data from U.S. Coast & Geodetic Survey bathymetric maps; and marshplain areas from U.S. Coast & Geodetic Survey topographic maps and Nichols and Wright (1971), except as noted.

1Estimated diurnal tidal prism = 935 ( (marsh area)1.17 from Fig. 2, except Ravenswood.

2Data for Ravenswood from Gilbert (1917).

3Brackish/freshwater marsh included here for comparison because it is the largest historic marsh in the San Francisco estuary. Not included in the regression correlations.


Table A.2.2. Tidal Channel Hydraulic Geometry of Present-Day Mature Marshes

	Location
	Thalweg depth below MHHW
	Top width at MHHW
	Channel cross-sectional area below MHHW
	Contributing marsh area
	Diurnal tidal range
	Potential diurnal tidal prism

	
	(m)
	(m)
	(m2)
	(ha)
	(m)
	(m3)

	China Camp Marsh
	1.5
	7
	5
	5
	1.8
	4,100

	Heerdt Marsh
	1.5
	5
	6
	5
	1.8
	12,000

	
	1.6
	15
	13
	12
	1.8
	32,000

	Laumeister
	2.1
	18
	15
	5
	2.6
	17,000

	Newark Slough
	2.0
	N.A.
	9
	2
	2.6
	2,000

	
	1.7
	N.A.
	7
	3
	2.6
	2,600

	
	1.7
	N.A.
	11
	3
	2.6
	4,400

	
	1.8
	N.A.
	12
	6
	2.6
	5,900

	
	3.5
	28
	43
	34
	2.6
	68,000

	
	3.3
	23
	36
	28
	2.6
	56,000

	
	3.3
	26
	33
	27
	2.6
	52,000

	
	3.1
	23
	35
	26
	2.6
	46,000

	
	2.6
	23
	25
	21
	2.6
	37,000

	
	2.6
	22
	25
	20
	2.6
	33,000

	
	2.7
	23
	23
	18
	2.6
	28,000

	
	2.3
	20
	18
	11
	2.6
	20,000

	
	2.5
	12
	11
	9
	2.6
	16,000

	
	2.2
	10
	11
	8
	2.6
	15,000

	
	2.0
	12
	9
	5
	2.6
	10,000

	
	1.7
	8
	10
	4
	2.6
	8,800

	Petaluma Marsh
	4.0
	29
	33
	115
	1.9
	270,000

	
	3.5
	15
	31
	107
	1.9
	260,000

	
	3.8
	15
	37
	135
	1.9
	310,000

	
	3.7
	22
	41
	146
	1.9
	360,000

	
	3.8
	N.A.
	N.A.
	105
	1.9
	120,000

	
	3.6
	N.A.
	N.A.
	97
	1.9
	130,000

	
	2.6
	N.A.
	N.A.
	89
	1.9
	120,000

	
	2.7
	N.A.
	N.A.
	65
	1.9
	90,000

	
	2.5
	N.A.
	N.A.
	49
	1.9
	81,000

	
	2.2
	N.A.
	N.A.
	38
	1.9
	72,000

	
	1.6
	N.A.
	N.A.
	12
	1.9
	6,200

	Wildcat Marsh
	1.7
	16
	14
	13
	1.8
	6,200

	
	1.3
	7
	5
	5
	1.8
	1,900


Table A.2.3. Evolution of Tidal Channels in Response to Changing Tidal Prism

	Location
	Date
(years since restorative action)
	Thalweg Depth Below MHHW

(m)
	Top Width (m)
	Cross-Sectional Area Below MHHW

(m2)
	Diurnal Tidal Range

(m)
	Actual Diurnal Tidal Prism

(m3)
	Description

	Sonoma Baylands,

Pilot Unit
	02/12/96 (0.5)
	1.5
	6.7
	3.1
	0.2
	17,000
	Undersized channel eroding, allowing increased tidal exchange and tidal prism.

	
	03/19/98 (2.2)
	2.0
	6.6
	7.2
	0.2
	27,000
	

	
	03/23/00 (4.2)
	1.9
	7.7
	9.0
	0.3
	30,000
	

	
	Predicted equilibrium
	2.1
	13
	15
	1.9
	16,000
	

	Warm Springs,

Coyote Slough


	08/29/86 (-0.1; pre-breach)
	3.1
	38
	72.5
	2.5
	2,300,000
	Eroding channel adjusting to large, but decreasing, tidal prism;  Estimated pre-breach tidal prism in Coyote Slough is 250,000 m3.

	
	06/22/88 (1.7)
	4.5
	40
	91.2
	2.5
	2,300,000
	

	
	05/25/90 (3.6)
	4.6
	36
	93.8
	2.5
	2,300,000
	

	
	08/10/95 (8.8)
	5.3
	40
	115
	2.5
	1,900,000
	

	
	08/10/99 (12.8)
	5.6
	41
	144
	2.5
	910,000
	

	
	Predicted equilibrium
	3.8
	56
	124
	2.5
	410,000
	

	Warm Springs,

Interior Transect


	09/19/86 (-0.1; pre-breach)
	6.0
	427
	957
	2.5
	1,700,000
	Oversized “channel” with decreasing tidal prism; new channel forming in a depositing mudflat.

	
	06/21/88 (1.7)
	4.6
	416
	957
	2.5
	1,700,000
	

	
	06/05/92 (5.6)
	3.8
	424
	836
	2.5
	1,600,000
	

	
	08/10/99 (12.8)
	3.0
	402
	325
	2.5
	570,000
	

	
	Predicted equilibrium
	3.0
	32
	55
	2.5
	120,000
	


Sources: Data for Sonoma Baylands from PWA et al. (1999); data for Warm Springs from PWA and Phyllis Faber & Associates (2000).
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