AQ 1 – Instream Flow Technical Study Plan


Table AQ 1-1.
Instream Flow Study Reaches and Modeling Methods.
	Study Reaches/Sites
	Bypass Reaches
	Peaking Reach
	Reach Upstream of Project Facilities
	Site Name
	Number of Mesohabitat Units Sampled 
	Discharges for Model Calibration (cfs)1
(V = Velocity data collection)
	Modeling Methods

	
	
	
	
	
	
	Aquatic Habitat Modeling
	

	
	
	
	
	
	
	Low
	Med
	High
	Extra2
	

	Duncan Creek

	Duncan Creek upstream of Diversion
	
	
	(
	D9.0
	3 
	4
	17
	109
	Based on availability of spring high flows (HF)
	Develop stage-discharge relationship for riparian vegetation comparisons

	Duncan Creek below Diversion 
	(
	
	
	D8.3
	3
	3 
	11
	51 
	NA
	1D

	
	(
	
	
	D6.3
	10
	4 
	17v 
	54
	NA
	1D

	Middle Fork American River Upstream of Middle Fork Interbay 

	Middle Fork American River  below French Meadows Reservoir
	(
	
	
	MF44.7
	8
	7 
	48v 
	181 
	NA
	1D

	Middle Fork American River Immediately above Middle Fork Interbay3
	(
	
	
	MF36.2
	11
	12-16 
	67v 
	225 
	NA
	1D

	Middle Fork American River from Middle Fork Interbay to Ralston Afterbay 

	Middle Fork American River between Middle Fork Interbay and Ralston Afterbay
	(
	
	
	MF26.2
	13
	24 
	93v 
	1898 
	NA
	1D plus 2D for Amphibian habitat

	Middle Fork American River Downstream of Ralston Afterbay

	Middle Fork American River below Ralston Afterbay
	
	(
	
	MF14.1 
	10
	101 
	393v 
	1043 
	NA
	2D

	Middle Fork American River above North Fork American River confluence
	
	(
	
	MF4.8
	10 
	111 
	453v 
	910 
	NA
	2D


Table AQ 1-1.
Instream Flow Study Reaches and Modeling Methods (continued).
	Study Reaches/Sites
	Bypass Reaches
	Peaking Reach
	Reaches Upstream of Project Facilities
	Site Name
	Number of Mesohabitat Units Sampled 
	Discharges for Model Calibration (cfs) 1
(V = Velocity data collection)
	Modeling Methods

	
	
	
	
	
	
	Aquatic Habitat Modeling
	

	
	
	
	
	
	
	Low
	Med
	High
	Extra2
	

	Rubicon River

	Rubicon River below Hell Hole Reservoir4
	(
	
	
	R25.7
	12 
	10-20 
	66v 
	77
	NA
	1D

	Rubicon River Near Ellicott Bridge4 
	(
	
	
	R20.9
	13
	32 
	82v 
	130 
	NA
	1D

	Rubicon River Near Ralston Afterbay4
	(
	
	
	R3.5
	14
	49 
	82v 
	218 
	NA
	 1D plus 2D for Amphibian habitat

	North Fork Long Canyon Creek

	North Fork Long Canyon Creek below Diversion 
	(
	
	
	NFLC1.9
	12
	2 
	5v 
	15   
	NA
	1D

	South Fork Long Canyon Creek

	South Fork Long Canyon Creek upstream of Diversion
	
	
	(
	SFLC4.2
	3 
	4
	23v
	34
	NA
	Develop stage-discharge relationship for riparian vegetation comparisons

	South Fork Long Canyon Creek below Diversion
	(
	
	
	SFLC2.3
	11
	7 
	18v 
	29   
	NA
	1D

	Long Canyon Creek

	Long Canyon Creek below North and South Fork Long Canyon Creek
	(
	
	
	LC9.0
	9
	17 
	27v 
	53 
	NA
	1D


Table AQ 1-1.
Instream Flow Study Reaches and Modeling Methods (continued).
	Study Reaches/Sites
	Bypass Reaches
	Peaking Reach
	Reaches Upstream of Project Facilities
	Site Name
	Number of Mesohabitat Units Sampled 
	Discharges for Model Calibration (cfs) 1
(V = Velocity data collection)
	Modeling Methods

	
	
	
	
	
	
	Aquatic Habitat Modeling
	

	
	
	
	
	
	
	Low
	Med
	High
	Extra2
	

	Other Tributaries 

	North Fork Middle Fork American River
	
	
	(
	NFMF2.3
	3
	15
	94
	214
	260
	Develop stage-discharge relationship for riparian vegetation comparisons.  One amphibian transect at this site.

	North Fork American River
	
	
	(
	NF31.3
	4
	30
	656
	1171
	1883
	Develop stage-discharge relationship for riparian vegetation comparisons

	North Fork American River
	
	
	(
	NF35.7
	2
	33
	744
	1099
	NA
	Develop stage-discharge relationship for amphibian breeding habitat.

	North Fork American River
	
	
	(
	NF53.7
	3
	26
	574
	1939
	NA
	Develop stage-discharge relationship for riparian vegetation comparisons.  Limited access at high flows.


1The target discharges were developed in consultation with the Aquatic and Recreation TWG.  The discharges shown are the actual disharges measured. 
2Based on availability of spring high flows.

3The accessible section of stream in this section of river is short in length and may not be representative of a larger reach of river.
4The facilities below Hell Hole Reservoir were limited in their release capabilities.  The flow range measured was the widest range of flows available.
Table AQ 1-2.
Instream Flow Study Detailed Site Information.1
	Site Name
	Geomorphic Reach2
	River Mile Location of Site
	UTM Coords at Beginning of Site (Downstream River Mile)

(Zone 10N, NAD83)
	Number of
	Comments

	
	
	
	
	Mesohabitats (Cross-sections)
	Special Purpose Cross-sections
	

	
	
	
	
	Total
	HGR
	LGR
	RUN
	POOL
	
	

	Duncan Creek

	D9.0
	Abv Diversion
	9.0 - 9.2
	718174, 4335012
	3 (3)
	n/a
	n/a
	n/a
	n/a
	3
	Riparian Site Only

	D8.3
	DUN-R2
	8.0 - 8.5
	717228, 4334321
	3 (3)
	n/a
	n/a
	n/a
	n/a
	3
	Limited Purpose Site 

3 Geomorphic Cross-sections Only

	D6.3 
	DUN-R2
	6.1 - 6.5
	715520, 4332094
	10 (22)
	2 (4)
	2 (2)
	2 (4)
	4 (12)
	0
	Instream Flow, Geomorphic, and Riparian Site

	Middle Fork American River Upstream of Middle Fork Interbay

	MF44.7
	MFAR-R5
	44.7 - 45.1
	716554, 4329824
	8 (19)
	2 (3)
	1 (1)
	2 (3)
	3 (12)
	0
	Instream Flow, Geomorphic, and Riparian Site

	MF36.23
	MFAR-R5
	36.0-36.2
	708184, 4322341
	11 (17)
	3 (4)
	1 (1)
	3 (3)
	4 (9)
	0
	Instream Flow, Geomorphic, and Riparian Site

	Middle Fork American River from Middle Fork Interbay to Ralston Afterbay

	MF26.24
	MFAR-R4
	25.9 - 26.4
	696388, 4320083
	9 (17)4
3 (7)
	2 (4) 4

	2 (2) 4
1 (1) 4
	2 (4)4
1 (3) 4
	3 (7)4
1 (3) 4
	0
	Instream Flow, Geomorphic, and Riparian Site (1D)
Amphibian Site (2D)

	Middle Fork American River Downstream of Ralston Afterbay

	MF14.15
	MFAR-R3
	13.8 – 14.5
	685560, 4313771
	10 (2D)5
	1 (2D)5
	3 (2D)5
	2 (2D)5
	4 (2D)5
	0
	2D Instream Flow, Geomorphic, and Riparian Site

	MF4.85
	MFAR-R1
	4.1 – 4.8
	675208, 4310856
	11 (2D)5
	05
	3 (2D)5
	4 (2D)5
	4 (2D)5
	0
	2D Instream Flow, Geomorphic, and Riparian Site

	Rubicon River

	R25.7
	RUB-R3
	25.1 - 26.2
	720666, 4319717
	12 (25)
	2 (4)
	3 (4)
	3 (6)
	3 (11)
	1
	Instream Flow, Geomorphic, and Riparian Site

	R20.9
	RUB-R2
	20.2 - 21.0
	717255, 4314092
	13 (22)
	3 (5)6
	1 (1)
	5 (5)
	4 (11)
	0
	Instream Flow, Geomorphic, and Riparian Site

	R3.54
	RUB-R1
	2.6 - 3.7
	697150, 4319188
	10 (18) 4
4 (5) 4
	2 (3)4

	2 (2)4
1 (1)4
	3 (5)4
1 (1)4
	3 (8)4
2 (3)4
	0
	Instream Flow, Geomorphic, and Riparian Site (1D) 

Amphibian Site (2D)


Table AQ 1-2.
Instream Flow Study Detailed Site Information (continued).1
	Site Name
	Geomorphic Reach2
	River Mile Location of Site
	UTM Coords at Beginning of Site (Downstream River Mile)

(Zone 10N, NAD83)
	Number of
	Comments

	
	
	
	
	Mesohabitats (Cross-sections)
	Special Purpose Cross-sections
	

	
	
	
	
	Total
	HGR
	LGR
	RUN
	POOL
	
	

	North Fork Long Canyon Creek

	NFLC1.9
	NFLONG-R1
	1.7 - 2.1
	716314, 4324314
	12 (18)
	2 (3)6
	3 (3)
	3 (3)
	4 (9)
	3
	Instream Flow, Geomorphic, and Riparian Site

	South Fork Long Canyon Creek

	SFLC4.2
	Abv Diversion
	4.6 - 4.9
	720388, 4326694
	3 (3)
	n/a
	n/a
	n/a
	n/a
	3
	Riparian Site Only

	SFLC2.3
	SFLONG-R1
	2.2 - 2.6
	717821, 4324192
	11 (19)
	2 (2)
	2 (3)
	3 (5)
	4 (9)
	0
	Instream Flow, Geomorphic, and Riparian Site

	Long Canyon Creek

	LC9.0
	LONG-R2
	8.7 - 9.2
	712229, 4319403
	8 (18)
	1 (2)
	2 (4)
	2 (3)
	3 (9)
	2
	Instream Flow, Geomorphic, and Riparian Site

	Other Tributaries (North Fork American River  and North Fork of the Middle Fork American River)

	NFMF2.3
	Other Trib.
	3.1 - 2.4
	697380, 4321935
	3 (4)
	n/a
	n/a
	n/a
	n/a
	4
	Riparian and Amphibian Site

	NF31.3
	Other Trib.
	30.5 – 31.8
	677360, 4317941
	4 (4)
	n/a
	n/a
	n/a
	n/a
	4
	Riparian Site Only

	NF35.7
	Other Trib.
	35.6 - 36.0
	681311, 4322809
	2 (2)
	n/a
	n/a
	n/a
	n/a
	2
	Amphibian Site Stage Only

	NF53.7
	Other Trib.
	53.1 - 53.3
	691215, 4338605
	3 (3)
	n/a
	n/a
	n/a
	n/a
	3
	Riparian Site Only

(Limited Access at High Flows)


1Study sites and modeling cross-sections were selected in the field in coordination with the Aquatic TWG in August and October 2007.
2See Map AQ 1-1 for reach descriptions.

3The accessible section of stream in this section of river is short in length and may not be representative of a larger reach.

4Mixed 1D and 2D habitat modeling.   Original 1D cross sections replaced by 2D modeling for amphibian habitat.
5Site selected for 2D modeling.   No cross-sections are required for 2D modeling.  

6One cross-section comes from a run mesohabitat.

	Table AQ 1-3.
Target and Actual Instream Flow Modeling Calibration Flows by Facility.

	Facility/
Location
	Current FERC License
Instream Flow
Requirement1
	Target Calibration
Flow/Release2
	Actual Calibration
Flow/Release

	
	
	
	

	Duncan Creek Diversion Dam
	Dry: 4 cfs or natural 

Wet: 8 cfs or natural 
	4-8, 163, 44
	3-4, 11-173, 51-54

	French Meadows Dam
	Dry: 4 cfs

Wet: 8 cfs
	4-8, 483, 187
	7-16, 48-673, 181-225

	Middle Fork Interbay
	Dry: 12 cfs or natural

Wet: 23 cfs or natural
	12-23, 1003, 3744
	24, 933, 189

	Below Oxbow Powerhouse
	All Times: 75 cfs bl. NF of MF Confluence
	75, 3683, 10003,
	101-111, 393-4533, 910-1043

	Hell Hole Dam
	Dry: 

  10 cfs June 1 – Oct 14

   6 cfs Oct 15 – May 31

Wet:

  20 cfs May 15 – Dec 14 

  10 cfs Dec 15 – May 14
	10-20, 803,5, 3155
	10-20, 663, 77

	Rubicon Below South Fork
	None
	10-20*, 80*, 315* (*Hell Hole release plus natural accretion, approx. target 10-20, 104, 370)
	32-49, 823, 130-218

	South Fork Long Canyon Diversion Dam
	Dry: 2.5 cfs or natural

Wet: 5 cfs or natural
	2.5-5, 103, 21
	7, 183, 29

	North Fork Long Canyon Diversion Dam
	All Times: 2 cfs or natural
	2, 53, 11
	2, 53, 15

	Long Canyon Creek
	None
	4.5-7, 153,  47.5
(NF and SF releases above plus natural accretion)
	17, 273, 53

	1CDWR current year forecast of unimpeded run-off of the American River to Folsom Reservoir: Dry <1,000,000 a/f, Wet > 1,000,000 a/f.
2These are target flows identified by the Aquatic TWG.
3Flows for velocity data collection.
4The canyon is narrow in this reach and 374 cfs may be too high to safely work in the channel.  A flow release will be made as close to 374 cfs as can be safely worked.
5The facilities below Hell Hole Reservoir are limited in their release capabilities.  The medium flow may need to be reduced to approximately 65 cfs.  The highest flow may depend on the availability of spill events.  The Aquatic TWG will be informed regarding the flows that can be released and consulted regarding hydraulic model development options.
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