AQ 10 – Riparian Technical Study Plan


Potential Resource Issue:

Riparian Resources
Project Nexus:

Project operations and potential Project betterments modify or could potentially modify the flow regime in bypass reaches and the peaking reach, affecting riparian resources.  Operations of Project reservoirs or potential Project betterments could also modify the water surface elevations and potentially affect riparian resources.  Additionally, Project maintenance activities could result in removal of riparian resources. 

Potential License Condition:

· Channel riparian maintenance flows (CRMF).

· Vegetation and Integrated Pest Management Plan.
· Riparian Restoration.
Study Objective(s):
· Characterize the relationship between riparian resources and the hydrologic regime(s) in the bypass and peaking reaches.

· Characterize the relationship between riparian resources and Water Surface Elevation (WSE) fluctuations in Project reservoirs.  

· Document the location of riparian resources at existing proposed Project facilities; potential Project betterment construction and staging areas, and new inundation areas.  

Extent of Study Area:

The study area includes bypass reaches and the peaking reach, comparison streams, and Project reservoirs and diversion pools. 

The study area will be expanded to include areas around potential Project betterments including:

· 100 feet around trails; staging and disposal sites; and new inundation areas.  
· 300 feet around construction areas associated with new facilities and roads. 

Study Approach:

The following describes the riparian resources study approach which includes data collection and analyses for (1) Project bypass and comparison reaches, (2) Project reservoirs, (3) potential Project betterments, and (4) Project maintenance activities.

Project Bypass and Comparison Streams

· Conduct initial riparian habitat characterization studies to identify, map, and describe the riparian and meadow habitat upstream and downstream of the Project dams and diversions (Table AQ 10-1).  This information was collected during studies completed by PCWA as described in the 2005-2006 Existing Environment Study Plan Package (PCWA 2006a) which is available at the PCWA Hydroelectric website: http://relicensing.pcwa.net/.  A technical report summarizing the 2005 data is also available on the website.  The 2006 data will be summarized in a report available in early 2007.  The objectives for these studies are summarized in Table AQ 10-2.

· Conduct quantitative studies in comparison stream reaches (Table AQ 10-1) consistent with data collection completed along the bypass reaches and the peaking reach (Table AQ 1-1 and Map AQ 1-1).  

· The selection of the composition stream reaches will be based on similarities with the bypass and peaking reaches in terms of watershed characteristics, including drainage area, geology, substrate, geomorphic landform development, channel gradient, valley width, availability of hydrology data, and existing and historical land uses.  Final selection with be determined in consultation with the Aquatic Technical Working Group (TWG).
· Summarize riparian resources along these selected comparison stream reaches using the same methods, as appropriate, described in the Existing Environment Study Plan Package (PCWA 2006a).

· Community composition.
· Age class structure.
· Regeneration.
· Encroachment.
· Special-status and invasive plant species.
· Summarize the distribution, characteristics, and condition of the riparian resources in relation to the life history strategies of the dominant species and fluvial geomorphic processes along bypass reaches, the peaking reach, and comparison reaches. 

· Summarize the life history strategy requirements of dominant woody riparian species based on existing scientific information and expert knowledge.

· Determine water surface elevations over a wide range of discharges appropriate to the Project hydrology at selected study sites on Project bypass and comparison streams, and the peaking reach.  These reaches are identified in the AQ 1 – Instream Flow Technical Study Plan (TSP).  
· The reaches were identified based on data collected as part of previous geomorphology study (PCWA 2006a and 2006b) used to stratify the bypass and peaking reaches.  Instream flow and riparian data will be collected and analyzed within these strata (Map AQ 1-2).  
· Select transect locations in consultation with the Aquatic TWG as part of the AQ 1 – Instream Flow TSP within the reaches.  The transect locations on the bypass and peaking reaches will also be coordinated with AQ 9 – Geomorphology TSP to provide hydrodynamics modeling data for these studies within the general instream flow study sites.
· Establish one to three transects in each reach and collect three stage-discharge pairs to develop stage-discharge relationships (Table AQ 1-1).
· The specific locations and lengths of the study transects will be selected in the field with concurrence from the Aquatic TWG (Table AQ 10-3).
· Using the impaired and unimpaired hydrologic data and modeling results from the AQ 1 – Instream Flow TSP determine: 

· Extent of inundation of floodplains and bars over a range of flows

· Frequency, duration, and timing of inundation of riparian zones

· Rate of flow recession in selected reaches

· Flow paths through bars and floodplain surfaces

· Water availability in summer months

· Identify reaches with possible encroached riparian vegetation.

· Compare recruitment classes, regeneration success, species composition, and potential encroachment under the historic and current hydrologic conditions on the bypass and peaking, and the appropriate comparison stream reaches using quantitative data and tree cores.  The comparison may include:
· Histogram of size-class distributions of dominant woody riparian species

· Frequency analysis of distribution of dominant species

· Ordination to compare species composition of plots and/or reaches

· Proportion of wetland and non-wetland species

· Proportion of exotic and native species

· Characterize the relationship between historic and existing land uses, recreation activities, and riparian resources. 
· Develop indicators for riparian health in consultation with the Aquatic TWG to be used for the development of the PM&Es.
Project Reservoirs

· Summarize the distribution, characteristics, and condition of the riparian resources at Project reservoirs in relation to WSE fluctuations such as: 

· Annual patterns and inter-annual fluctuations, and; 

· Inundation area-water surface elevation relationships.
Potential Project Betterments

· Identify and map the distribution of riparian resources at proposed Project Facilities, betterments, construction and staging, and new inundation areas.

Project Maintenance Activities

· Identify Project maintenance activities that occur near existing riparian resources.

Schedule:

	Date
	Activity

	July and August 2007
	Select riparian transects in consultation with the Aquatic TWG, 

	August and October 2007
	Conduct comparison stream, betterments, and Project reservoirs field surveys and summarize life history strategies

	November 2007 through February 2008
	Complete data analysis

	March through October 2008
	Conduct field surveys (topography, water surface elevations, velocities) and conduct betterment surveys

	November 2008 through June 2009
	Analyze data and prepare draft report

	June 2009
	Distribute draft report to the Aquatic TWG

	July through August 2009
	Aquatic TWG 60 day review and comment period

	September through October 2009
	Resolve comments and prepare final report

	November 2009
	Distribute final report to the Aquatic TWG and Plenary


References:

Placer County Water Agency (PCWA). 2006a.  Middle Fork American River Hydroelectric Project (FERC 2079).  2005-2006 Existing Environment Study Package. June 17, 2005.

PCWA 2006b.  Middle Fork American River Hydroelectric Project (FERC 2079) 2006 Aquatic Habitat Characterization Study Plan.  September 8, 2006.
PCWA.  2007b.  PCWA Instream Flow Field Site Visit Data Packet.  October, 2007.

TABLES

Table AQ 10-1.
Middle Fork Project Bypass and Peaking Reaches and Comparison Reaches. 
	River or Stream
	Bypass Reaches1

	Middle Fork American River
	French Meadows Dam to Middle Fork Interbay

	
	Middle Fork Interbay Dam to Ralston Afterbay

	Duncan Creek
	Duncan Creek Diversion Dam to the Middle Fork American River Confluence

	Rubicon River
	Hell Hole Dam to Ralston Afterbay

	North Fork Long Canyon Creek
	North Fork Long Canyon Diversion Dam to the Confluence of Long Canyon Creek

	South Fork Long Canyon Creek
	South Fork Long Canyon Diversion Dam to the Confluence of Long Canyon Creek

	Long Canyon Creek
	Confluence of North and South Forks of Long Canyon Creek to confluence of Rubicon River

	
	Peaking Reaches2

	Middle Fork American River
	Oxbow Powerhouse to the North Fork American River Confluence

	North Fork American River
	Middle Fork American River Confluence to the Folsom Reservoir High Water Mark

	
	Comparison Reaches3

	Duncan Creek
	Duncan Creek Diversion to approximately 3 miles upstream (D9.0) 

	North Fork Long Canyon Creek
	North Fork Long Canyon Creek Diversion to 1/2 mile upstream (NFLC3.8)

	South Fork Long Canyon Creek
	South Fork Long Canyon Creek Diversion to approximately 2 miles upstream (SFLC4.2)

	North Fork Middle Fork American River
	Confluence with Middle Fork American River to approximately 4 miles upstream (NFMF2.3)

	North Fork American River
	Lake Clementine to approximately 30 miles upstream (NF31.3 and NF53.7)

	1Bypass reaches are those where water is rerouted from the stream or river at a diversion dam and reintroduced below a powerhouse.

2 Peaking reaches are those reaches where daily and within-day changes in river flow occur as a result of power releases that are scheduled to follow power demand.

3The approximate locations for comparison stream reaches are shown on Map AQ 1-1.


Table AQ 10-2.
2005 and 2006 Riparian Habitat Characterization Study Objectives.

	2005 and 2006 Riparian Habitat Characterization Study Purpose

	Identify, map, and describe the riparian and meadow habitat upstream and downstream of the Project dams and diversions.

	2005 Study Plan Objectives

	Identify the locations of riparian and meadow habitat along the streams and rivers upstream and downstream of the MFP dams and reservoirs.

	Qualitatively describe riparian and meadow habitats.

	Identify unregulated streams in the vicinity of the Project that could serve as comparison reaches for subsequent studies.

	Identify potential historical and existing activities that may have or are currently affecting the development of the riparian habitat.


	Table AQ 10-3.
Riparian 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

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

	IF 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

	IF 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

	Middle Fork American River Upstream of Middle Fork Interbay

	IF MF51.8
	Abv Reservoir
	Not a suitable comparison reach
	Riparian Site (potential)

	IF 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

	IFMF36.23
	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

	IF MF26.2
	MFAR-R4
	25.9 - 26.4
	696388, 4320083
	9 (23)4
28 (20)
	2 (4)
	2 (2)
	2 (7)4
1 (20)
	3 (10)4
18 (20)
	0
	Instream Flow, Geomorphic, and Riparian Site 

(2D Amphibian Site)

	Middle Fork American River Downstream of Ralston Afterbay

	IF 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
	Instream Flow, Geomorphic, and Riparian Site

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

	Rubicon River

	IF R36.2
	Abv Reservoir
	Not a suitable comparison reach
	Riparian Site (potential)

	IF R25.7
	RUB-R3
	25.1 - 26.2
	720666, 4319717
	11 (26)
	2 (4)
	3 (4)
	3 (6)
	3 (11)
	1
	Instream Flow, Geomorphic, and Riparian Site

	IF R20.9
	RUB-R2
	20.2 - 21.0
	717255, 4314092
	13 (22)
	3 (5)7
	1 (1)
	5 (5)
	4 (11)
	0
	Instream Flow, Geomorphic, and Riparian Site

	IF R3.5
	RUB-R1
	2.6 - 3.7
	697150, 4319188
	11 (22)6
28 (20)
	2 (3)
	2 (3)
	3 (5)
	3 (11)6
28 (20)
	0
	Instream Flow, Geomorphic, and Riparian Site 

(2D Amphibian Site)

	North Fork Long Canyon Creek

	IF NFLC3.8
	Abv Diversion
	Not a suitable comparison reach
	Riparian Site (potential)

	IF NFLC1.9
	NFLONG-R1
	1.7 - 2.1
	716314, 4324314
	12 (18)
	2 (3)
	3 (3)
	3 (3)
	4 (9)
	0
	Instream Flow, Geomorphic, and Riparian Site

	South Fork Long Canyon Creek

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

	IF 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

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

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

	IF NFMF1.72.3
	Other Trib.
	3.1 - 2.4
	697380, 4321935
	3 (4)
	n/a
	n/a
	n/a
	n/a
	4
	Riparian and Amphibian Site

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

	IF 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

	IF 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)


1Table to be completed in the field and in coordination with the Aquatic TWG.  Study sites and modeling cross-sections were selected in the field in coordination with the Aquatic TWG in August and October 2007.  Detailed information regarding mesohabitats and cross-sections is available in the PCWA Instream Flow Field Site Visit Data Packet (PCWA 2007b).

2See Map AQ 1-2 for reach descriptions.

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

4Three of the pool and three of the run cross-sections will be replaced with 2D modeling for amphibian breeding habitat.  

5Site selected for 2D modeling.   No cross-sections are required for 2D modeling.  

6Three of the pool cross-sections will be replaced with 2D modeling for amphibian breeding habitat.

7One cross-section comes from a run mesohabitat.

82D Modeling sites will in some cases extend downstream into portions of other mesohabitat units.
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