DRAFT—Do Not Cite.  Numbers Subject to Revision.


Table AQ 7-1. Middle Fork Project Facilities – Entrainment Characteristics

	Facility
	Hydraulic Capacity  (cfs)
	Frequency of Use (cfs)
	Inlet/Outlet Type
	Inlet Area    (ft.2)
	Approach Velocity (fps)
	Intake Depth      (ft)
	Comments

	French Meadows Reservoir

	French Meadows-Hell Hole Tunnel
	Existing Project:

400

Betterment: 800
	Frequent during spring and summer
	Inlet: 10 ft. dia. pipe.  Trash rack with 2.6 in. bar spacing.

Outlet: vertical Francis turbine
	Inlet: 78.5
Trash Rack: 484


	Inlet/Exist: 0-5.1

Inlet/Better: 0-10.2

Trash Rack/Exist: 0-0.8

Trash Rack/Better: 0-1.6


	145(1)
	Betterment – French Meadows Powerhouse capacity upgrade.
French Meadows Powerhouse discharges into Hell Hole Reservoir.

	French Meadows Dam – Low Level Outlet
	1,430
	Infrequent
	Inlet: 60 in. pipe with slide gate.  Trash rack with 6 in. bar spacing.

Outlet: 60 in. Ring Jet Valve
	Inlet: 28

Trash Rack: 52
	Inlet: 0-51
Trash Rack: 0 - 28

	211.5(2)
	Energy dissipating valve discharges to a plunge pool

	French Meadows Dam – Instream Flow Pipe Intake
	4 - 8
	Continuous
	Inlet: 8 in. pipe.

Outlet: 8 in. Howell-Bunger Valve
	Inlet: 0.35

Trash Rack: 23


	Inlet: 11.4 – 22.86 

Trash Rack: 0.2 – 0.4 


	194(1)
	Energy dissipating valve discharges to a plunge pool


(1)Maximum reservoir operating surface elevation minus intake surface elevation.
(2) Maximum reservoir operating surface elevation minus curb intake elevation.

Table AQ 7-1. Middle Fork Project Facilities – Entrainment Characteristics (cont.).
	Facility
	Hydraulic Capacity  (cfs)
	Frequency of Use (cfs)
	Inlet/Outlet Type
	Inlet Area    (ft.2)
	Approach Velocity (fps)
	Intake Depth      (ft)
	Comments

	Hell Hole Reservoir

	Hell Hole-Middle Fork Tunnel
	800
	Frequent
	Inlet: 11.5 ft. dia. pipe. Trash rack with 2 in. bar spacing

Outlet: Two Pelton Turbines
	Inlet: 104
 Trash Rack: 705


	Inlet: 0-7.8
Trash Rack: 0-1.1


	308.1(1)
	Powerhouse discharges into Middle Fork Interbay

	Hell Hole Dam Outlet Works
	6-848
	Continuous low flow (6-20); Infrequent during outages (approx. 65); Infrequent and would cause facility damage (65-848)
	Rectangular inlet (with trash rack) into horizontal 13 ft. horseshoe shaped tunnel (original tunnel opening shut with stop logs). 
	Inlet: 76

Trash Rack: 300.3
	Inlet: 0.08-11.2

Trash Rack: 0.02-2.82
	342(2)
	Outlet works is a tunnel that leads to a 48 in. dia. pipe and 16 in. dia. pipe for the Hell Hole Powerhouse, instream flow pipe, and low level outlet.

	Hell Hole Dam Low Level Outlet(4)
	Calculated maximum capacity 848
	Infrequent (would cause facility damage)
	Inlet: 48 in. dia. pipe with butterfly valve. Outlet: 48 in. hollow-cone valve
	12.6
	48 in. pipe opening inlet: 0-67.3(3)
	342(2)
	Energy dissipating valve discharges to a plunge pool

	Hell Hole Power House(4)
	Approx 45
	Continuous except for maintenance
	Inlet: 20 in. dia. pipe with control valve

Outlet: horizontal Francis turbine
	2.18


	20 in. pipe opening inlet: 0-20.6(3)
	342(2)
	20 in. dia. penstock for powerhouse “Y’s” off of 48 in. dia pipe.  Hell Hole Powerhouse discharges to plunge pool

	Hell Hole Dam Instream Flow Pipe(4)
	20
	Infrequent (typically Instream flow compliance is provided by Hell Hole Powerhouse) discharge
	Inlet: 16 in. dia. pipe with butterfly valve. Outlet: 12 in. hollow-cone valve.
	0.8
	16 in. pipe opening inlet: 0-25(3)
	342(2)
	Energy dissipating valve discharges to a plunge pool


(1) Maximum reservoir operating surface elevation minus intake surface elevation.
(2) Maximum reservoir operating surface elevation minus intake elevation invert of Hell Hole Dam Outlet Works.
(3) Intake velocity calculated at the pipe inlet inside the tunnel.  Intake velocity to the tunnel is much lower (see Hell Hole-Middle Fork Tunnel Intake) 
(4) Outlet branches off from tunnel.  Inlet to tunnel is the Hell Hole Dam Outlet Works.

Table AQ 7-1. Middle Fork Project Facilities – Entrainment Characteristics (cont.).
	Facility
	Hydraulic Capacity  (cfs)
	Frequency of Use (cfs)
	Inlet/Outlet Type
	Inlet Area    (ft.2)
	Approach Velocity (fps)
	Intake Depth      (ft)
	Comments

	Middle Fork Interbay

	Middle Fork – Ralston Tunnel
	836
	Frequent
	Inlet: Tunnel with slide gate and 
trash rack with 3 in.bar spacing

Outlet: Pelton Turbine
	Tunnel Inlet: 96

Trash Rack: 680
	Inlet: 0-8.71

Trash Rack: 0-1.23
	51(1)
	Ralston Powerhouse discharges into Ralston Afterbay

	Middle Fork Interbay Dam Low Level Outlet
	895
	Infrequent
	Inlet: 60 in. dia. with slide gate and Grizzly (8 in. bar opening)

Outlet: Open pipe
	Pipe Inlet: 19.6

Grizzly: 62
	Inlet: 0-45.7
Trash Rack: 0-14.4 
	68.5(1)
	Discharges to a plunge pool

	Middle Fork Interbay Dam Stream Maintenance Pipe 
	12-23
	Continuous
	Inlet: 20 in dia. pipe with slide valve and trash rack (3 in. bar opening)

Outlet: Open pipe
	Pipe Inlet: 2.18

Trash Rack: 6.0
	Inlet: 5.5-10.6

Trash Rack: 2.0-3.8
	39.84(1)
	Outlet discharges to a plunge pool


(1) Maximum reservoir operating surface elevation minus intake elevation invert.

Table AQ 7-1. Middle Fork Project Facilities – Entrainment Characteristics (cont.).
	Facility
	Hydraulic Capacity  (cfs)
	Frequency of Use (cfs)
	Inlet/Outlet Type
	Inlet Area    (ft.2)
	Approach Velocity (fps)
	Intake Depth      (ft)
	Comments

	Ralston Afterbay 

	Ralston – Oxbow Tunnel
	1,088
	Frequent
	Inlet: Tunnel with slide gate and trash rack with 3 in. bar spacing

Outlet: vertical Francis turbine
	Tunnel Inlet: 96

Trash Rack:  590
	Inlet: 0-11.3

Trash Rack: 0-1.8
	39(1)
	Oxbow Powerhouse discharges into the Middle Fork American River

	Ralston Afterbay Dam Low Level Outlet
	1,671
	Infrequent
	Inlet: 72 in. dia. with slide valve and Grizzly (8” bar opening)

Outlet: 72 in. dia. slide gate
	Pipe Inlet: 28.3

Grizzly: 82.6
	Inlet: 0-59.1

Trash Rack: 0-20.33
	74(1)
	Discharges to a plunge pool

	Ralston Afterbay Dam Stream Maintenance Pipe 
	75
	Frequent – 10 cfs

Infrequent – 75 cfs
	Inlet: 30 in. dia. pipe with slide valve and trash rack (3.88 in. bar opening)

Outlet: 30 in. dia. Ring Jet valve
	Pipe Inlet: 4.9

Trash Rack: 36.2
	Inlet: 2.04-15.31

Trash Rack: 0.3-2.1 
	41.25(1)
	Energy dissipating valve discharges to a plunge pool


(1) Maximum reservoir operating surface elevation minus intake elevation invert.

Table AQ 7-1. Middle Fork Project Facilities – Entrainment Characteristics (cont.).
	Facility
	Hydraulic Capacity  (cfs)
	Frequency of Use (cfs)
	Inlet/Outlet Type
	Inlet Area    (ft.2)
	Approach Velocity (fps)
	Intake Depth      (ft)
	Comments

	Duncan Creek Diversion

	Duncan Creek  – Middle Fork Tunnel
	400
	Frequent
	Inlet: Tunnel with stop logs. 

Trash Rack (with 9 in. bar spacing.)
Outlet: Open tunnel
	Tunnel Inlet: 51
Trash Rack:  51
	Inlet: 0-7.84
Trash Rack: 0-7.84
	4.25(1)
	Discharges into French Meadows Reservoir

	Duncan Creek Low Level Outlet
	304
	Infrequent
	Inlet: 60 in. dia. pipe w/ slide gate and grizzly with 10 in. bar spacing.
Outlet: Open pipe
	Pipe Inlet: 19.6
Grizzly: 58.7
	Inlet: 0-15.5
Trash Rack: 0-5.2 
	13.5(2)
	Discharges to a plunge pool

	Duncan Creek Stream Maintenance Pipe 
	4 - 8
	Continuous
	Inlet: 10 in. dia. pipe with slide gate and trash screen (with 1.75 in. openings)
Outlet: Discharge weir.
	Pipe Inlet: 0.55
Trash Screen: 12.2
	Inlet: 7.3-14.6

Trash Rack: 0.33-0.66
	5(1)
	Outlet discharges to a plunge pool


(1) Diversion Dam Crest minus top of intake weir.

(2) Diversion Dam Crest minus invert elevation.

Table AQ 7-1. Middle Fork Project Facilities – Entrainment Characteristics (cont.).

	Facility
	Hydraulic Capacity  (cfs)
	Frequency of Use (cfs)
	Inlet/Outlet Type
	Inlet Area    (ft.2)
	Approach Velocity (fps)
	Intake Depth      (ft)
	Comments

	North Fork Long Canyon



	North Fork Long Canyon Diversion Pipe


	100
	Frequently during winter and spring. No diversion after July 1.
	Inlet: Parshall Flume with slide gate to a 36 in. dia pipe. Trash rack w/ 2 in. bar spacing.
Outlet: 403 foot deep drop inlet to the Hell Hole - Middle Fork Tunnel
	Inlet: 16

Trash Rack: 68.7
	Inlet: 0 – 6.25

Trash Rack: 0 – 1.46
	6(1)
	Discharge to Hell Hole – Middle Fork Tunnel

	North Fork Long Canyon Low Level Outlet
	104
	Infrequent
	Inlet: 36 in. dia. pipe with slide gate

Outlet: open pipe
	Inlet: 7.1


	Inlet: 0 – 14.7


	5.5(1)
	Discharge to streambed

	North Fork Long Canyon Stream Maintenance Pipe 
	0 - 2
	Continuous
	Inlet: 12 in. dia pipe with 12 in. Slide  valve

Outlet: 25 in. wide concrete channel with weir
	Inlet: 0.8


	Inlet: 0 - 2.5


	6(1)

	Discharge to streambed


(1)  Diversion dam spillway crest minus invert elevation.
Table AQ 7-1. Middle Fork Project Facilities – Entrainment Characteristics (cont.).
	Facility
	Hydraulic Capacity  (cfs)
	Frequency of Use (cfs)
	Inlet/Outlet Type
	Inlet Area    (ft.2)
	Approach Velocity (fps)
	Intake Depth      (ft)
	Comments

	South Fork Long Canyon



	South Fork Long Canyon Diversion Pipe


	200
	Frequently during winter and spring. No diversion after July 1
	Inlet: 42 in. dia. pipe with inlet weir. Trash rack w/2.4 in. bar spacing.

Outlet: 387 foot deep drop inlet to Hell Hole-Middle Fork Tunnel  
	Inlet: 36

Trash Rack: 107
	Inlet: 0 – 5.6

Trash Rack: 0 – 1.87
	11(1)
	Discharge to Hell Hole – Middle Fork Tunnel

	South Fork Long Canyon Low Level Outlet
	136

136
	Infrequent
	Inlet: 36 in. dia. pipe with slide gate

Outlet: open pipe
	Inlet: 7.1


	Inlet: 0 – 19.5


	12.2(1)
	Discharge to streambed

	South Fork Long Canyon Stream Maintenance Pipe 
	2.5 - 5
	Continuous


	Inlet: 12 in. dia pipe with 12 in. Slide  valve

Outlet: 48 in. wide concrete channel with weir 
	Inlet: 0.8


	Inlet: 3.1 – 6.25


	6(1)
	Discharge to streambed


(1)  Diversion dam spillway crest minus invert elevation.
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