























Revised AQ 1 — Instream Flow Technical Study Plan

SCHEDULE:

Date Activity

June 2007 Select calibration flows in consultation with the Aquatic
and Recreation TWGs

July and August 2007 Select instream flow modeling site selection,
installation of pressure transducers in the peaking
reach

November 2007 through February | Consult with the Aquatic TWG regarding: habitat
2008 suitability criteria, periodicity charts, and habitat
modeling methods

March through October 2008 Conduct field surveys (topography, water surface
elevations, velocities, substrate/cover data collection)

November 2008 through June 2009 | Analyze data and prepare draft report

June 2009 Distribute draft report to the Aquatic TWG

July through September 2009 Aquatic TWG 90 day review and comment period

October through December 2009 Resolve comments and prepare final report

January 2010 Distribute final report to the Aquatic TWG and Plenary
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TABLES
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Revised AQ 1 — Instream Flow Technical Study Plan

Table AQ 1-1. Instream Flow Study Reaches and Modeling Methods.

° Approximate Discharges for Model
- g2 Calibration (cfs)?
2 ; 2 %*E (V = Velocity data collection)
. - e © = zZ =)
Study Reaches/Sites 5 § fi_,’ ng © 2 Modeling Methods
0] %3 @ =
@ x C"L(E g € g« Aquatic Habitat Riparian
ol 2125 3 xZTo Modelin i
nlEleQ Z o< & g /Geomorphic
© x o O - O .
2|8 S @ a9 % - Modeling
2lelee| £ |228| Base | Med | High
Duncan Creek
Duncan Creek upstream of Diversion Based on Develop stage-discharge
availability of spring | relationship for riparian
() IF D9.0 1-3 NA NA NA high flows (HF) vegetation comparisons
Duncan Creek below Diversion IF D6.3/
() D8.3 10 4-8 16" 44 HF’ 1D
Middle Fork American River Upstream of Middle Fork Interbay
Middle Fork American River upstream of Develop stage-discharge
French Meadows Reservoir relationship for riparian
IF vegetation comparisons
() MF51.8 1-3 NA NA NA HF’ (potential)
Middle Fork American River below French IF
Meadows Reservoir () MF44.7 10 4-8 48’ 187 HF’ 1D
Middle Fork American River Immediately IF
above Middle Fork Interbay5 () MF36.2 TBD 4-8 48" 187 HF’ 1D
Middle Fork American River from Middle Fork Interbay to Ralston Afterbay
Middle Fork American River between Middle IF 1D (some 2D for Amphibian
Fork Interbay and Ralston Afterbay ) MF26.2 10 | 12-23 | 100" | 374® HF’ habitat)
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Table AQ 1-1. Instream Flow Study Reaches and Modeling Methods (continued).

©
5 5o Approximate Discharges for Model
e o> Calibration (cfs)?
0 Sa % = (V = Velocity data collection) _
. Cle| =8 z5 Modeling Methods

Study Reaches/Sites S|l el = @

AHEE E e

x|, E 8 £ o+ Aquatic Habitat Ipanian/

n| 2|0 @ X T Modeling Geomorphic

g|l<|Co z °Scso Modeling

S8 8¢ 2 2385 -

al & &a & <=4 Base ‘ Med ‘ High
Middle Fork American River Downstream of Ralston Afterbay
Middle Fork American River below 10% or
Ralston Afterbay 0.5-1

° IF MF14.1 mile* 75 368" 1000 HF’ 2D/1D
Middle Fork American River above 10% or
North Fork American River confluence 0.5-1
° IF MF4.8 mile* 75 368" 1000 HF’ 2D/1D
Rubicon River
Rubicon River above Hell Hole Develop stage-discharge
Reservoir relationship for riparian
vegetation comparisons
o IF R36.2 1-3 NA NA NA HF’ (potential)

Rubicon River below Hell Hole 315°
Reservoir [ IF R25.7 10 10-20 | 80“° HF’ 1D
Rubicon River Near Ellicott Bridge 10-20

[ IF R20.9 10 6 80"° 315° HF’ 1D
Rubicon River Near Ralston Afterbay 10- 1D (some 2D for Amphibian

) IF R3.5 10 20° 80"° 315° HF’ habitat)
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Table AQ 1-1. Instream Flow Study Reaches and Modeling Methods (continued).

S
5 5o Approximate Discharges for Model
e o> Calibration (cfs)?
o Sa % = (V = Velocity data collection) )
. Cle| =8 z5 Modeling Methods

Study Reaches/Sites cl| g = oD

o & %'g o T8 ) . Riparian/

04 o L £ E g« Aquatic Habitat :

n| 2|0 @ X T Modeling Geomorphic

g|l<|Co z °Scso Modeling

S| €| 8o I3 28§ :

al & &a & <=4 Base ‘ Med ‘ High
North Fork Long Canyon Creek
North Fork Long Canyon Creek Develop stage-discharge
upstream of Diversion relationship for riparian

vegetation comparisons
[ IF NFLC3.8 1-3 NA NA NA HF’ (potential)
North Fork Long Canyon Creek below
Diversion [ ] IF NFLC1.9 6 2 5 11 HF’ 1D
South Fork Long Canyon Creek
South Fork Long Canyon Creek Develop stage-discharge
upstream of Diversion relationship for riparian
() IF SFLCA4.2 1-3 NA NA NA HF’ vegetation comparisons
South Fork Long Canyon Creek below
Diversion () IF SFLC2.3 6 2.5-5 10" 21 HF’ 1D
Long Canyon Creek
Long Canyon Creek below North and
South Fork Long Canyon Creek ( IF LC9.0 6 4.5-7 15" 47.5 HF’ 1D
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Table AQ 1-1. Instream Flow Study Reaches and Modeling Methods (continued).

S
5 5 o Approximat(_a Dis_charges ;‘or Model
c Q- Calibration (cfs)
o Sa % = (V = Velocity data collection) )
. Cle| =8 z5 Modeling Methods
Study Reaches/Sites cl| g = oD
3 & %.g o g2 Riparian/
x o L £ E g« Aguatic Habitat .
n| 2|0 @ X T Modeling Geomorphic
S| T|CO z °S5o Modeling
2| Q| §3 [ S3E ,
N & <=4 Base ‘ Med ‘ High
Other Tributaries
North Fork Middle Fork American River Develop stage-discharge
, relationship for riparian
o IF NFMF2.3 1-3 NA NA NA HF vegetation comparisons

North Fork American River Develop stage-discharge

relationship for riparian
o IF NF31.3 1-3 NA NA NA HF’ vegetation comparisons

North Fork American River Develop stage-discharge

relationship for amphibian
() IF NF35.7 1-3 NA NA NA HF’ breeding habitat.

North Fork American River Develop stage-discharge
relationship for riparian
vegetation comparisons. Limited

() IF NF53.7 1-3 NA NA NA HF’ access at high flows.

'Number of habitat units to model in some reaches may be reduced due to circumstances in the particular reach. See text for details.
*The target discharges were developed in consultation with the Aquatic and Recreation TWG. The discharges are approximate (or target releases) and the exact discharge may
vary depending on circumstances during the release period (e.g., ability to accurately release flows, weather, etc.). The intent of the target discharges is to provide water surface
elevations and a velocity data set to calibrate the hydraulic models. If flows during field data collection greatly deviate from the target discharges identified here, the Aquatic TWG
will be notified and a decision will be made if additional data is required to calibrate the hydraulic models. A detailed table used by the Aquatic TWG to develop the flows is included

in Appendix A.

*The number of mesohabitat units sampled may need to be reduced in this reach because habitat units are very long.

“If two-dimensional modeling is determined to be the most appropriate method in the reach, up to one mile (0.5 — 1.0 miles) of habitat will be modeled.

*The accessible section of stream in this section of river is short in length and may not be representative.
®Hell Hole release plus natural accretion, approximate target flows are 10-20, 104, and 370 cfs

"Based on availability of spring high flows.

®The 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.
®The 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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Table AQ 1-2. Instream Flow Study Detailed Site Information.
UTM-Coords at Number of
Beginning of Site
. Geomorphic River Mile (Downstream . .
Site Name Reach? Location of Site River Mile) Mesohabitats (Cross-sections) Special Comments
(Zone 10N, Purpose Cross-
NAD83) Total HGR | LGR | RUN | POOL sections
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
Instream Flow, Geomorphic,
IF D6.3 DUN-R2 6.1-6.5 715520, 4332094 10 (22) 2(4) 2(2) 2(4) 4(12) 0 and Riparian Site
Limited Purpose Site
IF D8.3 DUN-R2 8.0-85 717228, 4334321 3 (3) n/a n/a n/a n/a 3 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 44.7-451 716554,4329824 | 8(19) | 2@3) | 1(1) | 2@ | 3(12) 0 Instream Flow, Geomorphic,
and Riparian Site
IFMF36.2° MFAR-R5 36.0-36.2 708184,4322341 | 11(17) | 3@ | 10 | 33 | 4(9 0 Instream Flow, Geomorphic,
and Riparian Site
Middle Fork American River from Middle Fork Interbay to Ralston Afterbay
a 4 4 Instream Flow, Geomorphic,
IF MF26.2 MFAR-R4 25.9-26.4 696388, 4320083 | 23 | 24 | 229 | 200 | 3(10) 0 and Riparian Site
2%(20) 1(20) | 1%(20) o
(2D Amphibian Site)
Middle Fork American River Downstream of Ralston Afterbay
IF MF14.1° MFAR-R3 13.8-145 685560, 4313771 | 10 (2D)° | 1(2D)°| 3(2D)° | 2 (2D)° | 4 (2D)° 0 Instream Flow, Geomorphic,
and Riparian Site
5 5 5 5 5 5 Instream Flow, Geomorphic,
IF MF4.8 MFAR-R1 41-48 675208, 4310856 | 11 (2D) 0 3(2D)° | 4 (2D)° | 4 (2D) 0 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) | 34 | 3(6) | 311 1 Instream Flow, Geomorphic,
and Riparian Site
7 Instream Flow, Geomorphic,
IF R20.9 RUB-R2 20.2-21.0 717255, 4314092 13 (22) 3(5) 1(1) 5(5) | 4(11) 0 and Riparian Site
Copyright 2008 by Placer County Water Agency AQ 1-2-1 May 2008
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Table AQ 1-2. Instream Flow Study Detailed Site Information.*

UTM-Coords at
Beginning of Site

Number of

Site Name Gegggi:rr[])zhic LocRai;/iimgifleSite (%ﬁyer:sﬂﬁg;" Mesohabitats (Cross-sections) Special Comments
(Zone 10N, PurpospT Cross-
NAD83) Total HGR | LGR | RUN | POOL sections
a 6 Instream Flow, Geomorphic,
IF R3.5 RUB-R1 2.6-3.7 697150, 4319188 1218 ggg 2(3) 2(3) 3(5) 38((1213) 0 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 17-21 716314,4324314 | 12(18) | 2@3) | 3@3) | 3(Q®) | 4(9) 0 nstream ':Fl‘i’r;’;'rgﬁos”i:grphic'
South Fork Long Canyon Creek
IF SFLC4.2 Abv Diversion 46-4.9 720388, 4326694 3(3) n/a n/a n/a n/a 3 Riparian Site Only
IF SFLC2.3 SFLONG-R1 22-26 717821, 4324192 | 11(19) | 22 | 2@ | 36) | 409 0 instream ﬂ?&rgﬁc’sﬂgrphic'
Long Canyon Creek
IF LC9.0 LONG-R2 8.7-9.2 712229,4319403 | 8(18) | 1(2 | 24 | 23 | 3(9) 0 '”Streg‘rﬂj E(i)p\:;’ri(;r?()sr}:grphlc’
Other Tributaries (North Fork American River and North Fork of the Middle Fork American River)
IF NFMF3-#2.3 Other Trib. 3.1-24 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 Riparian Site Only
IF NF35.7 Other Trib. 35.6 - 36.0 681311, 4322809 2(2) n/a n/a n/a n/a Amphibian Site Stage Only
Riparian Site Only
IF NF53.7 Other Trib. 53.1-53.3 691215, 4338605 3(3) nia nia nia nia 3 (Limited Access at High
Flows)

Table 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).

?See Map AQ 1-2 for reach descriptions.
*The accessible section of stream in this section of river is short in length and may not be representative.
“Three of the pool and three of the run cross-sections will be replaced with 2D modeling for amphibian breeding habitat.
®Site selected for 2D modeling. No cross-sections are required for 2D modeling.
®Three of the pool cross-sections will be replaced with 2D modeling for amphibian breeding habitat.
"One 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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MAPS
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APPENDIX AQ 1-A
Target Instream Flow Modeling Calibration Flows Working Table
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Appendix AQ 1-A. Target Instream Flow Modeling Calibration Flows Working Table.

Facility/ License Requirement* 1975 - 2003 Hydrology (cfs) Target Approxim | Approximate Frog Breeding Comments
Location % Exceedance Calibration as ate Timing in 2008 Con_5|derat|0ns
Min, Avg, Max, 30% of Avg 90, 80, 50, 20, 10, 40% of 10 Flow/Release™™ " | Duration During Flow
(days) Releases
Duncan Creek Dry: 4 cfs or natural Imp: 0.1, 13.0, 2560, 3.9 0.7, 1.1, 59, 13, 16, 6.4 4-8,16°, 44 1,2,1 Sp, Sp, Sp Likely Not
Diversion Dam Wet: 8 cfs or natural Unimp: 0.1, 38.6, 2800, 11.6 0.8, 1.2, 8.2, 55, 110, 44.0
French Meadows Dry: 4 cfs Imp: 2.6, 19.4, 3430, 5.8 55, 7.7, 9.6, 11, 14, 56 4-8, 48°, 187 1,21 Su, Sp/Early Su, Sp Likely Not
Dam Wet: 8 cfs Unimp: 0.2, 165.3, 10373, 49.6 4.5, 9.3, 46.4, 248, 467, 187.0
Middle Fork Dry: 12 cfs or natural Imp: 4.8, 67.9, 7600, 20.4 13.0, 18.0, 24.0, 46, 85, 34.1 12-23,100°, 374° 1,2,1 Su, Sp/Early Su, Sp May/Early June
Interbay Wet: 23 cfs or natural Unimp: 2.8, 344.4, 17359, 103.3 15.3, 23.6, 98.4, 552, 935, 374.1
Below Oxbow All Times: 75 cfs bl. NF of MF Imp : 41.0, 1123.7, 64500, 337.1 119.0, 277.0, 743.0, 1510, 2310, 924.0 75, 368°, 1000°° 2,4,2 Su, Su, Su Likely Not, Typical
Powerhouse Confluence Unimp? 15.4, 1244.5, 88473, 373.4 76.6, 116.3, 362.8, 1971, 3229, 1291.4 Summer Operations
Unimp: 17.1, 1481.6, 87662, 444.5 81.2, 124.0, 466.6, 2428, 3863, 1545.0 Are Within The Range
Of Target Flow
Releases
Hell Hole Dam Dry: Imp: 0.3, 39.4,17100, 11.8 10.0, 12.0, 20.0, 23, 26, 10.4 10-20, 80>"°, 315™ 3,6 (**may be | Su, Sp/Early Su, Sp May/Early June
10 cfs June 1 - Oct 14 UnImpZ: 0.1, 278.9, 22985, 83.7 5.1, 11.3, 75.1, 416, 789, 3154 able to
6 cfs Oct 15 — May 31 Unimp: 0.1, 405.7, 25762, 121.7 9.1, 19.6, 120.4, 596, 1174, 469.6 reduce), 3
Wet:

20 cfs May 15 — Dec 14
10 cfs Dec 15 — May 14

Rubicon Bl South None Imp: 8.3, 117.4, 27544, 35.2 26.0, 32.3, 47.1, 106, 193, 77.3 10-20%, 80*, 315* (*Hell ** same days Su, Sp/Early Su, Sp May/Early June
Fork Unimp? 3.7, 356.9, 34973, 107.1 19.2, 29.4,101.3, 533, 924, 369.5 Hole release plus as above
Unimp: 3.0, 599.1, 36353, 179.7 19.1, 35.4,178.7, 933, 1667, 666.8 natural accretion,

approx. target 10-20,

104, 370)
South Fork Long Dry: 2.5 cfs or natural Imp: 0.0, 8.7, 1304, 2.6 0.4, 0.7, 34, 6, 10, 4.2 255,10, 21 1,2,1 Sp, Sp, Sp Presently Unknown
Canyon Diversion Wet: 5 cfs or natural Unimp: 0.0, 18.4, 1304, 55 0.4, 0.7, 4.4, 30, 52, 20.7
Dam
North Fork Long All Times: 2 cfs or natural Imp: 0.0, 5.1, 742, 15 0.3, 04, 20, 4, 8, 3.2 27 5°, 11 1,2,1 Sp, Sp, Sp Presently Unknown
Canyon Diversion Unimp: 0.0, 9.8, 742, 2.9 0.3, 0.4, 24, 15, 27, 11.0
Dam
Long Canyon None Imp: 0.1, 29.3, 3424, 8.8 1.2, 1.8, 83, 29, 64, 25.6 45-7°,15°, 475(NFand | 1,2, 1(* Sp, Sp, Sp Presently Unknown
Creek Unimp: 0.1, 43.8, 3424, 13.1 1.2, 1.8, 10.6, 65, 119, 47.5 SF releases above plus same days as

natural accretion) NF and SF

above)

'CDWR 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.
2Unimp* = Unimpaired flows without PCWA Project, but impaired by SMUD.
*The lowest flow is the existing minimum flow. The medium flow is the higher of (A) the 2X the highest existing minimum flow or (B) the average of the 50% exceedance flow and the 30% of average flow (typically the latter). The highest flow is 40% of the 10%
exceedance flow (allows modeling up to the 10% exceedance flow). Some exceptions exist to these rules. Below the Oxbow Powerhouse the maximum flow is set at 1000 cfs as this is the maximum flow that can be released through the powerhouse. In the North
and South Forks of Long Canyon the medium flow target was set higher, between the minimum and high flows, to facilitate hydraulic modeling.
“These are target flows identified by the Aquatic TWG based on current information. The target flows may need to be modified if for instance the Recreation studies indicate that a flow outside the range of flows that can be modeled by the target flows
needs to be evaluated.
*These flows are proposed for velocity data collection and will need to be maintained for several days during daylight hours. The other flows can be measured quickly and require shorter duration releases.
®An additional water surface elevation measurement near 2000 cfs will be measured if possible during spring runoff.
An additional water surface elevation measurement lower than the minimum flow, will be obtained if possible, to facilitate low flow modeling.
®The target discharges were developed in consultation with the Aquatic and Recreation TWG. The discharges are approximate (or target releases) and the exact discharge may vary depending on circumstances during the release period (e.g., ability to accurately release flows, weather, etc.). The
intent of the target discharges is to provide water surface elevations and a velocity data set to calibrate the hydraulic models. If flows during field data collection greatly deviate from the target discharges identified here, the Aquatic TWG will be notified and a decision will be made if additional data is
required to calibrate the hydraulic models.
*The 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.

“The 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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