Freeman Diversion

Multiple Species Habitat Conservation Plan

“Conserving Water Since 1927”

June 30, 2020



Freeman Diversion

Multiple Species Habitat Conservation Plan

Prepared by:

With support from:

Stillwater Sciences, Inc.
https://www stillwatersci.com/

Rincon Consultants, Inc.
https://www.rinconconsultants.com/

ICF International, Inc.
https://www.icf.com/

M.Cubed
http://www.mcubed-econ.com/



United Water Conservation District June 30, 2020

Freeman Diversion MSHCP Table of Contents
ACRONYMS AND ABBREVIATIONS....coviiinisnniicsssssnnsssssssssssssssssssssssssssssssssssssssssssssssssss Xvii
GLOSSARY OF TERMS. .....coiiiniiinniicssnnicsssnecsssnesssssssssssessssssssssssssssssssssssssssesssssossssssssssssssssssses xxi
EXECUTIVE SUMMARY .ccciiitinnniccssssnsecssssssnesssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ES-1
1 INTRODUCTION AND BACKGROUND ...cccovviiircuricssanicsssncssssnessssssssssssssssosssssssssssssanss 1-1
1.1 United’s Mission and OPErations...........ceeevverreriurerieerieereessesresseesseesseesseessessessseessessseessesssns 1-1

1.2 Purpose of Freeman DIVErSION........ccc.iiiciiieriiieeiieeiieesteeeieeeeeveeeveeeeaeesreeeareessseesssesessseessseeas 1-5

1.3 Purpose of the Multiple Species Habitat Conservation Plan ............ccccoecvveviieniiieecieccieeeen 1-5

1.4 ReEUIALOTY COMEEXE ...ueivieiieeeiieiieiieieesieeseestesteeteesteesseesssesssessseesseesaesseesssesssessseesseesseesseessns 1-6

1.4.1 Federal Laws and Regulations............cooiiiiiiiiiiiiiieieie e 1-6

1.4.2 State Laws and Regulations. ...........ccoeiieiieriiiiiiiieeeeeceee e 1-9

1.5 Overview of the Multiple Species Habitat Conservation Plan............ccccocceveeviiincencnnneene 1-10

1.5.1 Permit TeIM..c..eeiiiiieieee ettt 1-10

1.5.2 Plan and Permit AT@aS .......ccceeriiiiieiiieiiesiteeie ettt ettt 1-10

1.5.3 Covered ACtivities and SPECIES ......ccvecvieriieriierierieriteeieeieereeseeseaesaessessseeseesees 1-13

1.6 Multiple Speces Habitat Conservation Plan Document OVErview ...........ccccevvereervesrennenns 1-14

1.7 LIterature CILed ......ooouiesiieieieeiieeiie ettt ettt sttt ettt e sb e st e st e st eateenbeebeesbeesaeesaeesnneens 1-15

2 EXISTING ENVIRONMENT ....cccovviiirsnressnncssnmcssasicssssssssssesssssssssssssssssssssssssssssssssssssssess 2-1
2.1  The Santa Clara River WaterShed...........coiiieiiiiiieiiiieieeetee e 2-1
2.1.1 GENETAL OVEIVIEW.....eiutiitieiieiete ettt ettt ettt ettt b e sb e bt e st e st e eateenbeesbeesaeesaneeas 2-1

2 I € 1570 e .y 2SSOSR 2-1

2.13 CLIMALE ...ttt ettt ettt ettt b et e st eb et e s bt et e bt et e eesbeemtenteeneens 2-2

2.1.4 HYArOIOZY ...ttt ettt st 2-5

2.1.5 Sediment Transport and DePOSItioN .........cccueeeevieeriieeirieeiie e eee e eee e 2-16

2.1.6  Water QUALILY .ovvveiieiieiieie ettt ettt e e e et e et e stbessseesseesseessaesnaesnneans 2-18

2.1.7 Land Use and OWNETSRIP ......cccveieiiiieiiiiiiieciee ettt 2-25

2.1.8  Biological Resources and invasive SPECIES ......cccueruerrtierieenienienieeieeieesieesiee s 2-25

2.2 WaaLer RESOUICTES ....eouiiiiiiiiiiiieieeeite ettt ettt sb e sbt e st st et e b e sbeesbaesaeeeane s 2-32
2.2.1 Surface Water RESOUICES........ceeeiuiruiiiiiieiesieei ettt 2-33

222 Groundwater RESOUICES. .......cccuiiiuiiriieiiiiie ettt ettt st s 2-37

2.3 Surface Water Diversion for Groundwater Recharge ...........c.cceeeveveiveviienienienienieeieeieeneenn 2-42
2.3.1 Formation of United Water Conservation District ..........ccoceveevienenienenennenienene 2-42

2.3.2 Infrastructure Additions and IMProvements...........cceeeeveeeeveeerieeeciieerie e eee e 2-42

i



United Water Conservation District June 30, 2020

Freeman Diversion MSHCP Table of Contents
2.3.3 Construction of the Freeman Diversion..........c.cceccevevirienienennieneneeenceeneeeee. 2-45
2.4 Water Diversion OPETatiOnsS...........c.eeeveerueereerierirerreeseesseesseessesssesssesssessseessessssesssesssessseesses 2-46
2.4.1 FIoOW MONITOTING SYSTEIM.....uvieiiiiieiiieeiieeriteesteeeitteesreeeereeseseesseeessseessseeessseesseeanes 2-49
242 Denil Fish Ladder.......cc.ooiiiiiiiiieeee ettt 2-49
243 Steelhead Monitoring SYSLEIMS .......c.vevvveriirririierieerieesiesteereereesseesseessresssessseeses 2-49
2.44 Interim Improvements t0 Date.........c.cccveviieriierierierie e 2-50
2.5 LIteratture Cited ......eoeiieiieiieiee ittt ettt sh e sttt ettt b e bt e et et eeneean 2-51
3 COVERED ACTIVITIES.....uuuiiiiiiniiccsssnnincsssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 3-1
3.1 COMSITUCTION ..c.teeutetieitete ettt ettt st ettt h et b et e st sb et e st e es e e ae s bt em e e bt estentesbeensenteebeensesbeennens 3-7
3.1.1 Fish Passage Facility and Freeman Diversion Renovation...........c.cccceccvvevveeenneennee. 3-7
3.1.2  Conveyance Facility IMProvements ............ccccoeeverevrerieerieerieeseeseesneeneeveesveessnenens 3-24
R T 0 o <) 15 101 o -SSR SRRUPS 3-26
3.2.1 Facility OPerations ........ccceerieriiiieeieeie ettt ettt ettt st e e e 3-26
3.2.2  Water Diversion OPETrations .........c.cccverveereerverrerreereesseesseeseeseesssessseessessseessesssns 3-26
3.2.3  Freeman Diversion Operations Associated with Upstream Releases..................... 3-28
324 Use of Permit Area Roads and Access POINtS .........coceeevieeieiiienieiiciicececece 3-29

3.2.5  Capture and Relocation of Downstream Moving Steelhead as a Result of
DiIvVErsion OPETAtIONS .....cc.eeevverreerreereeriesieesseeseesseeseesseesseesseesseesssesssesssessseessessses 3-29
3.3 MAINEENANCE ..cuveeutieiie ettt ettt ettt ettt et et e e st esateeateeabeeabe e bt e bt e sbtesaeesateenteebeenbeesaeeenteeas 3-30
3.3.1 Dewatering and Flow Rerouting...........cccecceeiieriiniiniiiieeeseeseeee e 3-30
3.3.2  Routine Facility Maintenance...........ccecvvervvereerrerienieeieesieeseeseesnesnesssesssessseesens 3-34
333 Vegetation CONLIOL ......c.ecviveriierieiieerieteeieereesee et eebeereesteesteessnesssessseesseesseessns 3-35
334 Access Road MaiNtenance. ... ...cevueeiieieeiiieiieiie sttt ettt e 3-36
3.3.5 Facility Repair and Upgrade...........cccveevieviieiierieniesie et sve e 3-36
3.3.6  In-Channel Sediment CONtrol..........cccooirieririeriinieee e 3-38
3.4 Habitat Restoration and Enhancement..............ccooieiiiiiiiiieiieiieietee e 3-40
3.5 Other Conservation Program Activities and MONItOring ..........ccceeveereerienieeiieeneeneenieseenne 3-40
3.6  Adaptive Management MEASUIES..........c.ecvveerveerreerieereesreereaseeseesseesssesssesssessseessesssasssessenes 3-40
3.7 LIerature Cited .....ocueeieiieeieieeieeiee ettt ettt et et ete et et esee et et e et ntenaeeneenes 3-40
4 COVERED SPECIES......ciiiiiiinniinssnicssssncsssncssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 4-1
4.1  Selection 0f COVEIEd SPECIES......eeviirierieeiieiieiiertestesreste et ereesseessaessaesssesssesseanseesseesseessns 4-5
4.2 Description 0f COVEIEd SPECIES....uuiiiiiieiiiieriieeiiieeieeeite et eeteeesveesreeetaeesreeseaeessseeessaeensnes 4-5
4.2.1 Pacific Lamprey (Entosphenus tridentatus).........c.ccocceeviieiciieieieeneeeee e 4-5
422 Southern California steelhead (Oncorhynchus mykiss) .......c.ccovevvervenrennenvennnenn 4-11
423 Tidewater Goby (eucyclogobius NEWDEITY1) .....ceveerieririiieiieiieieerice e 4-17

il



United Water Conservation District June 30, 2020

Freeman Diversion MSHCP Table of Contents
424 Western Pond turtle (Actinemys marmorata)............cceeceereereereeeseeenreesreeseeseenns 4-19
4.2.5  Least Bell’s Vireo (vireo bellii pusillus) ........ccoecvveviierierienieniieieeieeneesee e 4-21
4.2.6 Southwestern willow flycatcher (empidonax traillii eXtimus)........c.cceeeevveerveennnenn. 4-26
4.2.7 Yellow-billed cuckoo (COCCYZUS AMETICANUS) .....vveeeeveeeireerrieeireeeveeereeesereeeaeeenes 4-28
4.3 LAterature CIted .....eeoviiuieiieiieiett ettt ettt ettt ettt ettt et s h et b e et sbe et e eneens 4-31
5 CONSERVATION PROGRAM .....coovvuiiicssrnnicsssssnresssssssssssssssssssssssssssssssssssssssssssssssssssssss 5-1
5.1 Biological Goals and ODJECtIVES.......c..cvuieiiieiieiiieie ettt et sreereereere et e steesareeveesbeeveessenens 5-1
5.2 CONSEIVALION MEASUIES ......eeueetiruieientieterteeieeteeteeetestesteetesteestente s bt e te bt sseentesbeeneesteeneetesaeeneens 5-2
5.2.1 Conservation Measures Under Goal 1, Objective 1.1 ....cccovveviiiiciiiiiiieieeieeeen 5-2
5.2.2  Conservation Measures Under Goal 1, Objective 1.2 ......c.ccooviiiiiiiiiiiiniiieene 5-19
5.2.3 Conservation Measures Under Goal 2, Objective 2.1 ......cceevevverierciinienreeieenenn 5-54
5.2.4  Conservation Measures Under Goal 2, Objective 2.2 ......c.cceoeeriiriiiesiiesieeeenene 5-70
5.2.5 Conservation Measures Under Goal 2, Objective 2.3 ......ccocieiienieniinieiieeieeenn 5-72
5.3 LIerature Cited .....coueeieiiiiieieiieeiee ettt sttt ettt ettt ettt et et 5-76
6 ADAPTIVE MANAGEMENT AND MONITORING. .....cccccvteersrsnrrecsssasescsssssssssssssssaes 6-1
6.1  Adaptive Mana@EemMENL ........cceeiveiiiiiieirieiteeieeeireereeveesteesseesesesereesseesseesseesssessseessesssessseesssensns 6-1
LY\ (o) 0110 01 VPSS 6-4
6.3 ComMPlIANCE MONIEOTINEZ ... .eieiuiieierieeiieeeiieeieeerreeeetteestaeesbeeeebeessseeessaeessseeessseessseesssaeessesssseens 6-6
6.4 Effectiveness IMONTIOTING ... ...coiuiiiiiiiiiieeie ettt ettt ettt ettt et e bt e sbeesaeeeaeeens 6-11
6.4.1 Effectiveness Monitoring Measure: EMM-01 — Discharge Versus Width
and Depth Criteria in Critical Reach...........cccoocvvviiiniiiiiiieieeeeeeen 6-11
6.4.2  Effectiveness Montoring Measure: EMM-02 — Adult Steelhead Primary
Migration Period .......cooeeiiiiiiiiie e 6-15
6.4.3  Effectiveness Monitoring Measure: EMM-03 — Upstream Migration
Behavior MONItOTING .........cccvvereieeiieieeieeiiesee e sreeseeseesseessaessaesssesssesssessseessessns 6-21
6.4.4  Effectiveness Monitoring Measure: EMM-04 — Downstream Primary
Migration Period ........ccvevierieiiieiieieee et s 6-23
6.4.5  Effectiveness Monitoring Measure: EMM-05 Steelhead Smolt Passage
through the FaCilify .......cooieiiiiiiii e 6-26
6.4.6  Effectiveness Monitoring Measure: EMM-06 - Smolt migration Within the
Affected REACK........oouiiiiiie e 6-27
6.4.7 Effectiveness Montoring Measure: EMM-07 — Stranding Potential under
ProjeCct OPErationsS.......ccvieeiieeiieeiiieeiieesteesieeereesbeeesteeesebeeeeseessseessseeessseessseeenes 6-30
6.4.8  Effectiveness Monitoring Measure: EMM-08 — Suspended Sediment
Relationship with Covered Fish Movement..........c.c.ccevveveereeniencienieeieeeeeeenees 6-32
6.4.9 Effectiveness Monitoring Measure: EMM-09 — On-Site Habitat Restoration ....... 6-34
6.4.10  Effectiveness Monitoring Measure: EMM-10 — Pond Turtle Population
MONItOTING IMEASUIE......eeveeveeeereeieeteetieieeiteseesetesseesseesseesseesseesssesssesssessseensesnses 6-35



United Water Conservation District June 30, 2020

Freeman Diversion MSHCP Table of Contents
6.4.11  Additional Data ColleCtion.......c..eeveriiriiiieniieieiee ettt 6-36
0.5 LIterature Cited .....cc.eeoieriiiiieieiieeiee ettt ettt sttt bttt 6-36
7 EFFECTS ANALYSIS auutiiniiinniinnnnnicssnnissssnsssssnessssscssssssssssssssssssssssssssssssssssssssssossssssses 7-1
7.1 ReQUIALOTY SCUINE ..cuviiviiiieiiieiiietiete ettt e eteeetreeveeveebeesteestaeeebeesseesseeseestseseseesseenseesseenssenens 7-1
7.2 Renovation EffECtS.......cooiiiiiiiieeee et 7-9
7.2.1 Renovation - Effects to and Take of Steelhead ...........cccoovieniiniiiiiiii 7-10
7.2.2  Renovation - Effects to and Take of Lamprey...........ccceevevveriieniiencieecieeieeeeeeenee 7-13
7.2.3 Renovation - Effects to and Take of Pond Turtles ..........ccccooeeiininieneniniiee 7-13
7.2.4 Renovation - Effects to and Take of Covered Birds.........ccccovoeeviiniiniiiiiinieene 7-14
7.3  Water Diversion and Instream Flow Operations effects.........ccccecvveeviiiciieecieiciieciee e 7-19
7.3.1 Flow Data and MoOdelNg ..........cccccuveeiieriieriieiieiiesie et seee e sre e seees 7-19
7.3.2  Estuary Water Balance Model............cocooiiiiiiiiiiiieeeeeeee e 7-19
7.3.3 Water Diversion — Effects to and Take of Steelhead...........ccccoveeviiniiiiiinenene 7-23
7.3.4  Water Diversion - Comparative Assessment of Effects to Steelhead Habitat........ 7-68
7.3.5  Potential Diversion and Instream Flow Operations Effects to Juvenile

Steelhead Rearing Habitat and Tidewater Goby Habitat ...........cccceeeevinnirnnnnen. 7-77
7.3.6  Water Diversion - Effects to and Take of Lamprey .........ccccovveevevercveecriecreeieeneenne, 7-81
7.3.7  Water Diversion - Effects to and Take of Pond Turtles ...........ccocoeeieiinienenenen. 7-87
7.3.8 Water Diversion - Effects to and Take of Covered Birds.........c.ccoeceeviieiiieieeenne. 7-87
7.3.9  Climate Change ANALYSIS ......cecierirriiieiieiieiiesite ettt ettt st et 7-88
7.4  Facility Infrastructure and OPErations ............cccververierveecriesieesieseeseeseesseesseesseesseesssesnenes 7-90
7.4.1 Facility Infrastructure and Operations — Effects to and Take of Covered Fish......7-90
7.4.2  Facility Infrastructure and Operations - Effects to and Take of Pond Turtles........ 7-93
7.4.3 Facility Infrastructure and Operations - Effects to and Take of Covered Birds.....7-96
T\ B30 U731 10 17 TSROSO 7-98
7.5.1 Maintenance - Effects to and Take of Covered Fish .........ccccoooeiiiiiiiiiiiiiciiice, 7-98
7.5.2 Maintenance - Effects to and Take of Pond Turtles .........c.ccoooeeniiiiiiiiiineninn 7-98
7.5.3 Maintenance - Effects to and Take of Covered Birds.........cccccevevenieneninncncncnne. 7-99
7.6 Habitat Restoration and Enhancement...............ccoooiiiiiiiiiiiiiiiieceeeee e 7-101

7.6.1 Methods for Evaluating Habitat Restoration and Enhancement Activities
Effects t0 COVEred SPECIES....cccuiiiiiieiiiieciieetee et et e eteeesveeeteeeseveesreeeeveeseveeas 7-101
7.6.2  Restoration - Effects to and Take of Covered Fish...........ccccocininininniinnnenne. 7-101
7.6.3 Restoration - Effects to and Take of Pond Turtles ..........cccoooieieiiiinnniiniinnn, 7-101
7.6.4  Restoration - Effects to and Take of Covered Birds..........cccceceverienininiencncnne. 7-102
7.7 COW Bird TTapPing ......cccoieviiiiieiieiiesieeseeste ettt ee e seaesssesssaessaessaessaesssesssessseesseesseensns 7-103
7.7.1 Cow Bird Trapping - Effects to and Take of Covered Fish..........ccccconviniininn. 7-103

v



United Water Conservation District June 30, 2020

Freeman Diversion MSHCP Table of Contents
7.7.2  Cowbird Trapping - Effects to and Take of Pond Turtles...........ccccceevververrennnen. 7-103

7.7.3 Cow Bird Trapping - Effects to and Take of Covered Birds...........ccccvevvervennnnns 7-103

7.8 MONItOTING PrOZIAM......ccciiiiiiiiiiie ettt ettt et e etve e s te e e taeesataeetaeessseessseeessseessseeanns 7-104
7.8.1 Monitoring - Effects to and Take of Covered Fish........c.ccccccoeveiiiiiiiiciiiieene, 7-104

7.8.2  Monitoring - Effects to and Take of Pond Turtles..........ccccveevieevenieneenreniennnen. 7-104

7.8.3 Monitoring - Effects to and Take of Covered Birds..........ccoocvveviveveenienieenciennens 7-105

7.9  Summary of Take, Impacts of the Taking, and Benefits of the Conservation Program ......7-105
7.9.1 Southern California Steelhead............cocoiveriieiiniiiiniee e 7-105

W o T U Tl I 1110 () 2RO 7-110

7.9.3 TIdEWALEr GODY ....ouiieiieiieitie ettt sttt ettt e st e e 7-114

7.9.4 Western Pond TUILles ........coceiiiiiiiiiic et 7-114

7.9.5 COVETEd BITAS......cueeeieieiieeieie ettt ettt ettt 7-117

710 Literature CILEd ... .oeeieiietieiieieie ettt ettt ettt st et e e te e sbeesatesateeabeebeebeens 7-120
8 PLAN IMPLEMENTATION ...ccocnviiinniicssrncnssnncssssncssasscssssssssssssssssssssssesssssosssssssssssssssssses 8-1
8.1 Multiple Species Habitat Conservation Plan Administration ............ccccceceevererieeneneencnennns 8-1
8.2 Changed and Unforeseen CIirCUMSTANCES. .......c.eeervieriiieerireeiieeeireesreesreeesereesreessseeessseessseeanes 8-1
8.2.1 Changed CirCUMSLANCES ........cccvirveerieerieerieeseesieeteereesseesseessaesssesseesseessesssaessnessseans 8-1

8.2.2  Unforeseen CirCUMSIATICES ......cc.eeuteuertieieriertieiesteeitentesteetestesseeeesbeenteseesseenaeseeennens 8-3

8.3 AMENAMENES ...eiuiiiiiiiiiee ettt ettt et et e s b e st e et et e bt e bt e bt e st eateeateentean 8-3
8.3.1 MiINOT MOAITICALIONS......eetieieiieiiieie ettt ettt s eneeas 8-3

8.3.2  Major AMENAMENLS ......cccieriiriieiieiietieseeseeeeeereebe et esseessaesssessseesseessaessaesseesssenns 8-4

8.4  Permit Suspension, Revocation, Relinquishment, and Termination............ccccoecvevevervennennen. 8-4
8.5 Renewal of Incidental Take Permits ..........ccccceriiiiiniiiiiiiiiieieseeeeee e 8-5
8.6 Permit TTanSTET .......coiuiieiiieieee ettt sttt ettt 8-5
8.7 LAteTature CIted .....c.eeiuiieieieieee ettt sttt et et b et e st e a et e ettt e bt eae et e ebeeaeseeeneens 8-5
O FUNDING . ..utiiiciiinsrrissnercssseicssssicsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssses 9-1
9.1 Costs to Implement the MSHCP ..........cccoeviiiiiiiieteteeeeee ettt 9-1
9.2 Cost Estimate MethodOIOgY .........ciiciiiiiiiiiiiciee ettt ettt e aee e seve e s beeeeveeseree s 9-6
9.2.1 Program AdMINISration .........ccuvieiieeeiiieenieesieeesreeeieeesteeesreeetreesreeereeessseesnseeessnes 9-8

9.2.2 Staffing and Overhead............ccoecvveiiieiiieiieeece e 9-8

9.2.3 MiGratory COTTIAOT ....eeuvieiieiieeiieeie ettt et ste et e b e e e e steestaessaessseesseesseesseennns 9-12

9.2.4  Instream Flows and Fish MONItOriNg........c.cooieiiiiiiiiiiiiiereeneesee e 9-15

9.2.5 Minimizing SPecies IMPACES ......ccueiiieiiiiieieiee e 9-17

9.2.6  Riparian Restoration and Management .............cccccuereveerreereereenieesnescneeseesseesseenens 9-22

9.2.7 Post-Permit ENdOWMENL ........cociiiiiiiiiiiiieieeee e 9-24



United Water Conservation District June 30, 2020

Freeman Diversion MSHCP Table of Contents
9.2.8 Cost Contingency and Changed Circumstances...........ccveveervvervenvervesvenneenseeneens 9-25
9.3 Funding Sources and ASSUTANCES..........c.cccverriereerirerireerreesseesseesseesresseesseesseesseesseessassssesssenns 9-25
9.3.1 Funding Constraints and Requirements Imposed by State Law..........cccccecvveennennes 9-26
9.3.2 FUNding ASSUIANCE ......ccuviiieiieeiieeiiee ettt e sreeeeiteeeteeeeaeesbeeeaaeeseseeessaeesssaeesseeanes 9-27
0.4 LIterature Cited ......c.eoieiiiiieieiieeee ettt st et b e ettt ettt s a et et 9-30
10 ALTERNATIVES TO TAKE...uuuiiiiiiniiicsssnnicssssnnricssssssssssssssssssssssssssssssssssssssssssssssssssssss 10-1
10.1 Regulatory Background ...........cc.cccuieiiiiiiiiiiiiieiie ettt ettt ev e eve v sreesteesaneesneens 10-1
10.2 Development of the MSHCP and Take AIternatives ............ceceveeiereneenenenieresceeieeene 10-2
10.3 Description of the Take AItErNatiVeSs .......ccccuvierieiiiiiierieeciee et eeree e eree e veeeseveesreeeeae e e 10-5
10.3.1  Alternative A — Wishtoyo Operational Remedies Plus Santa Felicia Project ...... 10-11
10.3.2  Alternative B — NOtCh StrucCture .........ceceevirieierieieceeeeeeee e 10-13
10.3.3  Alternative C — Hardened Ramp Structure...........ccccveeevieevieeeciie e 10-15
10.3.4  Alternative D — Vertical Slot Plus Water Diversion Consistent with 2008

Bi0logical OPinion .....c..ceeuiiiiieiieiieie ettt ettt 10-16

10.3.5 Alternative E — Hardened Ramp Structure Plus Water Diversion Consistent
with 2008 Biological Opinion ...........cceevueerieenienienieeie ettt 10-19
10.3.6  Alternative F — Infiltration Gallery..........cccceevveriienieriieniiecie e 10-19
10.3.7 Alternative G — Remove Structure and Cease Diversions...........ccccecevereeruennene 10-20
10.4 Methods Used to Evaluate Alternatives to Take..........cooceviiriiieiiiniinieneecee e 10-21
10.4.1 Level of Take and Conservation Benefit to Covered Species......c..cceceerueruennen. 10-21
10.4.2  Consistency with Goals of United and MSHCP...........ccceevvvcieciieniiniecieeieenen 10-22
10.4.3  PractiCability.......ccvevieriieriiesieeie ettt et eete e esteesteesteesssessseesseesseessaessnens 10-26
10.4.4  Other Environmental CONSEQUENCES .......cecueerueirieeriieniieniieniesee e esieesieesiee e 10-39
10.5 Assessment of Take AIEINAtIVES .......c.eeoieririerierieiee ettt 10-43
10.5.1  Alternative A — Wishtoyo Operational Remedies Plus Santa Felicia Project ...... 10-43
10.5.2  Alternative B — Notch Structure ..........cocceeviiiiiiiiiieiee e 10-51
10.5.3  Alternative C — Hardened Ramp Structure...........ccceeveerieviieceeciecieciecre e 10-61

10.5.4  Alternative D — Vertical Slot Structure Plus Water Diversion Consistent

with 2008 Biological Opinion .........cceeeeririerieninierieeieeieeetee et 10-71

10.5.5 Alternative E — Hardened Ramp Structure Plus Water Diversion Consistent
WIth 2008 BO ...ttt ettt enes 10-77
10.5.6  Alternative F — Infiltration Gallery..........c.ccoevverviienieniieniieireceeeeee e 10-83
10.5.7 Alternative G — Remove Structure and Cease Diversions............cceceeveereereennnen. 10-91
10.6 Summary and CONCIUSIONS..........cccuverieeriierierieeteereereeeeseesresreesseesseesseesseessaessseesseenseenses 10-97
10.7 LIterature CIted .....cc.eeieiiiiieieeieeteie ettt ettt ettt et st e e sttt e b st et e sneeneas 10-99

vi



United Water Conservation District June 30, 2020

Freeman Diversion MSHCP Table of Contents
List of Tables
Table 1-1 COVETEA SPECIES ...euvvierieeiieieeieesieestesteeteeteeseesseesseessseesseesseenseessaesseesssessseassesssessseenseennns 1-14
Table 2-1  Magnitude of Monthly Water Conditions in Santa Clara River Total River Flow

(CFS) at Freeman Diversion (1944 — 2017).....cccciierieerciieeieeeieeeree et sreeesiveeevee e 2-16
Table 2-2  Surface Water QUAliLY.........ccveviierierieiieeieieereesee st ettt aessseessaesseesseessnesnneens 2-21
Table 2-3 Summary Statistics of Continuous Water Temperature Measurements in the

Santa Clara River Estuary by Season During 2015-2016 ........ccccccveevievieevieneeiieeie e 2-24
Table 2-4  Summary of Freeman Diversion Facility .........ccccceveiviiiviieiiieniieiieciecre et ere e 2-46
Table 2-5  Freeman Diversion Permitted and Licensed Operations............ccccevverevervveerieenieeneennnennns 2-47
Table 3-1 Construction FOOPIINt ACIEAZES ......ccvveevvierrieriieiieereereereesteesteesreesrreereeseesseesseesssesssenens 3-16
Table 3-2 Freeman Diversion Permitted and Licensed Operations.............ccceeeveeveevieenreeneesnesenennns 3-28
Table 3-3 Potential Earthwork Associated with Maintenance Activities.........ceccevereerenerneeneneenne. 3-31
Table 3-4 Dewatering and Flow Rerouting FreqUenCy ........c.ccccveevveviierienieniiiieeieeieesiee e 3-31
Table 4 1 COVEIEA SPECIES ..ecuviiiieiiieitieeiteete et et et e tresereetbeesbe e beesteestsessseesseesseesseesssassessseesseessessseans 4-2
Table 4 2 Territorial Sites for Least Bell’s Vireos Detected in the Survey Area..........cccocvevevennnnnne. 4-25
Table 5-1 Maximum Turn-in Rates (75th Percentile Unimpeded Recession Rate) Compared

to 50th percentile and maximum Unimpeded river recession rates. Total River

Recession Rate during Turn-in is Calculated as sum of 50th Percentile Recession

Rate and Maximum Turn-in Rate ..........c.ocoveriiiiiiiieiiiieceee e 5-24
Table 5-2 Maximum Hourly Diversions at the Freeman Diversion According to the Turn-in

Rate Protocol (375 cfs maximum diVersions).........cecverveeveerieesieeseeseesneesreesseesseesenenenes 5-25
Table 5-3 Adult Steelhead Migration Instream Flow Commitments below the Critical Riffle

for January 1 — May 31 under the VFP and the BFP ..o 5-28
Table 5-4 Recession and Stage 50th Percentile at Different Discharge Intervals ............cccccoeeeeeeee. 5-29
Table 5-5 When Diversions are >50 cfs and less than 100 cf ..........cccooieiiiiiiiiiieeee, 5-31
Table 5-6 When Diversions are > 100 cfs and Less than 150 cfs........ccccoooveiiiiiiniiniinneeee, 5-32
Table 5-7 When Diversions are > 150 CFS .....oooiiiiriiiiiieereeee e e 5-33
Table 5-8 Maximum Hourly Diversions at the Freeman Diversion According to the Turn-in

Rate Protocol (750 cfs maximum diversions)® .........c.cccccveeeeuieerieeeieeenieeeieeereeeevee e ens 5-44
Table 5-9 Stepped Acclimation Temperatures and TIMES ........ccceevveerieerienienienie et 5-63
Table 5-10  Summary of Noise Limit Thresholds and Breeding Seasons for Covered Species .......... 5-65

vii



United Water Conservation District June 30, 2020

Freeman Diversion MSHCP Table of Contents
Table 6-1 Conservation Measures Implementation and Reporting Schedule............cccoovveevievinnnnnen. 6-3
Table 6-2 Conservation Measures and Compliance Monitoring ACtions..........c..eccververververcveesveennen 6-7
Table 7-1 Assumed Potential Annual Adult Steelhead Population Increase in Santa Clara River .....7-5
Table 7-2 Assumed Potential Steelhead Production Increase in Santa Clara River............cccceeueeneee. 7-6
Table 7-3 Assumed Potential Annual Adult Pacific Lamprey Population Increase in Santa

CLara RIVET ...ttt sttt b e st b ettt e bt et sbe et ebesbeeneens 7-7
Table 7-4 Assumed Potential Macrophthalmia Pacific Lamprey Production Increase in Santa

CLATa RIVET ...ttt sttt et ettt e st e ea e et e e st et e seeneensesseeneensesneennens 7-8
Table 7-5 Potentially Impacted Habitat Categories for Covered SpPecies .........c.everereeerereenieneneenn 7-8
Table 7-6 Acreage and Specific Locations of Temporary Effects to Covered Species’ Habitat

at the Freeman DIversion™ ..........cccooiiiiiiiiieee et 7-10
Table 7-7 Assumed Effect of Reduced Migration Opportunities under Future Operations.............. 7-30
Table 7-8 Estimated Effects of Smolt Migration Outside Primary Migration Window (March

15th to May 31st) During Permit Term .........c.ccoveviierieiieiiieie et eere e v vee e 7-54
Table 7-9 Wetted (>0.01 ft) Habitat and Stranding Risk (Slopes Equal to or less than 1%) in

the Santa Clara River Downstream of Freeman Diversion to the Estuary as Flows

RECEAC. ..ttt ettt ettt et te et et e te e e 7-58
Table 7-10  Number of Smolts Counted at the Freeman Diversion when Flows at the Critical

Riffle are above or below 80 CfS .......ccveiuiiiiiiieiee e 7-66
Table 7-11  Summary of Potential Effects, Anticipated Total Take, and Estimated Impact of the

Taking of Proposed OPErations..........c.cccveevieerieriiesiieriesreereeseesseesseeseessnessseessesssessseessnes 7-67
Table 7-12  Comparison of Selected Statistics for Adult Steelhead Passage through the Critical

Riffle among Four Operations Based on 120 cfs Flow Passage Criteria from

JANUATY 1 = MY 317 oottt et e e ettt e et e st eesnseesnseeenseeenseeennnean 7-71
Table 7-13  Comparison of Selected Statistics for Adult Steelhead Passage through the

Critical Riffle and the Freeman Diversion among Four Scenarios based on

120 cfs Passage Criteria from January 1— May 31......cccccvvviiiviienienienieeieereere e 7-73
Table 7-14  Comparison of Selected Statistics for Steelhead Smolt Passage through the

Critical Riffle among Four Scenarios Based on 80 cfs Passage Criteria from

February 15 t0 JUNE 30....ccc.oiiiiiiei ettt et 7-74
Table 7-15  Potential Days for Steelhead Smolt Downstream Migration through the Critical

Riffle, and through the Critical Riffle to the Ocean..........ccccevveeviiiiiiiiiiiiiiieeeeeee, 7-76
Table 7-16  Percent Loss of Full Downstream Migration Days under Three Operational

Scenarios Compared to No Diversion and Percent Recovery from Water Rights
under PropoSed OPErationsS ...........cceeevierueereerierrerreereesseesieeseesseessresssesssessseesseessessssessnes 7-77



United Water Conservation District June 30, 2020

Freeman Diversion MSHCP Table of Contents
Table 7-17  Mean Available Juvenile Steelhead Rearing Habitat (Acres) Within the Santa

Clara River Estuary Throughout Water Year (October 1-September 30)...........ccccuveeee. 7-78
Table 7-18  Mean Available Tidewater Goby Habitat (Acres) Within the Santa Clara

RIVET ESTUATY ..veiieiieciie ettt ettt ettt e st e e ssta e et aeestaeessseesasaeenssaesnseeas 7-79
Table 7-19  Frequency of Breach Events (> 1 Day) During Summer Juvenile Steelhead

Rearing Period (May 1-September 30)........ccccveriierierierieeieeie et 7-81
Table 7-20  Difference (Events) Between Proposed Operations (initial and future), No

Diversion, and Water Rights for Frequency Of Breach Events (>1 Day) During

Summer Juvenile Steelhead Rearing Period (May 1-September 30) .........cccoceereereeennnnne 7-81
Table 7-21  Comparison of Selected Statistics for Pacific Lamprey Adult Passage through

the Critical Riffle among Four Scenarios Based On 80 cfs Passage Criteria from

NOVEMDET 1 — IMAY 31 .ttt ettt ettt e st e st e snteesbeesbeesseesneeenns 7-84
Table 7-22  Comparison of Selected Statistics for Pacific Lamprey Juvenile Passage through

the Critical Riffle among Four Scenarios Based On 80 cfs Passage Criteria from

NOVEMDET 1 — MAY 31 ooeiiiiiiiieciie ettt st e s tee s rbeerbeesbeesbeeseesenenens 7-86
Table 7-23  Estimated Take of Steelhead...........ccoociiviiiiiiiiei e 7-107
Table 7-24  Estimated Take of Pacific Lamprey.......ccccovviiviiiviiinieniecieciecie et sre e 7-111
Table 7-25  Estimated Take of Western Pond Turtle from Covered Activities .........ccccceeevevereenennee. 7-115
Table 7-26  Estimated Take of Vireo from Covered ACtiVIties........cccuerueeiireiiieriieniienieree e eieeiens 7-117
Table 8-1 Potential Changed Circumstances and Remedial Measures............cccceeerervieneneeneneenenn 8-2
Table 9-1 Summary of MSHCP Total Implementation Costs (2020 dollars) .........ccccevvevververrennnenne. 9-3
Table 9-2 Summary of MSHCP Capital Costs (2020 dollars) .........cccceveeeieneneinininieneneeienieneene 9-4
Table 9-3 Summary of MSHCP Operating Costs (2020 dollars) .........cccceeeeverienininiieneneenencneenens 9-5
Table 9-4 Summary of Cost Estimates by Conservation MEasure ..........ccoccveeveeveenieeneeseesnesnesnennns 9-6
Table 9-5 Other Administrative Costs DY CateZOTY ......cccvevvviirieerienieiieeieeieereeseeseressesseeseesseesseens 9-8
Table 9-6 Staffing Hour Estimates by Program Area (hours per year on average)...........cceeeeeueenee. 9-10
Table 9-7 Staffing HOUTLY COSES.....viiiiiiiitieiieiie ettt ettt st raesaaeseaessbeesbeesseeseessnenenas 9-11
Table 9-8 Staffing Costs DY CaAtEOTY ..cveevvieriieiieiieeieerieesitesteeresreeseesseesseeseeessaessseesseeseesssesssessns 9-12
Table 9-9 Biological Objectives Under Migratory Corridor Cost Category ..........cceveeveereeeeeeeenne 9-12
Table 9-10  Migratory Corridor Staffing and Overhead CostS..........ceoeevieriiieiieiieieiec e 9-13
Table 9-11  One-time Design and Permitting CoOStS¥..........ccvevverieriienciieiierierieeseeseesneeseesseeseeesenenes 9-13

1X



United Water Conservation District June 30, 2020

Freeman Diversion MSHCP Table of Contents
Table 9-12  Routine Maintenance COSES..........eeierieierieriieierieriesesteeeesteeseetesseeaeensesseessessesneessesseeneens 9-14
Table 9-13  Non-Routine Maintenance COSES ..........eeruiruirieriiririienieiieniesieetesie et e eee s see e e 9-14
Table 9-14  Summary of Migratory Corridor COSES .......ccverierieerrieriieeiriesieesiestesreereeseesseesseessnesseens 9-15
Table 9-15  Biological Objectives Under Instream Flows Cost CateZory ........cccecveeveevieerieeniesneeneens 9-15
Table 9-16  Instream Flows Staffing and Overhead CostS..........ccevvueeriieriienienierieeieeeeee st 9-16
Table 9-17  Effectiveness MonitOring COSES ........evcuierrieriierierieeeieeieesieesieesseesaesseeseesseesseessaesssesssenns 9-17
Table 9-18  Summary of Instream FIOWS COSES .......cccuiiviieiierieniieeiecreere et sreesreeereeve e saeesene e 9-17
Table 9-19  Conservation Measures Under Minimizing Species Impact Cost Category ..................... 9-18
Table 9-20  Minimizing Species Impact Staffing and Overhead Costs..........ccceeeeverieneninieenenennenn 9-19
Table 9-21  WEAT COSES .uuieuieiieeieieeie ettt ettt ettt ettt e e st et e et ene e eeeseeneeeteeseenseeseeneenseeneeneenes 9-19
Table 9-22  Pre-activity SUIVEY COSES...uiiiiiiiiiieiiieieeiteeieesresireereereesseesseesssessseesseesesssessseesssssssensns 9-20
Table 9-23  NOISE-ADAEMENE COSLS.....eiuritiriieiiriieierieettete sttt ettt ettt te sttt esbe b eate b sbeenee e 9-21
Table 9-24  Biological MONItOTING COSS .....ccuiriiiirerieerieeriienieete et eteesteesireseeeseeeseeseesseesseesssesnsennns 9-21
Table 9-25  Summary of Minimizing Species Impact COStS.......c..ccvevreerierireiiieieereerreesee e sereeene e 9-22
Table 9-26  Conservation Measures Under Riparian Restoration and Management Cost

CALEZOTY ...ttt ettt ettt ettt et ettt e bt e s bt e e bt e e e abee s bt e e sabeesabeessbeesabeeebbeesabeessaeesabeeans 9-22
Table 9-27  Restoration and Management Staffing and Overhead Costs.........c.cccveevvievrienieneesreennenn, 9-23
Table 9-28  Habitat Restoration Capital COSES .......cviviereeiiiesireeieereesieesresreereereereesseesreesenessnessseenns 9-23
Table 9-29  Habitat Restoration O&M COSES ........cceeruiirirrirriieeieeieesteste ettt seeeseeeseaesneeenseenne 9-24
Table 9-30  Summary of Habitat Restoration COStS.........ccceveerieririeninieieneeiese et 9-24
Table 9-31  Post-Permit EndOWment COStS..........cveiiiieriirieieieeieeerie ettt 9-25
Table 9-32  Summary of Cost CONINZEINCY ....c..eeveriirieiiniieienierieie sttt ettt e 9-25
Table 9-33  United Water Conservation District Debt ISSUES ..........ccecueeiiieiieniiniinieiiceeeeeeeee 9-26
Table 9-34  Projected Revenue Requirements and Rates per Acre-Foot for the MSHCP ................... 9-29
Table 10-1  Summary of MSHCP Alternatives to Take Evaluated in this Chapter ...........cc.ccoceeenee. 10-7
Table 10-2  Summary of Alternatives’ Characteristics, Compared to Proposed MSHCP ................... 10-9
Table 10-3  Relationship of MSHCP Alternatives to Take with EIR and EIS Alternatives .............. 10-11



United Water Conservation District
Freeman Diversion MSHCP

June 30, 2020
Table of Contents

Table 10-4  Alternative Construction Footprint Acreages — Riparian and Streambed/Open

Water Habitat ........ccooiuiiiiiiiie ettt st 10-22
Table 10-5  Summary of Take Alternatives’ Consistency with MSHCP Goals and Fish

Passage FaCIlity Criteria........ccecvuieiiiiiieiiieriieitiesireeteereeteesteestresereesreesseeseesseessaessneesneens 10-25
Table 10-6  Costs and Water Supply for Each AIternative ...........ccceevevvveieeiiierieniecieeieeeeeeieeeen 10-29
Table 10-7  Comparison of United Rates for Each Alternative...........ccoceevevineiieniniencnineneneene, 10-30
Table 10-8  Zone B Agricultural Acreage and Net Revenue for High Value Crops........c.ccceeveenenne 10-33
Table 10-9  Summary of Take Alternatives’ Logistical and Technological Practicability,

Compared to Proposed MSHCP .........cooiiiiiiiiiieeiceeeeeeeeee e 10-37
Table 10-10 Summary of Take Alternatives’ Other Environmental Consequences, Compared

t0 PTOPOSEd MISHCP ...ttt ettt v e ettt tae e beenbeens 10-41
List of Figures
Figure 1-1 = DIStICE OVEIVIEW .ecuvviviiriiiieiieieeiiesiiesieestesteeteeseeseesseesssessseesseesseessessseesssesssesssesssessseenses 1-3
Figure 1-2  Plan and Permit ATEAS.........cccccvvicieeriirriierieeniesieeteeteeteesieesteesseesssesssessseenseessaessaessnessneans 1-11
Figure 2—-1  Santa Clara River Watershed ............cooviiiiiiiiiiiicicceeceeeee et 2-3
Figure 2—2  SeiSMIC FAUILS ...coviiiiiiiiiiiiciccecee ettt st s tbe b e eabeesbeeaeeens 2-4
Figure 2-3  Historical Precipitation (1890 —2017) for Santa Paula Station #245........c.cccccevivveninnnne 2-5
Figure 2-4  Surface Water—Groundwater INteractions...........ccueeeveeeeieenirieeiiieesieeeeeesreeereeeereeeveeenes 2-7
Figure 2-5  Santa Clara River at the Forebay in 1927.........cccoiiiviiiiiiiiieniccieceeee e 2-13
Figure 2-6  Example Hydrographs for Santa Clara River at Freeman Diversion ........c.cccceceevenneenee. 2-15
Figure 2-7  Flow Duration Curve for Santa Clara River at Freeman Diversion (Water Years

LOA4 — 2017 )ittt 2-15
Figure 2-8  Relationship Between Measured TSS and Santa Clara River Dischargel, 2................... 2-18
Figure 2-9  Vegetation Communities of the Permit Area at the Freeman Diversion..........c..ccccuee.... 2-27
Figure 2-10 Vegetation Communities of the Permit Area Below the Freeman Diversion .................. 2-28
Figure 2-11 Vegetation Communities of the Permit Area Above the Freeman Diversion................... 2-29
Figure 2—12  Surface Water RESOUICES.......cccueruiriiriiiiiiiriiiieceee ettt 2-35
Figure 2-13  Groundwater Basins of the Santa Clara River and Calleguas Creek Watersheds............. 2-39
Figure 2—-14 Forebay Water Level Responses to Recharge..........c.oovevveviiiiiiiiiiiciceccie e 2-41

X1



United Water Conservation District June 30, 2020

Figure 2—-15
Figure 2—-16
Figure 3-1
Figure 3-2
Figure 3-3
Figure 4 1

Figure 4 2

Figure 4 3

Figure 5-1
Figure 5-2
Figure 5-3
Figure 5-4
Figure 5-5

Figure 5-6

Figure 5-7

Figure 5-8

Freeman Diversion MSHCP Table of Contents
Groundwater Level Sampling Well LOCations..........cc.ccveeieiieiieeieccieecieecieeeee e 2-43
Annual Water Diversion Volume at the Freeman Diversion by Water Year................... 2-48
Construction and Maintenance Areas for Proposed Fish Passage Renovation.................. 3-3
Fish Passage Facility Renovation DeSigN ..........ccccvviiviieiiieiiieiieiiicieereeie e evve e 3-4
Freeman EXpansion PrOJECE.........cccveiiiiiirieiie ettt seeesenesnneens 3-5
Designated Critical Habitat for Special-Status Species in the District Boundary.............. 4-3
Observations of Vireo Pairs in the Bird Study Area around the Freeman Diversion
During Survey Years 2012-2019.......ccccoiviiiiiiiiieiieciecie ettt st eveeve e 4-23
Observations of Flycatcher Pairs in the Bird Study Area around the Freeman
Diversion During Survey Years 2016 and 2017........cccvevviiiieieenieenienieeie e 4-29
Fish Passage DESIZN .......ccviiiiiiiiiiiiieiecseesee sttt eve et taesaesvessveesbeesbaestaesseessaessneans 5-7
Flow Chart Outlining SCeNArio L.........ccccceeeiieiiieriiesiieniierie e eie et e st eseesre e eseenseenes 5-12
Flow Chart Outlining SCENATIO 2.........cccveriieeireiiieiieniierieeteeeeeieesteeseeesaesaesseeseenseennns 5-15
Flow Chart Outlining SCENATIO 3..........cccveiiieiieriieriieniesre e ereereesreesreesrressreesneesveesseesens 5-16
Upstream Migration StrateY ........cceevreerreerrierierieireereereesreesseeseessaesssesssessseessesssessseensns 5-20
Example Hydrograph using the Sespe Cumulative Runoff Threshold as a Trigger
fOr INStream FIOWS .......oouiiiiiiieee et e 5-22
Example Hydrograph Demonstrating the Transition Protocol.............ceceererinieirneenen. 5-30
Example Hydrograph of the Pulse Flow Protocol............cccccoevieiiiniiniiiiieeeceeee 5-34
Timing of Steelhead Smolt Migration from the Santa Clara River, California................ 5-35

Figure 5-9

Figure 5-10

Figure 5-11

Figure 5-12

Figure 5-13

Figure 5-14

Graphical Representation of Three Horizontal Cross-sections Measured in the
Critical REACK......ccuiiiiiiiiiie et 5-37

Three Horizontal Cross-sections Measured in the Critical Reach............cccocveviieneennnnne. 5-38
Decision Process for Initiating CM 1.2.2, Instream Flow Commitment for
Downstream Migration of Steelhead Smolts and Juveniles and Pacific

Lamprey JUVENIIES. ......ooiiiiiiieeieeiee ettt st e 5-40

Example Hydrograph of Initial Operations During Initiation of the SMP for March 15
S APTIL IS, TODT ottt e 5-41

Example Hydrograph of Initial Operations during Transition of the BFP to the SMP
on Flow for April 15 - May 16, 1958 ......coiiiiieieee et 5-42

Xil



United Water Conservation District June 30, 2020

Freeman Diversion MSHCP Table of Contents
Figure 5-15 Example Hydrograph Showing Application of Initial Operations SMP, Illustrated by

Flows in Early April 1975 ...cc.ov oottt es 5-43
Figure 5-16 Example Hydrograph of Low Flow Proposed Operations under the VFP for February

LI BT L S UR 5-45
Figure 5-17 Example Hydrograph under the BFP for January 17 - February 6, 1971..........cccceueeee. 5-46
Figure 5-18  Example Hydrograph of Early Termination under the BFP for January 28 — February

12, 1980ttt ettt ettt ettt et e et e n e e teeae e te bt ent e teeneeaeeaeennans 5-47
Figure 5-19  Example Hydrograph of Future Operations during Transition of the BFP to the

Smolt Migration Protocol from April 15 - May 16, 1958 ......ccceviiiiiininieiiieecene 5-49
Figure 6-1  Monitoring Program OVEIVIEW ..........cccveevveeviierieeniiesiresresreereesseesseesseesssesssesssesssesssessssesens 6-5
Figure 6-2  Relevant Locations in the Lower Santa Clara River for Effectiveness Monitoring

Measure EMM-01 ...o..ooiiiee ettt ettt 6-13
Figure 6-3  Example Distribution Illustrating No Change in Primary Migration Window ................ 6-19
Figure 6-4  One Example Distribution to Support a Change in Timing of Instream Flows

Aimed at AdUlt MIIation .......cccvveviieiieiieiie et eieesite st sre v e ereesreesreesraessveesbeesseesseenens 6-20
Figure 6-5  One Example Distribution to Support a Change to a Narrower Window for Adult

INSIEAM FIOWS ...ttt ettt ettt eseeeneens 6-20
Figure 7-1  Covered Species Habitat .........c.ccciiviieiiiiiiieiiecie ettt e e er e v e sreesraesenesene e 7-11
Figure 7-2  Nest Observations in the ACtion AT€a...........ceceviriiiiininieninieeseeee e 7-17
Figure 7-3  Conceptual Framework of the Santa Clara River Estuary Water Balance Model,

Applied to the Effects ANALYSIS.......cviievieiiiieieeieeiiesteste sttt e seeesaeeneereesveeeeenens 7-22
Figure 7-4  Views of an Open Estuary Mouth between Santa Clara Estuary Lagoon and Ocean

during Median Water Depth Conditions (~2 ft) (a), and Shallow (<1.0 ft) (b)................ 7-22
Figure 7-5  Santa Clara River Example Hydrograph from 2012 Illustrating Individual Impact

Assessments from Modeled Data below the Critical Riffle..........cocooeiiiiiiiiiiinene. 7-23
Figure 7-6 ~ Water Year 2011 Santa Clara River Hydrograph Illustrating Impact Assessment 1

Based on Modeled Flows at the Downstream End of the Critical Riffle.......................... 7-25
Figure 7-7  Water Year 2006 Santa Clara River Hydrograph Illustrating Impact Assessment 2

Based on Modeled Flows at the Downstream End of the Critical Riffle.......................... 7-28
Figure 7-8  Water Year 2009 Santa Clara River Hydrograph Illustrating Impact Assessment 3

Based on Modeled Flows at the Downstream End of the Critical Riffle.......................... 7-31
Figure 7-9  Water Year 2012 Santa Clara River Hydrograph Illustrating Impact Assessment 4 ....... 7-32
Figure 7-10  Holding Pools in Santa Clara River Downstream of Freeman Diversion at 61 cfs

I 2005 ettt 7-34



United Water Conservation District
Freeman Diversion MSHCP

Figure 7-11

Figure 7-12

Figure 7-13

Figure 7-14

Figure 7-15

Figure 7-16

Figure 7-17

Figure 7-18

Figure 7-19

Figure 7-20

Figure 7-21

Figure 7-22
Figure 7-23

Figure 7-24

Figure 7-25

Figure 7-26

Figure 7-27

Figure 7-28

June 30, 2020
Table of Contents

Water Year 2017 Santa Clara River Hydrograph Illustrating Impact Assessment 4
Based on 15-Minute Data and Modeled Flows Immediately Downstream of Freeman
DIVETSION ..ttt ettt b ettt sttt s bt et e s bt s bt et e s bt et e tesbeenbesaeeneans 7-37

Recession Rates (Total Hours During Four-Year Record) in Santa Clara River

Upstream (observed) and Downstream (modeled proposed operations) of Freeman
Diversion, Based on 15-minute Data from December 1, 2016 to May 10, 2020............. 7-38
Observed Increased Recession Rates as a Result of Proposed Observations

(Cumulative Per Year) in Santa Clara River Downstream of Freeman Diversion,

Based on 15-minute Data from December 1, 2016 to May 10, 2020..........ccceeevveveennennee. 7-39

Water Year 2009 Hydrograph Illustrating Impact Assessment 5 Based on Modeled
Flows at the Downstream End of the Critical Riffle..........cccocovvinininininiiiiiinncnne 7-40

Water Depth and Inundated Surface Area within the Santa Clara River Downstream
of Freeman Diversion Dam at 165 cfs and 920 cfS.........ccoooveiiriiiniiniinneeee e 7-41

Water Year 2017 Hydrograph Illustrating Proposed Operations to Reduce “Stable”
Adult Steelhead Observation and Flows Downstream of Freeman Diversion in
Water Yar 2020 .....ccueeiiiiriieieniiiieie sttt ettt ettt sttt sttt re s sre e 7-45

Water Year 2010 Hydrograph Illustrating Impact Assessment 6 Based on Modeled
Flows at the Downstream End of the Critical Riffle.........ccccocevininiinininiininicene 7-46

Water Year 2012 Hydrograph Illustrating Impact Assessment 7 Based on Modeled
Flows at the Downstream End of the Critical Riffle...........cccccveviiiiiniiiiiiceecceee, 7-48

Water Year 2006 Hydrograph Illustrating Impact Assessment 8 Based on Modeled
Flows at the Downstream End of the Critical Riffle............cccooooviiieiiiiiiiiiiec e 7-51

Cumulative Smolt Observations at Freeman Diversion 1993 to 2014 Fitted to a

NOTMAL DISEIIDULION ..ottt st ae et eneas 7-52
Freeman Diversion Downstream Migrant Trap Operation Days, 1993 to 2014 .............. 7-52
Santa Clara River Flows on January 15, 2019 Illustrating Impact Assessment 9............ 7-55

Recession rate observed in Santa Clara River upstream of the Freeman Diversion,

Based on 15-minute data from December 1, 2016 to May 10, 2020..........cccceeveeeveeenennee. 7-56
Riverflow-Depth Profile on April 7, 2011 at 328 cfs, 0.5 Miles Upstream of the

Highway 101 BIidZe ...cceeccviiiieiieieciecee ettt sttt sea e s saeesreesaesaessae e 7-57
Sandy Alluvial Channel, 0.5 Miles Upstream from 101 Bridge .........ccccceveeevienieninenen. 7-57

Stranding Risk (Habitat with Slopes Equal to or Less than 1%) Downstream of
Freeman DIVETSION .......c.oiuiiiiiiiieee ettt sttt ettt seesee e 7-59

Stranding Risk (Habitat with Slopes Equal to or less than 1%) Upstream of
Freeman DIVETSION ......c..ooiiiiririiienirteene ettt sttt ettt s 7-60



United Water Conservation District June 30, 2020
Freeman Diversion MSHCP Table of Contents

Figure 7-29  Water Year 2006 Illustrating Impact Assessment 10 Based on Modeled Flows
Immediately Downstream of Freeman Diversion ...........ccccoveeverinienenenienencenienenene 7-61

Figure 7-30  Water Temperature Monitoring in a Deep Pool Downstream of Freeman
Diversion During Summer 2018. “Top of Pool,” and “Bottom of Pool” Loggers
were Active from June 1st through 28 September 2018, whereas the “Mid-Pool”
logger was active from June 1st to June 7th..........cccoocieviieiiiiiiiicieieeee e 7-63

Figure 7-31  Comparison in Annual Steelhead Upstream Passage Days among Four Scenarios,
Plotted by Water Year Type (high, moderate, and low flow years) and in Order of
Magnitude of Difference for Given Years between Water Rights Operations and No
DIVETSION ...ttt sttt ettt st sttt et ettt ebeebe e 7-72

Figure 7-32  Comparison in Annual Steelhead Downstream Passage Days among Four Scenarios,
Plotted by Water Year Type (high, moderate, and low flow years) and in order of
Magnitude of Difference for Given Years Between Water Rights Operations and No
DIIVEISION ...ttt ettt ettt et e et a et e s bt e s e te e st eeesseeatenseeseensesseeneensesseeneens 7-75

Figure 7-33  View of a Full Lagoon in the Santa Clara Estuary Following Weeks of a Closed

River-Mouth at Beach Berm ...........cocoiiiiiiiiiiniiiieccceeeeseseee e 7-80
Figure 9-1  Zone A Groundwater Extraction Rate Increases between 2006-07 and 2016-17 ............ 9-28
Figure 9-2  Zone B Groundwater Extraction Rate Increases between 2006-07 and 2016-17............. 9-29
Figure 10-1 Comparison of M&I Rates to Alternative Water Supply Sources..........cecevereercrennnens 10-32
Figure 10-2 Rate Impacts as Percent of Agricultural Net Revenues under Each Alternative............ 10-34
Figure 10-2. Rate Impacts as Percent of Agricultural Net Revenues under Each Alternative .............. 10-34

Figure 10-3  Decrease in Dollar Value and Employment of Agricultural Net Income for Each
ATLCTNALIVE ...eviieiie ettt ettt ettt e e e b e e etee e st e e e bee e tbeesabeeessaeeseseeenbaeesaseesnseeesseesases 10-36

Figure 10-4 Example Large Debris and Drop Out of Bedload following Storm Flow, 2017............ 10-69

XV



United Water Conservation District June 30, 2020
Freeman Diversion MSHCP Table of Contents

This page intentionally left blank.

Xvi



United Water Conservation District June 30, 2020

Freeman Diversion MSHCP Acronyms and Abbreviations
AF acre feet

afy acre feet per year

AWRM alternative water resources management
BFP Adult Migration Base Flow Protocol

BMP best management practice

BO Biological Opinion

ca. circa (approximately)

CDFG California Department of Fish and Game
CDFW California Department of Fish and Wildlife
CEQA California Environmental Quality Act
CESA California Endangered Species Act

CFGC California Fish and Game Code

CM conservation measure

CNDDB California Natural Diversity Database
CWA Clean Water Act

cfs cubic feet per second

CUP Conditional Use Permit

DPS Distinct Population Segment

DWR Department of Water Resources

EIR Environmental Impact Report (in accordance with CEQA)
EIS Environmental Impact Statement (in accordance with NEPA)
EPA Environmental Protection Agency

ESA Endangered Species Act

ESU Evolutionarily Significant Unit

FERC Federal Energy Regulatory Commission
FOM Freeman Operations Model

g gallon

GIS Global Information Systems

GMA Groundwater Management Association
gpm gallons per minute

HCP habitat conservation plan

HOSS Hydrologic Operations Simulation System

XVil



United Water Conservation District June 30, 2020

Freeman Diversion MSHCP Acronyms and Abbreviations
HRMP Habitat Restoration and Management Plan
IA Implementing Agreement (first noticed in 9.3.1 w/o definition)
IR infrared (thermal detection)

ITP incidental take permit

LADPW Los Angeles Department of Public Works
LADWP Los Angeles Department of Water and Power
LSAA Lake or Streambed Alteration Agreement

Ma million years ago

MBTA Migratory Bird Treaty Act

MGD million gallons per day

mg/L milligrams per liter

mm millimeters

MSHCP multiple species habitat conservation plan

mi miles

NAP Noise Abatement Protocol

NEPA National Environmental Policy Act

NGO non-governmental organization

NHPA National Historic Preservation Act

NMEFS National Marine Fisheries Service

NPDES National Pollutant Discharge Elimination System
NRCS National Resource Conservation Service
NTUs nephelometric turbidity units

O-H Oxnard-Hueneme

0&M operations and maintenance

PTP pumping trough pipeline

PV Pleasant Valley

PVCWD Pleasant Valley County Water District

RCC roller-compacted concrete

RM river miles

RPA Reasonable and prudent alternative

RPM Reasonable and prudent measure

RV recreational vehicles

RWQCB Regional Water Quality Control Board

SAC Stakeholder Advisory Committee
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SCADA
SCREMP
SHPO
SMP
SSC
SWP
SWPPP
SWRCB
TDS
TMDL
TNC
TRP
USACE
USEPA
USFWS
USGS
United
VCWPD
VFD
VFP
YOY
WOTUS

Supervisory Control and Data Acquisition
Santa Clara River Enhancement and Management Plan
State Historic Preservation Officer

Smolt Migration Plan

suspended sediment condition

State Water Project

Storm Water Pollution Prevention Plan

State Water Resources Control Board

total dissolved solids

total maximum daily load

The Nature Conservancy

Turn-in Rate Plan

U.S. Army Corps of Engineers

U.S. Environmental Protection Agency

U.S. Fish and Wildlife Service

U.S. Geological Survey

United Water Conservation District

Ventura County Watershed Protection District
variable frequency drive

Adult Migration Variable Flow Protocol
young-of-the-year (juvenile fish less than a year old)

waters of the United States
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Artesian Conditions

Basin

Bypass Channel

Carapace

Catholic

Compliance Point

Freeman Diversion MSHCP Glossary of Terms

GLOSSARY OF TERMS

Aestivate To spend a prolonged hot or dry period (e.g. summer) in a dormant state similar
to hibernation.

Affected Reach The reach of the mainstem Santa Clara River from the Freeman Diversion
downstream through the estuary (i.e., the reach of the river where United’s
diversion and instream flow operations affect the river’s hydrology).

Ammocoete The larval stage of a lamprey. They burrow in fine sediments within rivers and
may remain in this stage for several years.

Anadromous Referring to a life cycle trait of fish in which adults migrate from salt water to
reproduce in fresh water and juveniles migrate from fresh water to mature in
salt water.

Anthropogenic Originating from human activity.

Aquifer A body of rock or sediment that is sufficiently porous and permeable to store,

transmit, and yield significant or economic quantities of groundwater to wells or
springs.

A confined aquifer under positive pressure causing water level in a well to rise
to a point where hydrostatic equilibrium has been reached.

A groundwater basin is defined as an alluvial aquifer or a stacked series of
aquifers with reasonably well-defined bottom and lateral boundaries made up of
geologic features that significantly impede groundwater flow.

A component of the Freeman Diversion that includes a concrete lined channel
and a roller gate in the river channel immediately adjacent to the diversion
intake and trash rack. When the roller gate is opened, water moves through the
concrete channel. The roller gate is opened when river flows carry too much
sediment and debris to divert or when United needs to sluice sediment that has
built up in front of the diversion intake. The bypass channel is also called the
“flushing channel” in several supporting documents and public documents.

The hard upper shell of a turtle, arachnid, or crustacean.

(Adjective) wide-ranging or broad in tastes, preferences, or interests.

A non-specific location upstream of the Highway 101 bridge at the downstream
end of the critical reach where United staff measure instream flow compliance,
and therefore the site where United maintains prescribed instream flow criteria
(e.g. 120/160 cfs). The specific location of discharge measurement may change
based on hydrological conditions at the time of measurement, however the
general reach location will remain the same. The specific location is chosen
based on an annual assessment of where the most logical, accessible, and safe
point for conducting accurate discharge measurements should occur.
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In sedimentology or geology, connate fluids are liquids trapped in the pores of a
sedimentary rock during formation of the rock.

A groundwater basin in which continuation of present practices would probably
result in significant adverse overdraft-related environmental, social, or
economic impacts.

Usually a hydrologically losing reach of the mainstem Santa Clara River
downstream of the Freeman Diversion, beginning approximately adjacent to
United’s desilting basin and ending at the Highway 101 bridge. The critical
reach can occasionally become a gaining reach under groundwater mounding
conditions due to high rates of recharge in the recharge basins.

The location of the mainstem Santa Clara River between the Freeman Diversion
and the estuary where steelhead would have the greatest difficulty passing
during low flows.

Related to daytime; active during daytime; periodic alteration of condition
between day and night.

Related to the upper side of the body; situated on the back, or posterior
equivalent in humans.

Transportation of sediment by processes other than water, e.g. rolling or sliding.

Referring to rivers or streams, their processes, and the deposits and landforms
created by them.

Swelling or overflowing of a stream caused by heavy rains or melted snow.
Juvenile fish that has absorbed their yolk sac and can feed on their own.

An integrated computer system of software and data used to store, analyze,
capture, manipulate, and visualize spatial information.

An adult steelhead that has successfully spawned and is returning to the ocean.
Referring to the shore of the sea or a lake and their processes.

The space between the bill and the eye of a bird.

A plant (typically aquatic) large enough to be seen by the naked eye.

The juvenile stage of a lamprey, in which it migrates downstream to the ocean.
Close to death or in a state of dying.

Related to nighttime; active or occurring at night.

Related to or lying in the back of the neck (nape).
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Overdraft

Percolation

Permit Area

Pharyngeal

Plan Area

Plastron
Recharge
Redd

Resource Agencies

Riparian
Rufous
Scute
Senesce

Services

Sespe Creek Trigger

Smolt

Special-status Species

Glossary of Terms

(Groundwater) the condition of a groundwater basin in which the amount of
water withdrawn by pumping exceeds the amount of water that recharges the
basin.

The process of a liquid slowly passing through a porous substance.

The Santa Clara River below the Freeman Diversion; the Santa Clara River
estuary; the Freeman Diversion facility; and an area of the Santa Clara River
upstream of the Freeman Diversion (see Figure 1-3).

Related to or located near the tube or cavity that connects the mouth and nasal
passages with the esophagus (pharynx).

The areas where covered activities will occur and areas affected by covered
activities and the conservation program, including areas that will benefit from
implementation of the MSHCP due to the migration and range expansion of
certain covered species, i.e. the mainstem of the Santa Clara River from the
Pacific Ocean to near interstate highway 5, including the tributaries Santa Paula
Creek, Sespe Creek, Hopper Creek, Piru Creek, and portions of Castaic Creek
and Boquet Creek (see Figure 1-2).

The ventral (bottom) part of a turtle’s shell.
The downward flow of water from surface water to groundwater.
The spawning location or nest of certain fishes.

Collectively, the U.S Fish and Wildlife Service, the National Marine Fisheries
Service, the California Department of Fish and Wildlife.

Related to or located adjacent to a watercourse.
Rusty reddish color.

A thickened individual plate on a turtle’s shell.
Deteriorate with age.

Collectively, the U.S. Fish and Wildlife Service and the National Marine
Fisheries Service.

Threshold of flow required to trigger the adult steelhead upstream migration
protocols. Defined as a running 24-hour average of at least 200 cfs over base
flow at the USGS Gage No. 11113000 for Sespe Creek near Fillmore,
California.

A juvenile salmonid that exhibits traits of physiological change in preparation
for downstream migration and entering the ocean.

Plants or animals that are legally protected or proposed for listing under the
Federal or California Endangered Species Acts. Taxa assigned a special-status
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or otherwise determined to be rare, restricted, sensitive, declining, or threatened
by a state, federal, or non-governmental agency. Examples include (but are not
limited to): Species of special concern (CDFW), fully protected (CDFW), birds
of conservation concern (USFWS), sensitive (USDA-FS), and California Native
Plant Society rare plant lists.

Subbasin Designation of a groundwater subbasin boundary is relatively flexible and
typically created for the purpose of managing water resources (i.e. collecting
and analyzing data). A subbasin is created by dividing a groundwater basin into
smaller units usually defined by political or institutional boundaries (e.g. water
agency service area). However, geologic and hydrologic barriers are also used
as divides (as in the Oxnard Plain) and a subbasin should never cross over a
groundwater basin boundary. Divided subbasins within a single groundwater
basin always have some degree of hydrologic connectivity.

Suctorial Adapted for sucking; having a sucker for feeding or adhering to something.

Thalweg A line drawn to connect the lowest points of a streambed along its entire course.

Turn out An operation of the Freeman Diversion which involves closing the canal gates
and excluding river flows in the Santa Clara River from entering the diversion
facilities.

Turn in An operation of the Freeman Diversion which involves opening the canal gates
and allowing river flows in the Santa Clara River to enter the diversion
facilities.

Ventral Related to the lower side of the body; situated on the belly, or anterior

equivalent in humans.

Water Year The 12-month period beginning October 1, through September 30 and
designated by the calendar year in which it ends. (E.g. the water year ending
September 30, 2016, is referred to as the “2016 water year”).

Young-of-the year Juvenile fish that are less than a year old.

Zygodactyl Toe arrangement of a bird with two in front and two behind, loosely resembling
the letter “K.”
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EXECUTIVE SUMMARY

The United Water Conservation District Multiple Species Habitat Conservation Plan (MSHCP) has been
prepared by United Water Conservation District (United) as part of its application package for incidental take
permits (ITP) under section 10(a)(1)(B) of the federal Endangered Species Act (ESA). United owns, operates,
and maintains water facilities in a number of locations in the Santa Clara River watershed and Oxnard Plain,
some of which have the potential to result in take of federally protected species. The ITPs would authorize
incidental take of 7 “covered species” listed as threatened or endangered under the ESA or species that are
likely to become listed during the permit term for which take is reasonably certain to occur. This MSHCP
provides documentation to support decisions by U.S. Fish and Wildlife Service and the National Marine
Fisheries Service on the issuance of ITPs. In general, ITPs will be issued based on the determination that the
effects of incidental take of the covered species authorized by the ITPs will be minimized and mitigated
consistent with the standards in ESA.

United is a water conservation district, established in accordance with California Water Code Section 74000
et seq. United’s mission is to manage, protect, conserve, and enhance the water resources of the Santa Clara
River, its tributaries, and associated aquifers in the most cost-effective and environmentally balanced manner.
United’s focus is long-term water conservation management. United comprises seven geographically
determined divisions and is governed by a seven-person board of directors elected by division.

United’s boundaries encompass nearly 213,000 acres of central and southern Ventura County. This area
includes the downstream (Ventura County) portion of the Santa Clara River Valley, as well as the Oxnard
Plain. United serves as the steward for surface water and groundwater resources in all, or portions of, eight
interconnected groundwater basins. United currently operates multiple facilities, including the Santa Felicia
Dam, the Freeman Diversion, and water recharge and delivery infrastructure in the Santa Clara River
Watershed and on the Oxnard Plain. These facilities allow United to store winter runoff for release at other
times, divert water from the Santa Clara River, recharge underground aquifers through recharge basins, and
deliver water to cities and agricultural growers so that groundwater pumping is reduced in critical aquifers
subject to overdraft.

United seeks to acquire ITPs under ESA that would authorize the incidental take of the 7 covered species as a
result of the covered activities within the plan area, as defined in this MSHCP. United also seeks “no
surprises” coverage and assurances under ESA and its implementing regulations. Conservation measures that
minimize and mitigate the take of the covered species are identified in the MSHCP. Funding, monitoring, and
adaptive management actions will also be implemented as part of the MSHCP. The proposed permit duration
under the MSHCP is 50 years. The MSHCP also provides for short-term extensions under specified
circumstances.

The plan area for this MSHCP encompasses the areas where covered activities will occur and areas affected
by covered activities and the conservation program, including areas that will benefit from implementation of
the MSHCP due to the migration and range expansion of certain covered species. The plan area covers 10,410
acres in the Santa Clara River watershed in Ventura County including the Santa Clara River estuary, a large
portion of the Santa Clara River, and several tributaries (i.e., Santa Paula Creek, Sespe Creek, Hopper Creek,
and Piru Creek). It also encompasses operational facilities covered by the MSHCP (i.e., the Freeman
Diversion facility).

The permit area for this MSHCP encompasses the geographic area where the ITP applies and comprises two
areas known as the operation and maintenance permit area and the conservation permit area. The operations
and maintenance permit area covers 2,950 acres and comprises the United-owned area and associated stream
bed directly upstream of the Freeman Diversion; the streambed directly upstream of the Freeman Diversion
affected by sediment sluicing events; the Freeman Diversion facility and associated diversion canal, desilting
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basin, and recharge basins; the Santa Clara River riverbed bank-to-bank from the Freeman Diversion to the
estuary; and the Santa Clara River estuary. The conservation permit area covers 6,260 acres and comprises the
United-owned area of the Santa Clara River riverbed bank-to-bank upstream of the Freeman Diversion to
approximately 1.6 miles upstream of the confluence with Piru Creek; the Santa Paula Creek streambed bank-
to-bank within United’s district boundary; the Sespe Creek streambed bank-to-bank within United’s district
boundary; and the Hopper Creek streambed bank-to-bank. The existing conditions in the plan and permit
areas are discussed in detail in Chapter 2.

The facilities and covered activities (Chapter 3) in this MSHCP are a subset of United’s overall facilities and
current and future activities. The covered activities encompass renovations and current and future operations
and maintenance of the Freeman Diversion facility that could result in take of the covered species. United
operates the Freeman Diversion facility to redirect surface water from the Santa Clara River for groundwater
recharge and surface water deliveries to reduce groundwater pumping. These deliveries are designed to reduce
groundwater pumping in areas where overdraft conditions and related water quality issues exist, where
aquifers are most susceptible to saline water intrusion and the upwelling of saline waters. Under the MSHCP,
United will continue to operate and maintain the Freeman Diversion facility for these purposes. However,
United will make certain physical and operational modifications, as part of the conservation program, to
minimize effects of the covered activities on the covered species. Specifically, the activities for which United
seeks incidental take of covered species under this MSHCP are the following:

e Renovation of the fish passage facility and the Freeman Diversion headworks

e Resurfacing the downstream face of the Freeman Diversion grade control structure
e Fish passage facility operations

e Water diversion operations

e Capture and relocation of downstream moving steelhead as a result of low flows from the diversion
operations

e Expansion of the Freeman Diversion off-channel water conveyance infrastructure
e Maintenance of facilities and property

e Conservation program activities

e Restoring and enhancing habitat

e Other Conservation Activities and Monitoring

e Implementing adaptive management measures

Covered species (Chapter 4) are those for which coverage under the ITPs is requested. United is requesting
take authorization of the following 7 “covered species” in the MSHCP:

e Southern California steelhead (Oncorhynchus mykiss)

e Pacific lamprey (Entosphenus tridentatus)

e Tidewater goby (Eucyclogobius newberryi)

e  Western pond turtle (Actinemys marmorata)

e Least Bell’s vireo (Vireo bellii pusillus)

e Southwestern willow flycatcher (Empidonax traillii extimus)

e Yellow-billed cuckoo (Coccyzus americanus occidentalis)

Five of these species are listed as threatened or endangered under the ESA and two have the potential to be
listed during the permit term.
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Incidental take authorization for covered activities is based on implementation of the conservation program
(Chapter 5). The conservation program includes a set of conservation measures intended to minimize and
mitigate the effects of take on the covered species to the maximum extent practicable. The conservation
measures were developed to achieve the following two biological goals and their respective objectives.

Goal1 Provide conditions that approximate an unimpeded steelhead and lamprey migratory corridor in the
lower Santa Clara River.

Objective 1.1: Provide physical and fluvial conditions at and through the Freeman Diversion to
approximate unimpeded migration of adult and juvenile steelhead and lamprey.

Objective 1.2: Minimize alteration of the components of the hydrograph that support unimpeded
migration of adult and juvenile steelhead and lamprey (i.e., timing, frequency, duration, rate-of-change,
and magnitude of flows) to and from the Santa Clara River estuary and the Freeman Diversion, for the
permit term.

Goal 2 Maintain or improve habitat for least Bell’s vireo, southwestern willow flycatcher, yellow-billed
cuckoo, and western pond turtle in the Santa Clara River.

Objective 2.1: Minimize impacts of renovation of the Freeman Diversion to riparian and riverine
habitat for the covered species and to individuals of the covered species.

Objective 2.2: Minimize impacts of maintenance of the renovated Freeman Diversion on riparian and
riverine habitat for the covered species and to individuals of the covered species.

Objective 2.3: Mitigate the loss of riparian habitat for covered species through on-site riparian
restoration at 1:1 ratio within 5 years or purchase of equivalent mitigation credits at an approved
mitigation bank.

Conservation measures (CMs) intended to meet the goals and objectives are organized around the following
five main actions:

o Construct, operate, and maintain new fish passage facilities for steelhead and lamprey (CM 1.1.1 and
CM 1.1.2 respectively)

e Implement instream flow operations (CMs 1.2.1, 1.2.2, 1.2.3, and 1.2.4)

e Trap and relocate downstream migrating steelhead smolts and lamprey juveniles if there is a predicted
loss in surface water connectivity from the Freeman Diversion to the estuary (CM 1.2.5)

e Minimize Impacts to steelhead and lamprey through limitations on sediment management (CM 1.2.6)

e Implement actions to avoid and minimize effects of construction and maintenance activities (CMs
2.1.1,2.1.2,2.1.3,2.1.4,2.1.5,2.1.6,2.1.7,2.1.8,2.2.1,2.2.2)

e Protect, enhance, and manage habitat (CM 2.3.1 and CM 2.3.2)

Compliance and effectiveness monitoring combined with an adaptive management framework and decision-
making process are included in Chapter 6 and form the strategy for United to scientifically address
uncertainty in the system and foundational assumptions included in the conservation program and the effects
analysis. Given the 50 year permit request and “no surprises” assurances of Section 10 of the ESA, United is
committed to working with the Services to optimize the balance between meeting the water resource needs of
Ventura County while avoiding, minimizing, and mitigating the impacts of the taking of the covered species
to the maximum extent practicable.

Chapter 7 of the MSHCP contains a detailed analysis of the effects of the covered activities. Chapter 7
estimates the total amount of take, describes the impact of the taking, and describes the benefits of the
conservation program. Among the conclusions, it has been determined that the water diversions/instream flow
operations will not affect habitat in the estuary and any covered species (i.e., steelhead, lamprey, tidewater
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goby) when they are utilizing the estuary. The assessment also found that the water diversions/instream flow
operations do not affect covered riparian bird and reptile species.

The assessment does identify potential effects from Freeman Diversion renovations, water
diversions/instream flow operations, trapping and relocation, salvage and relocation, maintenance,
monitoring, and habitat restoration/enhancement. The conservation program was designed to minimize and
mitigate the impacts of the taking to the maximum extent practicable and meet ITP issuance criteria.

Plan implementation is detailed in Chapter 8. Plan implementation addresses:

e  MSHCP administration responsibilities (United is responsible for administration)
e Changed circumstances (Changed circumstances with remedial measures are identified)

e Unforeseen circumstances (Defines how conservation measures may be modified to address
unforeseen circumstances)

e Amendments to incidental take permits (Establishes procedures for making minor and major
amendments)

e Suspension, revocation, relinquishment, and termination of incidental take permits (Establishes
procedures for failure to implement MSHCP or comply with ITPs)

e Renewal of incidental take permits (Establishes procedures for the renewal of ITPs)

o Transfer of incidental take permits (New owner must submit an application to take over ITP and
MSHCP implementation)

The costs to implement the MSHCP, including operational costs and capital costs, and the sources of that
funding are described in Chapter 9. The anticipated capital cost to implement the MSCHP is $88,296,000.
The anticipated operational cost to implement the MSHCP across the 50-year permit term is $95,292,000.
Total cost for plan implementation is $183,582,000'. United will fund the MSHCP using revenues it
currently receives and is authorized to generate in accordance with its principal act in the Water Code. This
encompasses a combination of funding sources including United’s annual operating budget and debt
financing, along with supplementation from other potential sources of funding (e.g., grants, bonds, and
outside contributions). United is a public agency and water conservation district established in accordance
with Water Code Section 74000 et seq. United’s current revenues are principally derived from the following
sources:

e Ground water extraction charges (both direct and in-lieu delivery charges), annually levied on
multiple zones by the Board of Directors

e Ad valorem property taxes

e Investment earnings

Due to the high cost of MSHCP implementation, outside sources of funding would be sought and maximized
to the fullest extent; however, until those opportunities are realized and for the purposes of this MSHCP,
United will assume that the MSHCP is fully funded by United, without the support of any outside funding.
United anticipates funding the construction of the conservation program’s capital improvement projects by the
issuance of debt, and repayment over the term of that debt instrument from its authorized sources of revenues.
United typically funds the construction of infrastructure projects via the issuance of revenue bonds and other
forms of financing, as allowed through United’s principal act.

United has considered many alternatives in developing this MSHCP. Take alternatives were developed to
include a range of approaches to advance the MSHCP’s overall goal to “manage, protect, conserve, and

! Estimated operational and capital costs listed do not sum exactly to the estimated total cost to implement the MSHCP
due to rounding of values to the nearest $1,000 during cost estimate calculations.
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enhance the water resources of the Santa Clara River, its tributaries, and associated aquifers in the most cost-
effective and environmentally balanced manner.” Chapter 10 lists seven alternatives that include structural
alternatives to the proposed fish passage facility and diversion infrastructure renovations, operational
alternatives to the proposed water diversion and bypass operations, and alternatives that incorporate both
structural and operational changes:

e Alternative A, Wishtoyo Operational Remedies Plus Santa Felicia Project, a structural and
operational alternative which would include the existing fish passage facility but with modified water
diversion and bypass operations

e Alternative B, Notch Structure, a structural alternative with an alternate fish passage facility which
would utilize the Proposed MSHCP’s water diversion and bypass operations

e Alternative C, Hardened Ramp Structure, a structural alternative with an alternate fish passage facility
which would utilize the Proposed MSHCP’s water diversion and bypass operations

e Alternative D, Vertical Slot Plus Water Diversion Consistent with 2008 Biological Opinion, an
operational alternative which would include the Proposed MSHCP’s fish passage facility (vertical slot
structure) and infrastructure renovations but with modified water diversion and bypass operations

e Alternative E, Hardened Ramp Plus Water Diversion Consistent with 2008 Biological Opinion, a
structural and operational alternative which would include the hardened ramp structure but with
modified water diversion and bypass operations

e Alternative F, Infiltration Gallery, a structural alternative which would replace the diversion
infrastructure and fish passage facility with an infiltration gallery and utilize the Proposed MSHCP’s
water diversion and bypass operations

e Alternative G, Remove Structure and Cease Diversions, a structural and operational alternative which
would remove the diversion infrastructure and cease water diversions

These alternatives were eliminated because they were determined to be not practicable, to not reduce take of
covered species or provide adequate conservation benefit, and/or to not be consistent with the purpose of the
activities for which ITPs are requested. Most alternatives had overlapping reasons for being rejected.
Practicability failures included being logistically, technologically, financially, and/or economically
impracticable. The primary technological constraint was due to fish passage facility durability concerns and
potential inability to conduct timely repairs. Alternatives were rejected if they would be too costly in the
short-term and/or if they would have long-term regional impacts from reduced water supplies and increased
water rates. At some level, all the alternatives were found to be inconsistent with the MSHCP’s goals to
achieve United’s mission. Alternatives were rejected for their inability to achieve the average annual water
diversion yield required by United, to provide a minimum water supply to abate water quality degradation in
the Oxnard Plain, and/or to implement actions on land United owns or can feasibly acquire.
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1 INTRODUCTION AND BACKGROUND

The United Water Conservation District (United) has prepared the United Water Conservation District
Multiple Species Habitat Conservation Plan (MSHCP) as part of its application for incidental take permits
(ITP) under Section 10(a)(1)(B) of the federal Endangered Species Act (ESA). United owns, operates, and
maintains water facilities in a number of locations in the Santa Clara River Watershed and Oxnard Plain,
including the Freeman Diversion and associated water conveyance and sediment management infrastructure.
Renovation of the Freeman Diversion driven by construction of an updated anadromous fish passage facility
and modifications to the associated water conveyance and sediment management infrastructure as well as
diversion operations at the Freeman Diversion have the potential to result in take of federally protected
species. The federal ITP would authorize incidental take of 7 species (or populations characterized as
subspecies or life history strategy of a subspecies, e.g., southern California steelhead) listed as threatened or
endangered under ESA. This document refers to these 7 species as “covered species.” This MSHCP provides
documentation and analysis to support decisions by federal resources agencies on the issuance of ITPs. In
general, an ITP would be issued based on the determination that the effects of incidental take of the covered
species would be minimized and mitigated consistent with the standards in ESA.

1.1 UNITED’S MISSION AND OPERATIONS

United is a water conservation district, established in accordance with California Water Code Section 74000
et seq. United comprises seven geographically determined divisions and is governed by a seven-person board
of directors elected by division. United’s mission is to manage, protect, conserve, and enhance the water
resources of the Santa Clara River, its tributaries, and associated aquifers in the most cost-effective and
environmentally balanced manner. United’s boundaries encompass nearly 213,000 acres of central and
southern Ventura County. This area includes the downstream (Ventura County) portion of the Santa Clara
River Valley and the Oxnard Plain (Figure 1-1). United serves as the steward for surface water and
groundwater resources in all, or portions of, eight interconnected groundwater basins: Piru basin, Fillmore
basin, Santa Paula basin, Mound basin, Oxnard Forebay basin, Oxnard Plain basin, Pleasant Valley basin, and
West Las Posas basin.

United’s focus is long-term water conservation management. Its statutory powers include the ability to
conduct water resource investigations, acquire water rights, build facilities to store and recharge water,
construct wells and pipelines for water deliveries, commence actions involving water rights and water use,
prevent interference with or diminution of river flows and associated natural subterranean supply of water,
and to acquire and operate recreational facilities. United’s revenues include groundwater extraction (pump)
charges, in-lieu water delivery charges, ad valorem property taxes, property tax assessments, and recreation
fees.

United operates and maintains a number of water facilities and associated water delivery infrastructure in the
Santa Clara River watershed and the Oxnard Plain. These facilities directly and indirectly provide irrigation
supplies and potable water to municipal customers in the City of Oxnard, the Port Hueneme Water Agency,
and Naval Base Ventura County in lieu of coastal groundwater extractions. United’s facilities are vital to
groundwater recharge, banking water for use during drought years, and reducing or even reversing seawater
intrusion into the aquifers of the Oxnard Plain. United prepares annual reports on groundwater conditions and
regularly provides information associated with its operations and facilities. In addition to its physical
facilities, United advocates for policy and management changes to manage and mitigate demands on the
basins and to preserve groundwater quality.
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Figure 1-1  District Overview
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1.2 PURPOSE OF FREEMAN DIVERSION

The Freeman Diversion, along with its associated conveyance infrastructure, desilting basin, and recharge
basins, is one of United’s facilities and is the focus of this MSHCP. The Freeman Diversion facility
diverts surface water from the Santa Clara River both for groundwater recharge at United’s recharge
facilities (the Saticoy and El Rio facilities) and for surface water delivery to reduce groundwater pumping
in the over-drafted groundwater basins of the Oxnard Plain, especially where water quality issues exist
and where aquifers are most susceptible to seawater intrusion. The operation of the Freeman Diversion
facility aids in the maintenance of sustainable groundwater elevations in the coastal basins and in the
prevention of groundwater quality degradation that can affect both human health and agriculture.

The renovations proposed for the Freeman Diversion, discussed and analyzed in this MSHCP, will
improve the operation of the diversion for future water resource management, while minimizing and
mitigating potential take of covered species.

1.3 PURPOSE OF THE MULTIPLE SPECIES HABITAT
CONSERVATION PLAN

United seeks ITPs for incidental take of covered species that may result from activities involved in the
renovation, maintenance, and operation of the Freeman Diversion. Chapter 3 describes the “covered
activities” in detail, which consist generally of the following:

Renovation of the fish passage facility and the Freeman Diversion headworks
Resurfacing the downstream face of the Freeman Diversion grade control structure
Fish passage facility operations

Water diversion operations

A e

Capture and relocation of downstream moving steelhead as a result of low flows from the
diversion operations

6. Expansion of the Freeman Diversion off-channel water conveyance infrastructure
7. Maintenance of facilities and property

8. Conservation program activities

9. Restoring and enhancing habitat

10. Other Conservation Activities and Monitoring

11. Implementing adaptive management measures

These covered activities will aid United in sustaining the long-term and reliable management of water
resources based on known and foreseeable demand for agricultural, municipal, and industrial water
supplies.

This MSHCP is being submitted to the U.S. Fish and Wildlife Service (USFWS) and National Marine
Fisheries Service (NMFS). These agencies are collectively referred to as the “Services.” The Services
have the joint authority to issue an ITP if the MSHCP is determined to meet the issuance criteria. The
ITPs would enable United to perform the covered activities, ensuring a continued ability to meet water
resource demands in the region while implementing a conservation program that minimizes and mitigates
the effects of these activities on covered species to the maximum extent practicable.
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1.4 REGULATORY CONTEXT

This section describes the most relevant regulations for accomplishing the MSHCP. United expects that
this MSHCP will work in parallel with future regulatory reviews and approvals for this project, helping to
make discussions with the regulatory agencies more efficient and facilitate expeditious review and
approval of permits. For example, this MSHCP will streamline consultation under ESA Section 7 and
Clean Water Act (CWA) Section 404 permit consultations with U.S. Army Corps of Engineers (USACE),
USFWS, and NMFS related to activities occurring within the channel that may affect covered species. In
addition, this MSHCP addresses all mitigation needs of the covered species that will be outlined in
California Environmental Quality Act (CEQA) documents and some of the measures for covered species
that will be required for a Lake and Streambed Alteration Agreement (LSAA). Finally, this MSHCP is
intended to inform consultation with the California Department of Fish and Wildlife (CDFW) related to
state-listed species under the California Endangered Species Act (CESA), in pursuit of a state ITP under
section 2081(b) of the Fish & Game Code, as well as consultation with CDFW and Regional Water
Quality Control Board (RWQCB) related to potential impacts to Waters of the State and associated
species and their habitat. It is United’s intention that no additional measures or analysis would be needed
for associated federal environmental review or permits other than what is provided in this MSHCP.
Further details on all relevant laws and regulations are given below.

1.4.1 FEDERAL LAWS AND REGULATIONS

Federal Endangered Species Act of 1973, as Amended

The stated purpose of ESA is “to provide a means whereby the ecosystems upon which endangered
species and threatened species depend may be conserved, to provide a program for the conservation of
such endangered species and to act on specified relevant treaties and conventions” (16 United States Code
[U.S.C.] §1531(b)). USFWS, acting on behalf of the Secretary of Interior, and NMFS, acting on behalf of
the Secretary of Commerce, oversee administration of ESA. NMFS is the listing and regulatory authority
for marine mammals and most anadromous fish species. Section 9 of ESA (16 U.S.C. §1538(a)(1)(B))
prohibits the take of any endangered animal species unless the take has been authorized under other
provisions of ESA. Under Section 4 of ESA, the Services may extend this take prohibition to listed
threatened animal species (16 U.S.C. §1533(d)). ESA defines take as “to harass, harm, pursue, hunt,
shoot, kill, trap, capture, collect, or to attempt to engage in any such conduct” (16 U.S.C. §1532(19)). The
Services have further defined “harm” to mean “an act that actually kills or injures fish or wildlife. Such
acts may include significant habitat modification or degradation, where it actually kills or injures fish or
wildlife by significantly impairing essential behavioral patterns, including, breeding, spawning, rearing,
migrating, feeding or sheltering” (50 Code of Federal Regulations [C.F.R.] §222.102 [NMFS]; 50 C.F.R.
§17.3 [USFWS]). USFWS has further defined “harass” to mean “actions that create the likelihood of
injury to listed species to such an extent as to significantly disrupt normal behavior patterns which
include, but are not limited to breeding, feeding or sheltering” (50 C.F.R. §17.3).

Section 10 and Habitat Conservation Plans

ESA allows take of federally-listed animal species “if such taking is incidental to, and not the purpose of,
the carrying out of an otherwise lawful activity” (16 U.S.C. §1539(a)(1)(B)) through the issuance of ITPs
by the Services for approved habitat conservation plans (HCPs). An HCP specifies the likely impact that
will result from take of the listed species; the steps the permit applicant will take to minimize and mitigate
such impacts and the funding that will be available to implement such steps; the alternative actions to the
taking the applicant considered and reasons why the alternatives are not utilized; and such other measures
the Secretary may require. The Services will issue the ITPs if, after opportunity for public comment, they
find the taking will be incidental; the applicant will minimize and mitigate the impacts of taking to the
maximum extent practicable; the applicant has ensured adequate funding for the HCP and procedures for
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addressing unforeseen circumstances have been provided; the taking will not appreciably reduce the
likelihood of the survival and recovery of the species in the wild; the applicant has provided such other
assurances as may be required by the Services that the HCP will be implemented; and the applicant has
taken such other necessary or appropriate measures as may be required by the Services (16 U.S.C.

§1539(a)(2)).

HCPs can be long-term, multiple-species plans that cover federally-listed species and unlisted species, as
long as those species are treated as if they were federally listed. In addition, HCPs will provide economic
and regulatory certainty regarding the overall cost of species mitigation over the life of the permit by
making provisions for circumstances and information that could change over time and that might require
revisions to the HCP. This regulatory certainty is referred to as “no surprises.” In general, under the “no
surprises” policy and regulations, an applicant’s conservation program provides responses for changed
circumstances (defined in 50 C.F.R. §17.3 and 50 C.F.R. §222.102) that may arise in the future. Provided
that United is properly implementing the HCP, the Services will not require additional conservation
measures, without consent of the applicant, in response to changed circumstances nor will it require
additional land, water, or financial commitments in response to unforeseen circumstances (50 C.F.R.
§§17.22.(b)(5)(ii),(iii), 17.32(b)(ii),(iii), 1732.b,(ii),(iii); 50 C.F.R. §222.307(g)(2),(3)).

In December 2016, the Services released the Habitat Conservation Planning and Incidental Take Permit
Processing Handbook (HCP Handbook) (USFWS and NMFS 2016) that incorporates and updates
material from the original 1996 handbook and the Five Point Policy. The purpose of the HCP Handbook
is to instruct the Services staff in how to assist applicants with HCP development, and to provide a
resource for applicants and the public. United used the most recent HCP Handbook to guide development
of this MSHCP.

Section 7 and Consultation

Section 7 (a)(2) of ESA requires federal agencies to ensure that their actions do not jeopardize the
continued existence of threatened or endangered species or destroy or adversely modify designated
critical habitat of listed species (16 U.S.C. §1536(a)(2)). Federal agencies are required to consult with and
obtain the opinion of USFWS or NMFS, as applicable, concerning the effects of a contemplated federal
action. If the Services determine that the proposed action would jeopardize the continued existence of
listed species or destroy or adversely modify designated critical habitat, they will identify any reasonable
and prudent alternatives (RPAs) that would avoid such effects (16 U.S.C. §1536(a)(3)).

Under Section 7(b)(4), a biological opinion (BO) that finds no jeopardy or adverse modification, or that
includes reasonable and prudent alternatives that would avoid such effects, must also include an
incidental take statement that authorizes incidental take by the federal action agency or applicant. The
incidental take statement also includes reasonable and prudent measures (RPMs) to minimize take, and
terms and conditions to implement the RPMs (16 U.S.C. §1536(b)(4)). After receipt of a BO, the federal
action agency determines how it will proceed, given its obligations under Section 7(a)(2) (40 C.F.R.
§402.15).

Although non-federal entities obtain ITPs under Section 10 of ESA, the Services have determined that
intra-service Section 7 consultation is still required on the federal action of issuing the Section 10 permit.
In the intra-service consultation, the Services evaluate the potential effects that will be added to the
environmental baseline to determine if the proposed action (issuance of an ITP) is likely to jeopardize the
continued existence of the species, or destroy or adversely modify designated critical habitat for the
species, considered for the ITP and evaluated under the consultation. USFWS and NMFS then prepare
separate BOs for the covered species under their regulatory authorities. The BOs contain an assessment of
the effects on the covered species and critical habitat from the issuance of the Section 10 permits and the
implementation of the HCP. If any federal agencies other than the USFWS or NMFS provide
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authorizations for HCP covered activities, the BOs issued by USFWS and NMFS for the HCP are
expected to address the Section 7 consultation needs of those future federal actions.

National Environmental Policy Act

The National Environmental Policy Act (NEPA) requires federal agencies to prepare an environmental
impact statement (EIS) prior to consideration for approval of any major federal action that would have a
significant effect on the human environment (42 U.S.C. §4332(c)). The purpose of NEPA is to ensure that
federal agencies examine the environmental effects of their actions and utilize public participation in
agency decision-making. An EIS analyzes impacts of a proposed action, alternatives to avoid or minimize
impacts, and potential impact mitigation measures. NEPA serves as an analytical tool on direct, indirect,
and cumulative effects of the proposed project and alternatives. Following completion of an EIS, a federal
action agency issues a record of decision documenting its consideration of the EIS and its decision on
how it will proceed. This decision may also be incorporated into other records prepared by the agency

(40 C.F.R. §1505.2). The issuance of a Section 10 permit by the Services is considered a federal action
under NEPA.

National Historic Preservation Act

The National Historic Preservation Act (NHPA) (54 U.S.C. §300101 et seq.) requires all federal agencies
to examine the impacts of their projects, permitting and licensing activities, and funding approvals on
properties of historical or cultural significance, listed or eligible for listing on the National Register of
Historic Places. Like NEPA, NHPA is essentially a procedural statute that establishes a review process
involving the preparation of documents similar to environmental impact statements and assessments
under NEPA. Prior to implementing a project, federal agencies must analyze and consider the effect of a
project on historic and cultural properties, and then provide the Advisory Council on Historic
Preservation a reasonable opportunity to comment on the project and its anticipated effect. If a project
may adversely affect a historic or cultural property, the agency must consult with the Advisory Council
on Historic Preservation and the state Historic Preservation Officer to develop a memorandum of
agreement with measures the parties agree to implement so the project avoids or mitigates the adverse
effects to historic and cultural properties.

Clean Water Act

In 1972, the U.S. Congress passed the Clean Water Act (CWA) (33 U.S.C. §1251 et seq.) to provide for
the restoration and maintenance of the chemical, physical, and biological integrity of streams, lakes, and
coastal waters of the U.S. (WOTUS). The Environmental Protection Agency (USEPA) has general
administration, oversight, and approval authorities under the CWA, and distinct activities conducted by
other federal agencies or states are subject to USEPA authorities. Section 301 of the CWA generally
prohibits the discharge of pollutants to WOTUS without a permit issued under Section 402 or 404.
Section 404 authorizes the U.S. Army Corps of Engineers to issue permits for the discharge of dredged or
fill material to WOTUS. Under Section 402 and other provisions and under its authority delegated by the
USEPA, California issues National Pollutant Discharge Elimination System permits for discharges from
municipal, industrial, and other sources. Section 401 of the CWA provides that certain permits including
permits under Section 404 of the CWA may not be issued unless the state has issued certification of
compliance with state water quality standards. In California, the State Water Resources Control Board
and Regional Water Quality Control Boards administer Section 401. Prior to implementing any covered
activities that may result in the dredge or fill of jurisdictional WOTUS, CWA authorization would be
required from the U.S. Army Corps of Engineers and the Los Angeles Regional Water Quality Control
Board. In addition, certain construction activities may be subject to National Pollutant Discharge
Elimination System permits governing the discharge of stormwater.
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14.2 STATE LAWS AND REGULATIONS

California Environmental Quality Act

The California Environmental Quality Act (CEQA) (Public Resources Code [Pub. Res. Code] §21000 et
seq.) generally parallels NEPA but applies to projects proposed by California governmental agencies and
the projects of other parties that require their approval. All projects undertaken by any state or local
agency, including any special district (such as United), are subject to CEQA, which requires the
preparation of an environmental impact report (EIR) prior to approval of any project that would
potentially have a significant adverse environmental impact. The EIR must disclose potentially significant
impacts of the proposed project and provide a discussion of alternatives to avoid or minimize significant
impacts along with mitigation designed to reduce impacts to less than significant. After consideration of
an EIR that includes public comment, the lead agency adopts findings related to its decision on approval
of the project, which include any overriding considerations that justify the decision not to adopt
alternatives or mitigation that would avoid significant impacts (Pub. Res. Code §21081). CEQA
guidelines govern the adoption of ITPs and the actions of United or any other state or local agency that
approves the MSHCP or activities undertaken in the MSHCP.

California Endangered Species Act

Generally, CESA parallels the main provisions of ESA and is administered by CDFW. CESA establishes
a petitioning process for the listing of threatened and endangered species. The California Fish and Game
Commission (Commission) determines whether a species is endangered or threatened. Section 2080 of the
California Fish and Game Code (CFGC) prohibits take of any species the Commission determines to be
endangered or threatened. In Section 86 of the CFGC, take is defined as “to hunt, pursue, catch, capture,
or kill, or attempt to hunt, pursue, catch, capture, or kill” (CFGC §2080). CESA also applies the take
prohibitions to species that have not been listed if the Commission has determined that a petitioned listing
may be warranted (CFGC §§2074.2, 2074.4 and 14 C.C.R. §783.1(b)).

Section 2081(b) of the CFGC allows CDFW to issue an ITP for a state-listed threatened, endangered, or
candidate species if specific criteria are met. 14 C.C.R. § 783.4(a) and (b) provides these criteria, which
are as follows:

e Authorized take is incidental to an otherwise lawful activity.
e Impacts of the authorized take are minimized and fully mitigated.

e Measures required to minimize and fully mitigate the impacts of the authorized take adhere to the
following:

Mitigation is roughly proportional in extent to the impact of the taking on the species.

o Measures maintain the applicant’s objectives to the greatest extent possible.
o Applicant is capable of successfully implementing measures.
o Adequate funding is provided to implement the required minimization and mitigation

measures and to monitor compliance with and the effectiveness of the measures.
o Permits as issued will not jeopardize the continued existence of a state-listed species.

Section 2080.1 of the CFGC provides a mechanism by which federal authorization of take may make it
unnecessary to obtain separate authorization for state-listed or candidate species, referred to as a
“consistency determination.” CESA does not authorize “no surprises” assurances and does not allow
incidental take authorization for species other than those listed or for those for which it has been
determined listing may be warranted.
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Except under limited circumstances, CDFW cannot authorize take of animal species the legislature has
designated as “Fully Protected” under CFGC §§3511, 4700, 5050, and 5515. CDFW can authorize
collection of these species for necessary scientific research and relocation for the protection of livestock.
CDFW can authorize take of Fully Protected Species, however, under the Natural Community
Conservation Planning Act.

California Fish and Game Code Section 1600

Under CFGC §§1602 — 1605, CDFW is directed to enter into a lake or streambed alteration (LSA)
agreements for activities that will affect streams or lakes. Specifically, CFGC §1602 requires an entity to
notify CDFW prior to commencing any activity that may do one or more of the following:

e Substantially divert or obstruct the natural flow of any river, stream, or lake

e Substantially change or use any material from the bed, channel, or bank of any river, stream, or
lake

e Deposit debris, waste, or other materials that could pass into any river, stream, or lake

CDFW requires an LSA agreement when it determines that the activity, as described in a complete LSA
notification, may have substantial, adverse effect on existing fish or wildlife resources. An LSA
agreement includes measures necessary to protect existing fish and wildlife resources. CDFW must
comply with CEQA before issuing an LSA agreement.

1.5 OVERVIEW OF THE MULTIPLE SPECIES HABITAT
CONSERVATION PLAN

United seeks to acquire ITPs under ESA and CESA that would authorize the incidental take of covered
species as a result of the covered activities in the plan area, as defined in this MSHCP. United also seeks
“no surprises” coverage and assurances under ESA and its implementing regulations. The MSHCP
identifies conservation measures that minimize and mitigate the take of the covered species to the
maximum extent practicable, defines monitoring and adaptive management actions that will be
implemented, and outlines funding mechanisms.

1.5.1 PERMIT TERM

The proposed permit duration under the MSHCP is 50 years. A shorter permit term would not satisfy the
need for coverage, as United's mission and the operations intended to fulfill that mission are ongoing and
long-term. United will also invest significant funds for the capital construction of the primary
conservation measures under the MSHCP (e.g., the new fish passage facility and facility modifications for
high-flow diversion). To fund such construction at an estimated cost of $86 million in addition to all the
other costs under the MSHCP (mitigation, monitoring, adaptive management, etc.) outlined in Chapter 9,
United expects that it will be necessary to undertake long-term debt. To provide certainty and make
United's borrowing power feasible in the public finance market, the ITPs must have a minimum duration
that corresponds to the debt repayment schedule.

1.5.2 PLAN AND PERMIT AREAS

The HCP Handbook specifies that HCPs must identify a plan area and a permit area. The handbook
defines the plan area as “all areas that will be used for any activities described in the HCP, including
covered activities and the conservation program.” The plan area for this MSHCP encompasses the areas
where covered activities will occur, and areas affected by covered activities and the conservation
program. The plan area (Figure 1-2) covers 10,410 acres along the Santa Clara River in Ventura County:
the Santa Clara River estuary, the 100-year floodplain of the Santa Clara River, and portions of the major

1-10



United Water Conservation District June 30, 2020
Freeman Diversion MSHCP Chapter 1 Introduction and Background

Figure 1-2  Plan and Permit Areas
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lower watershed tributaries, which occur in United’s boundaries. These major tributaries are Santa Paula,
Sespe, Hopper, and Piru creeks. The plan area also encompasses operational facilities covered by the
MSHCP (e.g., the Freeman Diversion, conveyance infrastructure, the desilting basin, and recharge
basins).

The HCP Handbook defines the permit area as “the geographic area where the impacts of the activity(ies)
occur for which incidental take permit coverage is requested (i.e., the covered activities)”” and states that
“it must be within the plan area and under the control of the permittee or holder of a certificate of
inclusion.” The permit area (Figure 1-3) is divided into two sub-areas defined according to what type of
covered activities will occur.

The Operations and Maintenance (O&M) permit area covers 2,950 acres and comprises the following:

e Streambed directly upstream of the Freeman Diversion affected by flushing events
e Freeman Diversion facility and associated diversion canal, desilting basin, and recharge basins
e Santa Clara River riverbed bank-to-bank from the Freeman Diversion to the estuary

e Santa Clara River estuary

The conservation permit area covers 6,260 acres and comprises the following:

e The Santa Clara River riverbed bank-to-bank upstream of the Freeman Diversion to
approximately 1.6 miles upstream of the confluence with Piru Creek

e The Santa Paula Creek streambed bank-to-bank within United’s district boundary
e The Sespe Creek streambed bank-to-bank within United’s district boundary
e The Hopper Creek streambed bank-to-bank

Chapter 2 provides details on the existing environment in the plan and permit areas.

1.5.3 COVERED ACTIVITIES AND COVERED SPECIES

The covered activities in this MSHCP encompass the proposed initial diversion/instream flow operations
that would be implemented upon permit issuance and proposed future diversion/instream flow operations
that would take effect when United acquires a water right change to increase the maximum instantaneous
diversion rate and total maximum diversion. This would allow the diversion of more turbid water during
or following storm peaks to allow United to achieve a total diversion yield that meets its mission and
purpose, while avoiding and minimizing potential for take of southern California steelhead, Pacific
lamprey, and western pond turtle. The covered activities also include the construction of a new fish
passage system, maintenance of the Freeman Diversion facility, habitat restoration and enhancement, and
adaptive management measures including monitoring. Chapter 3 describes covered activities in more
detail. Covered species are those for which coverage under the ITPs is requested. Table 1-1 lists covered
species included in the MSHCP. Chapter 4 provides additional details on the covered species.
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Table 1-1 Covered Species
Species Federal Status | State Status | Critical Habitat in MSHCP Plan Area | United Applying for ITP
Fish
Southern California steelhead
(Oncorhynchus mykiss) E None ves Federal
Pacific lamprey
(Entosphenus tridentatus) None None No Federal
Tidewater goby
(Eucyclogobius newberryi) E None ves Federal
Reptiles
Wes'tern pond turte None SSC No Federal
(Actinemys marmorata)
Birds
Least Bell’s vireo
(Vireo belli pusillus) g E No Federal & State
Southyv estern VY”!.OW f!ycatcher E E Yes Federal & State
(Empidonax traillii extimus)
Yellow-biled cuc.koo . . T E No Federal & State
(Coccyzus americanus occidentalis)

E = endangered, T = threatened, SSC = California Species of Special Concern

1.6 MULTIPLE SPECES HABITAT CONSERVATION PLAN
DOCUMENT OVERVIEW

The following is an outline of the MSHCP chapters and a brief discussion of the contents of each chapter.

Chapter 1 is an introduction and general background overview of United’s mission, the purpose of the
MSHCP, and the regulatory framework for the MSHCP. Chapter one provides a detailed discussion of the
plan and permit areas and the permit term and introduces the covered activities and covered species.

Chapter 2 provides a detailed review of the existing conditions of the plan area and provides the historical
context of the current structure and operations of the Freeman Diversion.

Chapter 3 includes the detailed project description and defines the covered activities for which take
authorization is sought.

Chapter 4 addresses the covered species for which incidental take may occur while carrying out covered
activities. Chapter 4 provides a review of the covered species selection process and a brief discussion of
the population status as well as natural and life histories of each covered species.

Chapter 5 presents the conservation program designed to avoid, minimize, and mitigate, to the maximum
extent practicable, the effects of covered activities on covered species.

Chapter 6 also provides the adaptive management framework for the MSHCP and a detailed description
of the monitoring program, including compliance monitoring and effectiveness monitoring measures to
address key uncertainties in the MSHCP.



United Water Conservation District June 30, 2020
Freeman Diversion MSHCP Chapter 1 Introduction and Background

Chapter 7 provides the analysis of effects of the covered activities on the covered species and associated
potential take of covered species; the impact of the taking; and benefits of the conservation program to the
covered species.

Chapter 8 describes plan implementation, including how changed circumstances and unforeseen
circumstances are addressed, and outlines the process for minor modifications and major amendments
should the need arise. General changes to the terms of the permit are also addressed.

Chapter 9 provides the detail of plan funding along with the source of funding and assurances.

Chapter 10 presents an analysis of alternatives to take of the covered species that were considered for
adoption in the MSHCP.
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2 EXISTING ENVIRONMENT

This chapter describes the current environment in the MSHCP plan and permit areas.

2.1 THE SANTA CLARA RIVER WATERSHED

2.1.1 GENERAL OVERVIEW

The Santa Clara River Watershed is one of the largest watersheds on the southern California coast.
Flowing approximately 83 miles (134 kilometers), the Santa Clara River drains approximately 1623
square miles (4204 square kilometers) (Figure 2—1) (Stillwater Sciences 2011). The river system spans
two counties, with the upper watershed in Los Angeles County and the lower watershed in Ventura
County. About 40 percent of the watershed is in Los Angeles County and 60 percent is in Ventura
County. The headwaters of the Santa Clara River originate at Pacifico Mountain in the San Gabriel
Mountains in Los Angeles County. Elevations in the watershed range from sea level to 8800 feet (2682
meters) above mean sea level.

The Santa Clara River system is one of the few remaining relatively free—flowing rivers in southern
California. It is prone to drought, flood events, fire, landslides, and seismic activity that serve to increase
the sediment load in the river system. Along with other geologic and climatic conditions of the region,
these conditions result in the watershed having very high sediment—production rates. River channel
morphology and connectivity is strongly influenced by the variable sediment—production rates
experienced in the river and this in turn affects the biotic community along the river course. The
connectivity of the Santa Clara River is also influenced by groundwater recharge (natural and artificial) as
well as groundwater pumping in some reaches. The following sections provide more detail about the
interconnected components of the Santa Clara River watershed, which provides the physical and
biological context for this MSHCP.

2.1.2 GEOLOGY

The Santa Clara River watershed is in the geomorphic province of California known as the Transverse
Ranges, which are oriented east—west unlike most other mountain ranges in California that trend north—
south. The Santa Clara River flows between the east—west trending mountains of this province. About 90
percent of the Santa Clara River watershed is north of the mainstem of the river and in mountainous
terrain. Surrounding mountains include the San Gabriel, the Sierra Pelona, and the Topatopa Mountains.
The remaining 10 percent of the watershed is in relatively flat terrain that includes the Santa Clara River
Valley and portions of the Oxnard Plain.

Throughout the watershed, there are several fault lines. Seismic fracturing and folding have caused the
bedrock to be highly erodible (Scott and Williams 1978, Wells et al. 1987) (Figure 2-2). The sedimentary
bedrock along valley flanks is typically poorly consolidated and steeply inclined, making it susceptible to
landslides, particularly during earthquakes. Sediment generated by landslides in the watershed is
eventually deposited in waterways and carried downstream, often resulting in a very high suspended
sediment load and bedload in the Santa Clara River during storm events. The high sediment yield of the
watershed significantly influences the geomorphic processes common to the lower river corridor.

2.1.3 CLIMATE

The Santa Clara River watershed has a semi—arid, Mediterranean—type climate with warm, dry summers
and cool, wet winters. Humidity is highest at the estuary and decreases to near—desert conditions at the
eastern watershed boundary.
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Most precipitation falls between November and March. Complex topographic features result in varying
rainfall intensities throughout the watershed. Average annual rainfall ranges from 34 inches (86
centimeters) in the mountainous headwaters of Sespe Creek to about 8 inches (20 centimeters) in the
drier, eastern portions of the watershed near the Mojave Desert (Stillwater Sciences 2007a). Average
annual rainfall for the Santa Paula station #245 in the lower watershed is 17.2 inches (43 centimeters)
(Figure 2-3). Proximity to the Pacific Ocean moderates both seasonal and diurnal temperatures,
particularly in the Oxnard Plain area. Based on the weather station #245 for Santa Paula, California
(047957), the average maximum temperature is 74.8 °F (23.7 °C) and average low is 47.9 °F (8.8 °C)
(Western Regional Climate Center 2018).

Climate models project about 10 percent loss of precipitation throughout California by 2100 under low
emissions scenarios (Cayan et al. 2009). However, depending on the global climate model used and the
emissions scenario considered, variability exists in the projection that indicates drier or wetter futures are
possible in southern California. For example, one study found that between the years 2005 and 2064,
modeled precipitation changes range from —13 percent to +16 percent change in precipitation per year,
depending on which global climate model and emissions scenario is used for the calculations (Cayan et al.
2008). A range of changes in precipitation from —63 percent to +39 percent precipitation per year in the
summer and —8 percent to +26 percent in the winter are also modeled across different global climate
models and emissions scenarios at the state level.

The Santa Clara River watershed already experiences considerable variability in rainfall in seasons and
across years from other factors, such as the El Nifio Southern Oscillation and the Pacific Decadal
Oscillation (Killam et al. 2014). This variance makes it difficult to project rainfall in the Santa Clara
River watershed even before considering climate change. All the climate change models project increased
variability in precipitation (i.e., longer dry periods and shorter, more intense rain storms), increased
likelihood of flooding for any given rain event, and increased suspended sediment in runoff due to more
wild—fire events (Cayan et al. 2008, Stillwater Sciences 2008, Karl et al. 2009, Killam et al. 2014, Swain
et al. 2018).

Despite the uncertainty in precipitation projections for the southern California region, increased resolution
of climate models in recent years has made them more reliable and locally specific. Regional projected
changes in the 24—hour, 50—year storm for Ventura County range from 3 percent increase under low—
emissions scenarios to 10 percent increase under high—emissions scenarios (AghaKouchak et al. 2018).
The current 50—year storm (6.5 inches [16.5 centimeters] over a 24—hour period) for Ventura County is
expected to occur more frequently, potentially recurring every 15 to 35 years by 2050 (AghaKouchak et
al. 2018). While the frequency and intensity of rainfall is expected to increase, stretches between storms
are expected to be hotter and drier and overall decreases in snowpack are predicted (California Energy
Commission 2018). Drought is expected to intensify on the regional level, causing higher occurrences of
extremely wet and extremely dry years (California Energy Commission 2018). Taken together, these
changes will likely result in lower surface and groundwater resources, leaving the Los Angeles region to
face a combination of decreased water supply and increased water demand. Increased and improved
management of water resources in the Los Angeles region will be necessary to effectively respond to
these changes.

2.1.4 HYDROLOGY

Overview

The Santa Clara River Watershed has a complex system of interconnected groundwater aquifers and an
extremely dynamic river (Figure 2—4). The watershed can experience extreme drought when there are
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Figure 2—-1 Santa Clara River Watershed
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Figure 2-2 Seismic Faults
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Figure 2-3 Historical Precipitation (1890 — 2017) for Santa Paula Station #245
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Figure 2—4 Surface Water—Groundwater Interactions
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multiple dry years in close succession and the watershed can experience extreme flood, particularly in
saturated or near—saturated watershed conditions (Figure 2—3). The river is often divided into “upper” and
“lower” sections, with the Los Angeles County—Ventura County line dividing the two sections. The river
forms a coastal lagoon at its mouth near the Ventura Harbor and McGrath State Beach. The coastal
lagoon is commonly referred to as the Santa Clara River Estuary and the terms are used interchangeably
in this MSHCP.

Complex surface water and groundwater interactions drive an intermittent flow regime in the Santa Clara
River watershed. Along the length of the Santa Clara River and along the tributaries, several losing
reaches occur where surface flow percolates entirely and results in dry sections of riverbed. Surface flow
resumes in gaining reaches some distance downstream, sourcing from rising groundwater that usually
occurs near one of the groundwater basin boundaries where groundwater flow is constricted.

Given adequate combinations of saturation and precipitation, surface flow will bridge the losing reaches
resulting in continuous surface flow to the ocean. During these events, surface flow typically increases,
peaks, subsides, and then either percolates completely or continues as some level of baseflow until
another precipitation event occurs. In the wettest years, baseflow can be sustained through the dry season.
However, in most (average to dry) years, the mainstem displays interrupted perennial flow where most
reaches have minimal flow or are completely dry (losing reaches) and a few reaches maintain surface
flow from rising groundwater conditions (gaining reaches) (Beller et al. 2011) (Figure 2—4).

Intermittent flow is more pronounced in the upper reaches of the Santa Clara River with perennial surface
flow occurring in Soledad Canyon, the reaches downstream of Santa Clarita, and the reach upstream of
the Ventura County line. Treated wastewater discharges from the Saugus and Valencia Water
Reclamation plants are major sources of perennial flow in the reaches near Santa Clarita and rising
groundwater commonly contributes flow to the river in the reach upstream of the Ventura County line.
The upper river has a single channel most of the time, when it flows through areas of high topography and
a braided morphology along the relatively flat valley floor areas.

Braided channels, a wide floodplain, and coarse alluvial deposits (coarse sand to gravel and cobble)
characterize the lower Santa Clara River. The lower river displays losing and gaining reaches, a stable
reach across the Santa Paula basin (losses or gains in streamflow are generally low compared to other
losing and gaining reaches), and the most downstream reach, characterized by perched groundwater with
surface water inputs (Figure 2—4).

From the Los Angeles County—Ventura County line to the river confluence with Piru Creek, the river
floodplain is about 1000 feet (305 meters) wide. This section of the river is a losing reach that results in a
dry gap in the central part of the Piru basin in the dry season of most years (dry to average years). This
section can also display a dry gap in the wet season, depending on levels of saturation and precipitation
each year.

Downstream of the Piru Creek confluence, geologic structures cause the underlying groundwater basin to
constrict at the Piru narrows (near the Filmore Fish Hatchery). At this location, groundwater flow
converges below the surface and rises up to the riverbed, producing an area of rising groundwater where
the river gains surface flow and forms a gaining reach year-round, except for the driest years when low
groundwater levels do not intersect the streambed.

Moving downstream of this location, the valley widens (over the Fillmore groundwater basin) and the

river’s largest tributary, Sespe Creek, joins the mainstem. However, this area is a losing reach and flows
gained at the Piru narrows often percolate entirely in the upstream areas of the Fillmore groundwater
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basin in the dry season and sometimes in the wet season, depending on levels of saturation and
precipitation in a given year.

The floodplain then narrows again to about 1000 feet (305 meters) just east of Santa Paula, and just
upstream from where Santa Paula Creek joins the river. Rising groundwater from the Fillmore basin in
the areas upstream of the Santa Paula Creek confluence often significantly contribute to surface water
flow upstream of the Freeman Diversion.

The river then meanders to the south side of the valley near Peck Road and runs along the southern
portion of the valley floor to the Freeman Diversion (located near the western boundary of the Santa
Paula groundwater basin). In areas downstream of the Santa Paula basin, the floodplain varies in width
from approximately 1000 to 4000 feet (305 to 1219 meters).

Approximately 1 mile (1.6 kilometers) downstream of the Freeman Diversion, the unconfined Oxnard
Forebay groundwater basin underlies the channel of the Santa Clara River. The water table of the forebay
slopes away from the Santa Clara River to the south. The sand and gravel substrate of the Forebay
effectively percolates large volumes of water in the river channel. This losing reach extends
approximately to the Highway 101 bridge and is the furthest downstream losing reach of the Santa Clara
River that is often dry. In this MSHCP, this reach is referred to as the “critical reach” because this losing
reach contains the “critical riffles,” areas where steelhead and lamprey would have the greatest difficulty
passing during low flows between the Freeman Diversion and the estuary. This reach is described in more
detail below because of its ecological importance to this MSHCP.

Finally, between the Highway 101 bridge and the estuary, the river overlies a perched aquifer where water
cannot penetrate an impermeable clay layer. Near the Highway 101 bridge, the character of the geologic
deposits in the shallow subsurface change as the unconfined conditions of the Oxnard Forebay transition
to the confined aquifer conditions of the Oxnard Plain (Mann 1959). The transition to confined conditions
is affected by the increasing thickness and continuity of the shallow silt and clay beds that extend over the
Oxnard Plain (i.e., the clay cap). The presence of perched water in the area extending from the southern
Forebay (Montalvo area) to the estuary changes the character of the flow in the Santa Clara River from
that observed over the Forebay. Consequently, the reach between the Highway 101 bridge and the estuary
usually has perennial flow supported mostly by discharges of perched water to the river channel.

Historic Hydrology Near the Freeman Diversion

A comprehensive study of the historical ecology in the region characterized pre—development flow in the
Santa Clara River as “interrupted perennial stream... [with] intermittent (summer dry) reaches...clearly
documented” for areas near Piru and Saticoy (Beller et al. 2011). J. G. Cooper was an ornithologist who
spent 14 months along the Santa Clara River between 1872 and 1873 cataloging bird species and
collecting specimens. In 1887, Cooper described the dry gap in the Santa Clara River downstream of the
present—day location of the Freeman Diversion (the critical reach) as follows:

The Santa Clara River runs half a mile distant, but is dry in summer for seven or eight miles along
that part of its course, leaving a wide, sandy and gravelly bed, destitute of vegetation except on a few
higher patches where small poplar and willow trees grow, with low shrubbery, and which become
islands in the high water of winter. Some sand hills along this portion also sustain thickets of low
shrubbery, much like that of the desert regions east of the county.... The Saticoy springs furnished the
only water in summer, and the only tree shelter for a circuit of three or four miles, the brooks running
from the hills drying up nearly to their sources. About three miles east of Saticoy the Santa Clara
River runs permanently and a grove of poplars and willows lines its marshy shores for several miles
(Cooper 1887).

2-10



United Water Conservation District June 30, 2020
Freeman Diversion MSHCP Chapter 2 Existing Environment

The groves of trees to which Cooper refers are just upstream of the present—day location of the Freeman
Diversion, in a perennial portion of the river; they are still observable today.

Figure 2-5 presents a composite image of several aerial photographs taken in 1927 along with an overlay
of modern Google Earth imagery showing part of the critical reach downstream of where the Freeman
Diversion exists today. This aerial image predates diversions conducted by United’s predecessor district
and the failure of the Saint Francis Dam in the upper watershed. The dry gap is clear in the historic image
and can be compared to its condition today. Cooper’s description of the Forebay in the 1870s and the
1927 aerial photos document a dry riverbed in the Oxnard Forebay under pre—development and early
development nearly a century ago. Thus, the dry gap below the Freeman Diversion is considered a
relatively “natural” feature of the Santa Clara River driven mostly by hydrogeology.

Surface Water Hydrology at Freeman Diversion

Stream flow in the Santa Clara River at the Freeman Diversion is highly variable, and most directly
influenced by rainfall events occurring in the watershed during the winter rainy season (December to
March). Stream flow can increase by tens of thousands of cfs in a day following a significant rainfall
event. The duration of the hydrograph recession limb varies from days to months, depending on rainfall
amount and duration, saturation of soils in the watershed, and, groundwater storage in the basins of the
Santa Clara River valley upstream. The time difference between the peak storm activity in the watershed
and the peak of discharge at the Freeman Diversion is often between 12 and 24 hours, mostly dependent
on travel time for runoff from the upper Sespe Creek watershed, the largest tributary to the Santa Clara
River. Figure 2—6 shows two example hydrographs for the Santa Clara River at Freeman Diversion for the
years in 2008 and 2018, and Figure 2—7 shows a flow duration curve for the Santa Clara River at Freeman
Diversion for the years 1944-2017. The 25 percent and 75 percent exceedance in daily average flows are
142 cfs and 15 cfs, respectively. Over the 74—year period of record shown, flows less than 10 cfs (0.3
cms) occurred 18 percent of the time and flows exceeding 1,000 cfs (28 cms) were recorded 4 percent of
the time.
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Figure 2-5 Santa Clara River at the Forebay in 1927

Aerial imagery Fairchild 1927
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Figure 2-6 Example Hydrographs for Santa Clara River at Freeman Diversion

Note: The February 15, 2017 storm event included 4.6 inches of rainfall during a six—day period, the January 20, 2008 storm
event included 7.0 inches of rainfall during a seven—day period.

Figure 2-7 Flow Duration Curve for Santa Clara River at Freeman Diversion (Water
Years 1944 — 2017)
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Table 2—1 shows the magnitude of monthly water conditions of total river flow at the Freeman Diversion
(minimum, maximum, and median for each month) based on water years 1944-2014. Monthly water
conditions were calculated based on the daily flow record included in the HOSS, updated to include
measured flows up to 2017 (reference). Daily river flows in any given month are highly variable, with
minima as low as 0 cfs and maxima up to 92,300 cfs. The months between January and April generally
see the most runoff, but significant flows can occur on the shoulder season (November to December and
May).

Table 2-1 Magnitude of Monthly Water Conditions in Santa Clara River Total River Flow (CFS) at Freeman Diversion (1944 - 2017)
Month Median Minimum Maximum
October 26 0 2,710
November 32 0 14,500
December 55 0 22,454
January 86 0 84,900
February 128 0 92,300
March 156 2 30,700
April 108 0 24,300
May 58 0 4,912
June 30 0 578
July 22 0 392
August 18 0 312
September 19 0 1,017

2.1.5 SEDIMENT TRANSPORT AND DEPOSITION

Sediment transport is the movement of organic and inorganic particles by water. Sediment transport
influences the morphology of Santa Clara River because the watershed has extremely high sediment—
production rates (Farnsworth and Warrick 2007, Stillwater Sciences 2011). The episodic and intertwined
effects of tectonic uplift, rainstorms, wildfires, earthquakes, and human and other disturbances drive
production and delivery of sediment to the river. The watershed is in a tectonically active region, and with
the San Andreas Fault nearby, it experiences episodic earthquakes and tectonic uplift at some of the
highest rates in the western United States (Scott and Williams 1978; Inman and Jenkins 1999). The rapid
uplifting triggers landslides, causing the input of sediment into tributary creeks and eventually the
mainstem Santa Clara River. Furthermore, the area is highly affected by wildfires, which makes it more
susceptible to sediment runoff when vegetation mass is diminished, and soil permeability altered. This
decreases slope stability, which causes high rates of dry ravel on hillslopes (Florsheim et al. 1991).
Sediment produced by these conditions is delivered by streamflow from the tributaries to the mainstem
Santa Clara River, which flows downstream past the Freeman Diversion to the estuary and the Pacific
Ocean. Overall, the watershed’s sediment—production rate has been calculated at approximately 9.0
million tons per year, or 5600 tons per square mile per year, averaged across the entire watershed area
(Stillwater Sciences 2011). Considering that the dams on Piru, Castaic, and Bouquet creeks intercept
water and sediment from nearly one—third of the total watershed, the predicted sediment—production rate
for the watershed is approximately 5.6 million tons per year, or 5400 tons per square mile per year.

Seasonally intense rainfall and the resulting runoff are the primary mechanisms for sediment transport
through the drainage network. Rainfall events can change the morphology of the Santa Clara River, which
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does not change progressively in response to small floods, but instead experiences significant episodic
changes associated with much larger floods (Stillwater Sciences 2007). The amount of sediment available
to be transported during storms depends on the grain size of sediment delivered to the river, and the
amount of sediment already in the stream channel. This is reflected in the grain size distributions of
suspended sediment and bedload in tributary streams. Sediment transported in the river includes silts and
clays (Stillwater Sciences 2011). Prediction of sediment loading is complicated by the fact that sediment
delivery is episodic, depending on the frequency, magnitude, and relative timing of stochastic events such
as storms, fires, landslides, and earthquakes (Stillwater Sciences 2011, Downs et al. 2013).

In addition to sediment contributed by natural events, human activities affect sediment transport,
particularly in the lower Santa Clara River. Past activities such as aggregate mining, the construction of
dams on tributaries, urban growth, and levee development have interrupted the downstream sediment
transport process to the estuary. Aggregate mining was the single largest anthropogenic impact that
changed the channel form of the lower Santa Clara River (Stillwater Sciences 2011). Prior to the
construction of the Freeman Diversion in 1990, aggregate mining and levee development downstream of
the Freeman Diversion contributed to narrowing and deepening of the channel. The construction of the
Freeman Diversion stabilized the river’s bed elevation on the upstream side of the diversion and
eliminated historic downcutting that resulted from the mining operations.

Samples of suspended sediment collected from the Santa Clara River near the Freeman Diversion indicate
that sediment concentration typically increases with flow magnitude (Warrick and Mertes 2009, Stillwater
Sciences 2011, NHC 2015). Sediment concentrations in the river near the Freeman Diversion increase
exponentially with discharge, and for a given discharge are higher earlier in the water year than later (i.e.,
the early storms carry more wash load) (Stillwater Sciences 2011, NHC 2015). Based upon empirical
evidence obtained in recent decades, the lower river conveyed approximately 2 million tons of total
sediment load annually, with most sediment transport occurring during the largest flood events of 1969,
1978, 1993 and 2005 (Stillwater Sciences 2011). Sediment transport models indicate the river has the
potential to transport a total sediment load of approximately 400,000 tons per day, during a 100—year
discharge event near the Freeman Diversion, with most of the sediment made up of very fine to coarse
sand (AECOM 2016).

The total sediment load of any given river comprises bedload (coarse sands and gravels), suspended load
(fine sands, silts, and clays), and dissolved load (chemical constituents). Studies conducted on the lower
Santa Clara River by the U.S. Geological Survey in the 1960s and 1970s observed the total sediment load
comprised approximately 10 percent bedload (coarse sands and gravels) and the remainder being
suspended and dissolved load (fine sands, silts, and clays) (Williams 1979). Most of the total sediment
load was transported during only a few days of flood flow each year. During the 1968—1975 water years,
approximately 55 percent of the total sediment was transported in two days, and 92 percent was
transported in 53 days. Suspended sediment measured as suspended sediment concentration (SSC) in the
river at the former Montalvo gaging station between 1969 and 1993 ranged from concentrations of 253 to
91,400 milligrams per liter (mg/L). The sample data showed a general trend of increasing SSCs with
increasing discharge. More recent samples of total suspended solids (TSS), taken by United Water at the
Freeman Diversion headworks and fish bay, confirmed these general trends and magnitudes of suspended
sediment in the river under varied flow conditions. Figure 2—8 presents measured TSS concentrations at
various flows at sample stations along the lower Santa Clara River.
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Figure 2-8 Relationship Between Measured TSS and Santa Clara River Discharge'?
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Sediment transport to the Santa Clara River estuary occurs through both fluvial and littoral processes
(Stillwater Sciences 2016). The estuary aggrades and migrates landward during low flows and smaller
flood events but can scour and migrate ocean—ward during large flood events. The mouth of the Santa
Clara River is often closed with a sand barrier but is breached periodically by high flows during storm
events, tidal activity, and anthropogenic breaching. In addition to increased urban developments in the
upper watershed, climate change—associated changes in precipitation and fire regimes will likely result in
changes to sediment transport in the watershed. The overall sediment transport down the Santa Clara
River is expected to decrease because of longer dry periods, but increase during flood events (ESA PWA
2013), especially with increased wildfire frequency and intensity.

2.1.6 WATER QUALITY

Multiple agencies, including United, monitor water quality extensively in the Santa Clara River
watershed. The Ventura County Watershed Protection District monitors surface water quality as part of a
storm water quality program. Under the Countywide Stormwater Permit, the County of Ventura maintains
several auto—samplers that collect surface water samples for assessment of a wide range of parameters
multiple times each year, under both wet and dry weather conditions. One of the auto—samplers is located
at the Freeman Diversion. In addition to these ongoing monitoring programs, several regulatory programs
exist to improve water quality conditions in the watershed. These include development of total maximum
daily loads (TMDL) for chloride and nutrients in the upper Santa Clara River and on—going compliance
activities related to National Pollutant Discharge Elimination System (NPDES) permits. The Los Angeles
Regional Water Quality Control Board (RWQCB) administers the NPDES and TMDL programs as part
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of its Basin Plan for the preservation and enhancement of water quality, but TMDLs can be adopted by
the State Water Quality Control Board or by the USEPA.

United monitors water quality conditions for surface water and groundwater at various locations within
United’s boundaries (see Section 2.2). This water quality monitoring program includes sample collection
from several wells and surface water bodies, seasonally, monthly, or every two weeks, and analysis of
samples for a general suite of inorganic constituents. Surface water sampling sites are located generally
near groundwater basin boundaries or on major tributaries near their confluence with the Santa Clara
River. Sampling tributaries and specific reaches of the Santa Clara River assures that water quality is
acceptable for natural groundwater recharge. Sampling is conducted with greatest frequency along the
Santa Clara River near the Ventura—Los Angeles County line and at the Freeman Diversion. United’s
groundwater quality monitoring program relies on area production wells and dedicated monitoring wells
for sample collection. Groundwater samples are collected either quarterly or semi—annually. United’s
public water supply wells surround the El Rio recharge basins and are sampled as often as weekly for
problem constituents such as nitrates.

Surface Water Quality

Currently, United regularly collects surface water quality data for the lower Santa Clara River in Ventura
County at four locations along the river: near the Blue Cut station below the Los Angeles County line
(monthly), near the Fillmore Fish Hatchery (quarterly), near Willard Road at the Fillmore—Santa Paula
basin boundary (quarterly), and at the Freeman Diversion Facility (every two weeks). Perennial flow
commonly exists at these locations. United also conducts quarterly sampling of major tributaries to the
Santa Clara River including Piru, Hopper, Pole, Sespe, and Santa Paula creeks, and at Todd Barranca,
which joins the Santa Clara River immediately below the Freeman Diversion. Piru Creek is sampled
above and below Lake Piru. The lake is also sampled. Table 2-2 summarizes the surface water quality
data.

Rapid growth in the Santa Clarita area followed the import of State water, and by the late 1990s water
quality problems were recognized in the Santa Clara River near the Ventura/Los Angeles County line,
largely due to increased discharge from upstream water reclamation plants. Treatment for nitrogen
removal was completed at the Valencia plant in 2003. Elevated chloride concentrations in the discharge
have been a concern for agricultural interests since the late 1990s, and a prolonged TMDL process is
underway to reduce chloride loading to the Piru basin where river flow from the upper watershed is a
major source of groundwater recharge.

In the lower Santa Clara River watershed, the City of Ventura Water Reclamation Facility (VWRF) is the
only municipal wastewater treatment plant releasing effluent to the river, discharging to the estuary south
of Ventura Harbor. The VWREF has a design capacity of 14 million gallons (53 million liters) per day and
is a tertiary treatment facility. The treatment plants serving the communities of Piru, Fillmore, and Santa
Paula discharge to percolation basins near the Santa Clara River. Although water quality in the Santa
Clara River is regarded as generally good (The Nature Conservancy 2006), 13 river segments in the lower
watershed are on the Clean Water Act Section 303(d) list for impaired water bodies. All the impaired
segments are to be assigned TMDLs by 2019.

The watersheds of the large tributary creeks north of the mainstem of the Santa Clara River are largely in
the undeveloped lands of the Los Padres National Forest. Surface water flows from these areas are mostly
unimpaired by human activities. Sespe Creek enters the Fillmore basin from the north, drains a large,
mountainous watershed, and contributes significant flow to the lower reaches of the river. The extensive
water quality records from the Santa Clara River at Freeman Diversion show a strong inverse relationship
between total dissolved solids (TDS) and flow. Under low—flow conditions, groundwater discharge from
the Fillmore basin provides a large percentage of river flow in the Santa Paula basin reach, upstream of
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the Freeman Diversion. Rising groundwater that contributes flow to the river tends to have a higher
mineral content than winter and spring runoff from the watershed; so mineral content generally increases
as flow from tributary creeks wane through the summer months.

Groundwater Quality

The quality of groundwater in the basins below the Santa Clara River is acceptable for most municipal,
industrial, and agricultural uses, but secondary standards for TDS and sulfate are commonly not met. The
area is generally free of large contaminant sites with organic contaminants such as solvents and
hydrocarbons (Burton et al. 2011). The communities of Piru, Fillmore, and Santa Paula depend entirely
on groundwater for water supply, as do the farmers in the Santa Clara River Valley. United provides
regular groundwater conditions reports to the public on its website.

United regularly collects water quality samples from approximately 150 monitoring wells located
throughout the District. Nearly all these wells are constructed of 2—inch (5—centimeter) diameter
polyvinyl chloride. Most of the monitoring wells have a short screen interval that allows the collection of
water from a specific depth in the aquifer. Many monitoring wells were installed as a nest or cluster in a
single borehole, allowing the collection of piezometric head and water quality samples from multiple
depths at the same location. Monitoring at these locations allows for a determination of head (pressure) in
various aquifer units and vertical gradients between aquifer zones at these locations. United measures
field parameters during sampling, but a commercial laboratory conducts all water quality analyses. United
and the County of Ventura also monitor several private domestic and irrigation wells throughout United’s
district boundaries as part of their regional monitoring programs. The long screen intervals common to
most production wells often draw water from multiple water—bearing zones, which can mask poor—quality
water that may source from specific aquifer zones.

Decreasing groundwater levels often cause or contribute to undesirable changes in groundwater quality.
The various forms of saline intrusion in the confined aquifers of the Oxnard Plain and Pleasant Valley are
all directly related to groundwater overdraft conditions. Direct seawater intrusion occurs when pressure in
the aquifer falls below sea level. Prolonged periods of low pressure in the aquifers promote the
compaction of clays that may expel connate waters with high chloride concentrations. The upwelling of
brines from deeper formations is promoted by low pressure in overlying aquifers, which is caused by
groundwater extraction. In the coastal area between Port Hueneme and Point Mugu, more than 10 square—
miles (26 square kilometers) of the upper aquifer system (UAS) are impaired by saline waters. In the
aquifers of the lower aquifer system (LAS), the impacted coastal area is slightly less extensive. Elevated
chloride concentrations are also common in the Pleasant Valley basin and are believed to be associated
with upwelling brines (United Water 2016).

Other water quality problems are related to land use practices and can include nitrate from agricultural
fertilizer or septic systems, and chloride and TDS from wastewater disposal practices. Nitrate problems
are intermittent in many areas, but often worsen when less surface water is available for groundwater
recharge. The challenges associated with the abatement of saline intrusion are ongoing. On the Oxnard
Plain and in Pleasant Valley, groundwater production on the productive and highly utilized coastal plain
commonly exceeds recharge to these basins. Regardless of source or type of pollutant, it is difficult to
rehabilitate aquifers once they are contaminated and groundwater recharge on the Oxnard Plain as well as
in lieu surface water deliveries play a crucial role in diluting groundwater contaminants.
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Table 2-2 Surface Water Quality
Calendar Electrical Conductivity (JS/cm) TDS (TFR 180C) pH Nitrate (mg/L) Sulfate (mg/L) Chloride (mglL)
Quarter Avg Min Max Avg Min Max Avg Min Max Avg Min Max Avg Min Max Avg Min Max
Piru Creek Jan-Mar 834 609 1040 545 370 730 8.3 8.0 8.8 0.3 0.0 2.0 177 110 291 63 34 98
?}gf;ﬂ'g CG Apr-Jun 764 533 1150 479 324 744 8.3 76 8.8 0.4 0.0 18 162 85 258 54 17 96
Jul-Sep 831 566 1300 542 320 942 84 73 94 0.1 0.0 15 205 67 791 62 28 101
Oct-Dec 834 630 1200 518 370 804 8.3 8.0 8.9 0.1 0.0 12 158 62 253 76 35 135
Piru Creek Jan-Mar 957 809 1150 654 510 828 8.3 8.1 8.5 0.3 0.0 15 279 180 379 53 32 82
:’%‘;V;_Szzqg FeliciaDam 1" apr—yun 933 779 1190 617 470 842 8.1 76 8.6 10 0.0 55 264 196 320 47 27 81
Jul-Sep 940 757 1250 647 490 908 8.2 78 9.2 1.0 0.0 5.1 269 182 379 50 27 80
Oct-Dec 967 676 1310 654 492 968 8.1 78 8.5 0.3 0.0 18 275 170 482 53 28 98
Piru Creek Jan-Mar 1336 868 1680 957 600 1250 8.2 7.9 8.5 0.8 0.0 2.7 449 242 670 62 38 89
?;gggf% 5) Apr-Jun 1362 871 2070 984 610 1530 8.3 8.0 8.8 10 0.0 10.0 468 267 830 62 27 90
Jul-Sep 1317 826 1690 943 570 1290 8.3 7.9 9.1 0.3 0.0 1.0 443 274 650 64 29 86
Oct-Dec 179 77 1560 825 506 1230 8.3 8.1 9.0 0.3 0.0 14 387 180 667 63 36 105
Sespe Creek Jan-Mar 994 214 1200 695 150 866 8.3 78 8.8 0.5 0.0 3.0 284 46 400 52 4 185
gtaﬂgsmﬁg?;‘t’lg'ﬁa' Survey " aor—Jun 915 715 1160 634 480 811 84 79 92 0.1 00 09 259 204 321 40 8 114
(1997-2015) Jul-Sep 905 748 1370 579 460 957 86 8.2 9.3 0.1 0.0 0.9 204 167 296 86 31 207
Oct-Dec 1109 785 1380 728 540 912 8.4 8.1 8.9 0.1 0.0 0.7 257 168 346 10 30 203
Santa Paula Creek Jan-Mar 1036 597 1960 723 360 1440 8.2 78 8.7 47 0.0 20.8 303 140 715 33 10 82
?Jg"g;r_v%j 5) Apr-Jun 962 574 1640 692 367 1210 8.1 6.7 8.6 48 0.0 16.0 289 142 590 32 9 96
Jul-Sep 1385 750 2240 1014 490 1750 8.7 8.7 8.7 129 18 313 478 220 786 55 14 92
Oct-Dec 1291 772 1910 937 530 1540 8.2 76 86 18 0.0 234 413 200 634 55 18 126
Santa Clara River Jan-Mar 1423 558 2790 1020 340 1650 8.1 75 8.5 6.4 0.0 11.0 481 158 876 53 8 140
?};&?ﬁ%ﬁ%ﬁi"emio” Apr-Jun 1481 682 2410 1098 460 1880 8.1 7.0 9.1 56 00 95 516 196 956 60 14 150
Jul-Sep 1670 1170 2670 1249 790 2070 79 7.1 8.9 43 0.0 13.3 592 336 1160 79 38 180
Oct-Dec 1485 700 2200 1091 460 1570 8.1 6.9 8.8 6.5 0.0 16.4 513 218 870 66 30 140
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Estuary Water Quality

Physical and chemical water quality conditions in the Santa Clara River estuary are highly variable, due
to the combination of meteorological variations, seasonal and inter—annual variations in river flow, the
position and closure status of the berm at the mouth of the Santa Clara River, and other variables. Direct
discharges to the estuary from the VWREF are accompanied by Santa Clara River flows, agricultural
drainage, storm water runoff, tidal exchanges with the Pacific Ocean during open mouth conditions,
and/or periodic wave overwash events during closed mouth conditions, as well as stage dependent
groundwater exchanges with the shallow aquifer underlying the estuary. In addition to monthly receiving
water monitoring carried out by the City of Ventura as a requirement of its NPDES permit, available
contemporary data sources were recently reviewed as part of studies carried out by the City (Stillwater
Sciences 2011, 2018). A brief overview of water quality conditions affecting aquatic species in the
estuary follows.

303(d) List of Water Quality Limited Segments of the Santa Clara River

Historically Santa Clara River estuary waters have exceeded Basin Plan objectives for several parameters
including ammonia, nitrate, toxicity, bacteria, dissolved oxygen (DO), and pH (RWQCB 2014). While the
VWREF discharge currently meets NPDES discharge effluent limitations, there are several historical water
quality impairments for indicator bacteria', nitrate, Toxaphane, and ChemA being addressed by a
completed TMDL. The Final California 2016 Integrated Report for the 303(d) List/305(b) Report
recommended that pH and nitrate should not be included in the current 303(d) list in the Santa Clara River
Estuary, but recommended including the estuary for apparent exceedances of water quality objectives for
ammonia and maintaining the impaired status for toxicity in the estuary and in “Reach 1,” which extends
6.1 miles upstream to the Highway 101 bridge crossing (RWQCB 2017). DO and pH listings in Reach 1
were included along with a requirement to develop a TMDL in the future.

Water Temperature

Estuary water temperatures recorded as part of routine grab sampling events during daylight hours from
2012-2016 exhibit expected seasonal variability from winter to summer. Depending upon sampling
location, wintertime water temperatures averaged 57-61 °F (14—16 °C) with a range of 52—68 °F (11—
20 °C) during open mouth conditions, and averaged 59-63 °F (1517 °C) with a range of 4670 °F (8-21
°C) during closed mouth conditions. During summertime, water temperatures averaged 66—75 °F (19-24
°C) with a range of 64—79 °F (18-26 °C) during open mouth conditions, and averaged 73—75 °F (23-24
°C) with a range of 63—82 °F (17-28 °C) during closed mouth conditions. Table 2—3 provides summary
statistics of continuous water temperature measurements at four estuary locations under closed mouth
conditions during 2015-2016.

! Previously described as coliform bacteria

2-23



United Water Conservation District June 30, 2020

Freeman Diversion MSHCP Chapter 2 Existing Environment
Table 2-3 Summary Statistics of Continuous Water Temperature Measurements in the Santa Clara River Estuary by Season
During 2015-2016
Location Quantiles Winter (°C) Spring (°C) Summer (°C) Fall (°C)
North Bottom (VWRF Outfall channel) Median 18.1 19.5 255 224

Q1 135 18.1 24.6 17.5
Q3 18.8 20.3 26.3 24.6
Central Bottom (Near Harbor Blvd) Median 17.8 20.1 246
Q1 12.5 18.6 23.6
Q3 18.7 21 25.5
South Bottom (Near McGrath State Beach Median 18.1 19.9 254 171
Campground) Qf 17.6 185 2.4 15.9
Q3 18.8 20.9 26.3 19
South Surface (near McGrath State Beach Median 17.6 20 24.2 23.8
Campground) Qf 12.1 185 232 18.7
Q3 18.4 20.9 25.2 254
Salinity

Salinity in the estuary varies over time due to competing influences of ocean exchanges of saltwater and
freshwater inflows from the VWRF and Santa Clara River. Based upon continuous specific conductivity
measurements collected during 2015-2016, estimated salinity ranged from 0.6—27 parts per thousand
under closed—mouth conditions, which are typical of freshwater or oligohaline brackish environments.
Periods of higher salinity (0.6—33 parts per thousand) have also been documented, driven by tidal
exchange during open mouth conditions. Upon mouth closure, salinity approaches those of the dominant
water source as the estuary fills, with timing that varies seasonally due to changing contributions from the
various flow sources to the estuary.

Dissolved Oxygen

Based upon DO measurements recorded as part of routine grab sampling events during daylight hours
from 20122016, average estuary DO concentrations were RWQCB Basin Plan (RWQCB 2018) water
quality objectives on an annual basis (>7 mg/L), but fell below the minimum water quality objective for
individual measurements (> 5 mg/L) at some locations on several occasions. DO varies both spatially and
temporally throughout the estuary and although DO meeting the 5 mg/L objective was generally available
in portions of the estuary at most times of year, widespread anoxia events are attributed to algae die—offs.

pH

On an annual basis, pH levels in the estuary generally averaged from 7.8-9.1 and ranged from 6.7-9.5,
commonly exceeding RWQCB Basin Plan objectives (pH between 6.5 and 8.0 standard unit). Consistent
with uptake of dissolved carbon dioxide due to algal photosynthesis, pH conditions were higher during
daytime sampling and lower levels during nighttime sampling. pH was also found to be lower during
open mouth than during closed mouth conditions.

Biostimulatory Substances

Based upon a subset of metrics used by the United States National Estuarine Eutrophication Assessment
(NEEA) (Bricker et al. 1999), including Chlorophyll-a, total inorganic nitrogen (TIN) (sum of inorganic
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nitrogen including ammonium—N, nitrate—N, and nitrite—N), dissolved orthophosphate, and DO data
collected between 2012-2016, the estuary is eutrophic under current conditions. Biostimulatory
substances contributing to eutrophic conditions include high nutrient loading from groundwater, VWRF
effluent, and riverine and local runoff sources. The associated high algal production results in highly—
variable DO and pH on a basis, and algal die offs can lead to periods of near anoxia due to the oxygen
demand of bacterial decomposition of algal detritus. Despite substantial reductions in nitrate
concentrations in VWREF effluent following treatment process upgrades in late 2011, nutrient
concentrations in the estuary remain above the saturation level for algal production, resulting in continued
algal growth and variations in pH and DO conditions. In addition to potential changes in its current
discharge levels being considered in its NPDES permit renewal process, the City of Ventura is evaluating
treatment options for nutrient removal of ongoing discharges to the estuary.

2.1.7 LAND USE AND OWNERSHIP

The Santa Clara River watershed remains relatively undeveloped compared to other southern California
rivers, with about 60 percent of the land publicly owned as part of the Angeles National Forest and the
Los Padres National Forest. 35 percent of the watershed is in the Los Padres National Forest and consists
primarily of higher—elevation chaparral and grasslands, with some riparian and oak woodland habitats
along the waterways (California Protected Data Area Portal 2017). Most development and agriculture
occur on the valley floor and in floodplain areas that parallel the river.

According to a land use assessment conducted within the 500—year floodplain of the Santa Clara River,
open space is the primary land use and agriculture is secondary (AMEC Earth and Environmental
[AMEC] 2005). Together these two land uses make up 90 percent of the 500—year floodplain.

Most of the Santa Clara River floodplain and the lower sections of its tributaries are privately owned.
Private landholdings are mostly small, ranging from residential lots (3 percent of the lower watershed)
and ranchettes from five to 40 acres (2 to 16 hectares) (8 percent), to agricultural land parcels ranging
from 40 to 300 acres (16 to 121 hectares) (37 percent). The largest use of private land in the lower portion
of the Santa Clara River watershed is agriculture, and includes citrus, avocado, berry, and row crop
production. There are several local well fields that produce oil. A portion of the lower watershed is held in
permanent conservation. The Nature Conservancy owns roughly 3500 acres (1416 hectares), and Friends
of the Santa Clara River owns 230 acres (93 hectares).

2.1.8 BIOLOGICAL RESOURCES AND INVASIVE SPECIES

The relatively low level of channelization and the intermittent cycles of disturbance in the Santa Clara
River watershed help maintain community succession dynamics that promote a diverse assemblage of
floral and faunal communities. The biological resources of the Santa Clara River watershed have been
extensively documented and studied at both a landscape and project level (e.g., Santa Clara River Project
Steering Committee 1996; Amec 2005; The Nature Conservancy 2006, 2008; Stillwater Sciences and
URS 2007; Stillwater Sciences 2007b, 2008; Beller et al. 2011). This section briefly discusses some of the
common species and habitats that occur in the Santa Clara River watershed and the plan area.

Vegetation

Chaparral and coastal sage scrub communities dominate the uplands of the Santa Clara River watershed,
and riparian and various wetland communities dominate the river itself. Many native plant species are
found in the watershed, as are several problematic, non—native invasive species.
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Vegetation Communities

Vegetation communities in the permit area include chamise — black sage chaparral, California sagebrush —
California buckwheat scrub, laurel sumac scrub, interior live oak chaparral, and scrub oak chaparral
(Figure 2-9, Figure 2—10, and Figure 2—11). Upland areas also include patches of grasslands, oak
woodlands, and pine forests in the upper elevations.

The major vegetation types in the 100—year floodplain of lower Santa Clara River mainstem corridor (in
Ventura County) and the lower sections of its three major tributaries (Santa Paula, Sespe, and Piru
Creeks) have been mapped in detail and include approximately 278 individual plant species, 58 alliances,
and 130 potential associations (Stillwater Sciences 2007b; Stillwater Sciences and URS 2007). These
types are grouped into several general communities including river wash herbaceous, mixed riparian
forest, mixed riparian scrub, and freshwater wetland (Beller et al. 2011). The availability of surface water,
depth to groundwater, and intensity of flows influence the location and composition of vegetation
communities in the river channel and floodplain. Riparian woodlands are found typically along gaining

reaches or on rarely flooded terraces. Herbaceous and scrub communities are found along losing, or
periodically scoured reaches. The vegetation communities of the Santa Clara River estuary are
predominantly freshwater wetland and tidal marsh, intermixed with riparian forest and adjacent sand dune
communities.

Plant Species

Typical, dominant plant species found in the plan area include deerweed (Acmispon glaber), chamise
(Adenostoma fasciculatum), black sage (Salvia mellifera), purple sage (Salvia leucophylia), coastal sage
brush (4rtemisia californica), quailbush (Atriplex lentiformis), hoary leaved ceanothus (Ceanothus spp.),
California buckwheat (Eriogonum fasciculatum), coyote brush (Baccharis pilularis), mule fat (Baccharis
salicifolia), American dogwood (Cornus sericea), chaparral yucca (Hesperoyucca whipplei), laurel sumac
(Malosma laurina), monkeyflower (Diplacus aurantiacus), ephedra (Ephedra californica), interior
goldenbush (Ericameria linearifolia), interior live oak (Quercus wislizeni), coast live oak (Quercus
agrifolia), manzanita (Arctostaphylos spp.), arroyo willow (Salix lasiolepis), California sycamore
(Platanus racemosa), blue elderberry (Sambucus nigra), poison oak (Toxicodendron diversilobum),
California juniper (Juniperus californica), scrub pine (Pinus attenuate), coulter pine (Pinus coulteri),
Gooding’s willow (Salix gooddingii), boxelder (Acer negundo), buckeye (desculus californica), and
Fremont cottonwood (Populus fremontii). Within the plan area, patches of intact vegetation community
containing native plant species are dispersed among areas of urban and agricultural development

(Figure 2-9). Within the plan area, 41 plant species are considered rare or sensitive, including seven
species listed under the CESA or ESA (Appendix A).

Wildlife

The variety of habitat in the Santa Clara River watershed promotes wildlife diversity in the watershed.
Many animal species are distributed broadly and migrate between riparian and upland habitat, while
others have very specific habitat requirements and restricted ranges. Within the plan area, 61 sensitive
animal species have been identified (Appendix A), including 18 species listed under CESA or ESA; 48
total species are classified as special—status or potentially imperiled. This section provides an overview of
common and special—status species, and Chapter 4 provides a detailed description of the species covered
in the MSHCP.

Fish Species

Twenty—two common and special—status fish species are known to occur in the Santa Clara River system,
including two that are federally endangered, one that is federally threatened, and 16 that are introduced
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Figure 2-9 Vegetation Communities of the Permit Area at the Freeman Diversion
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Figure 2-10 Vegetation Communities of the Permit Area Below the Freeman Diversion
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Figure 2-11 Vegetation Communities of the Permit Area Above the Freeman Diversion
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and potentially invasive. Two native anadromous fish species: Southern California steelhead and Pacific
lamprey (Entosphenus tridentatus) occur in the Santa Clara River watershed. This MSHCP covers
steelhead and lamprey and Chapter 4 discusses their habitat needs and life history in detail. Additional
native fish species in the Santa Clara River include the federally endangered tidewater goby
(Eucyclogobius newberryi), which occurs in the estuary, and the threespine stickleback (Gasterosteus
aculeatus), which is distributed throughout the river system. The tidewater goby is a covered species in
the MSHCP, and Chapter 4 discusses it in detail. The threespine stickleback comprises two sub—species in
the Santa Clara River: the partially armored (G. a. microcephalus) and the unarmored threespine
stickleback (G. a. williamsoni). The partially armored stickleback is plentiful in the Ventura County reach
of the Santa Clara River, and has no federal protection. The unarmored threespine stickleback exists in the
Los Angeles County reach of the Santa Clara River system and is unaffected by activities covered in the
MSHCP. The Santa Ana sucker is listed as threatened in the Santa Ana River, San Gabriel River, and Los
Angeles River watersheds, but is not currently listed in the Santa Clara River watershed. The Santa Ana
sucker does occur in the Santa Clara River watershed and is known to readily hybridize with the
introduced Owen’s sucker (Catostomus fumeiventris). Established populations of non—native species can
affect the genetics and population sizes of native species, the diversity and structure of riverine
communities, and underlying biogeochemical cycles in the river (Strayer et al. 2006). One example of the
impact of non—native species is the common carp (Cyprinus carpio), a highly invasive species in
ecosystems across the United States. The USFWS has raised concerns in recent years that the feeding
pattern of common carp may damage tidewater goby burrows and lead to incidental predation on eggs and
larvae. The mouth of the common carp is relatively large and is shaped to help it dig in river sediment.
The food is suctioned together with the sediment into the mouth and the unsuitable material is ejected
back out (Lammens and Hoogenboezem 1991). The feeding pattern can result in disruption of the
sediment surface, where goby excavate the small burrows to deposit their eggs. Common carp have also
been implicated in the degradation of native environments through observed decreases in biodiversity and
increases in turbidity, which can indirectly affect other aquatic species in the habitat (Matsuzakie, et al.
2007, Kloskowski 2011).

Due to the economic and environmental effects of non—native invasive species, increased management of
riverine systems is often necessary to prevent, detect, and control invasive species (Mehta et al. 2007).
United has recorded and removed non—native fish species at the Freeman Diversion since 1993. From
1993 to 2014, United operated a fish trap at the Freeman Diversion to provide passage for downstream
migrant anadromous fish. Trapping results show that species composition in the Santa Clara River is
dominated by non—native species and United has removed thousands of non—native individuals from the
river during trapping and maintenance activities. Species removed include: common carp (Cyprinus
carpio), Owens sucker (Catostomus fumeiventris), Owens and Santa Ana sucker hybrids (Catostomus
Jfumeiventris + C. santaanae), crappie (Pomoxis sp.), prickly sculpin (Cottus asper), mosquito fish
(Gambusia affinis), fathead minnow (Pimephales promelas), goldfish (Carassius auratus), largemouth
bass (Micropterus salmoides), brown (Ameiurus nebulosus) and black (Ameiurus melas) bullhead,
channel catfish (Ictalurus punctatus), green sunfish (Lepomis cyanellus), threadfin shad (Dorosoma
petenense), Mississippi silverside (Menidia beryllina), Shimofuri goby (Tridentiger bifasciatus), bullfrog
(Lithobates catesbeiana), African clawed frog (Xenopus laevis), red swamp crayfish (Procambarus
clarkia), and red eared slider (Trachemys scripta elegans).

Reptile and Amphibian Species

Many commonly occurring reptile species in the Santa Clara River watershed are found in both upland
and riparian habitats. Others are restricted somewhat to riparian corridors and aquatic habitats. Many
riparian reptile and amphibian species are believed to be in a state of decline throughout the southern
California region and beyond, including the western pond turtle (Emmys marmorata) (Jennings and
Hayes 1994). Western pond turtle is covered in this MSHCP and discussed in detail in Chapter 4.
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Additionally, several highly aquatic non—native reptiles and amphibians have been introduced to the Santa
Clara River watershed. Of note is the invasive bullfrog, which contributes significantly to the decline of
native amphibian populations (Kats and Ferrer 2003).

Bird Species

Bird species are often highly mobile and widely dispersed but may have specific habitat preferences or
requirements. Common, wide-ranging bird species in the Santa Clara River watershed and riparian
corridors in the plan area include various waterfowl and swallow species. Many bird species that depend
on riparian habitat are believed to be in a state of decline throughout southern California and beyond
(Riparian Habitat Joint Venture 2004). Three listed riparian birds, the least Bell’s vireo (Vireo bellii
pusillus), southwestern willow flycatcher (Empidonax traillii extimus) and yellow-billed cuckoo
(Coccyzus americanus) are covered by this MSHCP and discussed in detail in Appendix A and Chapter 4.
Invasive bird species also have significant negative impacts on some native riparian birds, particularly the
brown—headed cowbird (Molothrus ater), estimated to parasitize the nests of over 270 species of native
birds (Griffith Wildlife Biology 2013).

Mammal Species

Mammal species are often wide—ranging and widely distributed, and many depend upon the resources
available in riparian corridors. The dusky—footed woodrat (Neotoma fuscipes) is a particularly
conspicuous mammal that frequents riparian corridors. Woodrats construct nests (also referred to as
houses) of small twigs and sticks that can stand over three feet tall and serve as shelter for a wide variety
of other species, including snakes, lizards, and other mammals. Several species of bats, including the
pallid bat (4ntrozous pallidus) commonly roost under the bark of dead riparian trees. The MSHCP does
not cover any mammal species.

Invertebrates

Invertebrate communities in the Santa Clara River watershed are widespread, diverse, and exist in
virtually every habitat. The common orders of insects are well-represented in the plan area. Some
examples of insect species that frequent riparian corridors include tiger swallowtail (Papilio spp.), red
skimmer (Libellula spp.), stream bluet (4rgia spp.), and the native shoulderband snails (Helminthoglypta
spp.). Some noteworthy examples of introduced invertebrates occurring in the plan area include European
honeybee (Apis mellifera), Asian clam (Corbicula fluminea), quagga mussel (Dreissena bugensis) and
polyphagous shot-hole borer (Euwallacea spp.). The MSHCP does not cover any invertebrate species.

2.2 WATER RESOURCES

Water resources within United’s district boundary consist of surface water and groundwater. Groundwater
provides the largest source of fresh water within United’s district boundary; however, surface water
resources are an important component of the water supply portfolio for the region and are intertwined
with groundwater management. United diverts stream flow from the Santa Clara River for groundwater
recharge within its recharge basins and delivers a portion of diverted Santa Clara River water via
pipelines to Pumping Trough Pipeline (PTP) users and Pleasant Valley County Water District (PVCWD)
users for agricultural irrigation. Additionally, Camrosa Water District (Camrosa) diverts water from
Conejo Creek to supply PVCWD users.

Groundwater resources on the Oxnard Plain are particularly susceptible to overdraft and seawater
intrusion and United is tasked with protecting the aquifers within United’s district boundary including the
aquifer system that underlies the Oxnard Plain. Although water districts (including United) and
municipalities are exploring alternative water resource options, local groundwater resources remain the
primary source of fresh water for the region.
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2.2.1 SURFACE WATER RESOURCES

Major tributaries of the Santa Clara River are San Francisquito Creek, Bouquet Creek, Castaic Creek, Piru
Creek, Hopper Creek, Sespe Creek, and Santa Paula Creek. Four reservoirs in the watershed (Bouquet
Canyon Reservoir, Castaic Lake, Pyramid Lake, and Lake Piru) can capture flow from approximately 37
percent of the watershed. These reservoirs serve various purposes, including water storage, water
conveyance, flood control, and hydroelectric power generation. Several water diversions also occur on the
Santa Clara River and its tributaries, redirecting surface water from the river and creeks for irrigation and
ground water recharge. Figure 2—12 depicts a portion of the lower watershed and selected water resource
features.

Two reservoirs occur in the upper Santa Clara River watershed: Bouquet Reservoir on Bouquet Creek and
Castaic Lake on Castaic Creek. Bouquet Canyon Reservoir is a water storage facility owned, operated,
and maintained by the City of Los Angeles Department of Water and Power to regulate and store water
from the Owens Valley Aqueduct. United has an agreement with the Los Angeles Department of Water
and Power providing for the release of flow from Bouquet Reservoir to recharge the aquifers of the Santa
Clara River Valley, to the extent that they were recharged by runoff from the Bouquet Canyon watershed
prior to construction of the reservoir. California Department of Water Resources (DWR) owns, operates,
and maintains Castaic Lake, which serves as the terminal reservoir for the west branch of the California
Aqueduct. United is the lead member of a water conservation agreement between DWR and the
downstream water users. The general operations of the agreement have been developed by the
downstream water users where United acts as the lead to implement the operation with DWR. The
program is designed to hold the flood flows from the Castaic Creek watershed in Castaic Lake for later
release in a manner that allows flows to percolate into the basins downstream of the dam and benefit the
downstream water users.

Two reservoirs, Lake Piru and Pyramid Lake, are in the lower Santa Clara River watershed; both were
constructed on Piru Creek. DWR owns, operates, and maintains Pyramid Lake, which is located
approximately 11 miles (18 km) north of Lake Piru. The Pyramid Lake facility was constructed to create
storage for the State Water Project in southern California. Lake Piru is impounded by Santa Felicia Dam,
which United owns and operates. United holds the water right for a portion of the runoff from the Piru
Creek watershed.

The Freeman Diversion was constructed on the mainstem of the Santa Clara River to divert surface water
from the Santa Clara River into a gravity fed conveyance system used to deliver surface water to recharge
basins to recharge the aquifer system of the Oxnard Plain and/or deliver diverted surface water via
pipeline to water users in the most degraded water quality locations to discourage pumping in these
sensitive locations. The operations of the Freeman Diversion and its associated facilities are the focus of
the MSHCP and Chapters 3 and 5 provide detailed descriptions of past operations and the proposed future
operations.

Lake Piru Reservoir Operations

United owns, operates, and maintains the Santa Felicia Dam which impounds Lake Piru Reservoir on Piru
Creek. The Santa Felicia Project is operated and maintained under a Federal Energy Regulatory
Commission (FERC) license providing a federal nexus under Section 7 of the ESA. During relicensing,
NMEFS and USFWS provided Biological Opinions for the project. The NMFS biological opinion resulted
in a jeopardy determination and reasonable and prudent alternatives (RPAs) were included and water
releases under those RPAs are discussed in more detail below. United’s FERC license for the Santa
Felicia Project expires in 2048. Because this is a long—term permit with a federal nexus, United is not
requesting ITP coverage for activities covered under the Santa Felicia Project’s FERC License in this
MSHCP. However, Santa Felicia Dam water management activities are related to operation of the
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Freeman Diversion and covered activities included in this MSHCP include actions that may be taken at
Freeman Diversion under certain types of releases from Santa Felicia Dam. The two projects have
multiple water resource benefits independently and could function on their own. The Santa Felicia Project
is summarized below for reference.

The main function of Lake Piru is to retain the high flows in Piru Creek during the winter and spring
months for later release when the basins of the Santa Clara River valley will benefit from the release and
the facilities that receive water from the Freeman Diversion have the capability to convey water to the
distal portions of the coastal basins. Based on a 2015 bathymetric survey, the current capacity of Lake
Piru is nearly 82,000 acre—feet (101 million cubic meters). United strives to maintain an operational
minimum pool of 20,000 acre—feet (25 million cubic meters) storage to help prevent the accumulation of
sediment around the outlet works for the Santa Felicia Dam.

United’s conservation releases are designed to replenish the Piru, Fillmore, and Santa Paula basins by
direct percolation. The remaining portion of the release is diverted at the Freeman Diversion and is either
spread for groundwater recharge in the Oxnard Forebay or is distributed to agricultural users in the
Oxnard Plain or Pleasant Valley basins via the Pumping Trough Pipeline and Pleasant Valley surface
water delivery systems. The timing, duration, and flow rates of conservation releases are adjusted to
optimize benefits within United’s service area. The volume of release in most years is limited by the wet
season runoff from the Piru Creek watershed and, to a lesser degree, the amount of state water United
purchases that is delivered via release down middle Piru Creek. United holds an allocation for 5000 acre—
feet (6167 cubic meters) of State Water, of which 3,150 acre—feet (3,885,462 cubic meters) is available
for release from Pyramid Lake to Lake Piru. Availability of DWR supplies varies year—to—year depending
on precipitation in northern California and other variables related to the DWR Water Project delivery
system.

On September 12, 2008, FERC issued a new license for the operations and maintenance of the Santa
Felicia Project that encompasses the lake, dam, and associated hydroelectric facility (FERC 2008). United
has prepared the Santa Felicia Water Release Plan to comply with the requirements in the FERC license,
including habitat and migration releases (United Water 2012). The plan includes habitat releases of
minimum 7 cfs (0.2 cms) to maintain downstream habitat for steelhead, and higher habitat release flows
when the monthly cumulative precipitation is above the historic average measured at the Ventura County
Watershed Protection District’s rainfall station #160. The plan also requires minimum migration releases
of 200 cfs (5.7 cms) when certain triggers are met. This is intended to provide increased opportunity for
fish migration in Piru Creek when the Santa Clara River has elevated flows due to storm runoff and when
surface flows in the river are likely to be continuous from Piru Creek to the estuary of the Santa Clara
River. Migration releases are triggered when the U.S. Geological Survey gaging station No. 11109000
(Santa Clara River near Piru, California) measures above 200 cfs (5.7 cms) at 8:00 a.m., and when the
mean flow is forecast to remain above 200 cfs (5.7 cms) for the following 24 hours. Migration flow
releases from Lake Piru continue as long as mean daily flows at the county line remain over 200 cfs (5.7
cms).

Based on recommendations from NMFS, the FERC license also includes conditions regarding the rate at
which United adjusts water releases from the Santa Felicia Dam (i.e., ramping rates). Increases to water
releases are to be conducted in incremental steps to avoid rapid increases in flow and decreases in water
releases are to be conducted in a manner that does not decrease surface water elevation in lower Piru
Creek by more than 2 inches (5 centimeters) per hour.
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Figure 2—12 Surface Water Resources
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2.2.2 GROUNDWATER RESOURCES

Groundwater makes up most of the water resources used for agricultural as well as municipal and
industrial (M&I) purposes in Ventura County. It has been estimated that water used by agriculture has a
recharge rate of approximately 25 percent back to groundwater, while water used for M&I recharges at
only about 5 percent (United Water 2019). Otherwise, groundwater is recharged through natural recharge
as well as artificial recharge (United diverting water to recharge basins to protect the groundwater
aquifers within United’s district boundary). The groundwater aquifers that United is charged with
protecting can be divided into the UAS and the LAS (Figure 2—13). The aquifers of the UAS are
recharged more readily than those of the LAS. Following a rare year of exceptionally high rainfall, natural
and artificial recharge can fill the UAS in the Forebay to full conditions, applying enough pressure on the
confined aquifers of the Oxnard Plain to create artesian conditions in some areas. Artesian conditions
have been achieved in wet years since the construction of the Freeman Diversion, generally in the western
Oxnard Plain and as far south as Port Hueneme. However, water levels in the UAS aquifers in the Mugu
area, approximately 11 miles (18 kilometers) south of the Saticoy recharge basins in the Oxnard Forebay,
have remained below sea level for decades. During the four years of drought between 2013 and 2016, the
contour line of sea level moved steadily northward. In the fall of 2015, only the northern portion of the
Forebay remained above sea level, and water levels over broad areas of the Oxnard Plain were 20 to 30
feet (6 to 9 meters) below sea level, based on well monitoring records. Similar conditions were observed
in 2017. Extreme conditions such as these promote seawater and saline intrusion in its various forms.
Lack of significant recharge also results in high nitrate concentrations in the Oxnard Forebay.

Description of the Groundwater Basins

The groundwater basins associated with the lower Santa Clara River are interconnected and part of a
regional groundwater flow system, replenished mostly by precipitation in the watersheds of the Santa
Clara River and Calleguas Creek and partially by imported water from the State Water Project. The Santa
Clara River Valley is divided into six groundwater basins,? all of which have some degree of hydrologic
connection. In order from upstream to downstream, these are the Piru, Fillmore, Santa Paula, Mound,
Oxnard Forebay, and Oxnard Plain basins (Figure 2—13). The groundwater basins vary in their water
production capacity and ability to be recharged. The hydraulic connection between basins also varies
across the watershed.

The Oxnard Plain and Mound basins extend across the offshore marine shelf to the shelf/slope break. The
Santa Clara River estuary overlies the southernmost portion of the Mound basin.

The Oxnard Forebay is recognized as the primary recharge area for the entire Oxnard Plain. The Oxnard
Forebay occupies an area of approximately 10 square miles (26 square kilometers) in the northern Oxnard
Plain where the Santa Clara River emerges from its valley (see Section 2.1.4 Hydrology)(Figure 2—13).
Significant natural groundwater recharge occurs along the Oxnard Forebay reach of the Santa Clara River
(the “critical reach”). Most of United’s artificial recharge facilities are in this basin, where water spread
on the surface rapidly percolates to the Oxnard Forebay and recharges interconnected groundwater basins
throughout the Oxnard Plain and into the Pleasant Valley basin as well as providing some recharge to the
Mound and West Las Posas basins.

Aside from the Oxnard Forebay area in the northeast portion of the basin, the Oxnard Plain is a confined
groundwater basin. Various layers of silt and clay with low hydraulic conductivity impede the vertical
movement of groundwater. The shallowest of these confining layers commonly exist from 50 to 100 feet
(15 to 30 meters) below the land surface. This shallow “clay cap” largely isolates the shallow, semi—

2Under Groundwater Bulletin 118 and California Water Code Section 12924, DWR classifies areas with significant volume of stored groundwater
into groundwater basins and subbasins. In this report, some areas classified by DWR as “subbasins” are discussed in this MSHCP simply as
“basins.”
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perched aquifer from the confined aquifers below. The UAS comprises the Oxnard and Mugu aquifers,
which are relatively flat-lying and exist commonly between 100 and 400 feet (30 to 120 meters) beneath
the land surface. These two highly—conductive aquifers are particularly vulnerable to seawater intrusion,
as the near—shore Hueneme and Mugu submarine canyons intersect them and expose the aquifers to
seawater. The LAS comprises Hueneme, Fox Canyon, and Grimes Canyon aquifers. These older, deeper
aquifers have more folding and faulting than the aquifers of the UAS, are more interbedded, and are
generally finer—grained. The aquifers of the LAS are also subject to saline intrusion, both from direct
lateral seawater intrusion and from the upwelling of brines (United Water 2016). The compaction of fine—
grained sediments is another form of saline intrusion that occurs in both the UAS and the LAS and can
release brines into nearby freshwater aquifers.

The Las Posas basin is in the Calleguas Creek watershed. The Las Posas basin is located to the east of the
northern portion of the Oxnard Plain, and is bounded on the north by South Mountain and on the south by
the Camarillo and Las Posas Hills. The western portion of this basin falls within United’s district
boundaries; the West Las Posas basin receives groundwater recharge from the Oxnard Plain where these
basins meet just south of the Oxnard Forebay. Most of the groundwater production in this basin is from
the LAS.

Oxnard Forebay

The Oxnard Forebay (underlying the critical reach) is an area of critical importance for the management
of water resources in the region. Groundwater recharge in this area is necessary to sustain the existing
urban and agricultural land use on the Oxnard Plain. Natural and artificial recharge to the Forebay serves
to raise groundwater elevations in this up—gradient area of the groundwater flow system for the Oxnard
Plain. High water levels in the Forebay increase the hydrostatic pressure in the confined aquifers, which
extend from the margins of the Forebay to the coastal and offshore portions of these continuous aquifer
units. Hydrostatic pressure greater than sea level is required to combat seawater intrusion. Greater heads
are required in the deeper aquifer units to compensate for the density difference between freshwater and
seawater.

United’s artificial recharge facilities influence the water levels dramatically in the Forebay. Since
construction of the Freeman Diversion, United has provided an average of 53,000 acre—feet (65,374,440
cubic meters) per year of artificial recharge to the Forebay, and recharge has exceeded 120,000 acre—feet
(148,017,600 cubic meters) in some years. Figure 2—14 shows the water levels along the river in the
Forebay in response to artificial and natural recharge in 2011 and 2012. Figure 2—15 shows the well
locations where these data were collected.

Overdraft and Saline Intrusion

The Oxnard Plain is a world—class agricultural area because of its climate, soils, water supply, and
proximity to major markets. Post-World War II, Ventura County’s population expanded rapidly, placing
increased demand on the region’s water supply. Seawater intrusion had been recognized on the Oxnard
Plain in the 1930s and became a more serious problem in the 1940s. Following a period of drought in the
1970s, the overdraft conditions on the Oxnard Plain became severe, and the SWRCB threatened
intervention (adjudication) if actions were not taken to reduce overdraft. In 1982, the Fox Canyon
Groundwater Management Agency (FCGMA) was created by the state legislature and given regulatory
authority to manage groundwater extractions in the Oxnard Plain, Pleasant Valley, Santa Rosa, and Las
Posas basins. Following its formation, the FCGMA mandated a series of pumping cuts resulting in a 25
percent reduction in municipal pumping and required documentation of efficient irrigation practices by
agricultural water users in an effort to reduce overdraft on the Oxnard Plain. Recent emergency measures
have required additional reductions to pumping in response to persistent drought. Despite the
management actions of FCGMA, DWR still classifies the Oxnard Plain and Pleasant Valley basins as
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Figure 2-13 Groundwater Basins of the Santa Clara River and Calleguas Creek Watersheds
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areas subject to critical overdraft.? These two basins are the only coastal basins in southern California
listed as subject to critical overdratft.

Figure 2-14 Forebay Water Level Responses to Recharge
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In the aquifers of the LAS, used at an increasing rate since the 1980s for groundwater production, broad
areas of the Oxnard Plain and Pleasant Valley have remained well below sea level for decades. While
LAS water levels in the Oxnard Forebay and the northwestern half of the Oxnard Plain commonly remain
above sea level, water levels well below sea level are the norm in the southeastern half of the Oxnard
Plain and in the Pleasant Valley basin. Even in the wettest of years, water levels in the LAS near the
Oxnard Plain—Pleasant Valley boundary remain more than 30 feet (9 meters) below sea level. In times of
drought water levels across the entire coastal plain, except for small areas in the northern Oxnard Plain
and northern Pleasant Valley fall below sea level, with some areas more than 100 feet (30 meters) below
sea level. These conditions were observed in the years 2013 to 2017.

The conditions of groundwater overdraft described above develop when groundwater extraction exceeds
recharge to the coastal basins. Water quality degrades under these conditions, and saline intrusion is one
of the more serious and longer—lasting effects. The amount of energy required to lift water out of the
ground also increases as water levels fall. For water levels to recover following periods of drought,
recharge to the groundwater basins must be greater than ongoing demands on the aquifers. Artificial
recharge with surface water diverted from the Santa Clara River is one of the most effective mechanisms
available, both currently and historically, to recharge these coastal basins.

3 DWR and Sustainable Groundwater Management Act state that “a basin is subject to critical overdraft when continuation of present water
management practices would probably result in significant adverse overdraft-related environmental, social, or economic impacts” (DWR 2016)

2-41



United Water Conservation District June 30, 2020
Freeman Diversion MSHCP Chapter 2 Existing Environment

Sustainable Groundwater Management Act

In 2014, the Sustainable Groundwater Management Act (SGMA) was signed into law and went into effect
in January 2015. Groundwater basins in California must now be managed to achieve sustainable
groundwater conditions by the year 2040 (2042 for lower—priority basins). The FCGMA became a
Groundwater Sustainability Agency under SGMA, and in doing so it assumed additional management
authorities. Various additional studies were conducted or are being conducted to better characterize the
magnitude of overdraft on the Oxnard Plain and to identify and prioritize options to mitigate overdraft
conditions.

As one of many stakeholders, United supports and participates in the development of a Groundwater
Sustainability Plan under the FCGMA. United can provide input to the FCGMA as a stakeholder and can
provide technical information, but does not have the authority to dictate a process or action that the
Groundwater Sustainability Agency will use to achieve sustainability.

The FCGMA released its Final Groundwater Sustainability Plans for the Oxnard Subbasin, Pleasant
Valley Basin, and Las Posas Valley Basin in December 2019. The plans rely on United’s operations at the
Freeman Diversion as the single largest source of recharge to the aquifers used for water supply. The
success of the Groundwater Sustainability Plans is highly dependent upon United’s ability to divert and
recharge water from the Santa Clara River. The facilities and operations proposed under this MSHCP
have been factored into the Groundwater Sustainability Plans, including their implications for sustainable
yield.

2.3 SURFACE WATER DIVERSION FOR GROUNDWATER
RECHARGE

2.3.1 FORMATION OF UNITED WATER CONSERVATION DISTRICT

The Santa Clara Water Conservation District (the predecessor to United) was established under the Water
Conservation Act of 1927 and began a systematic program of groundwater recharge; primarily through
the construction of recharge basins along the Santa Clara River near Saticoy, and diversion of water from
the Santa Clara River through temporary earthen diversion structures into these recharge facilities.
Following the discovery of seawater intrusion in the coastal areas of the Oxnard Plain in the 1930s, and
worsening conditions in the 1940s, United Water Conservation District was formed in 1950 under the
Water Conservation Act of 1931. Incorporating urban areas provided United a bonding capacity that the
Santa Clara Water Conservation District lacked. The Santa Clara Water Conservation District was
dissolved in 1953 and its assets were turned over to United.

2.3.2 INFRASTRUCTURE ADDITIONS AND IMPROVEMENTS

United constructed additional facilities in the 1950s to increase recharge capacity, deliver diverted Santa
Clara River water to coastal areas, and minimize groundwater pumping in the areas that cause seawater
intrusion. These facilities included Santa Felicia Dam, the improved Saticoy recharge basins, the El Rio
recharge basins, the Oxnard—Hueneme delivery system, and the Pleasant Valley pipeline. The Pumping
Trough pipeline was completed in 1986 to deliver surface water to the east—central Oxnard Plain, where a
chronic pumping depression existed in the aquifers of the UAS. In 1991, construction was completed on
the permanent Freeman Diversion structure, which replaced the temporary earthen dams that would wash
out during larger river flows

United’s recharge capacity expanded with the purchase of the Noble recharge basin in 1995 and the Rose

and Ferro recharge basins in 2010. Currently, United does not have facilities to deliver surface water to
the Ferro basin, but United plans to complete conveyance infrastructure to the Ferro recharge basin. Over
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Figure 2-15 Groundwater Level Sampling Well Locations
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the past 30 years, United has invested more than 60 million dollars to build and maintain these additional
facilities and manage water resources in southern Ventura County.

2.3.3 CONSTRUCTION OF THE FREEMAN DIVERSION

Since the late 1920s, United and its predecessor agency have been diverting Santa Clara River water near
Saticoy for agricultural, municipal, and industrial water use. Earthen berms constructed in the river
channel facilitated historic diversions, with head control gates and spill structures employed to manage
diversions under varied flow conditions. These earthen berms and associated facilities were vulnerable to
damage by storms and required frequent repair. The need for improved diversion facilities near Saticoy
was recognized in the 1960s and early planning for a permanent structure spanning the river was
underway by the early 1970s, motivated in part by destructive flooding that occurred in January 1969.

The Freeman Diversion replaced the earthen berms in 1991 and provided a fixed elevation from which to
divert water. It also served the important function of providing riverbed elevation stabilization in areas
upstream of the structure since channel elevations in the lower reaches of the Santa Clara River had been
degraded significantly by historic instream gravel mining and river channelization. The permanent
diversion structure resisted damage by floods and could resume diversion of surface water shortly after
the peak flows associated with storm events.

The Freeman Diversion facility currently consists of the following primary components (with further
detail provided in Table 2—4):

1) A 1,200—foot (366—meter) long, roller—compacted concrete diversion structure that spans the
Santa Clara River approximately 10 miles (16 kilometers) upstream from the river mouth at the
Pacific Ocean

2) Headworks with the following component elements:
a. Roller gate

b. Bypass channel (also referred to in some documents as the “flushing channel” or
“sluicing channel”)

c. Canal control and head control gates
d. Trashrack
3) Denil fish ladder intended to pass upstream migrating adult steelhead
4) Fish screen bay with the following component elements*:
a. Fish screens (160 feet long, 8 feet high, 3/16 inch openings) and associated wipers
b. Auxiliary bypass gate
c. Fish bypass pipe intended to pass downstream migrating juvenile and adult steelhead
d. Fish trap
5) Rubicon gate that allows finer—tuned water diversion at low flow into the Freeman canal

Once water is diverted at the Freeman Diversion headworks, it enters United’s downstream conveyance
infrastructure. The water moves via gravity through the Freeman canal and through infrastructure that
allows the optional application of a flocculation polymer if the water is high in suspended sediment.
Water can then be passed through the Desilting basin to allow suspended sediment to settle out or
bypassed directly to a system of pipelines and canals that carry the water to one or more recharge basins

4 A summary of the operational effectiveness of the existing fish passage system is provided in Chapter 5, Section 5.2.1, under Conservation
Measure 1.1.1.
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or, alternatively, to a screening facility where large debris and algae is filtered out and water is delivered
directly via pipeline to agricultural users in lieu of groundwater pumping or to the El Rio recharge basins.

Table 2-4 Summary of Freeman Diversion Facility

Freeman Diversion

Date of Completion 1991 (replaced temporary earthen berms used to divert water since 1920s)
Diversion Location Santa Clara River, river mile 10 (upstream from Pacific Ocean), Saticoy, Ventura County, CA
Purpose Divert surface water to various recharge basins to recharge groundwater and for direct delivery to users to

reduce groundwater pumping in areas of salt water intrusion, and for river grade stabilization to mitigate for
river head—cutting from historic gravel mining downstream

Existing Water Rights License 10173 and Permit 18908

144,630 AF maximum annual diversion volume

375 cfs maximum instantaneous diversion rate

Diversion Structure 1,200-t. long roller-compacted concrete structure

Elevation difference between upstream and downstream vary and can range between approximately 25 to 30
ft

Water Impoundment No (although some incidental impoundment can result from scour and staging water for diversion)

Current Design Capacity 161,000 cfs with a 5-ft. freeboard

Fish Passage Existing Denil fish ladder facility

Fish Screens Existing screens— 160-ft. long, 8-ft. high, 3/16 in openings

2.4 WATER DIVERSION OPERATIONS

Historically, United has diverted water through the operation of the Freeman Diversion headworks,
located on the south bank of the river. United staff operate the headworks to manage diversions and
instream flows, water levels, sediment deposition and scour, and the location of the river channel. United
operates the Freeman Diversion facility using a Supervisory Control and Data Acquisition (SCADA)
system.

United diverts water at the Freeman Diversion in accordance with license 10173 and permit 18908°,
issued by the State Water Resources Control Board (SWRCB). License 10173 was issued on August 14,
1973, and among other things, establishes United’s water right for diverting water from the Santa Clara
River. Permit 18908 was issued on November 18, 1982, allowing for water appropriations; it was
amended in September 1987 to provide protections for anadromous fish, particularly steelhead. Table 2—5
details the operational requirements of the license and permit.

5 Permit 18908 (1992 order correcting and amending the permit) notes the following: The fish ladder shall have a hydraulic capacity of 40 cfs From February 15 through May 15 of each year,
each time the flow in the Santa Clara River immediately upstream from the point of diversion subsides to 415 cfs, permittee shall bypass 40 cfs through the fish ladder for 48 hours. The total

amount of water bypasses under this condition in any one year shall not exceed 500 ac-ft on a 10 year average.
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Table 2-5 Freeman Diversion Permitted and Licensed Operations

Existing Operations Regulation

Operations Component License 10173 Permit 18908 Total
Maximum diversion rate 375 cfs for groundwater 413 cfs for groundwater and N/A

storage and surface water surface water combined, with

deliveries combined with no | no more than 375 cfs to

individual limit over the ground water and 38 cfs to

combined limit surface water
Total annual volume for groundwater 89,000 AF 30,000 AF 119,000 AF
recharge (cumulative between the

permit and license)

Total annual volume for surface water 15,630 AF 10,000 AF 25,630 AF
deliveries (cumulative between the

permit and license)

Required instream flows No Yes; 40 cfs from February 15 | -
through May 15 of each year,
each time the flow upstream
subsides to 415 cfs; bypassed
through the fish ladder for 48
hours; bypassed water shall
not exceed 500 ac-ftona 10
year average

Since construction of the Freeman Diversion was completed in 1991, annual diversions at the facility
have ranged between a low of 2,807 acre—feet (3,462,378 cubic meters) during the 2016 water year and a
high of 127,890 acre—feet (157,749,757 cubic meters) during the 1993 water year. For the period from
water years 1991 to 2017, the average annual diversion at the facility has been 64,259 acre—feet
(79,262,191 cubic meters) (Figure 2—16). Over this same 27—year period, groundwater recharge to the
Oxnard Forebay via United’s recharge basins averaged 54,500 acre—feet (67,224,660 cubic meters) per
year, with the remainder of the diverted water delivered directly to agricultural users through the Pumping
Trough Pipeline and the Pleasant Valley Pipelines. These diversions and associated groundwater recharge
are a critical component of water resource management on the Oxnard Plain, and changes to average
annual diversions have significant consequences for water quality and availability on the Oxnard Plain
(Appendix B).
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Figure 2—16 Annual Water Diversion Volume at the Freeman Diversion by Water Year
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Historically, the amount of water that United has been able to divert, consistent with its water rights, has
depended upon the availability of water in the Santa Clara River and has been limited by the following
factors:

o Constraints associated with the conveyance system

e Suspended sediment in the river during and following peak flows associated with storm events
e Percolation rates in the recharge basins

e Available storage capacity in the Oxnard Forebay groundwater basin

e Demand for surface water deliveries

Since initial construction, United has made operational modifications aimed at protecting steelhead.
Operational modifications to date are the following:
1. Increased instream flows to improve passage opportunities for upstream and downstream
migration, as described in various scenarios formally known as the water rights permit, interim

operations, and the biological opinion (before the listing of steelhead, instream flows were
released in accordance with conditions in United’s water right permit #18908)
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2. Implementation of a smolt relocation program that included methods used during past trapping
activities (2007-2014) to maintain a high smolt survival rate (S Howard pers comm) from trap to
relocation sites.®

3. Minimized sediment sluicing operations when no connection exists between the Freeman
Diversion and the estuary to avoid or minimize the potential stranding of juvenile steelhead below
the diversion during or after sediment sluicing activities

4. Release of water through the bypass channel to increase attraction flows by 100-200 cfs (2.8 to
5.6 cms) near the fish ladder entrance and create favorable hydraulic conditions for entrance into
the fish ladder

5. Relocation of fish by a qualified biologist prior to complete dewatering of the fishbay on the fish
ladder’

6. Addition of flow monitoring devices on the fish ladder, auxiliary water, bypass channel, diversion
crest, and smolt bypass flow pipe allowing for more precise adjustments between diversions and
instream flows

7. Monitoring and measurement of discharge to ensure instream flows are met below the critical
reach (when steelhead were listed, streambed percolation downstream of the Freeman Diversion
was not fully understood and it was thought that bypass flows of 40 cfs (1.1 cms) at the diversion
were adequate for passage downstream in the critical reach)

24.1 FLOW MONITORING SYSTEM

United placed and maintains continuous flow monitoring devices on the fish ladder, auxiliary water,
bypass channel, diversion crest, smolt bypass flow pipe, diversion canal and Rubicon gate (for low—flow
diversions). All device measurements are collected through United’s SCADA system and data are stored
on a database. All monitoring data are copied to a Ranch Systems cloud server at 5—-minute intervals. A
Ranch Systems User Interface is used to calculate flow rate from level sensors using rating equations, and
to calculate total river flows upstream and downstream of the Freeman Diversion in real time based on
summation of measured flows of the relevant flow paths. United staff use the Ranch Systems User
Interface to monitor and guide operations and to report real-time flow data for all flow paths at the
Freeman Diversion to NMFS.

United regularly performs manual discharge measurements to calibrate measurements by the various flow
devices. United complies with the accuracy requirements for diversion measurement devices in Senate
Bill 88 and the State Water Resources Control Board’s Drought Emergency Regulations. United staff also
performs manual discharge measurements in the River (just downstream of the Freeman Diversion, near
the desilting basin, at the State Route 118 bridge, in the critical reach, and at the critical riffle compliance
point), in order to verify accuracy of measurement devices, establish rating curves, determine percolation
rates in the Oxnard Forebay, and confirm whether prescribed bypass flows for fish migration are being
met.

2.4.2 DENIL FISH LADDER

The Freeman Diversion has an existing Denil fish ladder. A Denil fish ladder is a baftle fish way that uses
rows of notched baffles with switch backs. The notched baffles slow the velocity of the flow, allowing
fish to swim through the middle of the baffles upstream. Currently, from January 1 through May 31,
United operates the Denil fish ladder when bypass flows are triggered according to RPA 2 of the 2008
NMES biological opinion and a federal court order. United also runs the fish ladder outside of these

® This operational procedure was discontinued in 2016 at NMFS direction and United transitioned to notification and coordination with NMFS
when United anticipated a possibility of steelhead stranding.

7 This operational procedure was discontinued in 2016 at NMFS direction and United transitioned to notification and coordination with NMFS
prior to dewatering the fish bay.
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times, when there is excess discharge in the river beyond United’s permitted instantaneous diversion
amount. For example, in 1996, United ran the Denil fish ladder for 5 days in November and 12 days in
December following early season storms. The December storm peaked at 3,800 cfs (avg. daily) where the
fish ladder started running on the third day after the peak with approximately 400 cfs being bypassed.
Trained biologists operate the gates of the fish ladder with assistance from Operations and Maintenance
staff when needed. Discharges through the fish ladder are reported in real time to NMFS using a flow
gage that is calibrated frequently (See Section 2.4.1 Flow Monitoring System).

2.43 STEELHEAD MONITORING SYSTEMS

United has monitored adult steelhead upstream migration since 1994. Prior to 1997, adult steelhead were
captured in an upstream migrant trap at the facility’s Denil fish ladder. From 1998 to 2002, fish were
incidentally encountered through periodic dewatering of the fish ladder facility. In 2002, this facility was
retrofitted to include a false weir with a passive, video—based migrant surveillance system, which was
updated in 2010 to a computer—based surveillance system and two additional cameras were added to the
weir. From 2011-2014, several additional cameras were installed to provide different viewing angles that
could be used for motion detection. In 2016, an updated camera system was installed with high resolution
cameras at the false weir as well as the lower Denil weirs. The current system is triggered to record video
footage by an infrared scanning beam and camera—based motion detection. This system is thought to
potentially undercount adult steelhead based on collection of several downstream migrating kelts
observed in the facility’s downstream migrant trap through 2014 that did not match observed upstream
migrants. The 2016 upgrades are thought to have addressed these shortcomings, though no upstream
migrants have been detected on the system since 2012. Due to permitting restrictions (NOAA 2016), the
downstream migrant trap was not operated after 2015 (United unpublished data, Booth 2016, Dagit et al.
2020).

In the fall of 2018, United installed a permanent mount for a dual-frequency identification sonar
(DIDSON) camera, making it possible for United staff to mount United’s DIDSON camera to a platform
that is easy to raise for service, then quickly lower back down for monitoring. When the camera is
mounted and lowered into position, it is situated behind the trash rack to protect it from debris and the
field of observation is focused on the fish ladder exit. Data from the DIDSON camera were analyzed in
2019, resulting in a number of images that show large fish entering and exiting the Denil fish ladder exit
gate. However, the species of the fish is difficult to distinguish. Common carp are currently abundant in
the watershed and can grow to very large sizes, making it difficult to decipher steelhead from carp on the
DIDSON camera. Also, high SSCs in the river necessitate regular maintenance and cleaning of the
DIDSON, and the camera only functions below about 600 mg/L SSC, resulting in a wide range of flows
where there is too much background noise on the camera to observe steelhead.

2.4.4 INTERIM IMPROVEMENTS TO DATE

Since initial construction, United has made structural modifications aimed at protecting steelhead and
improving the performance of the fish passage facility and monitoring systems. United completed the
interim improvements in coordination with NMFS and/ or fish passage experts in the development and
implementation of each improvement listed below. Structural modifications included the following:

1. Removal and replacement of the trash rack on the auxiliary water system for the fish ladder with
a traveling screen with a mesh opening size of 3/32 inch (0.23 centimeter) to protect juvenile and
adult fish (completed August 2018)

2. Installation the District’s existing DIDSON acoustic camera permanently in the Freeman Diversion
canal bay, oriented toward the fish ladder exit, including fabrication of a permanent mounting
structure that would allow the camera to be raised out of the water for inspection and maintenance
(completed October 2018)
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3. Addition of a barrier wall behind the trash rack to minimize bedload entering the diversion
system and prevent malfunction in fish screen brushes (completed in 2001)

4. Addition of a passive fish counter in the ladder (prior to the listing of steelhead, a fyke—like trap
installed to monitor steelhead; after the listing, in 2003, a false weir system replaced this)

5. Enlargement of openings in the trash rack so adult fish have easier egress through the system as
they exit the fish ladder (completed around 2013)

6. Modification of the smolt trap to include smaller screens and to allow for safer, automated
collection of fish for the relocation program implemented from 1994 to 2014 (completed around
2001)

7. Addition of a small canal gate for smaller and more accurate adjustment of flows when balancing
water diversions with instream flows at low flow (completed January 2018)

8. Installation of baffles (wooden stop—logs) behind the fish screen to evenly distribute flows
through the fish screen bay (completed July 2018)

9. Realignment of vertically oriented Denil baffle in the Denil fish ladder (completed July 2018)

10. Rounding of corners in the upstream most turn—pool of the Denil fish ladder by installation of
radiused steel plates (completed June 2018)

11. Installation of a seal on the smolt bypass gate valve in the fish bay, in order to improve fine control
of water elevations in the fish bay for optimum fish screen performance (completed August 2018)
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3 COVERED ACTIVITIES

The covered activities in this MSHCP for which ITPs are being sought include any activity directly
related to the renovation, operation, or maintenance of the Freeman Diversion that is under United’s
control and has the potential to result in incidental take of a covered species. Under the MSHCP, United
would continue to operate and maintain the Freeman Diversion for the purposes described in Chapter 1.
United would avoid and minimize effects of the covered activities on the covered species by making
certain physical and operational modifications as part of the conservation program described in Chapter 5.
United would also implement the monitoring program described in Chapter 6 to scientifically test a
number of assumptions underlying some of the conservation measures and the effects analyses (Chapter
7), and to evaluate the effectiveness of the proposed avoidance and minimization measures. Therefore, the
covered activities in this MSHCP also include the activities that encompass the conservation and
monitoring programs that have the potential to result in take. The general categories of covered activities
is given below and described in detail in this chapter. United requests incidental take coverage for each of
the activities listed.

Renovation of the fish passage facility and the Freeman Diversion headworks
Resurfacing the downstream face of the Freeman Diversion grade control structure
Fish passage facility operations

Water diversion operations

A

Capture and relocation of downstream moving steelhead as a result of low flows from the
diversion operations

Expansion of the Freeman Diversion off-channel water conveyance infrastructure

6
7. Maintenance of facilities and property
8. Conservation program activities

9

Restoring and enhancing habitat
10. Other Conservation Activities and Monitoring
11. Implementing adaptive management measures

Figure 3-1 depicts the location and extent of construction activities related to the proposed renovation of
the fish passage facility and headworks, as well as the resurfacing of the downstream face of the grade
control structure. Figure 3-2 depicts the components of the fish passage facility as currently designed.
Figure 3-3 depicts the components of the Freeman Diversion expansion project.

The following subsections present detailed descriptions of covered activities 1-7 and brief summaries of
activities 8-11. Chapter 5 (Conservation Program) and Chapter 6 (Adaptive Management and Monitoring)
describe covered activities 9-10 in further detail. Specific conservation measures will be applied to each
covered activity to avoid and/or minimize the potential for these activities to result in take of covered
species and to minimize the impact of the taking on the population. Detailed descriptions of how
conservation measures will be applied to each specific covered activity are included in Chapter 5. The
potential for these covered activities to result in effects to covered species considering the application of
conservation measures is analyzed in Chapter 7.
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Figure 3-1  Construction and Maintenance Areas for Proposed Fish Passage Renovation
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Figure 3-2  Fish Passage Facility Renovation Design
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Figure 3-3  Freeman Expansion Project
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3.1 CONSTRUCTION
3.1.1 FISH PASSAGE FACILITY AND FREEMAN DIVERSION RENOVATION

United currently operates a Denil fish ladder at the Freeman Diversion and a prototype lamprey passage
system. As part of the process to improve steelhead and lamprey passage at the diversion, the existing
diversion facility would be renovated. Facility renovation would include replacing the Denil fish ladder
with a vertical slot design fish ladder paired with crest gates and a larger auxiliary water supply system,
resurfacing the downstream face of the diversion structure, replacing or modifying various diversion
components surrounding the fish ladder, and updating the flow operations at the diversion. In addition to
providing improved fish passage, the renovation would improve the water delivery and recharge
operations of the diversion. Additionally, a lamprey-focused passage system will also be constructed.

The detailed design basis for the facility renovation is contained within the Vertical Slot Fish Ladder
Hydraulic Basis of Design Report, which includes additional details on the individual components of the
fish ladder as well as detailed design drawings (Appendix C). Background details on how this fish
passage design was selected and developed can be found in Conservation Measure (CM) 1.1.1 in Chapter
5 - Conservation Program and in Chapter 10 - Alternatives to Take.

Facility Components

The modified fish passage system consists of the following components:

e Crest gates

e Bypass channel approach
e Roller gate

e Bypass channel chute

e Vertical slot fish way with:
Entrance pools
North entrance pool
Transport tunnel
South entrance pool
Vertical slot ladder
Fish counting station

O O O O O O O

Transport channel

Fish exit

e Auxiliary water system (AWS) with:

Trash rack [Inlet]

Head bay

AWS gates

AWS fish screen bay [AWS approach channel]
Primary AWS fish screen

Secondary AWS fish screen

Fish return and finishing screen

o 0O O O O O ©O

Evaluation station
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o Fish return discharge
o AWS stilling basin and diffusion system
e (Canal facilities with:
Inlet
Canal gates
Canal fish screen bay [canal approach channel]
Primary canal fish screen
Secondary canal fish screen
Fish return and finishing screen
Evaluation station

O 0O 0O O O O O ©O

Fish return discharge

CREST GATES

Operating the fish ladder and the fish screens for the canal and AWS system is facilitated by maintaining
a constant forebay! water level at elevation 161.5 feet. This provides 0.5 foot of operating freeboard
before spill occurs over the fixed crest of the diversion. To better and more immediately control the
forebay and to concentrate initial spill over the diversion crest to improve attraction to the ladder, a new
crest gate will be installed in the diversion structure adjacent to the bypass channel, consisting of an
Obermeyer gate system that would be 8 feet in height and 70 feet in length. The Obermeyer gate system
consists of a rubber bladder, which can be inflated to raise shaped steel plates. In the fully raised position,
the crest will be at elevation 162.0 feet, thus matching the existing diversion crest. In the fully lowered
position, the gate crest will be elevation 154.0 feet. The width of the gate can be divided into sections and
operated separately. This will allow for deeper flows over the gate at lower crest gate flows. The
downstream face of the diversion structure below the crest gates will be filled to accommodate the fish
transport tunnel, which is described below. The fill will have a downstream face shaped to provide a
smooth surface for downstream passage of juvenile steelhead intended to provide a safer path for
downstream migrating fish passing the diversion compared to the existing structure.

The crest gate will control the water surface at 161.5 feet over a gate discharge range from approximately
0 to 4,400 cfs. Once fully lowered, the crest gate discharge increases to approximately 4,900 cfs as the
river flow increases to elevation 162.0 feet when water will start to spill over the fixed crest of the
diversion. At the passage design point of 6,000 cfs, the discharge through the crest gate area increases to
about 4,880 cfs. Under normal operation, the crest gate would remain in the full down position during
high flows or floods providing additional flood conveyance.

BYPASS CHANNEL

The bypass channel is an existing structure that has several components discussed below. When the
bypass channel is closed, water stages up and allows for water diversion via gravity. The bypass channel
is opened to bypass water during the peak of storm flows that carry too much debris and sediment to
divert and the bypass channel is also opened to sluice sediment that accumulates in front of the diversion
headworks to prevent sediment and bedload from overwhelming the diversion intake and to maintain the
thalweg on the south side of the river, preventing the river channel from migrating away from the
diversion headworks and fish ladder.

! As used throughout Chapter 3, “forebay” refers to the inundated area upstream of the Freeman Diversion created
during diversion operations and is not referring to the Oxnard Forebay aquifer that is also discussed in this MSHCP.
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Approach

The bypass channel upstream of the roller gate (bypass channel approach) is 61 feet wide at its upstream
end and directs flows into the diversion inlet. The channel narrows to 15 feet wide 40 feet upstream of the
roller gates. The proposed fish ladder exit outlets into the bypass channel approach immediately
downstream of the trash rack. Water levels and flow velocities in the bypass channel approach are
controlled by the roller gate during sediment sluicing operations.

ROLLER GATE

Bypass channel flow is controlled by a single 15-foot-wide by 10-foot-high roller gate located at the
downstream end of the bypass channel approach. The roller gate opens vertically against a headwall and
is controlled with an electric multi-turn actuator above the gate. The roller gate will be used for
maintenance only to maintain the bypass channel approach and fish ladder exit free of debris and
sediment deposition. Its operation will depend on sediment deposition rates and fish passage
requirements. United is proposing specific criteria for operating the roller gate that depend on timing and
magnitude of flow and sediment levels (see Chapter 5) to minimize impacts to covered species.

Chute

The bypass channel downstream of the roller gate (chute) is approximately 83 feet long. For this project,
the chute slab will be removed and replaced slightly higher with a vertical curve to accommodate the new
transport tunnel. The full slab will be replaced from the roller gate to the existing horizontal apron. No
structural changes are proposed to the chute walls. The existing slope of the bypass channel approach (3.2
percent) will be extended to be over the transport tunnel where the slope will steepen to approximately 34
percent slope until it reaches the existing apron.

VERTICAL SLOT FISH LADDER

The vertical slot fish ladder facility would include two entrance pools with a transport tunnel between
them, a vertical slot style ladder, fish counting station, transport channel, and an exit. These facilities are
described in more detail below.

Entrance Pools

The purpose of the entrance pools is to attract fish from the tailwater pool into the ladder and then to
guide fish to the ladder once inside the entrance pool. Attraction flow discharging from the entrance pool
would be a combination of fish ladder flow and AWS flow. The AWS is described below.

The design consists of two entrances, one on the north side of the crest gate and one to the south near the
bypass channel. The two entrances are connected by a transport tunnel under the crest gate spillway and
the bypass channel. The AWS flow enters the south entrance pool where it is combined with the flow in
the ladder. The flow then discharges through one, two, three or four ladder entrance gates in the south
entrance depending on operational preferences. The remainder of the flow travels through the transport
channel to the north entrance pool, where it can be discharged through one or two entrance gates
depending on operating preferences. The maximum entrance flow of 600 cfs would discharge through up
to four entrance gates located in the north and south entrance pools.

The fish ladder enters at the southwest corner of the south entrance pool, where it is supplemented by
AWS water that enters the pool through a diffuser rack on the east side of the entrance pool. Screened
AWS water comes through the energy dissipation chamber located below grade on the east side of the
entrance pool. AWS water is distributed to the diffuser rack through the diffuser panel, which are oriented
to help guide the fish to the first pool in the fish ladder at the southwest corner of the south entrance pool.
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North Entrance Pool

The north entrance pool is 20 feet by 20 feet, located immediately inside the north fish ladder entrance
gates, and is formed by vertical reinforced concrete walls on the north and south sides. The existing
diversion crest would form the east side of the entrance pool. The transport tunnel enters the north
entrance pool on its south side.

The purpose of the north entrance is to reduce any potential delay to fish that might approach the dam
from the right (north) side of the channel. Flow through the north entrance is controlled by the entrance
gates in both the north and south entrance pools. Each fully open entrance gate can discharge about 150
cfs with one foot of head across it. The maximum design discharge from the north entrance is about 300
cfs, which is half of the total discharge from the ladder entrances. One entrance gate is located on the
north side of the pool to attract fish from the stilling basin of the diversion.

Transport Tunnel

The transport tunnel would be 13 feet wide, 11 feet high, and 88 feet long and would connect the north
entrance pool to a transport channel south of the bypass channel. The height is set to maintain a free
surface at estimated tailwater elevations up to the 6,000 cfs design flow plus 1 foot of head across
entrance gates. This provides free surface flow over the design flow range for fish passage. Ambient light
can enter the tunnel from both its north and south ends. Additional lighting would be installed in the
tunnel.

South Entrance Pool

The south entrance pool would be approximately 120 feet long and located immediately inside the south
fish ladder entrance gates. The channel width would vary from 8 feet at the ladder entrance to 30 feet.
When the full AWS and ladder flows are available, two, three or four south entrance gates could be open.
The southeast wall would include a 120-foot-long diffuser rack described above. There would be two fish
entrances on the north wall and two on the west wall directed downstream. Entrance openings would be 5
feet wide and 6 feet high with the bottom of the openings at the floor level. Flush bottom sluice gates
would be mounted on the inside of the openings. The fish transport tunnel would start at the east end of
the south entrance pool.

The water level in the south entrance pool would be from 0.0 to 0.4 feet above the north entrance pool.
This head difference would be required to convey flow to the north entrance pool. At the minimum design
flow only one entrance gate would be open. When the full AWS and ladder flows are available, two, three
or four south entrance gates could be open.

Vertical Slot Ladder

As fish travel through the entrance pool, they would be guided to the fish ladder along the diffuser rack.
The ladder consists of 23 steps. Ladder steps will have a 1-foot drop except the upper two pools. Each
pool has inside dimensions of 8 feet wide and 10 feet long. The pools are designed to discharge through a
slot into the corner of the next pool downstream, dissipating the flow energy in each pool and providing
resting areas.

Fish Counting Station

United will need to monitor for fish passing the fish ladder to meet the monitoring requirements for an
ESA Section 10(a)(1)(B) permit (see Chapter 6). The false weir system currently in use at the Freeman
Diversion has proved most effective at detecting adult steelhead in the fish ladder, though under court
order, a false weir is prohibited as a monitoring approach in the future facility at this time. Accordingly, a
new fish counting system would be incorporated into the vertical slot fish ladder facility, which would
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primarily include the installation of a trap within or at the exit to the vertical slot fish ladder to facilitate
the monitoring of upstream migrating steelhead. Due to periods of high turbidity in the Santa Clara River,
normal counting equipment cannot provide reliable and accurate data because it relies on seeing the fish
through the water or distinguishing the fish from background noise using sonar. However, a DIDSON
camera system would be installed in the vertical slot as part of the fish counting system, also facilitating
the monitoring of upstream migrants within the operational turbidity range of the equipment. The
DIDSON camera would be installed within the transport channel or near the exit of the vertical slot fish
ladder. Other steelhead monitoring equipment to be installed within the vertical slot fish ladder includes a
passive integrated transponder (PIT) antenna in the fish ladder. Radio-telemetry antennas at the fish
ladder entrance, at the counting station, and at the fish ladder exit would also be installed temporarily and
as-needed to aid in the detection of upstream migrants and facilitate effectiveness monitoring studies
detailed in Chapter 6.

Transport Channel

Immediately after the fish ladder is the transport channel. The transport channel would be 3 feet wide and
velocities in the channel would be about 2 feet per second (fps) to facilitate fish movement through the
channel toward the fish ladder exit.

Fish Exit

As fish exit the transport channel, they would pass through the fish ladder exit gate, which would be a
flush bottom 3-foot-wide by 6-foot-tall sluice gate. The exit channel would expand to a 5-foot-wide
channel as it nears the exit trash rack. The exit gate would be closed during sediment sluicing operations
to prevent fish leaving the fish ladder from potentially being caught in the downstream flow during
sluicing.

AUXILIARY WATER SYSTEM (AWS)

The descriptions in this section follow the flow of auxiliary water from the forebay to the entrance pool.

Trash Rack [Canal Inlet]

The AWS flow, along with the canal flow, enters through the main canal trash rack. The opening for the
trash rack, and the trash rack itself, will be expanded by about 25% for the additional diverted flow under
United’s proposed future operations (see Chapter 5). The new trash rack would provide uniform and
narrower bar spacing to manage debris entering the screens and canal. Trash rack bars will be spaced
between 4-inches and 6-inches on center. The spacing will be as small as possible to suite the cleaning
system while restricting floating debris and aquatic vegetation as much as possible to reduce impact to the
fish screens (0.07 inches or 1.75 mm opening) and fish return systems downstream of the rack. Six
windows, nominally 12 inches wide by 24 inches high, will be spaced equally along the length of the rack
to accommodate downstream passage of steelhead kelts. Under peak diversion rate and normal forebay
levels, the average approach velocity to the rack will be 2.0 fps. Bar spacing, orientation, and details will
be refined during the modeling and design processes. The new trash rack will be cleaned with the
Duperon trash rake system and the controls for the rake would be unchanged from the current trash rack
system.

Head Bay

Flow through the trash rack would enter the head bay where it would be separated into the AWS system
or the diversion [canal] system. Two new gates would serve the AWS and three new gates would pass the
canal flow.
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AWS Gates

New gates and new side walls will be located to provide good approach hydraulic conditions for the AWS
ladder. The three additional gates would be used to divert water into the canal fish screens.

AWS Fish Screen Bay [AWS Approach Channel]

Downstream of the canal gates, the south wall of the AWS fish screens would extend above the water
surface. This would allow the AWS to operate independently of the canal water supply. The approach
channel to the AWS screen would be 27 feet wide. Fixed porosity baffles would be used to reduce the
velocity and turbulence of water flowing in front of the screens. The total flow entering the screen facility
would be 594 cfs: 24 cfs for fish bypass and 570 cfs for AWS water to the entrance pool.

Primary AWS Fish Screen

The AWS would include primary and secondary fish screens mounted on a sill. The fish screen structure
is designed to provide 3 fps transport velocity in front of the screens. The surface of the water entering the
screen structure would be at an elevation of 159.9 feet, providing a depth of about 7.4 feet. Vertical flat
panel fish screens will be mounted on a sill providing a wetted height on the screens of about 6.5 feet.
Screen panels would be vertical flat panels with stainless steel frames and profile wire screen material
having 1.75-mm slots to meet juvenile fry screening requirements. The screens would be “V” shaped with
flow passing through screens on the sides of the Vee. The effective length of the primary screens would
be 224 feet long including support piers. Total flow through the primary AWS screens would be 526 cfs,
with another 68 cfs passing the primary screens into the secondary screens.

The AWS screens would have debris cleaning systems attached to the screens. Additionally, accumulated
sediment in the screen area will necessitate the installation of water jets along the floor of the screen to
resuspend sediment, which would then be carried downstream in the AWS. Alternate screen types, like
vertical belt screens, that would replace the screen panels and cleaning systems described above could be
adapted to this layout.

Secondary AWS Fish Screen

At the entrance to the secondary screens, the channel would be 3 feet wide, with a bottom elevation
matching the existing canal up to the secondary screens and narrowing to 1.5 feet wide at the downstream
end. Screens with about 110 total square feet of wetted area would be installed to pass 44 cfs to the
energy dissipation chamber. Screen panels would incorporate a debris cleaning system and water jets
would be incorporated to resuspend sediment similar to the primary screens.

Fish Return and Finishing Screen

To accommodate a fish trapping and evaluation station, finishing screens would be provided to reduce the
flow amount for holding tanks. The trapping velocity created at the downstream end of the secondary fish
screens would allow trapped fish to be released to the evaluation station or to the river. To reduce the
velocity through the finishing screens, the channel would be expanded to 3 feet wide and 3 feet deep. A
total gross screen area of 55 sf would be provided. The channel at the downstream end of the finishing
screens would be reduced to 12 inches wide. The channel then transitions to a 24-inch diameter fish return
pipe that would return fish to the river near the fish ladder entrance pool.

When sampling fish, the channel would be reconfigured by replacing a short section of channel. A short

shutdown of water to the finishing screens would be required. The fish return pipe would be secured to
the concrete wall and hardened to protect it from debris during floods.
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Evaluation Station

Flow from each screened bypass (canal and AWS) would enter the fish evaluation station in an open
channel into a holding pool. The holding pool would be 30 inches wide, 10 feet long, and have a
minimum operating depth of 3 feet. The holding pool would include a screen at the downstream end with
a weir to maintain pool level. A 1-foot deep recess in the floor upstream of the belt screen would serve to
store a brail tray to remove fish for sampling. The evaluation station would contain a non-potable water
sink, work bench, service water supply, and tagging equipment. Holding pond crowding screens and
picket panels for predator separation would be included. To process fish, the crowding panel would be
moved to the edge of the brail and fixed in position while the brail is raised. The brail can be raised to the
top of the wall for inspection or above the wall to transfer fish to separate holding tanks for evaluation.
Fish would be returned to the screened water trench in the floor to be returned to the river.

Fish Return Pipe

The bypass flows and fish from the evaluation station would be diverted to a 24-inch pipe to carry the fish
back to the river. The flow in the fish return pipe would be between 4 and 8 cfs from both screening
facilities. The bypass flow and fish would drop into the pool to the west of the ladder entrance. The
maximum fall of the bypass flow would be about 8 feet at minimum tailwater of 4.5 feet depth.

AWS Stilling Basin and Diffusion System

The screened AWS flow of about 570 cfs would pass into a 9-foot diameter pipe. A 9-foot gate attached
to a headwall would be installed over the pipe outlet. The channel would be 12 feet wide and 180 feet
long. A 3-foot 4-inch-high weir across the channel would be located 50 feet downstream of the gate. The
weir would serve to control the location of the hydraulic jump between the weir and the AWS gate. The
channel would widen into the AWS pool downstream of the weir. Water would then flow through a baffle
wall consisting of perforated plates with about a 6 percent open area consisting of 2-inch diameter holes.
This would cause about a 1-foot drop across the wall providing an even flow distribution. The flow would
then pass through a 6-foot high by 120-foot long vertical diffusion grating into the south entrance pool.
The baffle wall and diffusion grating would be parallel and oriented to lead fish to the ladder at the
southwest end of the entrance pool.

CANAL FACILITIES

This section follows the water from the forebay to the head gates and canal downstream. It describes the
proposed facilities in this flow path. The existing head gates and canal downstream would not change
other than the expanded conveyance projects described in Section 3.1.2.

Inlet
The existing canal inlet would be maintained other than the modifications described in the “Trash Rack
[Inlet]” section above under “Auxiliary Water System.”

Canal Gates

Three new 9-foot-wide by 8-foot-high sluice gates, identical to the existing canal gates, would be installed
south of the AWS canal gates and in line with them. The gates will be flush bottom at the same elevation
as the existing gates. The new gates will have electric motor actuators. The locations of the canal gates are
designed to provide even flows approaching the canal screens.

Canal Fish Screen Bay [Canal Approach Channel]

The channel between the canal gates and the entrance to the canal fish screens would be rectangular in
section and 35 feet wide at the entrance to the screens. The elevation at the gates would be the same as the
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existing channel. The center line of the channel would be a straight line from the center of the center canal
gate to the center of the pier between the two head gates. Therefore, the flow approaching the fish screens

is designed to be parallel to the center of the Vee screen. The total flow entering the screen facility would

be 774 cfs, 24 cfs for the fish bypass and 750 cfs for delivery to the canal downstream.

Primary Canal Fish Screen

The fish screen structure is designed to provide a flow by the screens of 3 fps. The surface of the water
entering the screen structure would be at an elevation of 160.0 feet providing a depth of about 7.5 feet.
The screens would be mounted on a sill providing a wetted height on the screens of about 6.5 feet, similar
to the primary AWS fish screen. The 1-foot-high sill would allow for sediment accumulation before
interfering with the screens and the brush cleaners. The screens would be in the shape of a “V” with flow
passing through screens on the sides of the Vee. The effective length of the primary screens would be 300
feet long, including support piers. Each screen panel would be 10 feet long and 6.5 feet high. Screen
panels would have stainless steel frames and profile wire screen material having 0.07-inch (1.75-
millimeter) slots to meet juvenile fry screening requirements. The flow through the primary screens
would be 706 cfs, with 68 cfs passing into the secondary screen reach. As with the primary AWS fish
screen, the design includes a cleaning system attached to the screen to allow for the removal of debris
(e.g., algae) as is accumulates. Additionally, accumulated sediment in the screen area will necessitate the
installation of water jets along the floor of the screen to resuspend sediment, which would then be carried
downstream in the AWS.

A floor drainpipe would provide the ability to drain water and possibly sediment under limited conditions
back to the river. The drain would be normally closed at a buried plug valve to prevent fish entrainment.

Secondary Canal Fish Screen

The secondary canal fish screens would be similar to those for the AWS. At the entrance to the secondary
screens the channel is 3 feet wide, decreasing to 1.5 feet wide at the bypass gate. About 110 square feet of
wetted screen area would be provided to pass 44 cfs. Screen panels would incorporate a debris cleaning
system and water jets would be incorporated to resuspend sediment similar to the primary screens.

Fish Return and Finishing Screen

The fish bypass would be the same as in the AWS screen facility. An 18-inch-wide bypass weir would
pass flow 2 feet deep into a flume attached to the top of the weir. The 24-cfs bypass would flow down the
flume and into a transition channel to a 36-inch diameter pipe. The pipe would bend in a long radius
sweep to the evaluation station. Once outside of the channel, the pipe would transition into the finishing
screen. The finishing screen and conveyance would be the same as described for the AWS system.

In the normal configuration, the fish return flow will be combined with the AWS fish return flow and
routed to the river in a single 24-inch diameter fish return pipe. The pipe profile would be controlled to
limit velocities in the pipe and at the discharge contact with the tailwater. The pipeline will be secured to
the concrete wall and hardened to protect it from debris during floods.

Screened water from the finishing screens is regulated by a side gate at the pipe inlet. The screened flow
from the finishing screens is combined with the finishing screen flow from the canal screens and water
from the evaluation building and is all fish free. Flow can be routed through valve settings either to the
canal below the head gates or to the river at the bypass channel to supplement the AWS flow in the
ladder.
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Evaluation Station

Fish return flow would be routed to the evaluation station through the same process as described for the
AWS screen. The evaluation station would accommodate flow from both screens.

Fish Return Discharge

As described above, the bypass flows and fish from the evaluation station would be diverted to a 24-inch
diameter pipe to carry the fish back to the river. The flow from the main canal screens is combined with
the AWS fish return described above.

The renovation would occur mostly within the footprint of the existing facility. Consistent with the
Amended Judgement and Permanent Injunction in the case of Wishtoyo Foundation et al. vs United Water
Conservation District (Case No.: CV 16-3869-DOC (PLAx) Document 248), the construction of the fish
passage would be completed and operational within two years of permit issuance. United anticipates the
full extent of renovations and associated modification of water rights to occur within ten years of permit
issuance. United would operate and maintain the renovated fish passage for the complete duration of the
permit.

The following Conservation Measures ([CM] detailed in Chapter 5) for covered species will be
implemented prior to and during demolition and construction activities:

CM 2.1.1 Best Management Practices

CM 2.1.2 Worker Environmental Awareness Training

CM 2.1.3  Pre-activity Surveys

CM 2.1.4 Covered Species Capture and Relocation

CM 2.1.5 Noise Abatement Protocol

CM 2.1.6 Biological Monitoring

CM 2.1.7 Avoid Nests of Covered Species of Birds During Nesting Bird Season
CM 2.1.8 Avoid Western Pond Turtle During In-Water Work and Work in Riparian Zones
CM 2.2.1 Invasive Species Management

CM 2.2.2 Avoid Riparian and Aquatic Habitat During Rainfall Events

CM 2.3.2 Implement the Invasive Species Control Plan

Covered activities associated with pre-construction and construction activities with potential to result in
take of covered species are described below. Covered operation and maintenance activities are described
in Sections 3.2 and 3.3, respectively. CMs described in Chapter 5 would be implemented to avoid
potential effects to covered species.

Project Footprint

The total footprint for the facility renovation would be approximately 15.09 acres. Of the total,
approximately 2.83 acres of existing habitat would be temporarily affected by excavation and grading
activities to facilitate construction of the fish passage facility and resurfacing the downstream face of the
diversion grade control structure. An additional 0.03 acre of existing habitat would be permanently
affected by the placement of fish passage facility components. All facility renovation effects within
existing habitat will take place within the construction and staging areas displayed on Figure 3-1.
Approximately 5.31 acres of existing operational and previously disturbed area would be part of the
temporary construction footprint and approximately 6.92 acres of existing operational and previously
disturbed area would be part of the permanent construction footprint associated with the facility
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renovation activities. The renovation footprint includes the areas that would be used to stage equipment
and materials, provide access for equipment and personnel, and conduct pre-construction and construction
activities (Figure 3-1). Table 3-1 below provides a detailed breakdown of the construction footprint
associated with the various components of the facility renovation.

Table 3-1 Construction Footprint Acreages
Permanent Impact Temporary Impact
Volume Area Area
Activity Area Dimensions (feet) (cubic yards) (acres) (acres)
Existing Habitat Area
Construction and Staging Area — 190 by 250 NA i 109"
Upstream
gonstructlon and Staging Area - 300 by 290 N/A ) 1602
ownstream
Excavation for and construction
of the crest gate and fish 1%0 by 17 by 8 and 3,1584 0.03 0.14
o 50 by 150 by 3
passage facility
(I?lver sediment removal for 1,000 by 16 by 8 3.600 0.378
iversion face resurfacing

Subtotal 6,758 0.03 2.83
Existing Operational and Previously Disturbed Area within the Construction Footprint
Access roads N/A N/A 2.00 --
Borrow Area 100 by 100 2,610 0.23 --
Excavation for and construction
of the fish passage facility, the 35;)0%yb1y420%yb7y and 32,021 469 0.02
AWS, and diversion canal
Rip rap removal 100 by 70 by 4 1,112 0.16°
Staging Area 1 230 by 180 N/A 0.97
Staging Area 2 600 by 180 N/A 248
Staging Area 3 445 by 180 N/A 1.84
Subtotal 36,643 6.92 5.31
Total Project Footprint 6.95 8.14

1 Total footprint excludes the excavation for the crest gate, which is quantified separately in the table to avoid double-counting

2 Total footprint excludes the excavation for and construction of the crest gates, and the excavation for and construction of the fish passage
facility. These areas are quantified separately in the table to avoid double-counting
3 Construction footprint falls within the Construction and Staging Area boundary and is not included in the total to avoid double-counting
4 \Volume represents total excavation, a portion of which will be used as backfill material
5 Construction footprint falls within the excavation for and construction of the AWS and diversion canal boundary and is not included in the total

to avoid double-counting

Pre-Construction

Land Surveys and Best Management Practices

Land surveys would be conducted in the project footprint prior to demolition and construction associated
with the renovation project to locate and demarcate demolition and construction areas and determine the
exact placement of construction activities. Vehicles will transport surveyors and their equipment to
designated areas via designated access roads. Survey work beyond the access roads throughout the
construction site will be conducted on foot. The survey involves staking and flagging all work limit areas,
staging areas, and access roads to delineate the demolition and construction area boundaries and minimize
the area of impact. Surveys will continue throughout project construction and stakes and flagging will be
replaced as needed to ensure construction activities remain within the area of impact.

Best management practices (BMPs) would be implemented prior to demolition and construction and

would be maintained throughout the duration of the facility renovation. BMPs would include erosion
control (e.g., dust suppression) and sediment control materials (e.g., silt fence) to isolate the demolition
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and construction area, reduce impacts to riparian habitat, minimize the potential for take of covered
species, and prevent contact between construction site pollutants and stormwater for the duration of the
project. Light-duty trucks will be required on the access roads, and hand tools and light equipment will be
used at the project site for BMP installation. Additionally, temporary water diversions will be necessary
to facilitate in-channel demolition and construction activities, which are described further in Section
3.1.3. Plans describing the BMPs in detail, including a Stormwater Pollution Prevention Plan (SWPPP),
will be completed prior to project initiation. The SWPPP will be submitted to the Los Angeles Regional
Water Quality Control Board in accordance with the National Pollutant Discharge Elimination System
General Permit for Storm Water Discharges Associated with Construction and Land Disturbance
Activities (Construction General Permit) 2009-0009-DWQ National Pollutant Discharge Elimination
System No. CAS000002 (as amended). Further details on and discussion of BMPs are included in
Chapter 5.

Temporary Facilities

Temporary facilities to be installed prior to construction start would include temporary utilities, a field
office, and site security fencing. The temporary field office would be located adjacent to an existing
building at the southwest corner of the current operational area. Site security fencing would be installed
around the perimeter of the existing operational area using hand tools and light equipment. Temporary
utilities to support construction and construction workers consisting of sanitary, potable water and power
would be established. Sanitary facilities consisting of porta-potties along with a contract for regular
servicing would be established based on the anticipated crew size and active work areas. All facilities
would be temporary and removed at project completion. Potable water would be furnished for crews via
bottled water or water dispensers within construction office trailers. Non-potable water would be supplied
at the contractor’s need from temporary pumps set in the river, canal or temporary wells. Pumping from
fish bearing waters would include regulatory approved fish screens. Electrical power for lighting and
construction activities would be provided from the existing service. Temporary power stations would be
established around the work area as needed and all temporary connections would be removed at the end
of the project. Site roadways and parking would include gravel surfacing to minimize dust and runoff.
Roadway and work area dust control would be controlled by water spray or approved binding agents.
Temporary utilities would include electrical service to the temporary field office and staging areas.
Permanent electrical service is currently in place in the existing operational area. Temporary facilities
would be installed in the construction footprint over a period of three days.

Construction

The construction phase of the renovation is estimated to consist of 700 calendar days of active work with
a maximum of 25 construction personnel anticipated during the most intensive construction period. The
construction is anticipated to be completed in phases over two years to minimize in-channel work during
the wet season and steelhead migration season to the extent feasible. Prior to the start of work on the fish
passage and diversion facility, and to minimize any undue delay in construction, the access road and site
preparation work, including any necessary vegetation removal, will be conducted with the expectation for
these activities to be completed prior to June 1st. Regardless of when in-channel work would take place,
dewatering and flow rerouting would be implemented as appropriate prior to the start of in-channel work,
to limit project-related impacts to covered fish and aquatic resources to the extent practicable. Therefore,
the only in-water work anticipated for the project would occur during implementation of dewatering and
flow rerouting activities (i.e., initial cofferdam construction and subsequent cofferdam reconfiguration).
Out of channel work is expected to occur year-round.
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Dewatering and Flow Rerouting

Construction activities would take place directly in and immediately adjacent to the river channel. This
would require installation of temporary water diversions to protect these portions of the construction site
from inundation and to minimize environmental impacts within the river channel. Dewatering systems
would be developed and sequenced to maximize the use of existing fish ladder passage routes past the
diversion and, if possible, to minimize the number of steelhead and lamprey migration seasons that occur
during construction. Installation of dewatering systems would begin in spring around May 1 and continue
until the work area is protected against anticipated peak flows.

Temporary water diversion concepts include:

e Isolation of the left bank (south) construction including the crest gate and fish ladder features
e Downstream face resurfacing diversion
e Diversion of river around work

e Groundwater dewatering within upland work zones including canal, fish screens and structures

The cofferdam and dewatering system design to isolate the left bank during renovation activities would
consist of conventional sheet piles installed with a vibratory hammer. Alternate cofferdam systems may
be employed (e.g., non-aggregate removable proprietary systems such as PortaDam or Aquabarrier) at the
discretion and if determined to be feasible. The system can be configured in zones to allow access to the
fish ladder and canal for limited periods while providing flood protection to the exposed work areas. Full
isolation of the left bank work areas is the most efficient approach that would minimize the time required
within the river channel. Water is expected to be present intermittently and will need to be temporarily
diverted around the staging, access, and work areas. Standing surface water or groundwater is anticipated
to be present consistently and will be pumped out to dewater the staging, access, and work areas
throughout the duration of construction activities. Surface flows are expected to vary from less than 1 cfs
to several thousand cfs during the construction period and the temporary diversion is intended to provide
sufficient protection of the staging, access, and work areas under variable surface flow scenarios. Given
the expectation of high river flows during the construction period, protection levels for the cofferdam
segments along the upstream and downstream perimeter of the work area would be established to protect
the project site to 100-year flood levels. The cofferdam would consist of materials which can be placed
via excavator, loader, and/ or crane to the extent possible. The minimum expected height of the protection
cofferdam would be elevation of 175-177.0 feet to include sufficient freeboard and prevent overtopping
of river flows. To further isolate the work area, placement of sheet pile and pumps would be used to
displace water from the work area. The pumps would extract any remaining surface water and
groundwater from the work area to maintain dry staging, access, and work areas for the duration of in-
channel activities. Pumped water would be discharged either downstream or into United’s canal in
accordance with water quality permit requirements and prescribed instream flow discharges (see

Chapter 5).

A primary component of the temporary diversion would consist of pipes to route water from upstream of
the work area to the canal through the fishbay. With water in the fishbay, the existing fish ladder can be
operated to provide upstream fish passage around the work January through May while dewatering both
the upstream and downstream staging and work areas. Temporary conveyance pipes or flumes would be
constructed to directly connect the existing ladder entrance gate to the river downstream of the cofferdam.
In-channel structures (rock or logs) would be placed to help attract fish to the extended ladder entrance. If
the construction duration extends into a subsequent migration season after the existing Denil fish ladder is
removed, then the contractor would be required to construct and operate a temporary fish passage system
outside of the cofferdam. Details of the temporary fish passage system will be included in the
construction documents and will be provided to the Services before implementation. Other than the use of
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the existing fishbay screens, no additional downstream passage facilities are anticipated during
construction. Access and construction of the diversion refacing is anticipated to be staged and conducted
during low flow periods (June-October or potentially December if weather conditions are dry enough).
Gravel access points would be developed from the right (north) abutment above and below the diversion
structure. Riverbed material would be used to grade temporary roadways. The contractor would be
directed to plan and sequence its work starting at the south end and working to the north in limited
sections of 50 feet to 100 feet. Sandbags, concrete blocks, or aggregate filled supersacks would be
deployed to divert water around exposed incomplete work and crews. As each section is cast and
completed the work area would be moved to the north along with the sandbags. Access roads would be
reclaimed as the work progresses to the north abutment.

Access and Staging

Construction traffic would access the site via Hwy 118 on the south side of the Freeman Diversion. Site
preparation activities for the fish passage renovation would include improving existing access roads
between Highway 118 and the Freeman Diversion, developing staging areas, and creating temporary
access points to the riverbed work areas to facilitate an expedient project timeline. Approximately 2 acres
of access road would be graded and compacted prior to construction activity start, including at the
existing Access Roads 1, 2, 3, and 4 (Figure 3-1). Access Roads 1 and 2 are located in the existing
Freeman Diversion operational area. Access Road 3 extends from the southwest corner of the existing
operational area to an earthen ramp and proceeds north along the river channel to an area immediately
downstream of the diversion. Access Road 3 provides access to the river channel below the Freeman
Diversion. Access Road 4 provides access to the area directly above the Freeman Diversion, extending
northeast from the northeast edge of the existing operational area and curving north to a ramp providing
access down to the river channel.

Fill material to eliminate an S-turn on Access Road 1 and for temporary crossing protection at two
crossing locations on Access Road 2 would be installed using dump trucks, front-end loaders, rollers, and
hand-operated equipment for soil compaction. Fill material for temporary crossing protection would be
excavated from a borrow area located immediately east of United’s existing Saticoy facility using an
excavator. The total footprint for the fill material would be approximately 0.16 acre (2,610 cubic yards) in
the footprint of existing access roads.

Upon project completion, approximately 1,600 cubic yards of base rock and gravel would be installed
along access roads to help decrease the frequency and extent of future maintenance activity requirements.

To the extent possible, temporary access areas would be established within the river channel both above
and below the Freeman Diversion to allow heavy equipment to access the dam and bypass channel
structures. This may only be possible when flows are reduced or nonexistent. A Construction and Staging
Access Area would be established above the diversion with a temporary connecting earthen ramp to
Access Road 4. A second Construction and Staging Area would be established below the diversion and
connected to Access Road 3. The temporary access areas would be cleared of vegetation, graded, and
compacted prior to the start of construction. Equipment and materials may be staged within the in-channel
access areas overnight during the construction of the crest gates and fish passage structure, and
appropriate spill prevention and containment measures would be implemented in accordance with the
project’s SWPPP. Heavy equipment would not be stored overnight within the in-channel temporary
access areas but rather at the out of channel staging areas displayed on Figure 3-1. Temporary parking
would be established within the out of channel staging areas or the existing operational area for personnel,
vehicle, and equipment access and material staging. Staging areas and the temporary parking area would
be graded and compacted prior to the start of construction. The parking area would have approximately
20 cubic yards of gravel installed to avoid track-out from vehicles. Equipment utilized to prepare the
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access and staging areas would include graders, front loaders, bulldozers, dump trucks, and water trucks.
Access and staging preparation activities would occur over a period of approximately 2 weeks.

Construction traffic would be cyclical with an estimated standard baseline of 30 roundtrips per day. These
round trips would consist of delivery trucks (flatbed and semi), passenger cars, and pickup trucks. When
excavation takes place, there may be up to 80 additional roundtrips above the standard baseline per day by
a semi-truck and trailer. On days when concrete is poured, there may be an additional 40 roundtrips per
day above the standard baseline consisting of concrete trucks, concrete pumpers, and work trucks.

Demolition of Existing Facilities

Demolition would occur within the footprints of the existing fish ladder structure, the diversion canal
from the inlet to just downstream of the head gates, the AWS, and the associated channels. Demolition
would consist of removing 950 cubic yards of cast-in-place concrete; roughly 550 cubic yards of roller
compacted concrete at the existing diversion and upland canal structure, including the fish screens;
approximately 200 linear feet of 30-inch high-density polyethylene pipe; and approximately 45 linear feet
of 54-inch concrete pipe. Equipment used to conduct demolition activities would include track mounted
rock drill, excavator with buckets and hydraulic breaker attachments (hoe rams), concrete cutters and
possibly wire saws. Demolition is expected to be completed within dewatered areas in phases and would
take approximately 8 weeks (non-consecutive). The concrete generated from demolition would be
recycled on site. The steel within the concrete would be removed and recycled off site.

Excavation and Grading

Once demolition activities are complete, areas within the existing facility footprint would be excavated
and/or graded to prepare the site for installation of the new facility components. Excavation and grading
activities would consist of the following:

e Remove approximately 1,112 cubic yards (approximately 100 feet by 70 feet by 4 feet) of
existing rip rap downstream of the diversion and store for replacement of rip rap once fish
passage renovation is complete

e Excavate approximately 500 cubic yards (approximately 100 feet wide by 17 feet long by 8 feet
deep) upstream of the grade control structure within the river channel for installation of a new
crest gate

e Excavate approximately 14,311 cubic yards (approximately 350 feet by 140 feet by an average 7
feet) in the existing fish passage facility footprint for installation of new fish passage facility
components

e Remove approximately 2,658 cubic yards (approximately 150 feet by 150 feet by an average of 3
feet) of river sediment as excavation and backfill for the fish ladder facility

e Grade approximately 512 square yards (approximately 60 feet by 75 feet) and install 256 cubic
yards crushed rock in the existing fish passage facility footprint to prepare slab-on-grade
foundation for bypass channel modifications and lower ladder and entrance pool constructed on
existing roller compacted concrete (RCC) fill

e Excavate approximately 18,610 cubic yards in the existing operational area footprint for AWS
and diversion canal modifications

e Excavate approximately 3,600 cubic yards (approximately 16 feet wide by 1,100 feet long by 8
feet deep) of river sediment immediately downstream of the grade control structure face to
facilitate resurfacing; following completion of the resurfacing of the grade control structure
downstream face, the excavated river sediment would be replaced.
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Equipment used for excavation and grading would include excavators, graders, crane, front loaders, dump
trucks, and water trucks. Excavation and grading activities are expected to occur over the 8-week
demolition period. The excavated material would be sorted and reused with the excess being stockpiled
on site. Excess material would be placed in staging area(s) and uniformly distributed.

Fish Passage and Diversion Facility Construction

CREST GATES

The crest gates would be installed adjacent to the current bypass channel. They are designed to facilitate
operation of the fish ladder, the canal fish screens, and AWS system by maintaining a constant water level
in the forebay and allowing more precise control of the forebay compared to the current facility. The crest
gates would also concentrate initial spill over the diversion crest, maintaining a narrower downstream
channel compared to the current facility. The narrower downstream channel would improve attraction to
the vertical slot fish ladder compared to the current Denil fish ladder by providing less area where fish
could stray away from the entrance gate and become distracted. Construction of the new crest gate would
consist of the following activities:

e Notching the grade control structure approximately 10 feet deep by 73 feet long adjacent to the
bypass channel, removing 336 cubic yards of existing concrete using saws, wire saw, excavator
with bucket and hydraulic pavement breaker attachments, pneumatic jackhammers, concrete drills
and possibly expansive grout to break concrete blocks;

e Placing a reinforced concrete foundation and sidewalls in the notch using a cement mixer to seal
the exposed RCC and provide a foundation for the crest gates, requiring importation and
installation of 94 cubic yards of new concrete;

e Embedding plates in the concrete side walls using a crane to provide a smooth surface for the
sides of the crest gate to seal against;

e Mounting an 8-foot high by 70-foot long Obermeyer gate on the new reinforced concrete floor
using a crane;

e Extending the sidewall on the north side of the crest gates down the face of the diversion to
isolate the spill from the crest gates from the north fish entrance for flows up to the 100-year flow
using a cement mixer truck, concrete pumper truck, and hand tools;

o Filling the downstream face of the dam below the crest gates to accommodate the new fish
transport tunnel requiring installation of 243 cubic yards of slab-on-grade concrete using a
cement mixer truck, backhoe, hand tools, pneumatic jack hammers, high pressure water jet,
runoff water containments and treatment equipment;

e Reconfiguring the stilling basin downstream of the crest gate to provide a velocity barrier to
upstream migrant covered aquatic species using a cement mixer truck, concrete pumper truck,
and hand tools; and,

¢ Installing a new platform (284 square feet) using a crane over the bypass channel to support the
Compressor Building, which would contain the compressor and other equipment required for the
operation of the Obermeyer gates.

Equipment used to construct the new crest gate and install the associated infrastructure as described above

would access the diversion from the construction and staging area depicted on Figure 3-1. Crest gate
construction would occur over a cumulative period of 8 weeks.
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BYPASS CHANNEL

The existing bypass channel is located between the south end of the dam crest and the fish ladder intake
and consists of, from upstream to downstream, an approach channel, a roller gate, and a chute section.
While the approach channel and roller gate would not be changed as part of the facility renovation, the
chute slab from the roller gate to the end of the present chute would be modified to accommodate the new
fish transport tunnel. The chute slab is also subject to scour and wear from the high sediment levels of the
Santa Clara River, and requires replacement approximately once every 10 years. The current chute slab
would be removed and at a higher elevation and with a vertical curve. The existing slope of the approach
channel would also be extended over the new fish transport tunnel, over which the slope would be slightly
steeper (34 percent slope).

To construct the new chute slab, approximately 270 cubic yards of concrete would be poured as slab-on-
grade between the roller gate and the existing horizontal apron. The equipment used to construct the new
bypass channel chute slab would consist of a cement mixer truck, concrete pumper truck, and hand tools.
Chute slab construction would occur over a period of approximately 10 days.

ENTRANCE POOLS AND TRANSPORT TUNNEL

As described above, two new entrance pools would be constructed to maximize the ability of upstream
migrants to enter the fish ladder without delay. One pool would be constructed directly north of the crest
gate and the other directly south near the bypass channel, where the existing entrance pool is located. The
two entrances would be connected by a transport tunnel located under the crest gate spillway and the
bypass channel. The north entrance pool would be 20 feet wide (north to south) by 20 feet long (east to
west). The pool would consist of vertical reinforced concrete walls on the north, south, and west sides and
the north and west walls would each contain a 6-foot high by 5-foot wide entrance gate. The east side of
the entrance pool would be the existing diversion spillway and the south side of the entrance pool would
be the transport tunnel entrance. To facilitate personnel access, a 6-foot wide truss bridge with
maintenance platforms would be installed over the bypass channel and crest gate.

The transport tunnel would connect the south end of the north entrance pool to the east end of the south
entrance pool. The tunnel would be 13 feet wide, 11 feet high, and 88 feet long. Lighting additional to
ambient light from the north and south ends of the tunnel would be installed inside the completed tunnel.

The south entrance pool would be 120 feet long and have a varying width between 8 feet at the ladder
entrance to 30 feet at its widest point. The south entrance pool would have two entrances on the north
wall and two on the west wall directed downstream. The entrance openings would be 5 feet wide by 6 feet
high. Flush bottom sluice gates would be mounted on the inside of the openings for increased control of
the attraction flow velocities at the entrances. The southeast wall of the entrance pool would contain a
120-foot long diffuser rack to slow water velocities entering the pool from the AWS.

Construction of the entrance pools would require approximately 270 cubic yards of slab-on-grade
concrete for the foundation of the pools, and roughly 1,424 cubic yards of concrete for the pool walls. The
transport channel would consist of 45 cubic yards of concrete. The equipment used to construct the new
entrance pools and transport tunnel would consist of concrete trucks, concrete pumper truck, and hand
tools. Entrance pool and transport tunnel construction would occur over a period of approximately 8
weeks.

VERTICAL SLOT FISH LADDER

The new vertical slot fish ladder is expected to provide upstream passage of all aquatic species from the
entrance pools to the Santa Clara River upstream of the Freeman diversion. The ladder would consist of
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23 “steps” and 22 pools with an overall drop of 23 feet across the entire ladder under normal low flow
conditions. Each ladder “step” would have a 1-foot drop, except the upper two. Each pool would have
inside dimensions of 8 feet by 10 feet, with slots on the upstream and downstream corners. The pools
would terminate in an upstream three-foot wide transport channel, which would lead to an exit gate and
upstream trash rack. The exit gate would be a 3-feet wide by 6-feet tall flush-bottom sluice gate.

Construction of the vertical slot fish ladder, transport channel, and exit gate would require installation of
approximately 165 cubic yards of slab-on-grade concrete. The walls for these components would be
constructed from 1,142 cubic yards of concrete. Equipment used to construct the new vertical slot fish
ladder, transport channel, and exit gate would consist of concrete trucks, concrete pumper truck, and hand
tools. Construction would occur over a period of approximately 6 months.

Lamprey-specific passage would be constructed within the fishway structure and would follow a path
over the diversion on the south side of the fish ladder construction. The lamprey passage would not affect
the footprint of the fish passage. A description of the lamprey passage is included in the discussion of the
conservation strategy (Chapter 5).

AUXILTIARY WATER SYSTEM AND DIVERSION CANAL

A new AWS and diversion canal would be constructed as part of the facility renovation activities within
the footprint of the existing operational area. Construction of the new AWS and diversion canal would
consist of the following activities:

e  Widening the canal inlet
e Installing a new trash rack and trash rack opening
¢ Installing new canal gates (9-foot wide by 8-foot high) upstream of the screening canals

e Constructing a new approach channel (27 feet wide), screening canals (approximately 27 feet by
200 feet), AWS pipe (9 feet diameter), and AWS stilling basin (12 feet by 180 feet)

e Constructing a 24-inch diameter fish bypass pipe and fish return pipe system to pass downstream
migrating fish from the screening canals to the downstream end of the diversion

e Constructing a fish trapping and evaluation station, with holding pools and upstream finishing
screens, for monitoring

e Installing control gates to control flow through the screening canals, AWS, and diversion canal

e Installing primary and secondary fish screens and automated screen cleaning equipment leading
into the fish bypass pipes to direct fish species downstream of the diversion

e Installing high-pressure pumps, floor jets, drains, and a flushing gate to control sediment around
the primary and secondary fish screens

Cast-in-place concrete would be installed over much of the existing operational area once excavation
activities have been completed. Approximately 2,402 cubic yards of concrete would be poured to
construct the gate headwall, gate slab, walls, sill, pillars, gate walls, and floors of the screening canals,
from the trash rack to the AWS and diversion canal headgates. Equipment used may include concrete
trucks, concrete pumper truck, and hand tools.

3-23



United Water Conservation District June 30, 2020
Freeman Diversion MSHCP Chapter 3 Covered Activities

Resurfacing the Downstream Face of the Freeman Diversion Grade Control
Structure

The length of the downstream face of the diversion grade control structure would be resurfaced to
improve downstream passage for covered fish species. Resurfacing of the grade control structure would
consist of the following activities:

e (learance of a 30-foot-wide access/work area both downstream and upstream of the existing
diversion grade control structure. The resurfacing work would consist of the 1,100 linear feet
north of the new crest gates. The portion of the grade control structure face within the crest gate
work area would be resurfaced as part of that covered activity

e Excavation to the toe of the structure and creation of a 6-foot-wide flat work area in the bottom of
the excavation to accommodate hand crews

e Installation of anchors and reinforcing steel into the face of the existing surface

e Application of concrete followed by mechanical or hand smoothing. Because of the uneven
surface of the existing face, the depth of concrete would vary but would be a minimum of 6
inches.

The 30-foot-wide access/ work area would accommodate the excavation to the toe of the existing
structure, placement of spoils immediately adjacent to the excavation, and vehicle access. It is anticipated
that as the excavation is completed, the spoil area would be compacted and stabilized to the extent
possible to allow for vehicle access, as needed. Vehicles and contractor crews would access the work area
from either below (downstream) or above (upstream) the existing structure, dependent upon site
conditions. Following completion of the resurfacing work, the excavated river sediment would be
replaced. Equipment used to complete the resurfacing may include an excavator, concrete trucks, all-
terrain forklift, portable air compressors, portable generators, pickup trucks and hand tools.

3.1.2 CONVEYANCE FACILITY IMPROVEMENTS

The Freeman Diversion headworks would be reconfigured during the renovation to accommodate an
increase in diversion rate capacity from 375 cfs to 750. New construction would be necessary to
accomplish increased diversions that are being considered (Figure 3-3). Currently United passes diverted
water through approximately 2,500 feet of canal and pipeline with limited infrastructure or “pinch points”
that provide a restrictive capacity of 375 cfs. Any such “pinch points” would require modification to
allow for planned increases to 750 cfs instantaneous diversions. The conveyance facility improvements
required to accommodate the higher flow are described below starting at the upstream end and moving
downstream in the gravity fed conveyance system.

Headworks Pipes

The existing headworks pipes do not have the capacity to convey the increased design discharge of 750
cfs without causing extensive backwater conditions extending all the way upstream to the Freeman
diversion inlet. The headworks pipes consist of a single 2,400-foot long 81-inch diameter pipe, and a
parallel pipe combination with diameters of 60 and 48 inches at the upstream end, combining into a single
60-inch pipe approximately halfway to the outlet (three pipes at the inlet, two pipes at the outlet). Options
for increasing the capacity of the headworks pipes include (1) installing an additional 96-inch diameter
pipe, (2) replacing the existing pipes with a double 8-foot by 8-foot box culvert, or (3) replacing the
existing pipes with an open channel 10-feet in depth, with a 10-foot wide bottom and 1.5:1 side slopes.
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Desilting Basin

The existing desilting basin has been designed to handle peak flows of 375 cfs. Sediment deposits
accumulate at the upstream end of the desilting basin, sometimes affecting hydraulic conditions at the
desilting basin inlet and causing a backwater condition that extends up the headworks pipes. There
currently are no means for isolating a portion of the desilting basin to allow local maintenance to occur, or
for redirecting the inflow point to allow alternative distribution of the sediment deposits near the inlet.
Modification or addition of inflow gates would enable the rotation of inflow points to the desilting basin,
allowing for selection of the location of the initial deposition zone, and enabling partial desilting
operations to occur concurrently with shut-down, drying, and maintenance of some portions of the basin.

The existing desilting basin inlet consists of a double box culvert beneath the access road, with two 6-foot
by 8-foot gates on the upstream side. An additional box culvert cell and gate would be needed at the inlet
and outlet of the existing desilting basin to increase capacities to 750 cfs. An additional gate would also
be needed at the bypass channel outlet.

The addition of a similar (upgraded) structure immediately downstream of the existing inlet, or
modification of the (upgraded) structure downstream of the road crossing, would enable flow to enter the
basin at more than one location. The addition of gates and partitions within the existing desilting basin
could be used to isolate individual bays for maintenance.

Downstream Conveyance Paths

Downstream of the existing desilting basin the existing conveyance path is maintained (and improved,
where necessary), and an additional optional path is provided immediately downstream of the existing
desilting basin, following a higher elevation, more direct path to the Ferro Basin. Additionally, the Rose
Basin would be connected to Noble Basin 1 via a set of invert level pipes. All conveyance path
improvements have been sized considering two design capacities (375 cfs and 750 cfs), and two
resistance scenarios (earthen channel and concrete lined channel).

Bifurcation Structure

Located just downstream of the three-barrel culvert, this gated structure would include a culvert
downstream of the gates to allow the new channel described immediately below to cross under the
existing access road. The existing gates at the three-barrel culvert will also be used to control the
bifurcated flow quantity.

New Channel along Saticoy, Noble, and Ferro Basins

A new channel, approximately 2 miles long, would be constructed along the north side of the Saticoy,
Noble, and Ferro Basins, providing an additional, or higher capacity, connection between these facilities.
Where the channel would parallel the Santa Clara River along the northern edge of the Ferro Basin, it
would be located on the opposite side of the levee from the river but would be far enough from the river
that no bank protection would be required. The channel would then cross the United access road via a
new culvert. Downstream of this culvert the new channel would be constructed along the north side of the
existing Saticoy basins.

New Los Angeles Avenue Crossing

A new crossing at Los Angeles Avenue would be constructed to connect the new channel from the
Saticoy Basin side to the Noble Basin side. The crossing would consist of a concrete culvert under Los
Angeles Avenue.
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Vineyard Crossing
A crossing under Vineyard Avenue is proposed, connecting the new channel paralleling the perimeter of
the Noble and Ferro basins.

Ferro Basin Improvements

Improvements to the Ferro Basin would include a new brim channel paralleling the eastern and northern
perimeter, and new partitions with nominal flow though capacity. The new brim channel would require
some fill of the existing side slopes. Outlet gates with pipes from the new channel (described above)
bottom to the basin invert in each partition of the basin would be required.

3.2 OPERATIONS

Throughout the MSHCP, there are two different types of “operations” that are interrelated but discussed
separately for the purposes of analyzing and identifying take of covered species. Facility operations
include the action of opening and closing facility gates as well as directing and prioritizing water
conveyance through various pathways of the facility. Water diversion and instream flow operations refer
to the action of withdrawing water from the river (i.e., taking water into the diversion canal and
downstream conveyance infrastructure) and/or keeping water in the river and bypassing the water
downstream (i.e., not diverting the water). Instream flows are discussed in detail in Chapter 5 as part of
the conservation program. Water diversion is a covered activity that is described in this chapter and
discussed further in Chapter 5, because water diversions occur in opposition of instream flows (i.e., if
water is bypassed for instream flows, it is not diverted and vice versa).

3.2.1 FACILITY OPERATIONS

The direction of water from the river into the diversion canal by opening the canal gates and passing
water through the fish screens is a covered activity for which United seeks ITP coverage. The direction
and priority of water through the components of the Freeman Diversion facility for the purpose of fish
passage is described in CM 1.1.1 in Chapter 5 as part of the conservation program. The direction of water
into the downstream fish trap in the evaluation station is discussed and ITP coverage is requested as part
of the Monitoring Program (Section 3.5).

3.2.2 WATER DIVERSION OPERATIONS

United is permitted and licensed to divert a certain amount of water from the Santa Clara River at the
Freeman Diversion (Table 3-2). Water diversions consist of capturing surface water flow from the Santa
Clara River and diverting it into a channel conveyance system to be transported into delivery pipelines or
recharge basins for storage and future extraction via groundwater pumping. Recharge and extraction
compose United’s conjunctive use projects, which were the subject of a screening assessment conducted
by United (Appendix D). Following this assessment, it was determined that none of the conjunctive use
projects require incidental take coverage under the ESA. However, United has determined that water
diversion activities require incidental take coverage under the ESA; therefore, water diversion is
discussed further below.

United’s existing water rights and permits allow for diversion at the Freeman Diversion of up to 375
cubic feet per second (cfs) for groundwater recharge with up to 38 cfs for surface water deliveries at any
given time and an annual maximum diversion limit of 144,000 acre-feet (AF). To maximize the potential
for groundwater recharge, United has historically diverted as much water as possible, within the water
right and permit limits, which include prescribed flows for steelhead. In more recent history, and under
the MSHCP, a regime of restrictions on diversions and modified or increased bypass flows has been and
may be implemented to provide more benefits to steelhead (which would also benefit Pacific lamprey).
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As described in Appendix B, United has identified a 40 cfs critical diversion that would be needed after
upstream migration releases have ceased and the Smolt Migration Protocol (see Chapter 5) is being
implemented. The critical diversions are needed to maintain the surface water deliveries that combat
water quality issues such as nitrate concentrations that threaten human health and safety in the
disadvantaged communities of El Rio and they are also critically important for surface water deliveries
that combat seawater intrusion in the Oxnard Plain. Compared to United’s current water rights (license
and permit), fisheries-related limits on diversions at medium to low flows have resulted in significant
yield loss for United and is preventing United from meeting its mission and purpose to protect the
aquifers of the Oxnard Plain and combat water quality issues within its district boundary. Therefore,
United will pursue an additional water right to increase both the maximum rate of diversion and the total
annual volume of water that can be diverted. This would allow United to capture more water at the peak
of storm flows when it would be less impactful to covered fish compared to the water rights operations
that allow for much higher diversions at low flow. It would also allow United to divert and recharge more
total water in wet years/regimes, again when it would be less impactful to covered fish, because there is
much more fish passage opportunity during wet regimes. The extra water that is “banked” during wet
regimes, would help offset the decrease in water that would have otherwise been available to divert at
medium to low flows and during drought but for instream flow commitments to covered fish.

United would achieve this additional yield by diverting water up to a higher level of total suspended
solids (TSS). United has estimated the current sustainable levels of TSS in diverted water to be around
2,580 mg/L. Through the expansion of the headworks capacity and the conveyance facility improvements
discussed in section 3.1.2, United would aim to divert water up to approximately 4,000 mg/L on
ascending limbs of the hydrograph and 7,000-10,000 mg/L on descending limbs of the hydrograph.
Diversions during storm peaks would minimize effects to steelhead because there is more water in the
river overall and/or would avoid effects to steelhead because at TSS above 2,000 mg/L adult steelhead are
“very unlikely” to actively swim in an upstream direction (see Appendix E) in the Santa Clara River.

United seeks coverage for all proposed diversion activities consistent with the criteria for instream flows
explained in Chapter 5. The diversion operations would occur for the duration of the permit term with
“initial operations” occurring under United’s current license and permit and “future operations” occurring
under United’s anticipated future water right changes (Table 3-2) anticipated by Year 10 of the ITPs.
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Table 3-2 Freeman Diversion Permitted and Licensed Operations

Existing Operations Regulation

Operations Component License 10173 Permit 18908 Total
Maximum diversion rate 375 cfs for groundwater 375 cfs with no more than 38 375 cfs
storage and surface water cfs to surface water

deliveries combined with no
individual limit over the
combined limit

Total annual groundwater recharge volume 89,000 AF 30,000 AF 119,000 AF

(cumulative between the
permit and license)

Total annual surface water diversion volume | 15,630 AF 10,000 AF 25,630 AF

(cumulative between the
permit and license)

Required instream flows No Yes; 40 cfs from February 15 -
through May 15 of each year,
each time the flow upstream
subsides to 415 cfs; bypassed
through the fish ladder for 48
hours; bypassed water shall
not exceed 500 ac-ft on a 10-
year average

3.2.3 FREEMAN DIVERSION OPERATIONS ASSOCIATED WITH UPSTREAM
RELEASES

Releases from Santa Felicia Dam (SFD) or Castaic Lake captured at the Freeman Diversion require
activities similar to those employed under normal diversion operations. Each release varies in frequency,
timing, and duration. Releases from SFD usually occur once a year and are driven by water levels in Lake
Piru, water use demands on the Oxnard Plain, seawater intrusion, and water quality issues that affect
human health and safety (e.g., high nitrate levels in the drinking water of El Rio). Releases from Castaic
Lake are less common and predictable, but they can occur when United acquires extra imported water
from the state water project. Typical releases from SFD occur between September and November;
however, on occasion, upstream releases can occur in the summer and winter usually driven by water
levels in Lake Piru and water quality issues that affect human health and safety.

Typical releases from SFD begin between September and October, depending on the rainfall year, with
higher rainfall years resulting in earlier release start dates. Following United’s FERC license, releases
ramp up over several days to weeks, normally to 400 cfs. Flows percolate into the Fillmore-Piru
groundwater basins first, resulting in approximately 75% of the water flow at 400 cfs reaching the
Freeman Diversion. During SFD releases, sediment is mobilized and carried down to the Freeman
Diversion, where the sediment settles out when the flow slows down. The settled sediment requires
management in the form of sluicing through the bypass channel before the sediment overwhelms the
headworks and comes into the diversion canal. Historically, sediment sluicing during SFD releases was
preemptive and conducted weekly on a set schedule.

Under the proposed project, as SFD release flows are captured at the Freeman Diversion, similar sediment
management activities would be necessary to maintain diversion and fish passage operations and
infrastructure. Operational adjustments to the sediment sluicing activities would include the close
monitoring of sediment accumulation, with sluicing events taking place only based on need and not on a
set time schedule. Current estimates for sediment management predict that a sluicing event would be
necessary every other week for a total of 2 hours; however, the Santa Clara River is a highly variable
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system and the sediment mobilized during a particular release may require more or less frequent sluicing
events. In a rainfall year producing precipitation totals well above average, when groundwater mounding
is occurring downstream of the Freeman Diversion, the sediment management needs are anticipated to
require more frequent sluicing events that are shorter in duration. The goal of the shorter duration
sediment sluicing, in addition to maintaining operational capacity, would be for the bypassed sediment
and water to never connect with the estuary and CMs described in Chapter 5 would be implemented to
avoid and minimize potential effects to covered species. However, unanticipated connection to the estuary
is discussed in Chapter 8 under changed circumstances. United is exploring alternate sediment
management methods (e.g., selective dredging), and if determined to be effective and protective of
covered species, would potentially implement in conjunction with, or as an alternate to, sluicing events.

Under the proposed project, typical releases from SFD are anticipated to take place annually, beginning
between September and October. Releases are anticipated to take place 3 out of 15 years in the summer
period, primarily in response to human health needs (e.g., elevated nitrate levels in El Rio). In addition,
releases are anticipated to take place 3 out of 15 years in the winter period, primarily to maximize the
efficiency of the release due to saturated conditions in groundwater basins upstream of the Freeman
Diversion (i.e., minimize loss due to percolation). SFD releases also occur following spill events at Lake
Piru to maintain capacity for future inflows. Historically, spill events have occurred at Lake Piru once
every 7 years on average.

3.2.4 USE OF PERMIT AREA ROADS AND ACCESS POINTS

During daily operations, United employees and contractors would use existing access roads for driving
vehicles and heavy equipment to the river and diversion facility for operation, maintenance, and repair
activities. Access roads include existing established roads adjacent to the recharge basins and desilting
basin; roads between the Saticoy yard and the Freeman Diversion; and roads adjacent to levees, the
Freeman Diversion, and the Santa Clara River.

3.2.5 CAPTURE AND RELOCATION OF DOWNSTREAM MOVING STEELHEAD
AS A RESULT OF DIVERSION OPERATIONS

Data collected to date show that when flows decline to less than 80 cfs downstream of the critical reach,
functional migratory connectivity from the Freeman Diversion to the estuary is lost for downstream
migrating steelhead. Therefore, if the connection to the estuary is anticipated to be less than 80 cfs
downstream of the critical riffle within five days, then the instream flows through the system would be
routed through screened pathways to hold smolts, kelts, and macropthalmia at the diversion and/or to trap
smolts, kelts, and macropthalmia for monitoring and relocation to better conditions. The capture and
relocation of downstream moving steelhead and macropthalmia is anticipated to be necessary during
normal seasonal diversion operations as well as during some conservation releases. Capture and
relocation of downstream moving steelhead and macropthalmia when passage through the critical reach
would have been possible but for United’s diversions (i.e., the critical diversions) are covered activities
under the MSHCP. Capture and relocation of downstream moving steelhead and macrothalmia when
passage through the critical reach would not have been possible even if the total river flows were
bypassed downstream (see Booth 2020) is considered a conservation measure and an offset of impacts
discussed in Chapters 5 and 7.
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3.3 MAINTENANCE

The proposed maintenance activities consist of routine maintenance and non-routine repair work
conducted on the Freeman Diversion facility and in the riverbed and along the banks of the Santa Clara
River upstream and downstream of the diversion facility. The maintenance and repair needs of the
existing diversion facility are not anticipated to differ significantly after the proposed fish passage facility
renovation. Routine maintenance and repair are necessary for the continued operation of the Freeman
Diversion. Covered maintenance activities would occur for the duration of the permit term and fall into
two categories: (1) routine maintenance, which would have a regular and predictable schedule (e.g.,
quarterly or annually), and (2) repair work, which would be infrequent, occur as-needed, and is dependent
on year-to-year conditions at the facility. Routine maintenance activities and their expected frequency
include the following:

Dewatering and flow rerouting (annually)

Routine facility maintenance (annually)

Vegetation control at engineered structures, access roads, and right of way (quarterly to annually)
Use of permit area roads and access points (daily/weekly)

ANl A

Access road grading, compaction, and fill (annually)
Infrequent repair activities include the following:

1. Facility repair and upgrade (buildings, canals, rip rap, bank stabilization structures, culverts, and
drainages)

2. In-channel sediment and debris control

3.3.1 DEWATERING AND FLOW REROUTING

If flowing or standing water is present within a maintenance work site, dewatering and flow rerouting
would be necessary to facilitate routine headworks facility maintenance and both routine and non-routine
in-channel maintenance work (sediment and debris management, facility repair and upgrade, and in-
channel sediment control). Routine diversion facility maintenance and in-channel maintenance work is
primarily planned for the dry part of the year, therefore July 15 through November 14 is considered the
“primary maintenance window” when little to no water is flowing in the Santa Clara River in most years.
Activities needing to be conducted outside the primary maintenance window would be coordinated with
and approved by the Services (Chapter 5, CM 2.1.1). Standing water is typically present within portions
of the facility and immediately upstream and downstream of the facility, even during the summer months.
While the location and extent of surface water present on-site at the time of work would dictate the need,
scale (i.e., small footprint vs. maximum footprint), and precise location of dewatering and flow rerouting
activities, the methods described below would generally be the same, regardless of scale or precise
location. The extent of disturbance due to earthwork associated with dewatering activities is not expected
to exceed the areas identified in Table 3-3 for any specific maintenance activity.

The frequency of dewatering and flow rerouting activities is conservatively estimated to be the same as
the proposed frequency of routine diversion facility maintenance and/or in-channel maintenance
activities, discussed in each activity’s respective section and summarized in Table 3-4. This is
conservative because depending on year-to-year conditions at the diversion, water may not be present
during maintenance or repair work and dewatering or flow rerouting may not be required. Maintenance or
repair work requiring dewatering and flow rerouting activities would be scheduled to overlap (i.e.,
bundled) to the maximum extent possible to minimize potential effects to sensitive resources.
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The following CMs (detailed in Chapter 5) for covered aquatic species would be implemented prior to
and during dewatering and flow rerouting activities:

CM 2.1.1 Best Management Practices

CM 2.1.2 Worker Environmental Awareness Training

CM 2.1.3  Pre-activity Surveys

CM 2.1.4 Covered Species Capture and Relocation

CM 2.1.6 Biological Monitoring

CM 2.2.1 Invasive Species Management

CM 2.2.2 Avoid Riparian and Aquatic Habitat During Rainfall Events
CM 2.3.2 Implement the Invasive Species Control Plan

Trained and qualified staff would be on site to ensure proper implementation of the above CMs,
consistent with Chapter 5 (specifically, CM 2.1.4 and CM 2.1.6), within all dewatered areas.

Table 3-3 Potential Earthwork Associated with Maintenance Activities

Activity | Expected Footprint (acres) | Impact Type
Downstream Dewatering

Downstream drainage channel | 0.04 | Temporary
Upstream or Downstream Flow Rerouting

Borrow site 0.34 Temporary
Temporary coffer dam 0.03 Temporary

Rip Rap or Bank Stabilization

Borrow site (also utilized for flow rerouting; not additive) 0.34 Temporary

Work area 0.34 Temporary
Additional access 0.02 Temporary
In-channel Sediment Control

Upstream 14 Temporary
Downstream 0.08 Temporary

Table 3-4 Dewatering and Flow Rerouting Frequency

Maintenance or Repair Activity Dewatering or Flow Rerouting Frequency

Routine Facility Maintenance Upstream & downstream dewatering Once annually
Vegetation Control None Never

Use of Permit Area Roads and Access Points | None Never

Facility Repair and Upgrade Upstream and/or downstream dewatering; flow rerouting | Three times per 10 years
In-Channel Sediment Control (upstream) Upstream dewatering; flow rerouting Five times per 10 years
In-Channel Sediment Control (downstream) Downstream dewatering; flow rerouting Three times per 10 years

Downstream Dewatering

In recent years, a pool downstream of the diversion facility has developed and persisted year-round. The
general characteristics of this pool are not expected to significantly change following renovation of the
facility. This pool ranges in size from approximately 0.4 to 0.7 acre (and was non-existent as recently as
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2009). The size and location of this pool are largely dependent upon sediment deposition and scour due to
winter storms and facility operations. If work is required in areas inundated by this pool, partial isolation
and/or dewatering may be required. The size of the area isolated and/or dewatered would be dependent
upon the size and location of the pool and the maintenance needs at the time.

If standing water is present within the work area, dewatering would be conducted by pumping water out
of the work site or excavating a small drainage channel and allowing water to flow downstream and out of
the work site. Excavation area for the drainage channel is not expected to exceed 400 feet by 4 feet by 3
feet deep (0.04 acre; Table 3-3). Equipment used to excavate the drainage channel may include an
excavator, bulldozer, dump truck, front-end loader, and skid steer. A temporary coffer dam (e.g., earthen
berm or inflatable bladder dam) may also be constructed or installed to isolate the work site from portions
of the pool to allow for partial dewatering. If pumping is required, then pump intakes would be screened
according to current NOAA Fisheries and CDFW guidelines. The methods used to construct or install a
temporary coffer dam for downstream dewatering would be similar to those described for flow rerouting,
below.

Upstream Dewatering

United typically operates the Freeman Diversion by maintaining an impound within the facility and in the
river channel immediately upstream. The specific facility components inundated by this impound would
change with the proposed facility renovation; however, the general characteristics of the impound and its
influences on operations and maintenance are not expected to differ significantly from the existing
facility, with the exception of the addition of the crest gates. The installation and operation of the crest
gates would promote scour immediately upstream of the gates and lower the riverbed elevation. This
would result in a deeper (up to 8 feet) impound than the existing condition.

The impound would inundate the AWS fish screen bay, canal fish screen bay, head bay, bypass channel
approach, and extend into the river channel adjacent to and upstream of the facility. The pool within the
river channel (outside the facility footprint; forebay) can range in size from approximately 4 acres to non-
existent. The size and location of the forebay is dependent upon preceding environmental conditions
(rainfall and sediment transport) and operations. The size (in terms of surface extent) and location of the
forebay is not expected to significantly change as a result of scour related to the crest gates.

The impound may be dewatered using a three-stage draw-down process. Not all draw-down stages are
required for all maintenance activities, however the stages would be conducted in a series (i.c., stage one
would be complete before beginning stage two; stage two would be complete before beginning stage
three).

This first stage draw-down would dewater the AWS fish screen bay, canal fish screen bay, head bay, and
most low-gradient lateral habitat of the forebay. The amount and extent of dewatered lateral habitat in the
forebay would be dependent upon the characteristics of the forebay at the time. The first stage would
target a draw-down rate of less than two inches per hour, through operation of United’s headworks
facilities. This stage would be conducted over the course of 1.5 to 2 days (dependent upon the water level
in the head bay at the time). If flows are routed through the evaluation station with the trap engaged, then
native fish and pond turtles would be rescued and relocated according to CM 2.1.4 or studied, measured,
or tagged according to the monitoring program (Chapter 6) as appropriate. Non-native aquatic species
would be removed.

Following the first stage draw-down, the head bay and fish screen bays are not expected to drain

completely, but the impound would be reduced to an area confined within the footprint of the bypass
channel approach (i.e., confined by vertical concrete walls) and immediately upstream of the crest gates.
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The second stage draw-down would dewater the bypass channel. Water would be released under the roller
gate and into the downstream pool. Prior to opening the roller gate, a block net would be installed
downstream to prevent covered species from moving downstream and then subsequently stranded. This
stage would be conducted over the course of approximately 1 hour. During this draw-down, the remaining
impound would become divided into two sections separated by the wing wall (if this division was not
already achieved at the end of stage one), one section confined within the bypass channel approach (to be
dewatered during this phase) and one section immediately upstream of the crest gates (would remain
wetted until the crest gates are lowered; stage three). If fish can be safely and effectively collected from
the remaining wetted areas, they would be utilizing the most appropriate methods (e.g., seining,
electrofishing) and any covered species detected would be rescued and relocated under CM 2.1.4. This
draw-down would be conducted slowly over the course of approximately one hour, until the pool within
the bypass approach channel is limited to an area immediately upstream of the roller gate. Once the pool
is concentrated, the rate of release under the roller gate would be increased to promote transport of any
aquatic species into the pool downstream.

The third stage would dewater the remaining impound upstream of the crest gates. The crest gates would
be lowered slowly to gradually reduce the size of the pool upstream, over the course of 1 to 2 hours.
Water would drain downstream over the top of the crest gates slowly, so aquatic species are not expected
to be transported downstream during the gradual draw-down. Once water levels were low enough, fish
would be collected from the pool (if possible to achieve in a safe and effective manner, using the most
appropriate technique)any detected covered species would be rescued and relocated according to

CM 2.1.4. The crest gates would ultimately be lowered completely, and the remaining pool drained. If the
remaining pool does not drain completely, fish would be collected as outlined above and the residual
water may be pumped downstream. CMs described in Chapter 5 would be implemented during all stages
of dewatering to avoid potential effects to covered species. Specifically, CM 2.1.4 would be implemented
in every dewatered area to rescue and relocate any aquatic species that may become stranded during
dewatering.

Flow Rerouting

If, following dewatering, flowing water is present within the work area, flow rerouting may be conducted
by establishing a temporary coffer dam. A temporary coffer dam may be established by installing material
(e.g., inflatable bladder, sandbags, plywood, fence posts) or by using native streambed material (earthen
berm) to establish a temporary obstruction to water flowing into the work site. The temporary coffer dam
would either impound water upstream of the worksite or divert flow around the worksite. Impounded
water would be pumped downstream or transported via gravity through a screened pipe, around the
worksite. Screened pump intakes and screened pipes would meet current guidelines for screening by
NMEFS and CDFW. The temporary coffer dam would be located as close as possible to the work site and
facility footprint to allow equipment access and minimize the amount of physical manipulation of the
riverbed.

An earthen berm would be constructed using native material immediately adjacent to the project site or by
excavating material from a nearby “borrow site.” Borrow sites would not be located in areas of standing
or flowing water or in areas that could become inundated by flowing water during maintenance activities.
The earthen berm may potentially require the use of materials such as concrete blocks, k-rails, sandbags,
plywood, block netting, and corrugated plastic pipe. The dimensions of a temporary coffer dam are not
expected to exceed a footprint of approximately 250 feet by 6 feet (0.03 acre). The dimensions of the
borrow site are not expected to exceed 100 feet by 150 feet by 4 feet deep (0.34 acre; Table 3-3). Material
excavated from the borrow site may also be used to stabilize and compact the work site or access route for
equipment. Equipment used to build the earthen berm and/or borrow site may include an excavator,
bulldozer, front-end loader, and skid steer, which would access the work area via existing access routes
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and/or utilizes United’s 15-foot maintenance right of way (Figure 3-1). Flow rerouting is expected to be
complete in 1 to 2 days, prior to commencing maintenance or repair work. After maintenance or repair
work is completed, the work area would be recontoured to a condition that promotes appropriate
interactions between surface flows and the facility, and the temporary coffer dam (if required) would be
removed, restoring unimpeded flow.

3.3.2 ROUTINE FACILITY MAINTENANCE

Headworks Maintenance

Annual maintenance would continue to be required on specific facility structures and components
associated with diversion and fish passage operations at the Freeman headworks (Figure 3-2). This
routine maintenance is essential to ensure proper functioning of the facility and to remain in compliance
with the bypass flows described in Section 3.2 and the conservation program in Chapter 5.

Routine headworks maintenance consists of gate maintenance, sediment removal, fish screen
maintenance, and trash rack maintenance. Routine gate maintenance consists of exercising and lubricating
the gates, calibrating actuators (setting full-open limits on upward and full-closed limits on downward
movement), obtaining actuator motor output readings, checking the gate stems, and checking for wear on
gate stem nuts. Gate actuators would be assessed and replaced as necessary. If these regular maintenance
and calibration activities are not performed, improper calibration may result in damaged gate guides, gate
stems, or gate nuts, and the gates may be rendered inoperable. Sediment removal within the headworks
facilities may be necessary if sediment has accumulated (expected periodically in the head bay, fish
screen bays and at the fish ladder entrance gates) to a point that it interferes with regular operations. Fish
screen preventative and corrective maintenance consists of inspecting individual screen panels and
brushes, replacing or repairing damaged panels or brushes, and cleaning accumulated debris from panels
or brushes. Trash rack preventative and corrective maintenance consists of operation verification of the
hydraulic system, structural maintenance (including cutting with a torch and welding), replacement of
corroded components, and chain and car maintenance. Example equipment used during routine
maintenance may include crane, backhoe, front loader, excavator, skid steer, dump truck, generator, jack
hammer, air compressor, angle grinder, acetylene torch, impact drill, or welder.

Routine headworks maintenance activities would be conducted annually. The routine maintenance
activities would occur only within the existing facility footprint where permanent infrastructure is already
present and only after dewatering and flow rerouting had taken place as necessary to allow access to the
necessary facility components. These routine maintenance activities, including a complete dewatering of
the facility and forebay, have been conducted on an annual basis since 2016 and regularly (in most years)
since the construction of the facility. All three phases of upstream dewatering and downstream dewatering
are expected to be necessary on an annual basis to facilitate routine maintenance. Flow rerouting is not
expected to be necessary to facilitate annual routine maintenance (though may be required for non-routine
maintenance or repair activities). To decrease the extent and likelihood of need for dewatering or flow
rerouting, headworks maintenance would be conducted during the summer months (July 15 through
November 14) and would be scheduled to overlap with other in-channel maintenance activities to the
greatest extent practicable.

Desilting Basin Maintenance

The desilting basin is operated as part of the groundwater recharge system. Diverted water is sometimes
treated with a liquid polymer before it enters the desilting basin; this polymer helps aggregate suspended
sediments to promote settling. The flow of water slows as it enters and travels through the desilting basin
so that silt and other suspended solids have time to settle in the desilting basin and separate from the
water column, prior to water continuing downstream through the diversion canal to recharge basins.
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These suspended solids accumulate in the desilting basin rather than the recharge basins, where deposited
fine sediments impair percolation capacity. Continuous sediment deposition in the desilting basin results
in a loss of capacity and the desilting basin must be periodically cleared of accumulated sediment.

The removal of accumulated sediment is necessary to ensure that adequate capacity is available within the
desilting basin for each subsequent diversion season. The sediment removal would initially involve the
pumping of standing water within the desilting basin to draw down the water level and partially dry the
exposed sediment. Typically, a 10,000 gallon per minute (gpm) (or less) trailer-mounted diesel pump is
used to draw down the desilting basin, located near the desilting basin exit gates. Pumped water is
discharged into United’s conveyance canal infrastructure. This pump is usually operated from March 1
through July 1, but may be run at any time of year. Once sufficiently exposed, the accumulated sediment
is removed with heavy equipment including excavators, scrapers, and dump trucks and moved to an
upland receptor site(s) up to 1.4 miles away. The movement and placement of excavated material occurs
on existing access roads and disturbed areas associated with past and on-going groundwater recharge
operations.

Routine desilting basin maintenance would be conducted annually, consistent with current procedures.
The work would take approximately six weeks to complete, typically conducted from late October
through early December. On average, approximately 50,000 cubic yards of sediment is removed from the
desilting basin annually, resulting in approximately 2,500 truck trips per year. Typically, heavy-duty
dump trucks are used to haul the removed sediment. The initial and future operation scenarios are
anticipated to result in no substantial differences in total sediment accumulation within the desilting basin
and the estimate of 50,000 cubic yards of material removed annually is expected to continue through the
permit term. The receptor site(s) provides adequate capacity for the desilting basin maintenance for the
duration of the permit term.

The removal and placement of accumulated sediment is not anticipated to result in take of covered
species; however, activities necessary to complete the maintenance including pumping of water and truck
trips have the potential to result in take of covered species of birds. CMs described in Chapter 5 would be
implemented to avoid potential effects to covered avian species as well as general nesting birds.

3.3.3 VEGETATION CONTROL

Vegetation control would be conducted along the right-of-way, access roads, and adjacent to all
engineered structures in the riverbed, including the diversion crest, rip rap structures, access areas, levee
walls, and bank stabilization structures. In accordance with Ventura County Fire Department standards,?
United would additionally conduct vegetation control around all facilities/buildings, roads, culverts,
drainages, and maintained open spaces in the permit area. This maintenance is necessary to prevent
damage to critical infrastructure at the diversion facility, maintain unobstructed access to facility
infrastructure, maintain visibility for inspection, and provide a firebreak to protect engineered structures
and developed areas.

Vegetation control would be accomplished through herbicide application on a quarterly basis and manual
removal involving hand tools and heavy equipment on an annual basis as needed. Herbicide application is
generally targeted to control ruderal and emergent vegetation within control areas. Manual removal
generally involved limbing, pruning, or complete removal of larger individual plants that encroach upon
control areas. Examples of species expected to be subject to control activities are: European grasses (e.g.,
Bromus madritensis, Bromus rubens, Stipa mileacea), cocklebur (Xanthium strumarium), giant reed

2 As 0f 2018, Ventura County Fire Department standards require maintenance of a 100-foot vegetation free zone
around structures and a 10-foot zone around access roads. These standards may be subject to change.
http://vctd.org/fire-prevention/fire-hazard-reduction-program-thrp
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(Arundo donax), arboreal willows (Salix lasiandra, Salix lasiolepis), sandbar willow (Salix exigua), and
mulefat (Baccharis salicifolia). The duration of vegetation control activities would be dependent upon the
amount of recolonization that occurs in cleared areas. Each event is generally expected to be completed in
three days or less. Existing access points and roads would be used for equipment access to vegetation
control areas. Equipment may include a bulldozer, excavator, hand tools, and herbicide materials. Staging
of heavy equipment would occur within the existing operational area. The precise impact area includes a
15-foot-wide area surrounding all engineered structures in the riverbed, including both sides of the
diversion crest (1,175 linear feet), the toe of rip rap and desilting basin (5,170 linear feet), access areas,
levee walls, and bank stabilization structures for an estimated disturbance area of approximately 2.59
acres. These areas have been routinely maintained using similar vegetation control measures under prior
authorizations since 2004. No new areas for vegetation removal are proposed; only existing cleared areas
would be maintained as clear. Some additional emergent vegetation may be removed associated with the
sediment control activities described in Section 3.3.6 below (not considered routine vegetation control).
Vegetation control would only be conducted in areas where the channel is dry and would not include
dewatering or flow rerouting. Conservation measures described in Chapter 5 would be implemented to
avoid potential effects to covered avian species as well as general nesting birds.

3.3.4 ACCESS ROAD MAINTENANCE

Access Road maintenance would not differ from maintenance during construction. The maintenance work
would include vegetation control (as detailed above) and road grading, recontouring, compaction, and fill
to prevent erosion and ensure access to all structures at the Freeman Diversion facility. Road maintenance
is expected to occur at least once annually and would take approximately three working days to complete.
Graders, front-end loaders, dump trucks, and/or excavators would be used for access road maintenance.
Staging areas for the work would be within the existing operational area near the entrance areas to the
access routes and would not impact the river channel or adjacent vegetation. Conservation measures in
Chapter 5 would be implemented to avoid potential effects to covered avian species as well as general
nesting birds.

3.3.5 FACILITY REPAIR AND UPGRADE

Repair or upgrades of existing structures or facility components would be conducted when structures or
facilities are found to be deficient (due to normal wear and tear or otherwise), damaged due to high flows,
or when United staff identifies a more suitable alternative. Typically, damage due to normal wear and tear
is repaired during routine maintenance activities. Some larger repair activities (e.g., facility component
end-of-life replacement) and upgrades can be reasonably foreseen and scheduled. If work is required in
areas with flowing or ponded water worksite preparation activities such as dewatering, flow rerouting,
and earthmoving to provide access or a stable work pad may be required.

Large storm events may result in erosion and/or damage to in-channel structures and facilities, such as
bank stabilization structures and access areas. The repairs that are anticipated to be required during the
permit term in response to such damage are each detailed in the sub-sections below. Generally, repair and
upgrade activities would vary based on the damage sustained, which would also determine if repairs need
to be completed immediately or can be scheduled for later. Typically, rehabilitation and repair would be
conducted in-kind (i.e. not extend beyond the original structure footprint) and involve preparing the work
area, removing damaged or degraded material, importing the necessary amount of replacement material,
conducting necessary repairs, compacting or re-grading the damaged area, and demobilizing/recontouring
the work area. These activities would be conducted on an as-needed basis and may require the use of
heavy equipment, depending on the extent and severity of damage sustained. Ponded or flowing water
may be present in works areas, therefore flow rerouting, dewatering, and earthmoving (described in
Section 3.3.1) may be required to prepare a suitable work site and provide equipment access. Facility
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repair and upgrade activities requiring some degree of dewatering or flow rerouting are anticipated to
occur approximately three times over a 10-year period.

Facility repair and upgrade activities (both headworks repair and banks stabilization repair) themselves
are not generally expected to result in adverse effects to sensitive resources. However, necessary work
site preparation activities may have adverse effects to sensitive resources. Additionally, if facility repair
activities are unavoidable during the bird nesting season, they may create noise and dust that could
potentially result in adverse effects to sensitive terrestrial resources. Conservation measures described in
Chapter 5 would be implemented to avoid potential effects to covered species, general nesting birds, and
habitat.

Headworks Repair and Upgrades

Typically repair of Freeman headworks components subjected to damage from normal wear and tear is
conducted during annual routine maintenance. Infrequently, larger repairs or upgrades are required when
specific components are subject to storm related damage or have reached the end of their useable lifespan.
End-of-life replacements are reasonably foreseen and associated work activities would be scheduled to
occur during the dry season (July 15 through November 14). Examples of these activities are: (a) repair of
the concrete floor of the bypass channel chute; and (b) replacement of the Obermeyer gates. The concrete
floor of the bypass channel chute historically has required resurfacing and repair approximately once
every ten years. Obermeyer gates have an operational lifespan of 25 years, after which time the bladder
requires replacement. These activities cannot be conducted with any ponded or flowing water within the
work site and may require dewatering and flow rerouting. Examples of equipment that may be required to
conduct headworks repair and upgrade activities include bulldozers, excavators, front-loaders, dump
trucks, skid steers, cranes, concrete trucks, concrete pump trucks, jack hammers, pressure washers, and
sand blasters.

Canal, Culvert, and Drainage Repair and Upgrade

The diversion infrastructure downstream of the headworks and fish screens is located outside of the river
channel in previously disturbed areas related to the on-going operation of the Freeman Diversion.
Periodic repair and upgrade to this infrastructure including the canals, gates, pipelines are necessary to
ensure that adequate capacity is maintained within the system and that it is functioning as designed.
Repairs would be carried out after diversions have ceased and the areas have dewatered naturally, if
possible. However, should the repairs be necessary when water is present, temporary dewatering may be
necessary including the installation of a cofferdam and the pumping of water within the work area(s).

Although a rare occurrence, mudslides or landslide events can deposit material from the hillside into the
diversion canal downstream of the headworks and fish screens. The amount of material that is deposited
into the canal is variable; however, material cleanout is necessary to ensure proper function of the
diversion. Cleanouts involve the excavation of the deposited material from the canal using an excavator
and skid steer, placing material in a dump truck and removing the material to an appropriate receptor site,
as describe above for the desilting basin maintenance activity. Should a mudslide or landslide occur
during active diversions, the material may need to be discharged to the river through the waste gate
immediately upstream of the floc building. Due to the location of the infrastructure downstream of the
headworks and fish screens, covered fish would not be present. However, if these activities are
unavoidable during the bird nesting season, they could create noise, dust, and potential for vehicle strike
to covered birds, particularly least Bell’s vireo, which has been observed nesting further off the river
channel than the other species. Conservation measures described in Chapter 5 would be implemented to
avoid potential effects to covered avian species as well as general nesting birds.
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Rip Rap and Bank Stabilization Repair and Upgrade

Rip rap is used to stabilize levees and infrastructure along the banks of the Santa Clara River and is
present at the Freeman headworks and intermittently downstream of the diversion structure to the
desilting basin (Figure 3-4). Rip rap is a design component of engineered structures intended to provide
flow dissipation and prevent erosion, scour, and undermining of facility structures. Neglected or improper
maintenance of rip rap could lead to wall or levee failure that may result in facility failure, flooding, and
public safety hazard. Rip rap repair would be conducted in-kind and on an as-needed basis. The extent of
rip rap repair would be dependent on the degree of damage and may be necessary as either urgent
response to extreme conditions (such as in 2005) which would be covered under emergency regulations,
or non-urgent response which would be a covered maintenance activity in this MSHCP.

Except for the sections of rip rap located just downstream of and adjacent to the Freeman Diversion
headworks (Figure 3-4), rip rap associated with the Freeman Diversion facility is located along the outer
edges of the floodplain and not adjacent to the active channel. As an example of the kind of rip rap repair
needed at the facility, the section adjacent to the Freeman Diversion headworks downstream of the
diversion structure has been subject in the past to a slow loss of material and has been in need of repair as
recently as 2019. The following discussion of this example rip rap repair work is representative of future
foreseeable needs in this same section (which is the section subject to the greatest degree of disturbance),
though if more significant damage is sustained during a winter storm more repair work may be required
commensurate with the amount of damage sustained.

Repair to this rip rap section (in the vicinity of the Freeman Diversion headworks downstream of the
diversion structure) would occur within a maximum 100-foot by 150-foot (0.34 acre) boundary (the repair
site) with a 15-foot installation height, immediately downstream of the Freeman Diversion and within the
river channel. Repair may involve importing 3 to 4-ton rip rap rock and necessitate the use of heavy
equipment in the river channel. Equipment used in-channel at the repair site may include a crane,
excavator, and front-end loader. Immediately downstream of the diversion facility, a “borrow site” would
be established in-channel, from which materials would be excavated to build a stable work pad within the
repair site to facilitate rip rap placement. Excavation dimensions for the borrow site would be a maximum
of 100 feet by 150 feet by 4 feet (0.34 acre; same borrow site as under Section 3.3.1). Excavation
equipment used in the borrow site may include an excavator, mini excavator, or bulldozer. Access would
be provided by a downstream access road that utilizes United’s 15-foot maintenance right-of-way. In
addition, a small temporary access area (15 feet by 50 feet, 0.02 acre) would be established between the
repair site and the borrow site to accommodate the movement of equipment between the two sites.
Staging would be within the existing operational area. After repairs are complete, the site would be
recontoured to conditions that promote connectivity between surface flows and the facility.

Rip rap repair is anticipated to be required no more than three times in a ten-year period. Repair is
planned for when the channel is dry, but if work must occur when flowing or standing water is present in
the maintenance footprint, flow rerouting and/or dewatering would be conducted according to the
methods described in Section 3.3.1. Conservation measures in Chapter 5 would be implemented to
minimize potential effects of proposed rip rap repair to steelhead.

3.3.6 IN-CHANNEL SEDIMENT CONTROL

United’s ability to divert water and operate the fish passage structure at the Freeman Diversion are
dependent on maintaining the thalweg of the Santa Clara River near the south bank of the facility. The
streambed material of the Santa Clara River is highly mobile and storm events can result in substantial
scour and/or deposition that directly affect the characteristics and location of surface flows both upstream
and downstream of the Freeman Diversion facility. This redistribution of sediment may shift the thalweg
of the river away from the facility and thereby eliminate or interfere with United’s ability to divert water
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or operate the fish passage structure. This scenario necessitates the use of equipment in-channel to
redistribute and recontour sediment to ensure proper interactions between surface flows and the facility.

Examples of in-channel sediment control activities include excavation of accumulated sediment near the
fish ladder entrance or exit gates, establishing a low-flow channel to or from the bypass channel, or
grading to redistribute deposits that interfere with flows adjacent to the facility. Specific examples of
needed sediment control from as recently as 2019 include the following:

a) A sand/gravel bar on the south bank upstream of the bypass channel approach. This bar shunted
flow towards the north bank and away from the facility. Increasing development of this bar may
have resulted in complete disconnection of the facility from the thalweg upstream. This was
evidenced by the reduction in maximum capacity flows in 2019 through the bypass channel
(typically capable of passing 3,000 cfs, 2019 winter maximum was limited to approximately
1,700 cfs).

b) A sand/gravel deposit between the wing wall and dam crest. This deposit interfered with flow
over the diversion crest and therefore United’s ability to accurately measure river discharge and
provide bypass flows in compliance with the conservation measures in Chapter 5.

c) Several feet of sand accumulated at the fish ladder entrance gates. This leads to a disconnection
between the north entrance gate and its actuating stem (i.e., inoperable and needs repair), burying
it and rendering it inaccessible without dewatering and sediment excavation. The south gate
became stuck in the open position and the orifice beneath the gate blocked with sand.

Sediment control activities upstream of the diversion are expected to be required approximately five times
over a 10-year period. Sediment control activities downstream of the diversion are expected
approximately three times over a 10-year period, except for excavation of the north fish ladder entrance
gate, which may be required annually. Sediment control activities, both upstream and downstream would
be conducted within the active riverbed, in areas that are regularly subjected to a natural cycle of
disturbance (i.e., scour and deposition). Sediment control activities would not be conducted in areas with
mature riparian vegetation; however, some recently recruited (early successional) vegetation may be
cleared. The area disturbed due to any single sediment control event is not expected to exceed 0.08 acre
downstream and 1.4 acres upstream for a maximum potential total of 1.48 acres of surface disturbance
(4,710 cubic yards combined upstream and downstream excavation based on depth of 2 feet). The specific
location of these disturbance areas would be dependent upon the conditions on-site at the time of the
activity. Sediment control activities may involve the use of a grader, excavator, front-end loader, dump
truck, bulldozer, or skid-steer loader within the channel.

These activities are planned to occur during the dry season, but if standing or flowing water is present in
the channel, United would implement upstream or downstream flow rerouting and/or dewatering as
described in Section 3.3.1. Conservation measures in Chapter 5 would be implemented to minimize
potential effects of sediment control activities to covered aquatic species.
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3.4 HABITAT RESTORATION AND ENHANCEMENT

In Chapter 5, United proposes habitat restoration work following temporary disturbances for construction
activities to reestablish any disturbed riparian or riverine habitat.

3.5 OTHER CONSERVATION PROGRAM ACTIVITIES AND
MONITORING

The Conservation Program (Chapter 5) and the associated monitoring and research activities (Chapter 6)
are intended to promote and support the conservation of species, however there are activities under these
programs that may affect covered species. Chapters 5 and 6 provide detailed descriptions of these
activities, which generally encompass the following:

e Operating a downstream-migrant fish trap at the Freeman Diversion

e Conducting surveys for covered species

e Handling individuals

e Relocating/transporting individuals

e Measuring and documenting species condition during rescue and handling events
e Collecting samples from individuals (e.g., fin clip, scale, etc.)

e Marking and tagging individuals

e Removing non-native predators, competitors, and parasitic species

e Removing invasive plants

United would implement these activities as needed (and as described in Chapters 5 and 6) for the duration
of the permit term.

3.6 ADAPTIVE MANAGEMENT MEASURES

Adaptive management measures are intended to provide adjustments in covered activities and
conservation measures informed by future monitoring results. Adaptive Management is outlined in
Chapter 6.

3.7 LITERATURE CITED

Amended Judgement dated December 1, 2018 in Wishtoyo Foundation, et al. v. United Water
Conservation District, Central District of California Case No. 2:16-¢v-03869-DOC-PLA (ECF
No. 248).

Booth, Michael. 2020. Patterns and Potential Drivers of Steelhead Smolt Migration in Southern
California. North American Journal of Fisheries Management. DOI: 10.1002/NAFM.10475

3-40



United Water Conservation District June 30, 2020
Freeman Diversion MSHCP Chapter 4 Covered Species

4 COVERED SPECIES

Covered species in this MSHCP are those intended to be listed in the ITPs issued under ESA and CESA.
Under ESA, NMFS, and USFWS provide assurances under the “No Surprises” policy for species not
currently listed but that have the potential to become listed in the life of the HCP. Under CESA there is no
“no surprises” policy and CDFW will only issue an ITP for currently listed species. The Habitat
Conservation Planning and Incidental Take Permit Processing Handbook provides the following
recommendation for selecting covered species:

The Services require applicants to include as HCP covered species all ESA-listed wildlife species
for which incidental take is reasonably certain to occur, unless take is addressed through a
separate ESA mechanism (e.g., Section 7 consultation with another Federal agency, separate
incidental take permit, etc.), or to explain or demonstrate in the HCP why take is not anticipated
or will be avoided during implementation of covered activities (e.g., inclusion of measures that
will avoid potential for take) (USFWS and NMFS 2016).

The HCP Handbook also suggests:

Species that may be ESA-listed during the permit term and are expected to be taken from
proposed activities should be considered for inclusion as a covered species. Common species, or
species that have very low likelihood of becoming ESA-listed, should not be covered by the HCP
because every species included involves commitments of time and money by both the applicant
and the Services.

Based on this guidance, United has identified 7 taxa of special-status species or subspecies (distinct
population segments) for coverage, of which four are federally endangered, one is federally threatened,
and two have no current federal status (Table 4-1). Three of the covered species are listed as endangered
by the State of California, two are considered Species of Special Concern, and two have no special state
status. Despite the differing levels of taxonomic classification, all taxa considered for ITP coverage are
described as “species” in this document to ease communication. Three of the identified species have
designated critical habitat in the District boundary and MSHCP plan and permit areas: Southern
California steelhead, southwestern willow flycatcher, and tidewater goby (Figure 4-1). A small portion of
least Bell’s vireo critical habitat falls in the District Boundary, but is not in the MSHCP plan or permit
area. It is not necessarily the case that take of any given covered species currently occurs, but take could
occur in the future due to activities such as facilities modifications and diversion/instream flow
operations. Take could also occur if avoidance measures were not incorporated into the MSHCP.
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Table 4-1 Covered Species

Species Federal Status State Status Critical Habitat Designated
Fish

Pacific lamprey None SSC No
(Entosphenus tridentatus)

Southern California steelhead E None Yes
(Oncorhynchus mykiss)

Tidewater goby E None Yes
(Eucyclogobius newberryi)

Reptiles

Western pond turtle None SSC No
(Actinemys marmorata)

Birds

Least Bell's vireo E E Yes, but not in
(Vireo bellii pusillus) plan or permit area
Southwestern willow flycatcher E E Yes
(Empidonax traillii extimus)

Yellow-billed cuckoo T E No
(Coccyzus americanus occidentalis)

E = endangered, T = threatened, SSC = California Species of Special Concern
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Figure 4-1 Designated Critical Habitat for Special-Status Species in the District Boundary
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4.1 SELECTION OF COVERED SPECIES

In selecting the 7 covered species, United used a screening assessment (Appendix A) that evaluated
information from published literature, agency database records, local survey knowledge, and input from
local experts, MSHCP stakeholders, and the MSHCP resources agencies. United has elected to cover
species that could be affected by the covered activities (Chapter 3) defined in the MSHCP and that are
either federally or state listed or considered sensitive with potential to be listed in the permit term.

4.2 DESCRIPTION OF COVERED SPECIES

4.2.1 PACIFIC LAMPREY (ENTOSPHENUS TRIDENTATUS)

Description

The Pacific lamprey is a jawless, anadromous fish native to the
Pacific coasts of North America and Asia. The species has three
developmental stages: larvae (ammocoete), juvenile
(macrophthalmia), and adult. Larvae reside entirely in freshwater,
before transforming into juveniles, which migrate to the ocean
where they feed parasitically and grow into adults. Adults return to
freshwater where they spawn and die. o
Freeman Diversion
Larvae emerge from spawning gravels about 1 to 2 months after spawning,

depending on water temperature, at a size of about 0.3 inch (8 millimeters) (Meeuwig et al. 2005, Brumo
2006). After emergence, they burrow into substrate within low velocity depositional habitats such as
pools and backwaters with fine sediments and organic debris (Torgensen and Close 2004, Dawson et al.
2015). Larvae create burrows where they reside, occasionally shifting position in sediment or dispersing
in the stream (Shirakawa et al. 2013). Larval lamprey can make-up a large portion of the benthic biomass
and are an important component of the stream ecosystem (Dawson et al. 2015). In addition to processing
nutrients, their burrowing and feeding behaviors can alter physical and geochemical properties of the
streambed (Shirakawa et al. 2013).

Water temperature requirements for larval Pacific Lamprey have not been well described. Meeuwig et al.
(2005) found a sharp decline in survival and increase in development abnormalities in embryos as
temperature during development increased from 18°C to 22°C. However, larvae appear to tolerate higher
temperatures than embryos. Four lamprey species from eastern North America were found to have
incipient lethal water temperatures ranging from 28°C to 30.5°C after being acclimated at 15°C (Potter
and Beamish 1975), but it is uncertain whether Pacific lampreys have a similar tolerance. Larval Pacific
Lamprey are commonly found in locations with temperatures >24 °C. For example, in the Red River,
Idaho, Claire (2004) found larvae at temperatures up to 26.7°C, but reported that substrate temperatures
averaged 2.2°C less than stream temperatures. Thus, it is likely that they can behaviorally thermoregulate
through burrowing. Temperature requirements in southern California populations have not been studied
and they may be more resilient than more northern populations.

Depending on growth rate, the larval phase lasts approximately 4 to 8 years, during which time
individuals grow to about six inches (15 centimeters) (Dawson et al. 2015). Due to a long rearing stage
and limited upstream dispersal capability larvae are thought to require perennial water over their entire
freshwater lifecycle, however there is some evidence that they can survive intermittent streams in isolated
pools or by burrowing into the hyporheic zone.
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After reaching sufficient size, larval Pacific Lamprey transform into juveniles in late summer to fall
(Dawson et al. 2015). During this metamorphosis, they develop eyes, a suctoral disc, sharp teeth, more-
defined fins and counter-shaded coloration (with silvery sides) in preparation for migration to the ocean
(McGree et al. 2008, Manzon et al. 2015). Typically, out-migration occurs at night in the winter and
spring and is associated with high-flow events (Goodman et al. 2015). Timing migration with high-flow
events has the benefit of providing turbid water for concealment and the potential to carry migrating
juveniles rapidly to the ocean. Once they transform, juveniles generally do not initiate feeding until they
enter saltwater (Manzon et al. 2015). During this time, they utilize body reserves for energy, shrinking
somewhat in size. Out-migrants are usually about 5 inches (13 centimeters) in length (Goodman et al.
2015). Juvenile lampreys are slow swimmers compared to most fishes (Moursund et al. 2000, Dauble et
al. 2006). Applegate (1950) observed that migrating sea lamprey (Petromyzon marinus) juveniles oriented
upstream and drifted passively with the current, indicating that current velocity may be a good surrogate
for out-migration rate. If out-migration rate is determined by current velocity, then the time it takes to
reach the ocean would be reduced substantially by traveling at high stream-flow velocities during storm
events (Goodman et al. 2015).

Once they reach the ocean, juvenile Pacific Lamprey begin to feed parasitically on fish and smooth-
skinned marine mammals, attaching to their host and feeding on a combination of body fluids and flesh.
Typically, larger hosts survive the feeding. Little is known about the marine phase, but lamprey appear to
select hosts broadly (Beamish 1980, Orlov et al. 2009, Murauskas et al. 2013). Their distribution and
movement in the ocean are largely unknown. Adults have been captured off the Revillagigedo
Archipelago (18 degrees N) and as far south of any known freshwater populations (Renaud 2008). Adults
have been caught often in Bering Sea trawls (63° N), although freshwater populations are not commonly
found north of the Aleutian Mountains (Orlov et al. 2008). After 1 to 3 years, adults migrate into
freshwater at a length of approximately 20 to 30 inches (50 to 80 centimeters) (average 24 inches [60
centimeters] for the Santa Clara River) (Chase 2001).

The specific oceanic behavior and distribution are not known for lamprey that ultimately enter the Santa
Clara River. Selection of spawning rivers is poorly understood, but not based on natal origin, as with
salmonids. Instead, lamprey are thought to enter rivers exhibiting suitable characteristics for spawning
and rearing (Goodman et al. 2008, Waldman et al. 2008, Moser et al. 2015). Available information for
anadromous lamprey, including Pacific lamprey, suggest that attraction to a given river is affected by
proximity, flow volume, physical characteristics of the river plume, and possibly the presence of
ammocoete pheromones (Moser and Close 2003, Vrieze et al. 2011, Meckley et al. 2014, Reid and
Goodman 2016a). This results in considerable dispersion between basins that creates a regional meta-
population structure without genetic isolation (Goodman et al. 2008, Spice et al. 2012).

Entry from the ocean and upstream migration depends on the river mouth being open and sufficient flow
for passage upstream, two closely associated variables. Lamprey adults have adapted to these variables by
responding rapidly and opportunistically to high-flow events that simultaneously breach estuary beach
berms and support suitable passage conditions in upstream riverine reaches. This pattern of migration in
response to increased flow events has been observed in the Santa Clara River (Chase 2001).

Adult Pacific Lamprey typically enter freshwater between January and May, with the peak migration into
the Santa Clara River typically in May (Chase 2001). Recent research suggests that two distinct adult life
history strategies, analogous to summer and winter steelhead, may occur in some river systems: one, an
“ocean maturing” life history that likely spawns several weeks after entering fresh water, and two, a
“stream-maturing” life history—the more commonly recognized life history strategy of spending one year
in fresh water prior to spawning (Clemens et al. 2013, Parker 2018). The adult freshwater residence
period for the stream maturing life history can be divided into three distinct stages: (1) initial migration
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from the ocean to holding areas, (2) pre-spawning holding, and (3) secondary migration to spawning sites
(Robinson and Bayer 2005, Clemens et al. 2010, Starcevich et al. 2014).

Once adults enter freshwater, they stop feeding and primarily expend energy towards upstream migration
and sexual maturation (Johnson et al. 2015). Overall, upriver migration distances can be extensive. For
example, lampreys can travel hundreds of miles up the Columbia River into Idaho, or hundreds of miles
to the headwaters of the Sacramento River (Evermann and Meek 1896, Goodman and Reid 2012, Moser
et al. 2015, Reid and Goodman 2016b). Unlike most salmonids that can swim through or jump over high-
velocity barriers, lamprey are specialized anguilliform swimmers, with high-efficiency but relatively low-
speed swimming characteristics (Mesa et al. 2003, Reid and Goodman 2016b). Swimming lamprey are
often challenged by structural features (e.g., waterfalls, dams, fish ladders) (Goodman and Reid 2017).
When they encounter a physical barrier or higher velocity fields, lamprey may shift to a suctorial mode of
movement, alternatively sucking onto the surface with their mouth and snapping forward or making very
short swimming bursts (Reinhardt et al. 2008, Kemp et al. 2009, Keefer et al. 2010, Goodman and Reid
2017). Often, they travel along the shallow periphery or even out of the water over wetted surfaces of a
feature. This allows them to climb substantial waterfalls, beyond the leaping or swimming ability of
salmonids; however, simple angular edges or porous surfaces (grates) can block their passage.
Consequently, lamprey are often blocked by artificial instream structures, but can pass natural barriers
that block salmonids, extending their distribution further upstream if suitable, low-gradient habitat exists
in higher reaches (Goodman and Reid 2012, Reid and Goodman 2016a).

The initial upstream adult migration typically ceases in the summer when individuals seek out over-
summer holding habitat, consisting of large cobble or boulder substrates, bedrock crevices, large wood
and root masses, undercut banks structure and root masses or man-made structures such as bridge
abutments (Robinson and Bayer 2005, Gunckel et al. 2009, Lampman 2011).

Spawning in the Santa Clara River was reported to occur from late January through April (Chase 2001),
but generally starts later and continues until June in more northerly populations (Brumo et al. 2009,
Gunckel et al. 2009). Spawning generally takes place at daily mean water temperatures from 10-18°C
(50-64°F), with peak spawning around 14-15°C (57-59°F) (Stone 2006, Brumo 2006). Spawning
lampreys build redds that are approximately 20 inches (50 centimeters) in diameter. Redds are typically
constructed by both males and females in gravel and cobble substrates within pool and run tailouts and
low gradient riffles(Pletcher 1963, Kan 1975, Stone 2006, Brumo et al. 2009, Gunckel et al. 2009). A
single female can lay from 30,000 to 250,000 eggs (Kan 1975, Wydoski and Whitney 2003). Adults
senesce and die after spawning and their carcasses are an important source of marine derived nutrients for
aquatic ecosystems (Kan 1975, Beamish 1980, Johnson et al. 2015).

Habitat Characteristics and Use

The natural distribution of Pacific Lamprey in California includes most streams with suitable habitat and
anadromous access, although they generally do not occupy the coastal drainages less than approximately
20 square miles (50 square kilometers), even when suitable habitat is available (Swift and Howard 2009,
Goodman and Reid 2012 and 2017, Reid and Goodman 2016a). The primary factors controlling
distribution of adult lamprey are anadromous access, suitable over-summering habitat, and suitable
spawning habitat. The principal habitat suitability characteristics for larvae are the presence of perennial
water, suitable oxygenated fine sediments (sands and silts), and water temperatures generally below 72 °F
(22 °QC).

Status and Distribution

The Pacific Lamprey population has decline considerably and its geographic distribution has been
reduced compared with historical levels, particularly in southern portions of its range (Moser and Close
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2003, Nawa 2003, Moyle et al. 2009, Luzier et al. 2011, Reid and Goodman 2016a). In 2003, 11
conservation groups formally petitioned the USFWS to list Pacific lamprey under ESA (Nawa et al.
2003). The petition indicated a likely decline in abundance and distribution of lamprey in some portions
of its range and the existence of both long-term and proximate threats. However, the petition did not
provide sufficient information regarding how the petitioned range (California, Oregon, Idaho, and
Washington) or any subcomponent qualified as a listable entity under FESA. Therefore, the USFWS
determined that listing lamprey was not warranted at that time (USFWS 2004, 69 Federal Register [FR]
77158). Nevertheless, the USFWS did recognize the declining status of lamprey throughout much of its
range along the west coast of the United States.

To address the conservation needs of the species, the USFWS established the Pacific Lamprey
Conservation Initiative (PLCI) (Luzier et al. 2011, Goodman and Reid 2012). The USFWS plans to
improve the status of lamprey by proactively engaging in a concerted, collaborative conservation effort
that will facilitate opportunities to address threats, restore habitat, increase knowledge of lamprey, and
improve their distribution and abundance. United has participated as a stakeholder since 2009,
contributing to regional and local assessments as part of the conservation assessment process and
providing information relevant to the status and biology of Pacific lamprey in the Santa Clara River and
nearby basins (Goodman and Reid 2012, 2015, Reid 2015). The Pacific Lamprey is included as a covered
species in the MSHCP because of the possibility of listing by the USFWS; the species is listed by the
CDFW as a species of special concern (CDFW 2016a).

The natural freshwater range of lamprey extends from the Rio Santo Domingo in Baja California north
along the west coast to Alaska and south to Japan (Ruiz-Campos and Gonzalez-Guzman 1996, Renaud
2011), with marine records as far south as the Revillagigedo Archipelago (18° N), off Mexico (Renaud
2008). The Santa Clara River population has represented historically the largest documented population
south of Point Conception (Chase 2001, Swift and Howard 2009). The only historical populations south
of Point Conception in California that may have been of similar size are those in the Ventura River. The
Ventura River has provided little habitat and offered only occasional observations of lamprey since the
construction of the Casitas and Matilija dams. More southern streams (Santa Margarita and San Luis Rey)
have supported scattered observations of lamprey since the 1940's (Swift and Howard 2009). Pacific
lamprey have returned to the San Luis Obispo Creek and observations of spawning and successful
recruitment occurred in 2017 and 2018, following modification of a passage barrier in the estuary (Reid
and Goodman 2016a). One or 2 scattered adults have been observed in the Ventura, Santa Clara, and
Santa Ana rivers (United unpubl. data, Krueger 2017, McLaughlin 2018, Reid and Goodman 2016a).

The status of southern California populations of lamprey is of considerable concern. Recent conservation
assessments and surveys indicated functional loss of all populations south of San Luis Obispo, with only
isolated larvae or juveniles found in two basins south of Point Conception (Santa Clara and Ventura)
since 2001 (Swift and Howard 2009, Goodman and Reid 2012, Reid 2015, Reid and Goodman 2016a,
Reid and Goodman unpublished data). It is unclear if this represents local (southern population)
extirpations, a general northward range contraction, or a combination of the two. As of 2016, the Big Sur
River in Monterey County was the southernmost stream known to be occupied by lamprey (Reid and
Goodman 2016a). However, lamprey have returned to San Luis Obispo Creek, 100 miles (160 kilometers)
south of Big Sur, with observations of spawning and successful recruitment in 2017 and 2018, following
modification of a passage barrier in the estuary (Reid and Goodman, unpublished data). With the recent
observations of few, dispersed adults in the Ventura (1 to 2 individuals) (McLaughlin 2018), Santa Clara
(Booth 2017) and Santa Ana rivers (Krueger, Orange County Mosquito and Vector Control District,
personal communication, 2017) (Reid and Goodman, unpublished data), the Santa Clara River should be
considered within the current range of Pacific lamprey.

Threats to Pacific lamprey include:
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e  Obstruction of adult upstream passage by dams, diversions, and other restricted connectivity to
the ocean

e Dewatering of stream channels through diversions, groundwater pumping and arid climate
conditions

e Adverse water quality, especially due to high temperatures and eutrophication

o Risks associated with small population sizes, such as loss of genetic diversity, absence (or very
low levels) of larval pheromones to attract migrating adults, and reduced encounter probabilities
for spawning adults

e Urbanization

e Logging

e Mining

e Estuary modification

Oceanographic conditions and declining prey populations for ocean-phase adults may also be influencing
population dynamics, but these are poorly understood at this time (Murauskas et al. 2013, Clemens et al.
2019).

Occurrence in Plan and Permit Areas

The natural distribution of lamprey appears to have included all larger drainages with suitable habitat and
anadromous access in California (Swift and Howard 2009, Goodman and Reid 2012, 2015, 2017, Reid
and Goodman 2016a). Therefore, all streams with perennial habitat in the Santa Clara River watershed
can be considered potential fresh-water habitat for lamprey, with actual distribution and use subject to the
constraints of suitable habitat and barriers to passage (Reid 2015). All historical records for lamprey in
the Santa Clara drainage occur in the Freeman Diversion on the mainstem and Sespe Creek.

Based on recent lamprey surveys and habitat assessment (Reid 2015), the Sespe Creek mainstem and the
perennial reach of the Santa Clara River near Santa Paula are the two principal areas for potential
spawning and rearing in the Santa Clara Drainage. The remainder of the mainstem from the ocean to
Sespe Creek acts as a seasonal migration corridor for both adults and out-migrating juveniles during times
of adequate instream flow (Reid 2015). No lamprey are documented in the mainstem Santa Clara River
upstream of the Freeman Diversion, in any tributaries of the Santa Clara River other than Sespe Creek, or
in any tributaries of Sespe Creek itself (Reid 2015). There were no specific lamprey surveys conducted in
these streams during the 1990's and before lamprey were known to be present in the drainage. There were
also no observations or anecdotal accounts of lamprey (larvae, emigrating juveniles, or adults) in other
fish surveys similar to those that encountered lamprey in Sespe Creek. Lamprey surveys were carried out
throughout the Santa Clara River drainage downstream of Santa Felicia Dam in summer and fall 2014,
including Santa Paula and Sespe creeks (Reid 2015). No lamprey were encountered. These surveys took
place after a period of severe drought, and it is not clear if lamprey will return naturally once conditions
improve and flows increase, or whether they have been permanently lost from the system.

Historical records in the mainstem Santa Clara River include extensive observations of migrating adults
and downstream migrant juveniles and larvae at the Freeman Diversion (Villa and Palmer 1983, Puckett
and Villa 1985, Chase 2001). In the 1990's, even with incomplete monitoring, as many as 908 upstream
migrant adult lamprey were encountered in the Freeman Diversion fish ladder during a single season in
1994 (Chase 2001, Swift and Howard 2009). No lamprey have been documented in the mainstem Santa
Clara River upstream of the Freeman Diversion, much of which has intermittent flow. Nevertheless,
recent surveys have identified extensive suitable spawning and rearing habitat in a perennial reach that
was not surveyed in the past, near the 12th Street Bridge in Santa Paula (Reid 2015). The most recent
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record of adults (45 individuals) in the Santa Clara River was at the Freeman Diversion fish ladder in
2001 (Swift and Howard 2009). The most recent observations include a large larva observed in lower
Sespe Creek near Fillmore in 2004, an out-migrant juvenile caught and released at the Freeman Diversion
in 2006 (Swift and Howard 2009), and a spawned out adult female detected in the fish screen bay in April
2017 (United Water unpublished data).

In lower Sespe Creek (Santa Clara confluence to Pine Canyon), spawned-out adults and out-migrant
juveniles were seen near the mouth of the Sespe Canyon in 1975, as documented in the collections of the
Natural History Museum of Los Angeles County (Natural History Museum 1975, Villa and Palmer 1983,
Puckett and Villa 1985). There were also multiple observations of larvae near Fillmore through 2004
(Swift and Howard 2009). There is no record of lamprey in middle Sespe Creek (Hot Springs Creek
downstream to Pine Creek), perhaps because survey access is difficult. However, a lamprey larva survey
was conducted at the confluence of Tar Creek in August 2005, but no larvae were encountered (Reid
2015). In upper Sespe Creek (upstream of Hot Springs Creek, 2,300- to 3,300-foot [700- to 1,000-meter
elevation), spawning adults have been documented near Beaver Campground (McCammon 1953) to
within 1 mile (2 kilometers) of Lion Canyon (U.S. Forest Service 1979). Both adults and larvae are
documented from Howard Creek to Bear Creek during the period from 1981 to 1991 (Natural History
Museum 1981, Swift and Howard 2009). Prior to extensive surveys in 2014 (Reid 2015), surveys
targeting lamprey larvae (using ABP-2 electro-fishing equipment) were conducted in selected sites from
Lion Canyon upstream in 2004, 2005, 2011 and 2012, but no larvae were encountered (Reid and
Goodman 2016a). No lamprey were detected in 2014 during a survey of the entire Sespe drainage (Reid
2015). The surveys also provided information on the distribution of suitable, perennial rearing habitat.
Larvae occupy perennial reaches with fine substrates. They are relatively resident but do periodically
swim up into the water column to reposition or move downstream. Larvae were documented as far
downstream as the Freeman Diversion.

In the Santa Clara River, adults enter the system starting in the winter with the opening of the sandbar at
the estuary and continue migrating into May or as long as the mouth remains open (Chase 2001). Initial
arrival at Freeman was observed between 6 and 16 following breaching of the bar (1991-1997). They then
move upstream and usually over-summer, spawning the following spring (McCammon 1953, Chase
2001). Spawning in Sespe Creek likely occurs from late January through April or May, based on
observation of actual spawning and appearance of spawned out adults in lower Sespe Creek and
downstream in the Santa Clara River (McCammon 1953, Puckett and Villa 1985, Chase 2001, United
Water unpublished data). It has been suggested that some Santa Clara River lampreys may survive
spawning, perhaps returning to the ocean. This is based on live, spawned-out individuals observed at the
Freeman Diversion from 1994 to 1997 (Chase 2001). However, it is more probable that these were
moribund post-spawned individuals and would not have survived re-entry to saltwater.

Out-migration of juveniles is associated generally with high-flow events (Goodman et al. 2015). In the
Santa Clara River drainage, high-flow events can reach the ocean from November through May. Due to
their association with punctuated rain events and high flows, this creates a broad possible out-migration
window for lamprey, where out-migration is tied to availability of flow events (Goodman et al. 2015).
The longest potential route from rearing habitat to the ocean in this system would be about 62 miles (100
kilometers) (near the Tule Creek and Sespe Creek confluence), well within the lamprey’s capacity to
travel in a few nights of high flow (Goodman et al. 2015, Reid 2015, Reid and Goodman 2016b).
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4.2.2 SOUTHERN CALIFORNIA STEELHEAD (ONCORHYNCHUS MYKISS)

Description

Steelhead are the anadromous form of O. mykiss, spending part of
their life in the ocean and part in fresh water. Coastal rainbow trout
are the resident form of O. mykiss fish, spending their entire life in
fresh water. Residents have the potential to seed downstream habitats
with juveniles that exhibit the anadromous life-history trait, leading
to a range of migratory behaviors. Therefore, for the purposes of this
MSHCP, any (o) mykiss with the potential for anadromy and access to Aquarium of the Pacific
the ocean is considered a “steelhead.”

Juvenile steelhead are lightly to heavily spotted, with small black spots on a lighter background on the
body and the dorsal, caudal, and adipose fins. Juvenile and larger freshwater resident fish have an
iridescent red to pink stripe running lengthwise down each side. Anadromous fish lose the pink stripe and
present an overall silvery appearance with a “steely” blue-gray color dorsally. Anadromous juvenile fish,
called smolts, undergo a series of changes that allow for higher salinity tolerance and a more silvery
appearance, which continues as they feed and grow in the ocean. Once an adult steelhead returns to
freshwater to spawn, the silvery appearance slowly diminishes. The presence of an adipose fin also
separates them from all other native freshwater fish in anadromous streams in coastal southern California
(Moyle 2002).

Historically, O. mykiss were present in most coastal California streams, with various levels of crossover
between the resident and anadromous forms. Both resident and anadromous forms occupied coastal
rivers, and resident forms occupied isolated lakes and streams with no access to the ocean. Definitive
records documenting the historic occurrence of steelhead in many of the smallest streams in this region do
not exist, but it is assumed that many contained O. mykiss, when no natural barriers were present and
conditions were favorable, particularly during wet years or wet periods of multiple years. Southern
California steelhead still occupy between 37 and 43 percent of the coastal drainages they historically
occupied in the geographic boundaries of the Southern California Steelhead Distinct Population Segment
(DPS) (Good et al. 2005). Between 2000 and 2019, the anadromous form of O. mykiss has been recorded
in the Santa Maria River, Santa Ynez River, Gaviota Creek, Arroyo Hondo, tributaries to Goleta Slough,
Mission Creek, and Carpinteria Creek in Santa Barbara County; Ventura and Santa Clara rivers in
Ventura County; Malibu and Topanga creeks in Los Angeles County; San Juan Creek in Orange County;
and San Mateo Creek in San Diego County.

Threats to steelhead include restricted distribution, loss of significant portions of habitat range,
deterioration of habitats, artificial barriers to upstream migration, modified river flows, and introduction
of non-native species (Moyle 2002). Dams, surface-water diversions, and groundwater extraction driven
by agricultural and urban development are thought to have had the most severe impact on steelhead
populations in the region of the Santa Clara River Watershed (NMFS 2012).

Habitat Characteristics and Use

The ocean phase of adult steelhead is not well understood. Some steelhead appear to range broadly across
the north Pacific, while others stay close to their natal streams (NMFS 2012). Steelhead do not appear to
congregate in large schools in the ocean like other salmonids (NMFS 2012). Adults enter southern
California coastal streams to spawn during or after periods of high flows resulting from winter rains.
Steelhead spend 1 to 2 years in the ocean before returning to spawn for the first time in central and
southern California streams (Shapovalov and Taft 1954).
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Typically, steelhead migrate upstream when stream-flows rise during winter storm events (Moyle 2002)
and after sandbars at the mouths of the rivers breach (Shapovalov and Taft 1954). Depending on rainfall,
upstream migration and spawning occurs in winter and early spring, typically from January through
March, in most southern California streams (Shapovalov 1944a, 1994b, NMFS 1996, United 2016b).
Data from the Freeman Diversion, which has been collected each season since 1993 suggest that adult
steelhead and smolts migrate through the Santa Clara River primarily between March and May; however,
data are biased toward effort after January 1. Eighteen adults have been observed and documented at the
Freeman Diversion and all adults, including kelts, were observed migrating in March and April between
1993 and 2020 (United 2016b; United unpublished data). Additionally, Fukushima and Lesh (1998)
described the migration period for the Santa Clara River as beginning as early as November and
extending through June based upon information provided by CDFW and NMFS biologists, but do not cite
any specific empirical data to support their conclusions.

Unlike other anadromous Pacific salmonids that are semelparous, steelhead are iteroparous and may
return to the ocean after spawning, then return to freshwater to spawn in subsequent years (Shapovalov
and Taft 1954, Moyle 2002). In Waddell Creek, Shapovalov and Taft (1954) observed that kelts returned
to sea almost immediately after spawning, while others were observed migrating downstream as late as
December of the following season. However, most kelts were observed migrating downstream during
April-June, which coincides with the end of the peak of upstream migration of adults, presumably
following spawning.

Water must be approximately 7 inches (18 centimeters) deep or greater, with velocities below about 3 feet
(1 meter) per second for larger adult fish to pass upstream. Vertical barriers must have pools below them
with depths at least 1.5 times the barrier height to allow fish passage (Bjornn and Reiser 1991). Juvenile
steelhead require cool, well-oxygenated water, typically under about 70 °F (21 °C) (Barnhart 1986).
Steelhead can withstand warmer temperatures for short durations (Spina 2007) and are estimated to have
a maximum thermal threshold of 88 °F (31 °C) (Sloat and Osterback 2013).

Steelhead spawn in gravel substrate at pool heads, tail-outs, or in riffles (Moyle 2002). Optimal size of
gravel substrate ranges from 0.2 to 4 inches (0.6 to 10 centimeters) (Bjornn and Reiser 1991). A female
will dig a pit in the gravel with her caudal fin and deposit her eggs. Often more than 1 male will then

fertilize the eggs before the female covers the eggs with the same gravel, creating a redd (Moyle 2002).

During incubation, sufficient water must circulate through the redd to supply embryos with oxygen and
remove waste products. Abundant fine sediments can interfere with this process and result in embryo
mortality (Bjornn and Reiser 1991). Juvenile steelhead emerge from the gravel in approximately 5 to 8
weeks, generally between March and April, depending on water temperature and spawning time
(Shapovalov and Taft 1954, Moyle 2002). In water temperatures around 60 °F (15.5 °C), steelhead can
emerge from the gravel in as few as three weeks (Barnhart 1991).

After emergence, juvenile steelhead inhabit the slowest flowing shallow water at the stream margins and
gradually move to deeper and faster water as they mature. Instream cover, such as cobbles, boulders,
undercut banks, large and small woody material, and overhanging vegetation, is important for juvenile
steelhead survival.

In freshwater, steelhead feed primarily on terrestrial and aquatic invertebrates. Mean prey size is typically
less than 0.1 inch (0.5 centimeter), although diets also include small terrestrial mammals, crayfish, and
fish (Merz 2002).

In California, juveniles generally spend 1 to 3 years in freshwater before migrating to the ocean as smolts
during spring (Shapovalov and Taft 1954, Entrix 1996). Smolts have been observed at the Freeman
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Diversion as early as January and as late as mid-July; however, most smolts arrive at the Freeman
Diversion from March 15 through May 31, even if surface water connection to upstream tributaries occurs
earlier suggesting that photoperiod is a significant driver for smolt downstream migration (Booth 2020).
Booth (2020) also showed that smolts tend to stop active downstream movement when temperatures
increase and presumably residualize to a freshwater rearing life history at least for that season or may
mature in freshwater and not undergo migration to the ocean at all. Finally, Booth (2020) showed that
many smolts arrive at the Freeman Diversion after functional connectivity between the Freeman
Diversion and the estuary is no longer available even if total river flows were to be bypassed for instream
flows.

In some watersheds, coastal lagoons can provide important rearing habitat for juvenile steelhead
(Shapovalov and Taft 1954, Smith 1990, Bond 2006). Steelhead rearing in lagoons usually attain a larger
size before entering the ocean than those rearing in streams, and larger juvenile steelhead have a greater
likelihood of surviving and returning in subsequent years to spawn (Bond 2006). However, to what extent
steelhead undergo lagoon rearing in the Santa Clara River is unknown and may be challenging given the
hydrologic conditions (Booth 2020).

Status and Distribution

In 1997, NMFS listed Southern California steelhead (O. mykiss) as a federally endangered evolutionarily
significant unit (ESU) (62 FR 43937). The ESU included populations from the Santa Maria River in
southern San Luis Obispo County to Malibu Creek in Los Angeles County. In 2002, NMFS extended the
southern boundary of the ESU to the California-Mexico Border (67 FR 21586). In 2005, NMFES
designated final critical habitat (Figure 4-1) for the Southern California Steelhead ESU (70 FR 52488). In
2006 following a status review, NMFS replaced the ESU designation with a DPS designation (71 FR
834). The Southern California steelhead DPS encompasses all naturally spawned steelhead from the Santa
Maria River (inclusive) to the U.S. border with Mexico. The DPS encompasses O. mykiss that exhibit
anadromy below impassible barriers that block upstream migrating adults. NMFS issued a final recovery
plan for the Southern California DPS in 2012 (NMFS 2012), and a five-year review summary and
evaluation of the Southern California Coast Steelhead Distinct Population Segment in 2016 (NMFS
2016). The recovery plan identifies the Santa Clara River Watershed as critical for the survival and
recovery of endangered steelhead. The recovery plan identifies two specific recovery actions regarding
the Freeman Diversion in particular: (1) develop and implement operating criteria to ensure the pattern
and magnitude of water releases from the diversion provide the essential habitat functions to support the
life-history and habitat requirements of adult and juvenile steelhead, and (2) develop and implement plans
to physically modify the diversion to allow natural rates of steelhead migration between the estuary and
upstream habitats (NMFS 2012).

In its critical habitat designation, NMFS developed a list of PCEs (also referred to as physical or
biological features [PBF]) (70 FR 52488). PBFs are considered essential for the conservation of steelhead.
They involve those sites and habitat components that support one or more steelhead life stages and in turn
contain physical or biological features essential to steelhead survival, growth, and reproduction, and the
overall conservation of the DPS. These PBFs are the following:

1. Freshwater spawning sites with water quantity and quality conditions and substrate supporting
spawning, incubation and larval development

2. Freshwater rearing sites with:

a. Water quantity and floodplain connectivity to form and maintain physical habitat
conditions and support juvenile growth and mobility

b. Water quality and forage supporting juvenile development
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c. Natural cover such as shade, submerged and overhanging large wood, log jams and
beaver dams, aquatic vegetation, large rocks and boulders, side channels, and undercut
banks

3. Freshwater migration corridors free of obstruction and excessive predation, with water quantity
and quality conditions and natural cover such as submerged and overhanging large wood, aquatic
vegetation, large rocks and boulders, side channels, and undercut banks supporting juvenile and
adult mobility and survival

4. Estuarine areas free of obstruction and excessive predation with:

a. Water quality, water quantity, and salinity conditions supporting juvenile and adult
physiological transitions between fresh- and saltwater (smoltification)

b. Natural cover such as submerged and overhanging large wood, aquatic vegetation, large
rocks and boulders, side channels

c. Juvenile and adult forage, including aquatic invertebrates and fish, supporting growth and
maturation

Occurrence in Plan and Permit Areas

Dagit et al. (2020) summarized existing monitoring programs and anecdotal observations from 1994—
2018 for the Southern California steelhead DPS and reported 177 adult steelhead returns across the entire
range (noting that this is an undercount due to sporadic monitoring efforts in only a few watersheds). Of
the 177 observed adult steelhead, 16 were observed in the Santa Clara River at the Freeman Diversion.
Since publication of that paper, 2 adult steelhead were observed in March 2020 leaping over the false weir
and activating motion-sensor cameras after ascending the Denil fish ladder at the Freeman Diversion.
Data on the historic and current population size and distribution of steelhead in the Santa Clara River
watershed are limited. Moore (1980) estimated the historic annual run size in the Santa Clara River
system to be around 9,000 adult steelhead. However, determining an accurate run size for the historic
population is challenging because no thorough surveys have been conducted and the watershed was
stocked with hatchery steelhead from northern rivers in the early 1900s. Stoecker and Kelley (2005)
consider the Santa Clara River to be a migration corridor from the ocean to spawning and rearing habitats
upstream in Santa Paula, Sespe, and Piru creeks (and to a lesser extent, Pole and Hopper creeks), although
occasionally steelhead are found rearing in the perennial reaches of the mainstem Santa Clara River.
Currently, much of the mainstem is considered low-quality steelhead habitat, but historically may have
provided over-summering habitat for adult fish and rearing habitat for juveniles (Stoecker and Kelley
2005).

According to Titus et al. (2006) Santa Paula Creek was a principal steelhead spawning tributary prior to
1948, and small numbers of steelhead were caught there each year by anglers until 1973. Another record
from 1957 reports the presence of steelhead from the Sespe Gorge area to the mouth of Sespe Creek. In
March 1987, steelhead were electro-fished on Santa Paula Creek, 4 miles (6.5 kilometers) upstream of the
Santa Clara River confluence and 0.3 mile (0.5 kilometers) downstream of the Harvey Diversion Dam.
Some reports indicate steelhead were found primarily in pools immediately downstream of the Harvey
Diversion Dam, but a 2010 account indicates fish were captured farther downstream, approximately 1.7
miles (2.7 kilometers) upstream of the confluence with the Santa Clara River. Additionally, between
March and May 2008, approximately 95 smolts were reported by United near the Freeman Diversion.

A 1983 study found steelhead present only in the lower 6 miles (10 kilometers) of Santa Paula Creek, but
sampling methods were considered relatively inefficient (CDFW 2016b). Surveys of the Santa Paula
Creek watershed in 2007 found steelhead only in reaches upstream of the Sisar Creek confluence
(Stillwater 2007a). Since the construction of the Freeman Diversion in 1991, United has collected
intermittent steelhead migration data in the fish ladder and a downstream migrant fish trap (United
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2016Db). In the mainstem Santa Clara River, over 2,000 steelhead smolts have been captured at the
Freeman Diversion between 1995 and 2011, but abundance has varied greatly from year to year. Smolt
counts have ranged from very few (less than 5 individuals, 1998, 1999, 2002, 2004, 2005, 2013, 10 to 40
individuals, 2003, 2011, 2012, and 2014), to moderate (around 100 to 200 individuals, 1995, 1996, 2001,
2008, 2009, 2010), and to relatively high abundance (413 in 1997 and 839 in 2000). Some (if not all) of
the variation in smolt counts is due to changes in trapping efficiency resulting from operating conditions
at the diversion (e.g., high flow conditions in which smolts may traverse the fish ladder or wash over the
face of the dam and evade capture) (United 2016b). However, the ability of adult steelhead to migrate
through the mainstem river and successfully spawn in tributary streams, and variation in environmental
conditions, also drives variation in smolt abundance for steelhead populations (NMFS 2012).

Upon entering or exiting the Santa Clara River mouth at the ocean, steelhead must navigate the Santa
Clara River Estuary (SCRE). Most of the year, the SCRE is closed by a sand bar, creating a lagoon.
Studies of steelhead in the San Gregorio and Scott Creek lagoons to the north have demonstrated that
steelhead use a rearing strategy that includes 1 to 2 years of residency in upstream habitats, followed by
lagoon-rearing on the order of weeks to months before smolts emigrate to the ocean. Although a closed
sand bar and dry conditions in the river upstream of the lagoon may force extended periods of lagoon
rearing, little is known regarding habitat use within the SCRE. Although no steelhead have been
documented in routine seining surveys conducted by the City (Stillwater 2018), 7 stranded steelhead in
the size range of 10 to 12 inches (25 to 30 centimeters) were identified following an artificial breaching
event in October 2010 (Cardno 2010, Swift et al. 2018). This suggests the SCRE lagoon, at least in some
years, has suitable habitat for steelhead rearing when the lagoon mouth is closed. However, although
these stranded steelhead were not tagged, it is highly probable that the fish stranded in the lagoon in
October 2010 were some of the same 64 fish that were transported as smolts from the Freeman Diversion
to the lagoon in the spring of the same year (Swift et al. 2018). If these were the same fish, observations
of the length and girth of the stranded fish indicated that these fish grew substantially through the summer
months while rearing in the lagoon. Thus, the SCRE may potentially provide rearing habitat for juvenile
steelhead, for at least short periods, particularly when water quality conditions are favorable.

However, under open-mouthed conditions, steelhead likely use the lagoon habitat primarily as a
migratory corridor with only short periods of residency. A study of Santa Clara River steelhead smolts
captured at the Freeman Diversion further supports this hypothesis. As part of a larger study of southern
California steelhead outmigration survival, movement, and straying, Kelley (2008) captured 133 steelhead
smolts upstream of the Freeman Diversion and tagged 81 of them with acoustic and PIT tags prior to
release in the SCRE. Acoustic receivers were placed outside of the estuary, to detect fish that migrated
into the ocean. Under open-mouth conditions, Kelley (2008) found most of these steelhead smolts spent
less than three days in the estuary before migrating to the ocean, and half of the smolts migrated to the
ocean within 2 days of release.

Evidence to support the presence of native steelhead in the Santa Clara River watershed includes historic
accounts of fish presence, genetic information (i.e., specific southern California steelhead mitochondrial
DNA haplotypes and nuclear microsatellite alleles that only occur in southern O. mykiss populations),
genetic uniqueness in watersheds, and genetic relatedness between watersheds indicating possible gene
flow from the ocean (Clemento et al. 2009, Abadia-Cardoso et al. 2016). Abadia-Cardoso et al. (2016)
also looked at the proportion of sampled individuals that possessed single nucleotide polymorphisms
unique to anadromous (as opposed to resident) fish. They found that most populations in southern
California had very low frequencies of alleles associated with anadromy, consistent with their limited
opportunities to express an anadromous life history. In the Santa Clara River, a higher frequency was
observed of the alleles associated with anadromy in samples from the Sespe River than from Piru Creek
(no other results were reported).
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An early mitochondrial DNA study (Nielsen et al. 1997) on southern California O. mykiss suggests some
genetic introgression from northern steelhead occurred (i.e., alleles from Northern California O. mykiss
were found in southern O. mykiss). However, it is unclear the degree to which hatchery fish influenced the
abundance estimates reported in older accounts. The genetic results of Clemento et al. (2009) indicate
that, in the Santa Clara River, relatively little genetic introgression occurred between wild populations and
stocked hatchery fish. More recently, Abadia-Cardoso et al. (2016) assessed the genetics of southern and
Baja California O. mykiss populations to describe 2 major lineages: native coastal steelhead and
introduced hatchery rainbow trout. Individuals from the Santa Clara River tributaries (including Piru,
Santa Paula and Sespe creeks) were of native coastal steelhead descent, consistent with the results of
Clemento et al. (2009).

Past stocking may have temporarily increased run sizes and population numbers, resulting in a greater
number of steelhead migrating into and out of local rivers than otherwise would have occurred. However,
because genetic results (Clemento et al. 2009, Abadia-Cardoso et al. 2016) indicate there was no
substantial introgression between wild and stocked fish in the Santa Clara River watershed, these stocked
fish were either taken out of the population by sport fishing, were unable to successfully survive
conditions in the system, and/or did not successfully spawn. It should be noted that in the Clemento et al.
(2009) and Abadia-Cardoso et al. (2016) studies, samples taken for genetic analyses were not
systematically collected within the watershed, meaning that introgressed individuals may have been
present but not sampled. No data exist that would inform an assessment of what proportion of historic
southern California steelhead in the Santa Clara River were wild versus stocked fish. Regardless of the
historic population size of steelhead, humans have negatively altered habitat conditions for steelhead in
the Santa Clara River drainage. No focused studies have been undertaken to determine current population
size and distribution in the Santa Clara watershed. The most current and complete data on southern
California steelhead have been collected downstream of the Freeman Diversion, about 11 miles (18
kilometers) upstream of the SCRE ocean inlet. All spawning and most rearing habitat for steelhead is
located on tributaries above the Freeman Diversion. Steelhead must pass the Freeman Diversion to access
this habitat. In addition, all smolts produced in the watershed must pass the structure to access the estuary
and ocean. Since 1995, 14 southern California steelhead adults are known to have successfully passed
through the diversion’s fish ladder (United 2016b). The most recent observation of upstream migrating
adults occurred in 2012 when 2 adult steelhead were documented passing the Denil fish ladder at the
Freeman Diversion successfully.

Once upstream of the Freeman Diversion Dam and given the appropriate hydrologic conditions, steelhead
can migrate up Santa Paula Creek, Sespe Creek, and possibly into the lower portion of Piru Creek
downstream of Santa Felicia Dam and into Hopper Creek. Efforts are underway to address several
barriers on these creeks that restrict migration and expand the suitable spawning and rearing habitat
available for upstream migrating adults. Santa Paula Creek has two fish ladders: one at the Harvey
Diversion, and one at a U.S. Army Corps of Engineers (USACE) flood control channel. Both fish ladders
were damaged during floods in 2005 and as of 2020 the diversion fish ladder may be impassible due to
continued downcutting of the stream bed at the entrance to the fish ladder. The USACE fish ladder
requires continual maintenance and appears frequently impassible due to down-cutting of the stream bed
at the entrance of the fish ladder, and inundation by debris and riparian vegetation growth. Sespe Creek
has no sizeable diversions or fish barriers along its length. On Piru Creek, Santa Felicia Dam is a
complete upstream barrier to any southern California steelhead that could make it there, but it can pass
steelhead downstream during spill events into lower Piru Creek. Reliable historical documentation of
anadromous adults in Piru Creek does not exist. Genetic evidence does indicate steelhead in the Piru
watershed are native to the region (Clemento et al. 2009, Abadia-Cardoso et al. 2016).
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4.2.3 TIDEWATER GOBY (EUCYCLOGOBIUS NEWBERRYTI)

Description

Gobies are small, semi-translucent, cylindrical fish, reaching

about three inches (7.5 centimeters) total length with little

sexual dimorphism related to size. The pelvic fins fuse into an

oval disc on the ventral side of the chest. The small scales are

embedded in the skin and usually not visible. Scales are absent

from the head and the anterior third of the body. Breeding Photo courtesy Steve Howard
females develop dark brown or blackish color on the body and

dorsal and anal fins. The head and tail remain brownish or greenish. The dorsal quarter of the first dorsal
fin remains cream colored or yellowish orange. This area is translucent in smaller, non-breeding
individuals and is one of the best identification characteristics separating it from similar gobies in
California. Many of these characteristics are similar or identical between northern and southern tidewater
goby (E. kristinae). The southern tidewater goby has been recognized recently as a second species in
Eucyclogobius (Swift et al. 2016). The oval disc of the fused pelvic fins, the presence or absence of
cephalic canals, and genetics separate the southern fish from all other gobies.

Habitat Characteristics and Use

Populations of goby usually are found in coastal lagoons and the upper low salinity areas of larger
estuaries. Many of these estuaries are flushed by high freshwater flows during the winter, from about late
November to late April. Within a few weeks or months, flows recede, and barrier sand bars develop,
usually closing the lagoons off from the ocean for several dry months. Gobies occupy the open water of
these lagoons, their vegetated margins, adjacent marshes, and often move into the lower portions of the
tributary streams if the gradient is low and no barrier is present (more than 6 inches [15 centimeters] high)
to upstream movement. Clean, unconsolidated sandy substrate is needed for breeding burrows, but non-
breeding individuals range over mud, rocks, vegetated areas, and among algal mats and dense
macrophytes.

In the spring (April or May), after lagoons have stabilized, male gobies excavate burrows into sandy
substrate about 4 to 8 inches (10 to 20 centimeters) long and hollow out an area under the sand. The adult
females actively compete for access to the burrows. Dominant females deposit 300 to 600 eggs in a
burrow and the male guards it for several days depending on water temperature. Females can produce a
clutch of eggs about every 2 weeks (USFWS 2005).

Gobies are micro-carnivores and will consume almost any animal small enough to be swallowed whole,
such as snails, mysid shrimp, amphipods, isopods, chironomid larvae, various other aquatic insects,
ostracods, and oligochaetes. They feed both day and night and forage largely on the bottom substrate.

Status and Distribution

Primary threats to gobies are actions that disrupt the normal or natural changes in coastal lagoons. These
lagoons are usually at the downstream end of larger drainages impacted extensively by a variety of
anthropogenic disturbances to water quality, sediment load, and flow regime. Major threats include
destruction, modification, or curtailment of goby habitat due to alteration of flow regimes from
construction of dams, diversions, and levees, decreased water quality, and competition and predation from
invasive species (USFWS 2005).

The tidewater goby was federally listed as endangered on March 7, 1994 (59 FR 5494). Critical habitat
was designated on November 20, 2000, for populations in Orange and San Diego counties, south of the
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Los Angeles Basin (65 FR 69693, USFWS 2000b). On January 31, 2008, revised critical habitat was
established in Del Norte, Humboldt, Mendocino, Sonoma, Marin, San Mateo, Santa Cruz, Monterey, San
Luis Obispo, Santa Barbara, Ventura, and Los Angeles counties (73 FR 5920) (Figure 4-1), and on
February 6, 2013, critical habitat was formally designated (78 FR 8745). In its critical habitat designation,
USFWS developed a list of PBFs that include (78 FR 8745):

e Persistent, shallow (in the range of approximately 0.3 to 6.5 feet [0.1 to 2 meters] deep), still-to-
slow-moving lagoons, estuaries, and coastal streams with salinity up to 12 parts per thousand,
which provide adequate space for normal behavior and individual and population growth that
contain one or more of the following

e Substrates (e.g., sand, silt, mud) suitable for the construction of burrows for reproduction,

e Submerged and emergent aquatic vegetation, such as sago pondweed (Potamogeton pectinatus),
ditch grass (Ruppia maritima), broadleaf cattail (Typha latifolia), and bulrush (Scirpus spp.), that
provides protection from predators and high flow events

e Presence of a sandbar(s) across the mouth of a lagoon or estuary during the late spring, summer,
and fall that closes or partially closes the lagoon or estuary, thereby providing relatively stable
water levels and salinity

A recovery plan for the goby was finalized on December 7, 2005 (USFWS 2005). On March 13, 2014, the
USFWS proposed reclassifying the goby from endangered to threatened (79 FR 14340), but down-listing
of the species has not yet been finalized.

Historically, the range of goby was entirely within the coastal zone of California, covering nearly its
entire length. It occurred from the mouth of the Smith River in Del Norte County south to Agua Hedionda
Lagoon in San Diego County. Large gaps existed in this range, with very few records along the north
coast from the Russian River to south of the Eel River. No records are known from the Carmel River
south to Arroyo de la Cruz in the Big Sur area (Swift et al. 1989). These gaps are areas occur where the
coastline is steep and stable lagoons do not develop at the mouths of streams.

A recent paper by Swift et al. (2016) found historical accounts of goby (E. newberryi) to be erroneous as
the original distribution covers 2 species: northern tidewater goby (E. newberryi) and southern tidewater
goby (E. kristinae). Populations and individuals south of Palos Verdes are now southern tidewater goby
with the southernmost distribution of northern tidewater goby now just including areas south of Topanga
Creek (Santa Monica).

The goby has been extirpated at many locations, and many other existing localities are so small or
ephemeral that a continuous population is not supported. In 2005, 23 (17 percent) of 134 documented
historical locations for the northern tidewater goby were considered extirpated, and 55 to 71 of the
locations (41 to 52 percent) were considered so small or degraded that long-term persistence is uncertain
(USFWS 2005). However, these numbers may be slightly different now that southern tidewater goby are
differentiated from northern tidewater goby.

Occurrence in Plan and Permit

Critical habitat for the northern tidewater goby was first established in the Santa Clara River in 2008. The
Santa Clara River lies in Ventura Recovery Unit 2 and is 1 of only 3 original populations in this unit. The
other two are the Ventura River mouth and Ormond Beach wetland. The Santa Clara River population has
been identified as the largest and most robust in this recovery unit and the preferred source for fish to
establish new populations during the recovery process.
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The CNDDB shows record of goby collections from the SCRE mouth to 2.5 miles (4 kilometers)
upstream, between Ventura and Oxnard in 1974, 1984, and 1995. The last record shows observations
were made in 1999 of 9 adults. The City of Ventura Sanitation Department has supported once- to twice-
yearly status surveys for northern tidewater gobies in the lower Santa Clara River that show the
population was robust from 2004 through 2010, with at least tens of thousands of fish present (Entrix
2004, 2007a, 2007b, 2008a, 2008b, 2009, Cardno Entrix 2010). 2013-2016 surveys found very few
gobies, however, presenting the possibility that the population suffered a precipitous decline: zero gobies
were captured during 2013-2014 seine hauls, 10 were captured in 2015, and 12 in 2016), (Stillwater
2018). Competition and predation by non-native species, potentially exacerbated by dry water year
reductions in berm breach frequency, and untimely artificial breaches are thought to have contributed to
their decline in the SCRE (Swift et al., 2018).

4.2.4 WESTERN POND TURTLE (ACTINEMYS MARMORATA)

Description

The pond turtle is medium-sized with a carapace ranging from
3.3 to 8.5 inches (8.5 to 21.5 centimeters) in length for adults
(Stebbins 2003). Hatchlings are approximately 1 inch (2.5
centimeters) in carapace length, with tail lengths almost as
long as the carapace. Pond turtles have unkeeled carapaces
that can be drab dark brown, olive brown, or blackish in color,
usually with a pattern of lines or spots radiating from the
centers of the scutes. The plastron lacks hinges and has six
pairs of shields that can be cream or yellowish in color with
large dark brown markings, or they can be unmarked. The
legs have black speckling and may show cream to yellowish coloring. The head usually has black spots
on it and may show cream to yellowish coloring, with the throat and neck being uniformly light in color.

Photo courtesy Sara Dowey, 2016

Habitat Characteristics and Use

Pond turtles are diurnal primarily, though some nocturnal activity occurs in summer (Holland and Bury
1998). The species is highly aquatic, typically basking on structures or plant material at water level and
rarely by floating at the surface. Turtles will quickly slide into the water and dive to escape threats. Pond
turtles are usually active from February to November, though may be active all year at warm, southern
latitudes. In winter, pond turtles hibernate underwater, often in the muddy bottom of a pool or may
overwinter on land up to 0.3 mile (0.5 kilometer) from the nearest watercourse (Holland 1994). If summer
droughts result in the disappearance of wetted habitat, pond turtles may aestivate by burying themselves
in soft bottom mud or move to upland areas to shelter under dense brush, logs, leaves, or woodrat nests
(Slavens 1995, Lemm 2006).

Adult pond turtles do not mate until they are approximately 8 to 10 years old. Reproduction typically
begins with mating in April and May. From April through August, females climb onto land to dig a nest
to lay a clutch of 2 to 11 eggs. While some females may lay 2 clutches in a year, most are thought to lay
eggs every other year. Hatchlings emerge in early fall or overwinter in the nest (Holland 1994).

Pond turtles eat a wide variety of foods including aquatic plants, invertebrates, worms, frog and
salamander eggs and larvae, crayfish, carrion, and occasionally frogs and fish (Holland 1985, 1994, Bury
1986). The greatest single threat to this species is habitat destruction. Over 90 percent of the wetland
habitats in its historic range in California have been eliminated due to agricultural development, flood
control and water diversion projects, and urbanization (57 FR 45761). Associated with these threats are
increased habitat fragmentation and other attendant effects on genetic variability. Other localized threats
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include contaminant spills, grazing, off-road vehicle use (58 FR 42717), and predation by non-native,
introduced predators such as bullfrogs (Holland 1994).

Status and Distribution

The western pond turtle currently has no federal listing status. In 1992, USFWS was petitioned to
consider the species for listing (57 FR 45761) (USFWS 1993) but after formal review declined to list the
species. However, they reclassified both recognized subspecies (E.m.marmorata and E.m.pallida) as
Category 2 candidates for listing (58 FR 42717), a designation that was later abandoned for all candidate
species. The western pond turtle is listed as a California Species of Special Concern (Jennings and Hayes
1994, CDFW 2019).

In California, the pond turtle’s range extends from the Oregon border south, along the coastal ranges into
northern Baja California, from sea level to above 5,905 feet (1,800 meters) above sea level. Preferred
habitats include ponds, lakes, rivers, streams, creeks, marshes, and irrigation ditches with abundant
vegetation, and rocky or muddy bottomed woodlands, forests, and grasslands. In streams, pond turtles
prefer pools over shallower areas. Adequate structure, such as logs, rocks, cattail mats, and exposed
banks, is required for basking (Stebbins 2003). Genetic structure within the distribution has been
proposed (Spinks and Shaffer 2005), with southern California populations thought to contain important
cryptic genetic diversity.

Occurrence in Plan and Permit Areas

The CNDDB contains several documented historical occurrences of the pond turtle in the plan area
(CDFW 2016b). Field surveys conducted in 1977 revealed 7 locations contributing to a large population
of pond turtles on Sespe Creek, about 0.6 mile (1 kilometer) southwest of the junction with Highway 126.
In 1987, surveys found moderate-sized population at three locations including: the Santa Clara River
mouth, Lake Piru, east of Sespe Wildlife Area, and Santa Paula Creek, southeast of Ojai and north of
Santa Paula. Year-round trapping surveys in 2012-2016 consistently found adults south of the Piru Lake
spillway, and from 2009-2016 reports were made of sightings on the Santa Clara River from southwest
Santa Paula, just above the South Mountain Road bridge crossing, upstream to Fillmore. Western Pond
Turtles have been observed regularly between 2011 and 2018 in the main channel and on flooded side
channels on Nature Conservancy properties from Hanson east and upstream to Taylor. They have also
been observed in the main channel and in wet side channels on the Hedrick Ranch Nature Area from 2010
to 2016.

Pond turtles have been observed, more than 10 to 20 at a time, in the Santa Clara River immediately
above and below the Freeman Diversion facilities throughout the spring and summer months. They are
occasionally encountered in the fish trap and fish bay (United 2016a). Additional surveys conducted
between 2010 and 2012 for the City of Santa Paula regularly identified approximately 25 to 30
individuals on the Freeman Diversion and plunge pool (BioResource 2013). Five adults have been
recorded in the screened fish bay from 1994 to 2016, and 60 adults and hatchlings were captured in the
fish trap from 1994 to 2014. The fish trap was not in operation after April 2014.
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4.2.5 LEAST BELL’S VIREO (VIREO BELLII PUSILLUS)

Description

The least Bell’s vireo is 1 of 4 subspecies of Bell’s vireo in the Vireonidae
family. It is a small songbird identified by its distinctive call and gray and
white feathers. Its coloration is dull, ashy gray on the head with grayish
olive on its back, wings, and feathers and pure white underneath, including
the underwing coverts. It has a short, superciliary streak over its dark eye,
two wing bars, and dull white on the narrow margins of the wings and tail
(USFWS 1998).

Habitat Characteristics and Use

Vireo is found typically in structurally diverse woodlands located in
riparian areas. Habitat requirements critical to the continued existence of
this species include dense cover within 6 feet (2 meters) of the ground for
nesting and a dense, stratified canopy for foraging. Ideal habitat consists of
a well-developed overstory with a dense shrub understory, often characterized as an early successional
stage. Typical breeding habitat consists of an understory of dense riparian subshrub or shrub thickets,
with a mature riparian overstory. While willow-dominated habitat is often used by the vireo for nesting,
plant species composition does not appear to be as important as the structure of the habitat (Griffith and
Griffith 2000).

Photo courtesy
B.M. Peterson, USFWS 2016

Vireo migrate up to 1,990 miles (3,200 kilometers) from breeding grounds in California and northern
Baja California, south to southern Baja California (USFWS 1998). Most vireos begin migrating in late-
July through late-September, with some individuals overwintering in the United States (NatureServe
2016). The species returns north to its breeding grounds in late March (NatureServe 2016). The typical
breeding season is April through August.

Vireo is insectivorous, preying on a variety of insects including beetles, bugs, grasshoppers, caterpillars,
and moths. Prey is gleaned mostly from foliage but is also obtained from vegetation surfaces while the
prey hovers in the air. Foraging typically occurs in areas near nesting sites in riparian habitats and
adjacent chaparral, scrub, and oak woodlands. These birds are highly territorial and establish home ranges
of 0.5 acre to 4.5 acres (2,000 to 18,000 square meters), although ranges can be as large as 10 acres
(40,500 square meters) in some cases (Greaves 1989, USFWS 1998).

Habitat loss and fragmentation are primary factors in the decline in vireo populations (Riparian Habitat
Joint Venture 2002). Clearing of riparian woodlands, diking of rivers, livestock grazing, urbanization, and
development of dams in the vireo’s range has resulted in loss of riparian habitat. Impounding upstream
and diverting water has lowered water tables downstream, which reduces the amount of dense vegetation
(USFWS 1998). Vireo is a common host for the brown-headed cowbird (Molothrus ater) and brood
parasitism is a contributing factor in the vireo’s decline (Riparian Habitat Joint Venture 2002).
Historically, habitat for the vireo was not accessible to the cowbird, so no defense mechanisms against
brood parasitism evolved (USFWS 1998). Over the past decade, vireos have increased dramatically at
several sites along the Santa Clara River where cowbird control has been performed consistently.

Status and Distribution

The least Bell’s vireo was federally listed as endangered in 1986 (51 FR 16574). Critical habitat was
established for least Bell’s vireo in 1994 (59 FR 4845), and a draft recovery plan has been completed
(USFWS 1998). A five-year status review for the least Bell’s vireo was completed in 2006 (USFWS
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2006) and recommended down-listing of the species. USFWS is currently developing a habitat suitability
model and collecting data to explore either down-listing or delisting the least Bell’s vireo, but no change
in listing status has occurred to date. The least Bell’s vireo is listed as endangered by the state of
California (CDFW 2016a). The critical habitat designation contained PBFs as (59 FR 4845):

Riparian woodland vegetation that generally contains both canopy and shrub layers, and
includes some associated upland habitats. Vireos meet their survival and reproductive needs
(food, cover, nest sites, nestling and fledgling protection) within the riparian zone in most areas.
In some areas they also forage in adjacent upland habitats.

Historically, least Bell’s vireo extended from the interior of northern California near Red Bluff in Tehama
County, south through the Sacramento and San Joaquin valleys, and the Sierra Nevada foothills. It also
occurred in the Coast Ranges from Santa Clara County south to approximately San Fernando, Baja
California, Mexico, in Owens Valley, Death Valley, and in scattered oases in the Mojave Desert (USFWS
1998). The species was listed as endangered in 1986 after the population experienced a dramatic decline.
Since 1986, the population has expanded north from San Diego County into the valleys of Santa Ynez,
Ventura, and Riverside counties.

Occurrence in Plan and Permit Areas

The Santa Clara River is considered one of the most important sites for vireo recovery. The plan area falls
in the Santa Clara River population unit for least Bell’s vireo. Habitat occurs in patches along the river
and the location and quality of these patches varies from year to year based on river conditions. In 1996,
this area represented three percent of pairs recorded in southern California (USFWS 1998). In 1997, 60
pairs were detected along the Santa Clara River. In the last five-year status review conducted for the least
Bell’s vireo, 117 territories were estimated for the years 2001 to 2005, 4 percent of least Bell’s vireo
territories in the United States (USFWS 2006).

The CNDDB has several records of vireo sightings within the plan area from 1910 to May 2017. Included
in these records are surveys upstream and downstream of the Freeman Diversion from the years 1991,
2012, and 2013. During these surveys, 6 pairs and 2 males were seen in 1991. Twenty-two pairs, 7 males,
4 adults, and 51 young in 2012, and 28 pairs, 5 males, 1 transient, and 48 young in 2013. Many surveys
for vireo have occurred and continue to take place all along the Santa Clara River and its tributaries (e.g.,
Werner 2013a, 2015a). The population appears to be rapidly expanding into the available habitat in the
watershed (CDFW 2016b).

United has performed breeding surveys for vireo annually from 2012 to 2019 (Table 4-2) in the Santa
Clara River both upstream and downstream of the Freeman Diversion (Griffith Wildlife Biology 2013,
2014, 2015, 2016, 2017, 2018, and 2019) and surveys are underway in 2020. Many surveys for vireo have
occurred and continue to take place all along the Santa Clara River and its tributaries (e.g., Werner 2013a,
2015a). The population appears to be rapidly expanding into the available habitat in the watershed
(CDFW 2016b).

The focused surveys have been conducted along the Santa Clara River at locations in the plan area with
suitable habitat for vireo, and where covered activities could have an effect (Figure 4-2). Each year, the
number of territorial sites for vireos detected in the survey area increased (Table 4-2). Most of the new
locations were in young willows that developed into vireo-quality habitat during the survey years. Some
of the increase represented a higher density in already occupied habitat. After nesting, breeding territories
broke down, and essentially all types of habitat in the study area were utilized for foraging.
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Figure 4-2 Observations of Vireo Pairs in the Bird Study Area around the Freeman Diversion During Survey Years 2012-2019
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Table 4-2 Territorial Sites for Least Bell’s Vireos Detected in the Survey Area

Year Number of Territorial Sites Percent with Paired Vireos
2012 26 95

2013 27 96

2014 35 94

2015 42 88

2016 65 96

2017 85 95

2018 93 99

2019 87 100

Summarizing from Griffith Wildlife Biology (2012-2019), in 2012, 18 pairs of vireos were visualized on
the site and produced at least 21 nests from which 15 pairs had 16 successful nests (1 pair double
brooded), fledging at least 51 young (3.4 young per pair). For 2013, 21 of the 25 pairs seen on-site
completed at least 24 nests (13 nests observed, 11 nests known only from family groups); of these 19 of
the 21 pairs had 20 successful nests (1 pair double brooded), fledgling at least 48 young (at least 2.53
young per pair). This is lower than the actual number of young per pair since counts were not obtained for
the 11 family group nests. For 2014, 19 of the 33 pairs in the study area were monitored partially or fully,
where they were observed completing at least 21 nests (14 nests directly observed and 7 according to
family groups). At least 13 out of 16 were successful, producing 36 fledglings (2.77 per pair). In 2015, 21
of the 37 pairs on-site were monitored partially or fully, and 22 pairs built at least 25 nests (13 nests
directly observed and 12 according to family groups). At least 17 out of 20 were successful, producing at
least 43 fledglings (a minimum of 2.53 per pair). In 2016, 39 vireo pairs built at least 40 nests, 36 of
which were successful. Of the 36, 12 were fully monitored and 24 according to family groups. The 12
nests produced 44 young (3.67 per pair) whereas the 24 nests produced at least 43 offspring (1.79 per
pair). In 2017, using upstream and downstream data, 54 vireo pairs produced at least 65 nests, of which
50 nests were successful. Of the 50, 23 were monitored and 27 were known by family group. The 23
monitored s 4-2a-d). In 2018, 46 pairs produced at least 48 nests, of which 42 nests were successful.
Twelve of the 42 successful nests were fully monitored, and numbers of eggs, nestlings, and fledglings
are known for those nests. The 12 fully monitored nests fledged 39 young (3.25 young/parent pair).
Finally, in 2019, complete data was documented on 46 pairs, which had at least 48 nests of which 47 were
successful. Observed successful nests produced at least 112 young, and possibly up to 160 young
extrapolating from data collected (Griffith 2019).

From 2012 to 2015, two cowbird traps were operated in the survey area during the nesting season
between April 1 and June 30, and several more traps were operated just upstream and downstream of the
study area (Griffith Wildlife Biology 2015). No evidence of brood parasitism by the brown-headed
cowbird was detected from 2012 to 2015. In 2012, no free flying cowbirds were observed. In 2013, 1
free-flying male cowbird was detected. In 2014, 3 lone free-flying male cowbirds were detected. In 2015,
1 free flying male cowbird was detected. In 2016, no cowbird traps were operated in the main river
channel, but there was 1 trap operated slightly off-site from April-May. Free flying cowbirds were seen
regularly in the study area, but no brood parasitism was observed. In 2017, limited trapping was done, and
extensive cowbird numbers were reported in the study area. Parasitism was reported upstream (4 out of
21) but not downstream (0 out of 7) of the Freeman Diversion (Griffith Wildlife Biology 2017). In 2018,
five cowbird traps were operated from April to November. During the trap operation period 1,090
cowbirds were removed, including 142 during the breeding season (April 1 through July 14; 75 male, 61
females, 6 juvenile) and 948 during the non-breeding season (July 15 through November 30; 294 males,
258 females, 396 juveniles).
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4.2.6 SOUTHWESTERN WILLOW FLYCATCHER (EMPIDONAX TRAILLII EXTIMUS)

Description

The flycatcher is a small passerine bird in the Tyrannidae family,
measuring approximately 5.7 inches (14.5 centimeters) in length. It
has a grayish-green back and wings, whitish throat, light gray-olive
breast, and pale yellowish belly. Two white wingbars are visible
(juveniles have buffy wingbars) and the eye ring is faint or absent.
The upper mandible is dark, and the lower is light yellow grading to
black at the tip. Their song sounds like a sneezy “fitz-bew” or a “fit-
a-bew” and the call is a repeated “whit.” The southwestern willow
flycatcher is 1 of 4 currently recognized willow flycatcher

subspecies: Empidonax traillii extimus, E. t. adastus, E. t. brewsteri,
and E. 1. traillii (Phillips 1948, Unitt 1987, Browning 1993). Photo courtesy USDA.gov 2015

Habitat Characteristics and Use

The flycatcher breeds in dense riparian habitats, typically near surface water or saturated soil. Riparian
patches used for nesting vary widely in size and shape, mean patch size is 21.2 acres (85,800 square
meters), and the median size is 4.4 acres (17,800 square meters) (USFWS 2002). Throughout its range,
the flycatcher arrives on breeding grounds in late April and May. Nesting begins in late May and early
June, and young fledge from late June through mid-August (Whitfield 1990, Maynard 1995). As a
neotropical migrant, the southwest willow flycatcher flies to Mexico, Central America, and possibly
northern South America during the non-breeding season (Phillips 1948, USFWS 2002).

The flycatcher is an insectivore, foraging in dense shrub and tree vegetation along rivers, streams, and
other wetlands. The bird typically perches on a branch and makes short direct flights or sallies to capture
flying insects. Declines in flycatcher populations have been attributed to loss, modification, and
fragmentation of habitat, and brood parasitism by brown-headed cowbirds (Whitfield 1990, Sferra et al.
1995, Finch and Stoleson 2000).

Status and Distribution

The southwestern willow flycatcher was federally listed as endangered on February 27, 1995 (60 FR
10695) and critical habitat (Figure 4-1) was designated on July 22, 1997 (62 FR 39129). This designation
was vacated in 2001, with a new proposal for critical habitat issued in 2004, and the final designation on
October 19, 2005 (70 FR 60886). USFWS proposed a revision to the critical habitat on August 15, 2011
(76 FR 50542) and reopened the comment period on July 12, 2012 (77 FR 41147). Final critical habitat
was designated on January 3, 2013 (78 FR 344) (see Figure 4-1). The species is listed as endangered by
the State of California (CDFW 2016a). A final recovery plan was issued in August 2002 (USFWS 2002).
The designation of critical habitat included establishment of PBFs as (78 FR 344) riparian habitat along a
dynamic river or lakeside in a natural or manmade successional environment (for nesting, foraging,
migration, dispersal, and shelter) made up of trees and shrubs, and some combination of the following:

e Dense riparian vegetation with thickets of trees and shrubs that can range in height from about 6.5
to 98.5 feet (2 to 30 meters). Lower-stature thickets 6.5 to 13 feet (2 to 4 meters tall) are found at
higher elevation riparian forests and tall-stature thickets are found at middle and lower-elevation
riparian forests

e Areas of dense riparian foliage at least from the ground level up to approximately 13 feet (4
meters) above ground or dense foliage only at the shrub or tree level as a low, dense canopy;
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e Sites for nesting that contain a dense (about 50 to 100 percent) tree or shrub (or both) canopy (the
amount of cover provided by tree and shrub branches measured from the ground)

e Dense patches of riparian forests interspersed with small openings of open water or marsh or
areas with shorter and sparser vegetation that creates a variety of un-uniformly dense habitat.
Patch size may be as small as 0.25 acre (1,000 square meters) or as large as 175 acres (708,000
square meters)

e A variety of insect prey populations found in or adjacent to riparian floodplains or moist
environments

The historic and current breeding range of the flycatcher includes southern California, Arizona, New
Mexico, western Texas, southwestern Colorado, southern Utah, extreme southern Nevada, and extreme
northwestern Mexico (Sonora and Baja) (Unitt 1987). It is known to winter from the west coast of central
Mexico to northern South America. Range-wide, the population is comprises extremely small, widely-
separated breeding groups including unmated individuals. The distribution of breeding groups is highly
fragmented, often separated by considerable distance.

The final critical habitat designation for southwestern willow flycatcher includes almost 50 miles (80
kilometers) of the Santa Clara River, from the estuary upstream to Interstate 5, approximately 26 miles
(42 kilometers) of Piru Creek upstream from its confluence with the Santa Clara River, and a small
portion of Castaic Creek, excluding portions of Castaic Creek and Santa Clara River covered under the
Newhall Land and Farm Conservation Easement and Management Plan, (78 FR 344).

Occurrence in Plan and Permit Areas

The plan area includes areas with the primary constituent elements that make up critical habitat for the
flycatcher. The recovery plan reported 13 known territories in the Santa Clara River watershed (USFWS
2002, CDFW 2016b). Recovery efforts in the Santa Clara watershed focused from Bouquet Canyon Road
to the Pacific Ocean; in Piru Creek from its headwaters to the Santa Clara River; in San Francisquito
Creek from 3 miles (5 kilometers) upstream of Drinkwater Reservoir to Drinkwater Reservoir; and in
Soledad Canyon from Soledad Campground to Agua Dulce. Piru Creek, San Francisquito Creek, and
Soledad Canyon are outside the area affected by the MSHCP covered activities.

The CNDDB shows records of flycatchers within the plan area, along the Santa Clara River, in 2007,
2008, and 2009. Two adults were seen near Fillmore in 2007, 2 adults and 2 juveniles were seen near
Santa Paula in 2008, and 1 male was seen 3 miles (5 kilometers) east of Santa Paula in 2009. Surveys for
flycatcher at Heritage Valley Park in Fillmore detected breeding pairs in 2005 (1 pair), 2006 (2 pairs,
Gallo 2007), and 2008 (3 pairs, Griffith Wildlife Biology 2008). At least 1 breeding pair was detected
near the Santa Paula Wastewater Recycling Facility Project in 2008 (BioResource 2008). Protocol-level
surveys conducted by the Ventura County Watershed Protection District in 2013 and 2015 detected 6
willow flycatchers of undetermined subspecies in a 2.7 miles (4.3 kilometers) stretch of the Santa Clara
River approximately 6 miles (10 kilometers) downstream of the Freeman Diversion in 2015 (Werner
2013b, 2015b).

United has performed breeding surveys for southwestern willow flycatcher annually from 2012 to 2019 in
the Santa Clara River both upstream and downstream of the Freeman Diversion (Griffith Wildlife Biology
2013, 2014, 2015, 2016, 2017, 2018, 2019) (Figure 4-3). Focused surveys have been conducted at

suitable habitat locations within the plan area along the Santa Clara River and where covered activities
could have an effect. No willow flycatchers were documented in 2012 and 2015. One male willow
flycatcher was documented in 2013, but the subspecies was not confirmed, and no mate or offspring were
observed. A willow flycatcher pair was documented in 2014 exhibiting breeding behavior, but no nests or
offspring were documented. A willow flycatcher pair was documented in 2016 and 2017 nesting on the
north bank of the Santa Clara River, downstream of the Freeman Diversion near Ellsworth Barranca, and
successfully fledged offspring (3 in 2016, 1 in 2017). In 2018, 1 individual female, of unknown breeding
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status, was observed on June 10 and July 17 along the Santa Clara River around Saticoy (Griffith 2018).
The solitary female was not observed on several other surveys between May 8 through July 30, 2018.

4.277 YELLOW-BILLED CUCKOO (COCCYZUS AMERICANUS)

Description

The cuckoo is a member of the Cuculidae family. Members of this
family have a zygodactyl foot with two toes pointed forwards and two
backwards, moderate to heavy bill, and a ring of bare skin around the
eye (Dunn and Alderfer 2011). The cuckoo is about 12 inches (30.5
centimeters) long and weighs approximately 2 ounces (56 grams). It is
a long slender bird, with short dark legs and plumage a brownish-gray
above and white below, with rufous primaries on the wings. The lower
mandible is yellow, and the underside of the tail feathers has a bold
black and white pattern. Males and females look similar, although
males may have a slightly larger bill and more distinct oval markings
on the undertail. Juveniles have a fainter tail pattern and may have a
dark bill (Dunn and Alderfer 2011).

Habitat Characteristics and Use Photo courtesy Wildreturn 2015

Breeding and nesting habitat includes riparian woodlands of deciduous trees with a dense understory near
water (Wiggins 2005). Because nests are constructed generally in willows, but foraging occurs in the
cottonwood canopy, multi-story structure is required (Laymon and Halterman 1987). The cuckoo’s
breeding season is June through August (Nevada Partners in Flight 1999). Cuckoos are a neo-tropical
migrant, wintering in tropical deciduous and evergreen forests of South America. The primary foraging
strategy of the cuckoo is gleaning, although it has been known to sally or drop to the ground while
foraging. Cottonwoods, which support a diverse community of native insects, are important foraging
habitat (Laymon and Halterman 1989). Cuckoos are loosely territorial, with territory size ranging from 20
to 100 acres (81,000 to 405,000 square meters). Declines in cuckoo populations are attributed to habitat
loss, habitat fragmentation, and pesticide use (Wiggins 2005).

Status and Distribution

The species was listed as endangered by the State of California on March 26, 1988 (CDFW 2016a). The
Western DPS of the yellow-billed cuckoo was federally listed as threatened on November 3, 2014 (79 FR
59991) and critical habitat was proposed on August 15, 2014 (79 FR 48547). No proposed critical habitat
occurs in the plan area. A five-year status review was initiated on June 18, 2018 (83 FR 28251).

The cuckoo is a migratory bird with historic range in California, New Mexico, Arizona, Nevada,
Washington, Oregon, British Columbia, Utah, Colorado, Wyoming, Idaho, Texas, and northern Mexico.
Wintering areas for this species are unknown but believed to be in South America, possibly as far south as
Argentina. It was believed to be common and widespread in California and Arizona and common in
riparian areas of New Mexico. The cuckoo is now considered extirpated from Washington, Oregon, and
British Columbia, but still breeds in small numbers in California, southern Nevada, Utah, southern
Wyoming, and northern Mexico (NatureServe 2016).

Occurrence in Plan and Permit Areas

The cuckoo has been observed infrequently in the Santa Clara River watershed and is documented to have
historically nested in the Santa Clara River area, as evidenced by numerous egg-set records dating from
1920 through 1942. These are held at the Western Foundation of Vertebrate Zoology (Hall 2014, CDFW
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Figure 4-3 Observations of Flycatcher Pairs in the Bird Study Area around the Freeman Diversion During Survey Years 2016 and 2017
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2016b). The CNDDB also holds record of nests and egg collections at three separate locations within the
plan area in 1904, 1920-21, 1924, and 1942. These sires were on Sespe Creek, west of Fillmore, the Santa
Clara River near Santa Paula, and the SCRE. The record also shows that in 1977 survey sites in Santa
Paula and the SCRE were revisited, but without sightings.

In 1971, a cuckoo was sighted near Santa Paula on the Santa Clara River (CDFG 2005 cited in Stillwater
2007b). In 1997 and 1998, two were sighted in the upper portion of the watershed, although it was noted
these were likely migrants (Labinger and Greaves 2001 cited in Stillwater 2007b). In 2003, a cuckoo was
observed on the Santa Clara River west of Fillmore (CDFG 2005 cited in Stillwater 2007b). Migrant
cuckoos were mapped previously along the Santa Clara River at Hedrick Ranch (10 miles [16 kilometers]
upstream of the study area) (Greaves 2006). A single individual was heard vocalizing near the River
Ridge Golf Club on the lower Santa Clara River in 2009 (eBird 2016). In both 2011 and 2014, a single
adult yellow-billed cuckoo was observed in high-quality habitat along the Santa Clara River near Santa
Paula (Hall 2014). Suitable habitat exists for this species throughout the watershed (Laymon and
Halterman 1989).

United has performed surveys for cuckoo annually from 2012 to 2018 in the Santa Clara River both
upstream and downstream of the Freeman Diversion (Griffith Wildlife Biology 2013, 2014, 2015, 2016,
2017, 2018, and 2019 forthcoming). The focused surveys have been conducted at locations in the permit
area with suitable habitat for the cuckoo and where covered activities could have an effect. In 2015,
United began to implement nesting protocol surveys, including taped vocalization playback. No cuckoos
have been observed during the surveys in the permit area or off-site in the surrounding habitat.
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5 CONSERVATION PROGRAM

The conservation program outlined in this chapter is intended to meet the permit issuance criteria for the
two federal permits (listed below). United has established a set of biological goals and objectives for the
MSHCP, as required by the HCP Handbook (USFWS and NMFS 2016), to guide the management actions
that make up the conservation program. This chapter describes these goals and objectives, along with the
conservation program (outlined in conservation measures) established to achieve or exceed the ITP
issuance criteria.

To meet the statutory requirements for approval and issuance of ITPs under Sections 7 and 10 of the ESA,
the Services must find that, based on the conservation strategy in this MSHCP:

1. The taking will be incidental’;

2. The applicant will, to the maximum extent practicable, monitor, minimize, and mitigate the
impacts of such taking;

3. The taking will not appreciably reduce the likelihood of the survival and recovery of the species
in the wild;

4. The applicant will ensure that the conservation plan will include any measures that the Services
may require as being necessary or appropriate; and

5. There are adequate assurances that the conservation plan will be funded and implemented,
including any measures required by the Services (see Chapter 8, Implementation for a discussion
of changed and unforeseen circumstances, and Chapter 9, Cost and Funding, for a discussion of
funding sources and funding assurances).

5.1 BIOLOGICAL GOALS AND OBJECTIVES

The purpose of identifying biological goals and objectives is to establish a framework for the
management actions that make up the MSHCP conservation program. The goals and objectives were
developed to be commensurate with the level of effects and amount of potential take or potential effects
expected to result from the covered activities. According to the HCP Handbook, biological goals are
“descriptive, open-ended, and often broad statements of desired conditions that convey a purpose.” The
goals describe the desired outcome of the MSHCP and provide the rationale behind the minimization and
mitigation that make up the conservation program. Biological objectives are ... the incremental steps
taken to achieve a goal. Objectives are derived from goals, and they provide a foundation for determining
conservation measures, monitoring direction, and evaluating effectiveness of the conservation strategy.”
The goals and objectives of this MSHCP are as follows:

Goal1 Provide conditions that approximate an unimpeded steelhead and lamprey migratory corridor in
the lower Santa Clara River.

Objective 1.1: Provide physical and fluvial conditions at and through the Freeman Diversion to
approximate unimpeded migration of adult and juvenile steelhead and lamprey.

1 Incidental means, with respect to an act, a non-intentional or accidental act that results from, but is not the purpose
of, carrying out an otherwise lawful action (50 CFR 229.2)
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Objective 1.2: Minimize alteration of the components of the hydrograph that support unimpeded
migration of adult and juvenile steelhead and lamprey (i.e., timing, frequency, duration, rate-of-
change, and magnitude of flows) to and from the Santa Clara River estuary and the Freeman
Diversion, for the permit term.

Goal 2 Maintain or improve habitat for least Bell’s vireo, southwestern willow flycatcher, yellow-
billed cuckoo, and western pond turtle in the Santa Clara River.

Objective 2.1: Minimize impacts of renovation of the Freeman Diversion to riparian and riverine
habitat for the covered species and to individuals of the covered species.

Objective 2.2: Minimize impacts of maintenance of the renovated Freeman Diversion on riparian
and riverine habitat for the covered species and to individuals of the covered species.

Objective 2.3: Mitigate the loss of riparian habitat for covered species through on-site riparian
restoration at 1:1 ratio within 5 years or purchase of equivalent mitigation credits at an approved
mitigation bank.

5.2 CONSERVATION MEASURES

To achieve the biological goals and objectives of this MSHCP, United has developed conservation
measures covering the physical design of facilities and their operations; avoidance, minimization, and
mitigation of potential take to the maximum extent practicable; and restoration, conservation, and
enhancement of habitat. A description of the conservation measures follows, under their corresponding
goals and objectives. Conservation measures are provided in a text box along with their corresponding
action items. A general discussion follows each text box, to provide context on why and how each
conservation measure was developed and provide additional details on how United will implement each
conservation measure.

5.2.1 CONSERVATION MEASURES UNDER GOAL 1, OBJECTIVE 1.1

CONSERVATION MEASURE 1.1.1

CONSERVATION MEASURE 1.1.1
Construct, Operate, and Maintain an Updated Steelhead Passage Facility at the Freeman Diversion

A vertical slot fish passage facility with north and south entrances and associated crest gates will be constructed,
operated, and maintained at the Freeman Diversion.

Development of Conservation Measure

The Freeman Diversion was constructed in 1991 and included a fish passage facility, required at the time
of construction by California Fish and Game (now CDFW) and the State Water Resources Control Board.
The permanent diversion structure resists damage by floods and can resume diversion of surface water
shortly after the peak flows associated with storm events.

The Freeman Diversion facility currently consists of the following primary components:
1) A 1,200—foot (366—meter) long, roller—compacted concrete diversion structure that spans the

Santa Clara River approximately 10 miles (16 kilometers) upstream from the river mouth at the
Pacific Ocean
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2) Headworks with the following component elements:
Roller gate

b. Bypass channel (also referred to in some documents as the “flushing channel” or
“sluicing channel”)

c. Canal control and head control gates
d. Trashrack
3) Denil fish ladder intended to pass upstream migrating adult steelhead
4) Fish screen bay with the following component elements:
a. Fish screens (160 feet long, 8 feet high, 3/16 inch openings) and associated wipers
b. Auxiliary bypass gate
c. Fish bypass pipe intended to pass downstream migrating steelhead
d. Fish trap

5) Rubicon gate that allows finer—tuned water diversion at low flow into the Freeman canal

Following construction of the Freeman Diversion, southern California steelhead were listed as federally
endangered and United pursued incidental take coverage under Section 7 of the ESA. A federal nexus was
established through the Bureau of Reclamation based on a loan agreement, and Reclamation consulted
with NMFS regarding the operation of the Freeman Diversion Project; this culminated in a final jeopardy
biological opinion (BO) with reasonable and prudent alternatives (RPA) in 2008. Reclamation concluded
that it had no authority to adopt or enforce the RPA and thus the BO was not adopted by Reclamation.
However, United agreed to a process in which a panel of fish passage experts would evaluate fish passage
at the Freeman Diversion. The panel was given criteria and guidance from NMFS to evaluate the current
fish passage system (i.e., the Denil fish ladder) and was charged with recommending feasible options to
improve fish passage. Based on their assessment, the panel made the determination that “the existing
fishway was not an adequate fish passage system” (VFDFPP 2010). The Panel recommended that the
Vertical Slot Fishway and the Hardened Ramp concepts receive further consideration as potential
alternatives for a new passage facility at the diversion. The Panel provided recommendations for
improving passage through the existing facility, but concluded that “these potential improvements to the
existing fishway, when performed together, are essentially the same as, and with no apparent cost
advantage over the vertical slot or nature-like fishways.” (VFDFPP 2010).

The new fish passage facilities are designed to meet the criteria and guidance stated by NMFS northwest
region (NMFS 2011), NMFS southwest region (NMFS 1997), and California Department of Fish and
Wildlife (CDFW) Statewide Fish Screening Policy and applicable sections of the California Salmonid
Stream Habitat Restoration Manual Part XII (CDFW 2009). Additionally, in an Amicus Brief filed by
NMEFS on January 19, 2018 in litigation brought against United by third parties, NMFS provided
guidance for choosing a preferred alternative that is expected to meet issuance criteria for an incidental
take permit under Section 10(a)(1)(B) of the ESA. United used this guidance to design the Freeman
Diversion fish passage facility renovation. Criteria for the new facility design also include the ability to
pass flows of 750 cubic feet per second (cfs) into the diversion canal once United acquires a modified
future instantaneous diversion right anticipated in 2027.

During litigation of a citizen lawsuit brought by Wishtoyo, et al. against United, the hardened ramp, a
gated partial notch, and infiltration gallery were discussed in detail. In the meantime, United also pursued
more detailed investigation of the vertical slot alternative recommended by the panel and, prior to the
court issuing a ruling in the case, United concluded that a vertical slot fish passage system would be the
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best alternative to meet the needs of the biological resources in the river while balancing the water
resource needs of the community. This decision was bolstered by the fact that a vertical slot fish passage
facility could be protected during catastrophic floods and remain functional, because flood years offer
significant fish passage opportunities. United’s board directed staff to proceed with the third
administrative draft of the MSHCP focused on a vertical slot alternative, which was submitted to the
resource agencies on September 7, 2018.

Just 16 days later, the Court issued a decision in the case. Among other things, the Court required United
to proceed with design work on the hardened ramp and gated notch, while also recognizing that the
vertical slot or infiltration gallery could continue to be studied. At the time of its ruling, however, the
Court was not aware of the considerable progress and conclusions that United had reached regarding the
vertical slot.

Immediately after the trial, but prior to issuing its decision, the Court requested from NMFS (although not
a party to the litigation) “...which alternative fish passage design (or designs) should the Court specify?”
(INSERT CITATION). In their January 19, 2018 Amicus Brief, NMFS recommended two design
alternatives be considered further:(1) the Northwest Hydraulics Consultants, Inc., November 2017 report,
(p. 44) Alternative 2 (the “notch alternative”); and (2) the hardened ramp described in AECOM et al.
(2016). The Amicus Brief went on to state:

In an effort to promote efficiency and level of cost control, United and NMFS could benefit from
the following process: (1) develop each alternative to the 70% feasibility design level; (2) make
modifications to each alternative to achieve NMFS’s recommended steelhead passage goal and
six related objectives (described below); (3) carry out a process with NMFS’s input for
comparing and selecting the preferred alternative; (4) conduct physical modeling of the preferred
alternative; (5) advance the preferred alternative to 100% design; and (6) construct and
implement the preferred alternative.

NMEFS’ six fish passage objectives presented in the Amicus Brief that were “expected to result in safe,
timely, and effective upstream and downstream passage for migrating steelhead” (Spina Decl. in support
of the Amicus Brief at 6:11-8:16) were the following:

(a) Improve steelhead-passage opportunity spatially (through the project impact area) ...2 for all
flows between 45 to 6,000 cfs;

(b) Not interrupt steelhead-passage opportunities by facility operations for sediment management
or other maintenance;

(c) Create upstream and downstream passage in the form of ramps;
(d) Preclude nuisance attraction flows over the range of steelhead passage flows;

(e) Steelhead should not be challenged by or be required to transit partially open gates and/or
weirs; and

(f) Install fish screens that protect all life stages of steelhead, by fish screen designs meeting the
most recent NMFS fish-screening guidelines that work in conjunction with any proposed
ramps and associated headworks.

2 The other part of this sentence refers to steelhead migration timing which is discussed in detail in other sections of
the MSHCP and is not an engineering design criterion.
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The Court’s September 23, 2018 judgment in the litigation directs United to “strongly consider” and
reject “only with clearly articulable reasons” the fish passage design objectives identified in the Amicus
Brief.

Thereafter, United continued design work on the hardened ramp, gated notch, and vertical slot fish
passage design alternatives. At a status conference on June 3, 2019, the Court requested that United and
NMES technical staff and engineers meet to decide on a pathway to selecting a fish passage alternative to
carry forward in the MSHCP. United and NMFS biologists, ESA practitioners, and engineers met and
developed an Action Plan and Schedule (Action Plan). On June 12, 2019, United submitted the Action
Plan to the Court detailing a process to select a preferred fish passage alternative to carry forward in the
MSHCP. The Action Plan involved bringing each of the three alternatives to a hydraulic basis of design
stage, so that NMFS could then provide guidance on each hydraulic basis of design report and prepare a
guidance document that synthesized comments on each fish passage design alternative. United could then
consult all of the guidance in order to make a final decision on which fish passage design alternative to
carry forward in the MSHCP. Following the Action Plan, and after careful consideration of all of the
guidance, United selected the vertical slot fish passage system as the preferred functional and most
practicable alternative to be carried forward in the MSHCP (see Chapter 10 for comparison to other
alternatives).

The current design for the vertical slot has undergone several iterations and is a traditional style of fish
ladder with a long history of successful operation in passing steelhead and salmon. It was developed by
the International Pacific Salmon Fisheries Commission to provide fish passage through a large land slide
area at Hell’s Gate on the Frasier River in British Columbia. Due to the slide, there was a large sediment
debris load, and the vertical slot ladder design is proven to pass both sediment and debris load in high
sediment conditions.

Discussion

The vertical slot fish passage facility (Figure 5-1) is intended to be constructed and operated in a manner
that approximates unimpeded upstream and downstream passage of steelhead. The fish passage facility
has been designed with the intention to meet and exceed criteria recommended in the NMFS Anadromous
Salmonid Passage Facility Design manual (NMFS 2011) as well as to meet or exceed all relevant fish
passage design criteria recommended in the Amicus Brief and the Court’s December 1, 2018 Amended
Judgment.

The fish passage facility would consist of a system of flow pathways that will provide spatial
concentration of flows to the south side of the river, fish passage attraction flow, reliable fish passage,
updated monitoring ability, and reliable diversions. The system consists of the following components:
e Crest gates
e Bypass channel approach
e Roller gate
e Bypass channel chute
e Vertical slot fish way with:
Entrance pools
North entrance pool
Transport tunnel
South entrance pool
Vertical slot ladder

O O O O
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Fish counting station
Transport channel

e Fish exit

e Auxiliary water system (AWS) with:

0O 0O O O O O O O o

Trash rack [Inlet]

Head bay

AWS gates

AWS fish screen bay [AWS approach channel]
Primary AWS fish screen

Secondary AWS fish screen

Fish return and finishing screen

Evaluation station

Fish return discharge

AWS stilling basin and diffusion system

e Canal facilities with:

O 0O 0 o O 0O o0 ©

Inlet

Canal gates

Canal fish screen bay [canal approach channel]
Primary canal fish screen

Secondary canal fish screen

Fish return and finishing screen

Evaluation station

Fish return discharge

June 30, 2020
Chapter 5 Conservation Program

Each component of the fish passage system is summarized in Chapter 3, with further engineering focused
details provided in the hydraulic basis of design report (Appendix C). The following discussion outlines
the details of the updated fish passage system that are relevant to the conservation of southern California
steelhead and form CM 1.1.1.
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Figure 5-1  Fish Passage Design
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It is United’s understanding that the declaration supporting the Amicus Brief was written for a ramp
design passage alternative (NMFS Supervisor of Fisheries Bioengineering and Hydropower pers comm.).
Some criteria do not directly apply to the vertical slot alternative because it is not a ramp; however, the
vertical slot as currently designed is expected to meet the intent of criteria presented in the Amicus Brief
that the “overarching goal of the preferred alternative should be to provide or approximate unimpeded
passage characteristics” (Spina Decl. at 6:7-11).

Each guidance item from the Amicus Brief, and a discussion of how United has met that guidance
through design, follows.

Guidance Item A: “Improve steelhead-passage opportunity ... for all flows between 45 to 6,000 cfs.”

The Vertical Slot passage system is designed to operate between flows ranging from 35 cfs to more than
6,000 cfs with attraction flow varying within that range. To assess how attraction flow conditions would
relate to migrating adult steelhead, United synthesized data from water years 2017-2019. Based on real-
time suspended sediment data collected at the Freeman Diversion in water years 2017-2019, United
assessed what the attraction flow would have been for the vertical slot fish passage system under the
proposed diversion and instream operations of this MSHCP (see CM 1.2.1 and CM 1.2.3). During those
three water years, the water passing through the fish ladder entrance gates would have provided 100
percent of the attraction flow approximately 94 percent of the time when suspended sediment was 1,800
mg/L or below, which is in the upper range where pre-spawning steelhead adults are “unlikely3” to be
actively swimming in an upstream direction through the fish passage structure (total range 500-2,000
mg/L; see Appendix E). When attraction flow is at 100 percent, all the water passing downstream passes
through the entrance gates with no potential nuisance flows over the crest or crest gates of the diversion.
For the rest of the time when suspended sediment is below 1,800 mg/L (6 percent of the remaining time),
a minimum 20 percent attraction flow would have been provided for the proposed Vertical Slot passage
system. The percent attraction flow increases as suspended sediment decreases to the range where
steelhead are “likely” or “very likely” to actively swim in an upstream direction, however the 1,800 mg/L
comparison point was selected as a conservative estimate (in the upper range) of what is an “unlikely”
condition for adult steelhead to actively swim in an upstream direction.

Guidance Item B: Passage opportunities “should not be further interrupted by facilities operations for
sediment management or other periodic maintenance, for all steelhead-passage flows.”

The design for the Vertical Slot passage system has been modified so that interruption for sediment
management will be minimized. The proposed modification to the crest gate design will reduce the
amount of time sediment sluicing would be required compared to the current facility. Based on actual
operations for the past four years, interruption for sediment management would occur for approximately
0.5 percent of the time when suspended sediment would be 1,800 mg/L or below. At this rate, a typical
sediment sluicing event that occurs for approximately 2 hours would be expected to provide reliable
passage with no further interruption to the fish ladder operations for at least 16 days.

Guidance Item C part 1: “Create upstream and downstream passage in the form of ramps, such as:
[bullet item 1] Ramps built at slope less than or equal to 5 percent; durable and resistant to high—storm
flows.”

3 Based on the based available scientific and commercial data, it was determined that pre-spawning, adult steelhead
are “unlikely” to actively swim in an upstream direction when suspended sediment is in the range of 500-2,000
mg/L (see Appendix E).
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The Santa Clara River is episodic with highly variable flows. Flows during the primary steelhead
migration season can be less than 1 cfs to as much as 144,000 cfs observed in 2005. Both United and
NMES share the concern that the fish passage alternative must be operable after large storms as this is
when much of the opportunity for steelhead migration exists in Southern California. Within the Santa
Clara River watershed, the Army Corps fish passage system on Santa Paula Creek, a large concrete fish
passage system was destroyed by storm flow in 2005 and has yet to be rebuilt or modified to provide
reliable upstream fish passage. The Vertical Slot passage system will be built off river, protecting it from
the destructive high flows and providing reliable passage after flows have subsided and when migrating
adult steelhead would be expected to actively swim in an upstream direction.

The part of the guidance referring to slopes is only applicable to a ramp fish passage design and does not
apply to a vertical slot.

Guidance Item C part 2: “Create upstream and downstream passage in the form of ramps, such as:
[bullet item 2] Ramps that provide hydraulic conditions [for all life stages of migrating steelhead].
Suitable hydraulic design criteria to be developed on a case by case basis as guided by [ Anadromous Fish
Passage Facility Design (NMFS 2011)].”

The Vertical Slot passage system would be designed and built to appropriate hydraulic conditions as
outlined in NMFS criteria established in the 2011 guidelines.

Guidance Item C part 3: “Create upstream and downstream passage in the form of ramps, such as:
[bullet item 3] Ramps designed in conjunction with headworks and screening facilities to provide safe
downstream passage for juvenile, smolt, and kelt life stages, and prevent the potential for steelhead
passage over the dam crest or under sluice gates for all steelhead-passage flows.”

The recently modified crest gate design for the fish passage system is expected to provide a smooth
transition from the diversion crest to the tail water below the diversion for downstream migrating
steelhead. Operations will be determined to minimize or eliminate gate operations that will have very
small openings that could potentially harm steelhead.

Guidance Item D: “Preclude nuisance attraction flows over the range of steelhead-passage flows.”

During elevated flows, steelhead are expected to migrate up the edges of the river. Flows spilling over the
diversion crest could create an attraction flow that will lead upstream migrating steelhead away from the
passage entrances and to the turbulent water falling over the crest. The updated Vertical Slot passage
system design addresses this concern by increasing the size of the crest gates so that flows up to 6,000 cfs
will pass through the crest gates, and the fish ladder entrance gates will be on the edges of the flows over
the crest gates intended to allow upstream migrating fish to directly approach the entrances to the fish
passage system, assuming they swim up the sides of the channel in high flows with high turbidity as is
commonly accepted in the fisheries community.

Guidance Item E: “Steelhead should not be challenged by, or required to transit, partially open gates
and/or weir structures.”

The Vertical Slot passage system will have gates at both the entrance and exit. These gates are there, in

part, to protect the ladder during destructive high flows. When the flows subside, the gates can be
operated fully open or in a manner that maximizes attraction flow.
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Guidance Item F: “Install fish screens that protect all life stages of steelhead from impingement and
entrainment.”

The Vertical Slot passage design incorporates fish screens that meet NMFS criteria.

Design Summary

Under the supervision of the Court, United and NMFS collaborated to complete the Action Plan, as set
forth below, United and its consultants have collaborated with NMFS in order to address the main
concerns raised by NMFS, in particular: (1) provide at least 20 percent attraction flow during a
conservative interpretation of the period of time when pre-spawning steelhead adults are expected to be
actively swimming in an upstream direction; (2) operate at all flows ranging between 45 cfs to 6,000 cfs;
and (3) provide uninterrupted migration opportunities. While number 3 has been a challenge given the
need to manage sediment in a high sediment river for any fishway, United has proposed minimization
measures (see CM 1.2.6) whereby sediment management and periodic maintenance would be reduced to
occur less than 0.5 percent under a conservative estimate of when adult steelhead are expected to actively
swim in an upstream direction (i.e., a two-hour maintenance interruption will provide reliable fish passage
for over 16 days).

Fish Passage Facility Operations

The following section details the operations of the new Freeman Diversion headworks. It includes an
outline of an approach that prioritizes various system flow pathways to both maximize attraction flows at
the fish ladder entrance and maintain flows and pathways that protect smolts by passing them through the
system as efficiently as possible (CMs 1.2.1 through 1.2.4 provide in-depth discussion of instream flow
operations downstream of the facility).

United would direct water through various pathways in the facility using a set of prioritization rules based
on time of year, hydrologic connection between the Freeman Diversion and the Santa Clara River estuary,
SSC in the river, water availability, projected flows, and whether or not operational triggers for instream
flows have been met. The flow charts in Figure 5-2 through Figure 5-4 show the priority order for the
system pathways for flow releases at the fish passage facility for a variety of scenarios. One of the three
flow charts will be followed, depending on conditions.

e Scenario 1 (Figure 5-2) would be followed when no instream flow protocols have triggered, but
flows are still bypassing the diversion.

e Scenario 2 (Figure 5-3) would be followed January 1 to May 31 when the steelhead adult
upstream migration trigger (the Sespe trigger) has been met and the instream flows in CM 1.2.1
or CM 1.2.3 are being implemented.

e Scenario 3 (Figure 5-4) would be followed between March 15 to May 31 when smolt migration
instream flows are prescribed (CM 1.2.4), but no adult upstream migration flows are being
implemented.

Scenario 1 — Facility Operation Protocol when Water is Flowing in the River, but no
Instream Flows are Prescribed

Scenario 1 could occur any time of the year when water is flowing in the river, but no instream flows are
prescribed. This would occur during any storm events from June 1 to December 31, or from January 1 to
March 14 when there has not been an operational trigger for adult upstream-migration flows. Scenario 1
is further divided into Scenarios 1a through le, described below.
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Figure 5-2  Flow Chart Outlining Scenario 1

Scenario 1a

Under Scenario 1a, SSC in the river would be above approximately 4,000 — 7,000 mg/L, and all of the
water will be passed through the bypass channel to promote growth of the scour pool upstream of the
diversion. The remaining flows would run through the crest gates to help maintain a well-defined channel
to the fish ladder entrances. Any additional flows would go over the diversion crest.

To operate the Freeman Diversion and fish ladder effectively, United must temporarily bypass storm
flows containing high levels of mobile bedload material and high SSCs, a practice known as a “turn-out.”
Turn-outs protect the facility from sediment and also promote scouring of accumulated sediments from
upstream of the Freeman Diversion and allow them to pass downstream. Turn-outs would be
predominantly scheduled based on high SSC in the river and occur when SSC is above approximately
4,000 — 7,000 mg/1 (subject to adaptive management). However, the timing and duration of turn-outs is
also dependent on factors including the origin of the sediment peak (local runoff or from upstream
watershed), anticipated duration of sediment peak, peak flow magnitude, time of day, staffing, and other
operational considerations. Sluicing sediment from upstream of the diversion during a turn-out when
steelhead are “unlikely” to “very unlikely” to actively swim in an upstream direction would promote more
potential storage for accumulating sediments when the fish ladder is running, and when adult steelhead
are more “likely” to “very likely” to actively swim in an upstream direction (Appendix E).

In addition to sediment sluicing during turn-outs, sediment sluicing events are required on the receding
limb of the hydrograph, to also clear accumulated sediments after the fish ladder is running and/or
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diversions have been initiated as described in more detail in CM 1.2.6.. While sediment sluicing events on
the receding limb are occasionally necessary for proper functionality of the facility, sediment sluicing
events may be potentially harmful to upstream migrating fish, depending on: where the fish is located at
the time of the sluicing event; when the sluicing event happens on the receding limb of the hydrograph;
and how fast flows decrease on the upstream side during the sluicing event or on the downstream side
once the flows are turned in again. Given this uncertainty, sluicing operations under Scenario la will
reduce the frequency and duration of sediment sluicing events required during the receding limb of the
hydrograph when adult steelhead are more likely to actively swim upstream.

Scenario 1b

This scenario would most likely occur when there is maintenance required for the diversion facility, but
there is low SSC in the river. When diversions are not occurring for reasons other than high SSC, and
there is expected to be continuous surface flow between the diversion and the estuary, bypassed water
would be prioritized to provide adult steelhead and lamprey passage through the fish ladder, in case an
adult steelhead or lamprey seeks to migrate outside of the primary migration season. In the updated fish
passage design, a separation of source water at the canal gates would allow United to run the fish ladder
and lamprey passage even when it is not diverting. If the capacity of the fish ladder and lamprey passage
is exceeded, then additional water would be directed through the AWS for attraction flow and the AWS
bypass to provide further fish passage downstream and/or monitoring and tagging of juvenile steelhead
through the Monitoring Program (Chapter 6). Because no diversions occur under this scenario, the
diversion bypass would not be in operation. Additional flow not passed through the fish ladder, lamprey
passage, and AWS system would pass through the crest gates, and then any further additional flow would
go over the diversion crest.

Scenario 1c¢

The conditions for this scenario are the same as for Scenario 1b, except in this case the instream flows
cannot provide functional migratory connectivity to the estuary (initially < 160 cfs at the critical riffle, but
subject to adaptive management). Passage upstream is not expected nor is passage downstream promoted,
due to the lack of connection with the estuary. Therefore, United would operate the screened facilities
(i.e., AWS only since diversions are not occurring) at full capacity and will engage the monitoring facility
in the evaluation station and activate capture and relocation (CM 1.2.5) to prevent potential downstream
migrants from stranding in the critical reach. In this scenario all instream flows are normally passed
through the AWS. In the rare cases the AWS cannot pass all the instream flows, the crest gates would
remain closed so that the remaining flows will pass over the crest of the diversion structure. Although
downstream migrants are less likely to occur at this time of the year, should they occur, these operations
will provide a safer pathway to the estuary or other agreed upon relocation site with the Services and
minimize the potential for early or late season arrivals to pass into the lower river where there is a high
stranding risk under these conditions.

Scenario 1d

At the end of a turn-out (as detailed under Scenario 1a), United would start “turning in” river flows into
the facility for fish ladder operation and/or diversion. Starting in the 2016-2017 winter season, United
experimented with diverting water at higher SSCs than it has done historically. United successfully
initiated diversions when the SSC in the river was within the range of 4,000 to 7,000 mg/L (based on
multiple lab-based SSC measurements and turbidity measurements correlated with SSC). With the
planned future improvements to the diversion intake, United will explore potential options to turn in at
higher SSC balanced with sustainable sediment management practices and may make adjustments to
operations depending on experimentation and engineering options in consultation with the Services under
adaptive management.
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When conditions are such that United is diverting at maximum capacity, instream flows are not
prescribed, and there is continuous surface flow from the diversion to the estuary, any excess water will
be prioritized first to pathways that provide adult steelhead and lamprey upstream passage (fish ladder
and AWS) and then to pathways that promote further downstream passage (diversion and AWS bypasses
and crest gates). Any remaining water would flow over the diversion crest.

Scenario le

The conditions for Scenario 1e are similar to Scenario 1d, with the exception that remaining flows beyond
what is diverted cannot provide functional migratory connectivity to the estuary (initially < 160 cfs at the
critical riffle, but subject to adaptive management). Under this scenario, excess water would be prioritized
first to the evaluation station and then to the screened AWS to prevent downstream migrants from
stranding in the critical reach. To accomplish this, the diversion bypass with the screened facility at the
evaluation station will be prioritized first because water diversions are in operation and this would allow
for monitoring studies, tagging, and relocation of downstream moving steelhead and lamprey. The
remaining flow would be directed through the AWS until flows are high enough to trigger Scenario 1d
(flows can maintain functional migratory connectivity to the estuary).

Scenario 2 — Primary Adult Migration Season — January 1 through May 31 when
Instream Flows for Adult Upstream Migration are Prescribed

Figure 5-3 shows priority operations for Scenario 2 when the instream flow operational trigger has been
met for steelhead upstream migration. Under this scenario, the main priority is to operate the fish ladder
in the most effective manner possible to promote upstream migration through the facility. When United
turns in water following a turn-out, SSC generally exceed 4,000 — 7,000 mg/L, and it is “very unlikely”
that adult steelhead would be actively swimming in an upstream direction (see Appendix E). Therefore,
the fish ladder should always be in operation prior to when adult steelhead would be ready to ascend the
vertical slot ladder, unless a sluicing event for sediment management is required at that time. However,
United would seek to minimize sluicing events when suspended sediment concentration is less than 1,800
mg/L and would conduct pre-emptive sediment sluicing operations when SSC in the river exceed 1,800
mg/L (CM 1.2.6). Scenario 2 is further divided into Scenarios 2a, 2b, and 2c, described below.
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Figure 5-3  Flow Chart Outlining Scenario 2

Suspended Sediment
too High to Run Fish
Ladder?

Yes . . .
Diverting?

Scenario 2a Scenario 2b Scenario 2c

1. Fish ladder 1. Fish ladder

2. AWS 1. Diversion bypass
3. Auxiliary bypass 2. AWS

1. Bypass channel
2. Crest gates

3. Diversion crest 4. Crest gates e ——

5. Diversion crest 4. Crest gates

5. Diversion crest

Scenario 2a

If bypass flows for upstream migration have triggered, but the river contains too much sediment to turn in
and start operating the fish ladder (> 4,000 — 7,000 mg/L, see description under Scenario 1a), then all of
the water will be passed through the bypass channel to promote growth of the scour pool upstream of the
diversion. The remaining flows would run through the crest gates to help maintain a well-defined channel
to the fish ladder entrances. Any additional flows would go over the diversion crest.

Scenario 2b

Scenario 2b would occur if bypass flows have triggered for adult upstream migration flows; United can
effectively turn-in water to the facility and operate the fish ladder (SSC < 4,000-7,000 mg/L); and United
cannot divert for some reason (e.g., unforeseen maintenance to the diversion facility). The fish ladder
would be prioritized. Additional water would then pass through the AWS system and the auxiliary
bypass. If additional water is available, the crest gates would be opened to the extent that they do not
decrease the elevation of the impounded water required to operate the fish ladder. All remaining water
would go over the diversion crest.
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Scenario 2¢

When instream flows for upstream migration have triggered and water diversion is not limited, then the
prescribed flows would be bypassed with the priority order: fish ladder, diversion bypass (trap may be
engaged for monitoring or not engaged), and then the AWS system and auxiliary bypass. If there is any
additional water, the crest gates would be opened to the extent that they do not decrease the elevation of
the impounded water required to operate the fish ladder. Any remaining water would go over the
diversion crest, which would be a rare occurrence.

Scenario 3 — Primary Smolt Migration Season — March 15 through May 31

This scenario occurs during the primary smolt migration season from March 15 to May 31. Scenario 3 is
implemented when the instream flow operations for downstream migration are being implemented and
flows for upstream adult migration have not triggered or adult flows triggered previously but could not be
maintained and downstream migration flows are being implemented according to the smolt migration
protocol (see CM 1.2.2 and CM 1.2.4). The purpose of the priority operations for this scenario is to
promote safe and efficient upstream and downstream passage of smolts and juveniles through the facility
(Figure 5-4). If flows would decrease below functional migration connectivity with the estuary in 5 days,
then the instream flows through the system would be routed through the evaluation station and screened
pathways to hold smolts, kelts, and lamprey juveniles at the diversion and/or to trap smolts, kelts, and
lamprey juveniles for monitoring and relocation to better conditions under CM 1.2.5.

Figure 5-4  Flow Chart Outlining Scenario 3
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Scenario 3a

If bypass flows for downstream migration are prescribed, but the river contains too much sediment to turn
in and start operating the fish ladder (> 4,000 — 7,000 mg/L, see description under Scenario 1a), then all
of the water will be passed through the bypass channel to promote growth of the scour pool upstream of
the diversion. The remaining flows would run through the crest gates to help maintain a well-defined
channel to the fish ladder entrances. Any additional flows would go over the diversion crest.

Scenario 3b

When there are no diversions and functional migratory connectivity to the estuary can be maintained for
more than 5 days, water would be passed through the fish ladder and AWS system. Fish would then be
trapped at the evaluation station for monitoring studies (see Chapter 6) or passed through the AWS
bypass if no monitoring is occurring. The remaining water would pass through the crest gates and then
over the diversion crest.

Scenario 3¢

If United were not diverting water and flows would decrease below functional migration connectivity
with the estuary in 5 days, water would be routed through the screened AWS and the AWS bypass with
the trap would be engaged at the evaluation station to trap downstream moving fish from the AWS
bypass. Covered fish would then be tagged and bypassed for monitoring studies (see Chapter 6) or
relocated according to CM 1.2.5 below.

Scenario 3d

If United is diverting and functional migratory connectivity to the estuary can be maintained for more
than 5 days, then water that is not being diverted would be passed through the fish ladder. Part of the
water for diversions can also be directed through the evaluation station to allow for monitoring studies
and/or water can be passed all the way through the diversion bypass back to the river (depending on the
study, United need to trap, tag, and relocate fish or trap, tag, and send through the bypass back to the
river; see Chapter 6 for more details). Any remaining flow would be directed through the AWS system,
then the crest gates, then the diversion crest.

Scenario 3e

If United is diverting and functional migratory connectivity to the estuary cannot be maintained for more
than 5 days, then water would be passed through the diversion bypass with the trap engaged at the
evaluation stations, then through the auxiliary bypass with the trap engaged at the evaluation station.
Steelhead caught at the station that are large enough would then be tagged and incorporated into
Monitoring studies (see Chapter 6) or relocated under CM 1.2.5. Steelhead that are not large enough to
tag, would be relocated under CM 1.2.5.

CONSERVATION MEASURE 1.1.2

CONSERVATION MEASURE 1.1.2

Construct, Operate, and Maintain an Updated Pacific Lamprey Passage Facility at the Freeman Diversion

United will construct, operate, and maintain a migration passage structure at the Freeman Diversion specific for
lamprey. Design features of the structure will be such that lamprey will be able to migrate upstream, past the
Freeman Diversion and will not be blocked by the existing facility design.
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Development of Conservation Measure

A lamprey specific fish passage system is being designed with input from Western Fishes, a recognized
expert in lamprey passage. The engineering team is proceeding with a lamprey passage system that
incorporates a tube passage system that enters at the vertical slot entrance pool and directs lamprey over
the diversion and through a counting apparatus.

Several features at the existing Freeman Diversion fishway impede or prevent lamprey passing. This
conservation measure will be implemented at the Freeman Diversion to approximate unimpeded lamprey
migration in the Santa Clara River through fish passage facility renovation, operation, and maintenance.
The general design will follow successful approaches developed at Van Arsdale Dam (50 feet high) on
the Eel River and other barriers in California (Goodman and Reid 2017, Reid 2017), and similar pathways
used at large dams on the Columbia River (Moser et al. 2011). The design approach takes advantage of
climbing behavior, routing lamprey through large-diameter pipes to travel up and over the structure. Thus,
successful design of passage facilities and conservation measures will consider physical capabilities and
behaviors of lamprey (Goodman and Reid 2017).

Discussion

Lamprey have relatively low absolute swimming speeds compared to steelhead, and unlike steelhead,
they do not jump (Moser and Mesa 2009). They are efficient anguilliform swimmers in low velocity
waters (< 2 feet per second). However, they can use a burst-attach-burst mode of locomotion (dyno-
climbing) when high velocity corridors are unavoidable and appropriate surfaces are available (Keefer et
al. 2010, Kirk et al. 2016). When a smooth attachment surface without sharp angles is present, lampreys
use their sucking mouth disk to attach and climb. Smooth rounded surfaces are common in nature but rare
in artificial structures, such as many existing fishways. Waterfalls, high velocity corridors, and angular
features that interfere with suction cause lamprey to move to shallow, low-velocity peripheral areas and
dyno-climb along wetted paths in the spray zone (Reinhardt et al. 2008, Petersen-Lewis 2009, Zhu et al.
2011, Goodman and Reid 2017).

The historical presence of larvae and adults upstream of the Freeman Diversion indicates lamprey are
capable of passing the diversion structure itself or the existing fishway. However, both structures contain
numerous features that would inhibit lamprey passage. A preliminary assessment and recommendations
have been developed for lamprey passage at the existing Freeman Diversion (Reid 2017).

Specific passage for lamprey at the fishway will ensure that minimal impediment occurs to migrating
lamprey. A gradual drop in water released downstream at the diversion will prevent lamprey from being
stranded and provide extended opportunity for their up-stream migration when flows drop, and the river
mouth closes. Diversion screening will be used that accounts for approach velocity and with sufficient
pore size to avoid entrainment or impingement of lamprey larvae over 1 year and lamprey juveniles (Rose
and Mesa 2012, Moser et al. 2015, Goodman et al. 2017). A lamprey monitoring station will provide
information on timing and abundance and allow for adult monitoring when authorized for research (e.g.,
radio or pit tagging studies). Relocation procedures will use mesh fine enough (0.125 to 0.1875-inch) to
ensure retention of juveniles and larger larvae and will be managed to avoid holding of predatory fishes
that would consume lamprey juveniles. Lamprey will be released into the Santa Clara River Estuary when
the river mouth is open, and off the beach or pier beyond the surf line when the river mouth is closed.
Juveniles will be monitored at the Freeman Diversion to allow for better understanding of outmigration
characteristics in the Santa Clara River (including timing, abundance, and relation to flow events).
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5.2.2 CONSERVATION MEASURES UNDER GOAL 1, OBJECTIVE 1.2

CONSERVATION MEASURE 1.2.1

CONSERVATION MEASURE 1.2.1

Instream Flow Commitment for Upstream Migration -

Initial* Operations (maximum instantaneous diversion of 375 cfs)

United will implement a comprehensive upstream migration strategy that provides instream flows and limits
diversions under United’s current water rights from January 1-May 31 aimed at approximating unimpeded
migration of adult steelhead and lamprey from the estuary, through the affected reach, up to the Freeman
Diversion.

Development of Conservation Measure

The adult upstream migration strategy includes five operational protocols developed with careful
consideration of balancing the need to provide instream flows that provide a functional migration corridor
for adult steelhead and lamprey and minimize the impact of diverting flows with United’s need to divert
flows to fulfill its mission and purpose of managing and protecting the aquifers within its district
boundary. The upstream migration strategy is based on (1) an evaluation of historic hydrographs to gain
an understanding of storm frequency, duration, flow magnitudes, and their relationship to estuary sand
berm breaching; (2) experience gained from past operations of the Freeman Diversion, including
observations made and data collected at the existing adult fish passage facility; (3) experience with
steelhead migration timing in the Santa Clara River basin generally, and more broadly in adjoining basins;
(4) direct observations and measurements of flow and knowledge of the common physical channel
characteristics within the affected reach, particularly within the critical reach and at the critical riffles; and
(5) the careful review and consideration of adult steelhead behavioral patterns, including their capabilities
and requirements for upstream migration as understood using the best available science.

Discussion

Under the proposed initial operations, United will divert up to the maximum instantaneous diversion rate
of 375 cfs, but the diversions will be managed carefully with a set of criteria to approximate unimpeded
upstream migration of steelhead and lamprey to the maximum extent practicable. The upstream migration
strategy consists of five interrelated operational protocols (Figure 5-5):

Turn-In-Rate Protocol (TRP)

Adult Migration Variable Flow Protocol (VFP)

Adult Migration Base Flow Protocol (BFP)

Transition Protocol

A e

Pulse Protocol

4 Initial Operation in the context of this MSHCP refers to those operations previously known as and modified from “Scenario 6” in supporting
effects analyses studies.
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Figure 5-5  Upstream Migration Strategy

The protocols designate the rate that United brings in water to the diversion facility as well as the
magnitude, duration, and timing of instream flows with the aim of generally following the shape of the
no-diversion hydrograph of the Santa Clara River with a few operational exceptions to help promote
upstream movement of adult steelhead and discourage holding behavior in the critical reach.

Trigger Criteria for Implementation of Instream Flows

To avoid implementation of instream flows during small storm events when the magnitude and duration
of runoff from the watershed are insufficient to provide a functional migration corridor downstream of the
Freeman Diversion for approximately 1-2 days, instream flow trigger criteria were developed.

United has spent several years investigating and analyzing an appropriate gauge from which to base
operational decisions. This has involved substantial work and consultation with USGS and NMEFS that
ultimately resulted in the selection of the Sespe Creek Gauge. As part of this evaluation and in
consultation with the USGS, United considered gauge locations directly on the Santa Clara River.
However, after discussing the potential for two gauges, at the State Route (SR) 118 bridge and the US-
101 bridge, the USGS indicated it could not reliably gauge the sites and collect meaningful data (Hill
2016). In contrast, the USGS has measured the flow in Sespe Creek (USGS 11113000) for over 80 years,
and this gauging station has been very reliable over that period. Moreover, these flows are available in
real-time from the USGS, which enables United to make operational decisions quickly as flow conditions
change.
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Therefore, United proposes to use the Sespe Creek Gauge (USGS 11113000) to determine if the trigger
for upstream migration protocols is met. A similar trigger, based on Sespe baseflow instead of the
cumulative runoff threshold, has been implemented since 2009 and has proven to be an appropriate
triggering mechanism. Analysis of historic data indicated that the Sespe trigger works well because (i)
Sespe Creek watershed provides an average of 51 percent of the total river flow upstream of the Freeman
Diversion, (ii) the Sespe trigger does not cause false triggers due to local runoff near the Freeman
diversion which recede very quickly, (iii) its upstream location and proximity to the Freeman Diversion
make it a good indicator of storm induced flow events that are extensive enough to provide a functional
migration corridor to the estuary for steelhead and lamprey, including estuary breaching events, and (iv)
the rating of the USGS 1113000 gage is generally good and the gage experiences few gage outages.

For these reasons, United considers criteria based on the Sespe gage to be the most appropriate trigger for
implementing the VFP and BFP. The Sespe trigger is defined as the 24-hour rolling average flow in Sespe
Creek (calculated based on USGS Gage 1113000) that exceeds the Sespe cumulative runoff threshold by
200 cfs. Sespe flows are calculated based on USGS gage 1113000, and the rolling average and the
cumulative runoff threshold are calculated based on the same date and time. The Sespe cumulative runoff
threshold is based on the cumulative runoff in Sespe Creek for each water year (in acre-feet, starting on
October 1). The cumulative runoff threshold values are highly similar to baseflow, which was used
historically, but have the benefit of being calculated based on readily available and accurate flow data
(flows at USGS gage 1113000) using a transparent and reproducible calculation method.

The cumulative runoff threshold is calculated as follows. First, a mathematical relationship was
established between Sespe Creek baseflow (cfs) and Sespe Creek cumulative runoff (acre-feet) for each
water year, based on hourly USGS gage 1113000 data from 2004-2019. The equation is then used to
calculate the “average baseflow” (on hourly basis):

Average baseflow = -8.357E-10 * cumulative runoff*2 + 8.15E-4 * cumulative runoff + 6

Second, using calculations and formulas embedded in an excel spreadsheet, average baseflow is adjusted
to ensure it does not exceed the actual flows in Sespe Creek, declines with decreasing Sespe flows at the
end of the rainfall season, and increases during smaller storm events on a larger receding limb. This
calculation yields the cumulative runoff threshold, which is then compared with the 24-hr rolling average
Sespe flow to determine if the instream flow trigger is met.

Figure 5-6 provides an example of the calculated instream flow trigger based on the Sespe cumulative
runoff threshold. Using this method, the first trigger occurred on January 20, 2017, and instream flows
would have been implemented from that date onwards. For the storm event starting on January 9, 2017,
the trigger for upstream migration was not met.
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Figure 5-6  Example Hydrograph using the Sespe Cumulative Runoff Threshold as a Trigger for Instream Flows

Historically, the main disadvantage of the Sespe trigger was that the baseflow calculation was not well
defined and therefore subjective, which is why the instream flow trigger was developed. The occurrence
and timing of triggers for upstream migration calculated based on the cumulative runoff threshold is
almost identical to those based on the previous trigger that relied on baseflow, except that the exact timing
differs slightly (usually less than one hour difference, up to three hours difference). The appropriateness
of the trigger based on the cumulative runoff threshold can therefore be assessed based on previous
analyses on the trigger using baseflow.

Berm breaching events have been monitored by the City of Ventura, and United used these data to inform
fish passage operations that were focused on storms that resulted in breaching of the sand berm. The
Sespe Creek trigger was developed based on river hydrology and sand berm breaching data to provide
migration opportunities when conditions are conducive for upstream migration of steelhead and lamprey.
Some low magnitude storms (< 80 cfs) will not breach the sand berm, resulting in conditions that are not
conducive to allow fish to enter the river for upstream migration nor sustain their migration.

There have been a few storms in the period of record that did not initiate the trigger and yet the sand berm
still breached. These short duration events resulted in a delayed breach that occurred after flows had
already receded below the flow target for upstream migration through the critical reach. These small
storm events filled the estuary over a number of hours to a point where the sand berm breached by the
force of a full or filling estuary, in contrast to larger triggering storms (storms that would meet the Sespe
Creek trigger) that breach the estuary sand berm quickly following a storm peak and with enough time for
steelhead to migrate upstream.
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Increased flow events occasionally occur on the Santa Clara River mainstem during the period of January
1 to May 31, but corresponding tributary flows do not meet the Sespe Creek trigger and these events are
often too short in duration to provide meaningful passage opportunities for steelhead and lamprey. In
these cases, United would divert up to the maximum 375 cfs, and flows exceeding 375 cfs would be
bypassed as instream flows according to flow split priority orders outlined in CM 1.1.1, however
diversion up to 375 cfs and excess flows would be a rare event.

Development of Turn-in Rate Protocol

The TRP was developed to minimize potential harm or injury to steelhead from rapid reductions in flow
in the affected reach. During a turn-out, the canal gates would be closed, and river and flows would go
through the bypass channel, crest gates, and then over the dam crest when the capacities of the bypass
channel and crest gates are exceeded. Upon turn-in, United would open the head and canal gates to start
diverting water and to regulate water levels upstream of both gates. Gates are usually operated via a
SCADA system but can be manually operated. Artificial increases in river recession rates downstream of
the diversion result from opening head/canal gates to start diversions, but the rate of opening the
head/canal gates affects the recession rates downstream.

The rate at which turn-in occurs has an effect on downstream flows, with rapid turn-ins resulting in
potentially sharp and immediate reductions in flows downstream. Depending on the prevailing flow
conditions at the time, an immediate turn-in of 375 cfs could result in a corresponding sharp reduction in
flow downstream that could result in stranding of fish and migration delay. United analyzed historic
unimpeded river recession rates to provide perspective on how rapidly stage changes occurred in the
Santa Clara River in the affected reach. Assuming steelhead and lamprey evolved behaviors to
successfully navigate flow changes within the range of what would be observed under a no diversion
scenario (PacifiCorp 2004), historic discharge data and stage-discharge relationships for the river reach
downstream of the diversion were used to estimate unimpeded river discharge and stage recession rates
(United 2016). The “no diversion” recession rates were analyzed relative to periods when turn-in events
occurred historically.

United developed maximum hourly turn-in rates for operations based on the observed range of unimpeded
hourly river recession rates from January 1991 — September 2007 (United 2016). Unimpeded recession
rates increase with total river discharge, so turn-in rates were calculated separately for different ranges of
total river discharge observed during the runoff recession period. Within each total discharge range
category, the 75" percentile of the observed hourly recession rates was used to calculate maximum
diversions in the TRP (Table 5-1). While based on the same data, the 75" percentile proposed here is
significantly slower than the turn-in limit proposed in United’s 2016 report based on the maximum
recession rate minus the 90™ percentile recession rate (United 2016). Because turn-in rarely occurs
directly after the peak of the storm when unimpeded recession rates are highest, maximum observed
unimpeded recession rates will likely not be exceeded when turning in. In addition, the increased
recession rates caused by turn-in occur an average of 4.5 hours per year (based on 2017-2020 hourly
flows at the Freeman diversion), a very small fraction of the total number of hours of decreasing river
discharge rates annually. Therefore, the TRP will minimize increases in unimpeded recession rate in the
Santa Clara River downstream of the Freeman Diversion and thereby avoid potential harm to steelhead
and lamprey from turning in.

Table 5-1 shows the median total river recession rate during turn-in for each discharge interval, which is
calculated as the sum of the turn-in rate (75% percentile) and the 50" percentile unimpeded river
recession, and compares it with the maximum unimpeded river recession rates. The median total river
recession rates are significantly lower than the maximum river recession rates, which exceed 2 inches/hr
for all discharge intervals.
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Table 5-1 Maximum Turn-in Rates (75t Percentile Unimpeded Recession Rate) Compared to 50t percentile and maximum
Unimpeded river recession rates. Total River Recession Rate during Turn-in is Calculated as sum of 50t Percentile Recession
Rate and Maximum Turn-in Rate

Max. Turn-in Rate (75t

Discharge Percentile River 50t Percentile River Max. River Total River Recession
Interval Recession Rate) Recession Rate Recession Rate Rate during Turn-in
cfs cfs/hr! inch/hr cfs/hr inch/hr cfs/hr inch/hr cfslhr inch/hr
124-199 14 0.6 7 0.3 45 2.1 21 0.9
200-449 28 0.8 14 0.4 172 5.9 42 12
450-599 54 1.2 27 0.5 234 5.6 81 1.7
600-899 64 1.1 33 0.5 355 74 97 1.6
900-1,199 96 1.3 52 0.7 334 45 148 20
1,200-1,499 111 1.3 60 0.7 450 5.9 171 20
1,500-2,499 189 1.7 122 1.1 550 6.1 311 28
2,500-4,999 542 33 329 20 1,334 8.0 871 5.3
>5,000 895 36 537 2.1 4,150 20 1,432 5.7

"Maximum turn-in rates are shown for reference, in practice, diversion rates would not exceed 375 or 750 cfs based on water right
restrictions

Turn-In Rate Protocol

Operationally, it is difficult to use total river flow on an hourly basis to select the appropriate maximum
turn-in rate and account for the instantaneous rate of river recession. Instead, TRP uses a generalized turn-
in ramping schedule based on the actual discharge upon turn-in to ensure the ramping schedule can be
implemented by United’s operators. Maximum hourly turn-in rates (diversions) for a range of initial
discharge intervals are shown in Table 5-2 (375 maximum diversion rate) . These maximum turn-in rates
were calculated assuming an initial discharge at the mid-point of the discharge range and an unimpeded
river recession equal to the 50" percentile natural river recession (Table 5-1).

The TRP applies to situations when United re-initiates diversions at high river discharge (i.e., performs a
turn-in by opening the canal gates and bringing water into the diversion canal). Water diversion after
periods of turn-out will be initiated and gradually increased by assigning an hourly incremental change in
the maximum diversion rate (Table 5-2), until the final maximum diversion rate is achieved according to
the Adult Migration Variable Flow Plan (Variable Flow Plan) or the Adult Migration Baseflow Plan
(Baseflow Plan) (discussed below). The starting and incremental turn-in rates depend upon total river
discharge at the time of turn-in. Total river flow and instream flow requirements dictate actual hourly
diversion rates, so diversion rates may be lower than the hourly maximum specified, but they will not
exceed those prescribed in Table 5-2.
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Table 5-2 Maximum Hourly Diversions at the Freeman Diversion According to the Turn-in Rate Protocol (375 cfs maximum
diversions)

Initial Santa Clara River Discharge (cfs)
Hour 22500 1500-2499 1200-1499 900-1199 600-899 450-599 200-299 125-199
Hour 1 375 189 111 96 64 54 28 14
Hour 2 375 222 192 128 108 56 28
Hour 3 318 256 192 136 84 42
Hour 4 375 320 256 164 112 56
Hour 5 375 310 192 140 56
Hour 6 338 220 154 56
Hour 7 366 248 168 56
Hour 8 375 276 182 56

* Instream flow requirements under VFP and BFP (Table 5-2) supersede the TRP. Therefore, diversion rates for a given hour may be lower than the maxima
specified in this table .

Development of the Adult Migration Variable Flow and Baseflow Protocols

Both the VFP and BFP are based on a specific minimum flow criterion designed to provide a more than
adequate functional upstream migration corridor for adult steelhead and lamprey. This criterion is the
provision of 160 cfs downstream of the critical reach, which represents the locations in the Santa Clara
River posing the greatest challenge to upstream migrating steelhead and lamprey. The minimum 160 cfs
flow was derived in large part from the results of a field study conducted by Thomas R. Payne and
Associates (TRPA 2005) that was focused on evaluating adult steelhead passage conditions within the
critical reach, but also on the reviews of other salient information and literature pertaining to steelhead
passage and represents the best available site-specific data for steelhead passage criteria in the Santa Clara
River; however, the assumptions that stem from these studies will be subject to Monitoring and Adaptive
Management discussed in Chapter 6.

The TRPA study reach included the portion of the river where a series of critical riffles were identified
and measured in 2004 and 2005. These riffle areas are formed primarily from gravel and cobble substrates
exposed at lower flow levels that create a local increase in gradient and decrease in depth. In conducting
the study, TRPA (2005) utilized a modified form of the Oregon Method and depth criteria by Thompson

(1972). The Oregon Method measures the depth and water velocity along cross sectional transects located
at riffles suspected of being passage barriers. Thompson recommended a depth of 0.6 foot over at least 25
percent of transect widths and at least 10 percent of the flow is provided in a single channel. TRPA
modified Thompson’s proposed criteria by 1) reducing the minimum water depth to 0.5-foot, and 2) using
an absolute minimum channel width of 5 feet and depth greater than 0.5-foot deep in a single channel at
least 10 feet wide, rather than a proportion of the channel width (TRPA 2005). Rationale for these
modified criteria were based upon information from Powers and Orsborn (1985), Puckett and Villa
(1985), Dettman and Kelley (1986), Entrix, Inc. (1994, 1995, 1996), Santa Ynez River Technical
Advisory Committee (1999), and Lang et al. (2004). The Harrison et al. (2006) study, also conducted in
the Santa Clara River, applied passage criteria that assumed a minimum 0.6-foot depth across a
continuous section of the channel, 10 feet wide. The most recent CDFW fish passage criterion for adult
steelhead passage is 0.7-foot, but the study acknowledges that the minimum depths may be revised as new
information develops (CDFW 2017).

The TRPA related passage depth criterion to fish body length, but body depth has also been used (e.g., by
R2 and Stetson [2008]) in developing the North Coast Instream Flow regulations for SWRCB. A rough
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conversion of fish length equals five times fish body depth was used (R2 and Stetson 2008). The
corresponding body depth for the longest reported fish in the Santa Clara River basin (~27.5 inches)
would be 0.46 foot. TRPA’s recommended depth criterion of 0.5 foot should therefore provide clearance
under a fish as it swims through passage constrictions. Snider (1985, cited in R2 and Stetson 2008)
observed that the limiting passage depth for steelhead in Brush Creek (Mendocino County) was 0.45 foot.

TRPA recommended a passage lane width to be > 5 feet (that also meets the 0.5-foot depth criterion), but
also analyzed based on a > 10 feet criterion. For the North Coast Instream Flow Policy, a 2-foot wide
minimum corridor was used, but this was considered the minimum required, not the one offering the most
protection (R2 and Stetson 2008). In a neighboring system to the north of the Santa Clara River,
Stillwater and Kear (2012) used a 10-foot criterion for steelhead passage in the Santa Maria River, with
the logic that extra width would reduce predation risk and that a 10-foot width criterion provided a safety
factor for cases when sampling may have missed the most restrictive passage section. Harrison et al.
(2006) likewise applied a minimum 10-foot width criterion. NMFS (2011) recommends a minimum width
criterion of 4 feet for artificial transport channels at upstream passage facilities, but United could not find
rationale for that guidance. In general, there does not appear to be a strong empirical basis for selecting a
suitable passage lane width; criteria tend to be based to some extent on professional opinion, plus
allowances for uncertainty and the desired level of protection. R2 reviewed the TRPA analysis and other
information and surmised a 5-foot or greater width of channel with a depth of > 0.5 foot should provide
conditions that would allow adult steelhead migration in the lower Santa Clara River (R2 2014).

In terms of flows, TRPA concluded that flows >120 cfs should provide suitable upstream adult steelhead
passage conditions through the critical reach using the 0.5-foot minimum depth and minimum 5-foot
width criteria (TRPA 2005). More protective criteria or use of the Oregon Method without modification
resulted in higher minimum flows ranging from 142 cfs to over 330 cfs. However, those minimum flows
were based upon the average flow from multiple transects, including two transects for which stage-
discharge relationships could not be estimated. If only transects with defined stage-discharge relationships
are considered, the minimum flow that met the 0.5-foot depth and 5-foot width criteria was 127 cfs
(Highway 118 riffle during May 2005). Therefore, the target flow specified in CM 1.2.1 of 160 cfs is
higher than the minimum flows suggested by TRPA, providing more protective conditions supporting
upstream migration than the minimum flow.

Channel morphologies of the critical riffles are subject to potential change and modification due to scour
and deposition events that can result from storm-induced high flow events. United is aware of these
potential changes and will implement monitoring measures (EMM-01) to evaluate the stability of the
critical riffles and determine whether adjustments in operations are warranted.

The VFP was developed by evaluating the decay of historic hydrographs in Sespe Creek, an unimpeded
(non-dammed) tributary to the Santa Clara River. In a 2008 BO, NMFS used an analysis of discharge
decay rates in Sespe Creek and the Santa Clara River for developing ramping rates (NMFS 2008). The
flow recession rate included in the VFP uses the median flows in Sespe Creek on the receding limb of the
hydrograph. The recession rates of the Sespe Creek are a good representation of those at the Freeman
Diversion, given that over 50 percent of the runoff at the Freeman Diversions originates from Sespe
Creek. In addition, a long record of flows is available from Sespe Creek, largely undisturbed from
development (diversions and dams) and therefore well-suited for calculation of natural recession rates.
This is not the case for flow records at or near the Freeman Diversion, which have been in various
locations over time, of lesser quality, and affected by anthropogenic activities. The durations of specified
flows included in the VFP and BFP were developed from limited information about migration rates for
steelhead in the Carmel River and the Santa Clara River. Dettman and Kelley (1986) found that adult
steelhead in the Carmel River migrated 15 miles in one to 10 days, with four days being the average. In
the Santa Clara River, two adult steelhead were detected passing the Freeman Diversion on April 15 and
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16, 2012. The storm during which these fish migrated up the Santa Clara River peaked in the afternoon of
April 13 and based on suitable water depths at the critical riffle, no migration would have been possible
until that time, despite the river-mouth being open previously. These data suggest that it took these fish a
maximum of two to three days to migrate approximately 11 miles, and enter and pass the Freeman
Diversion fish ladder, assuming migration started at the estuary on April 13. The operating criteria
included in VFP (30 days) and BFP (18 days) are intended to provide the maximum amount of
opportunities for steelhead to migrate from the ocean to the Freeman Diversion while balancing water
resources needs.

The VFP and the BFP were developed to maximize the migration opportunities after a storm-induced,
elevated discharge event. As a result, both plans seldom reach the entire maximum duration of 30 days for
the VFP and 18 days for the BFP. On average, the VFP would reach its entire 30-day duration 0.46 times
per year with most of them occurring multiple times in wet years. Because the BFP is only implemented
if the higher bypass flows in the VFP cannot be implemented, they would be implemented less frequently.
The average number of days that the VFP would be implemented per year is 27.4 days while the BFP
would be implemented 4 days per year on average. These numbers do not include the ramp downs at the
end of each event. On average, the BFP would reach the maximum duration of 18 days for 0.9 events per
year. Most instream flow events would either retrigger to the higher VFP schedule from a new storm
event and start the countdown again or are terminated early with the scheduled ramp down due to
naturally insufficient flows in the river to maintain 160 cfs at the critical riffle.

Adult Migration Variable Flow and Baseflow Protocols

The VFP and the BFP are both used to determine target instream flows after a storm event. The VFP
dictates conditions immediately after (1) the Sespe Creek trigger has occurred between January 1 and
May 31, and (2) when flows in the Santa Clara River exceed the median Sespe recession rate (Days 1-8 in
Table 5-3). The BFP is applied when bypass flows in the VFP are not able to be maintained even with all
water in the river being bypassed. The VFP aims to mimic the receding limb of the hydrograph based on
the median decline rates of Sespe Creek, an unimpeded (non-dammed) drainage. United would gradually
adjust flows at the Freeman through hourly adjustments in the SCADA system. Under this protocol, the
amount of water diverted is limited to allow enough water for prescribed instream flows criteria
downstream of the critical riffle for a 30-day period following the peak of a triggering storm event in
Sespe Creek (Table 5-3). The selection of the 30-day duration is intended to ensure ample time for adult
steelhead to migrate upstream between the estuary and the Freeman Diversion after the storm peak. When
total river flow (i.e., all flows bypassed and no diversion) decreases to the point where there is not enough
water to maintain instream flows in accordance with the VFP, then the BFP is implemented.

The flows that would be provided at a minimum at the critical riffle under the VFP (Table 5-3) were
based on historic recession rate of median flows in Sespe Creek 1 — 8 days after the storm peak in Sespe
Creek. The minimum flows do not exactly match these historic flows, and were rounded and modified as
needed for operational constraints.
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Table 5-3 Adult Steelhead Migration Instream Flow Commitments below the Critical Riffle for January 1 — May 31 under the VFP
and the BFP

Minimum Flow at Minimum Flow at
Day from Trigger! Critical Riffle under the VFP Critical Riffle under the BFP
1 650 160
2 450 160
3 350 160
4 280 160
5 235 160
6 205 160
7 185 160
8 170 160
9 160 150
10 160 140
11 160 130
123 160 120
13 160 110
14 160 100
15 160 90
16 160 2/3 of previous day?
17 160 2/3 of previous day?
18 160 2/3 of previous day?
19 160 End Instream Flow Commitment
20 160
21 150
22 140
23 130
243 120
25 110
26 100
27 90
28 2/3 of previous day?
29 2/3 of previous day?
30 2/3 of previous day?

"Day 1 is assigned to the peak of the hydrograph from the triggering storm in Sespe Creek The trigger is based on an instantaneous value although
operational changes will occur on the day that the peak occurred.

2Ramping down flow is measured directly below the Freeman Diversion using flow monitoring devices installed at the headworks

3|f day 12 of the BFP or Day 24 of the VFP is on or after March 15 then operations default to CM 1.2.2 — Instream Flow Commitment below the Freeman
Diversion for Downstream Migration

The BFP limits the amount of water diverted in favor of maintaining instream flows through the critical
reach according to the schedule outlined in the third column of Table 5-3. Given that flows sufficient to
meet upstream migration criteria through the critical reach would no longer be available, the remaining
flows measured at the Freeman Diversion will be reduced by one-third (1/3) per day for three days, at
which time no further flows will be released and United will divert all the remaining river flow. If day 12
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of the BFP or Day 24 of the VFP falls within March 15-May 31, then CM 1.2.2-Instream Flow
Commitment below the Freeman Diversion for Downstream Migration supersedes the VFP and the BFP.

Development of Transition Protocol

The transition from one flow plan to another could create a sudden decrease in flows between the
Freeman Diversion and the estuary. NMFS biologists have expressed concern that such a sudden decrease
in flow may trigger premature holding behavior from adult steelhead and delay migration. This plan
provides a smooth transition between flow plans.

The river recession rates in the plan were established using guidance from the 2008 Freeman Diversion
Biological Opinion. Flow changes under the Transition Protocol will occur at a recession rate that mimics
the 50 percent occurrence when transitioning between the various bypass flow plans. During
implementation of the transition protocol, total river recession rates therefore equal natural river recession
rates plus the additional recession rates by the Transition Protocol. By implementing the protocol, the
additional recession rates by the Transition Protocol will remain much less than 2 inches per hour for
most flow ranges (except > 2,500 cfs), protecting steelhead from stranding below the diversion and
preventing a sudden cessation of flows that may trigger adult steelhead holding behavior.

The unimpeded recession rates in the Santa Clara River were analyzed using the hourly data of the total
river flow at the Freeman Diversion when available from 1991 to 2007. The analysis showed that the 50®
percentile recession rates observed in the river near the Freeman Diversion remains below 2 inches per
hour within the flow range that this protocol would be implemented (750 cfs — 80 cfs)(Table 5-4).

Table 5-4 Recession and Stage 50th Percentile at Different Discharge Intervals

Discharge Recession, 50th Percentile Stage Recession, 50t Percentile
Discharge Interval (cfs) (cfs/hr) (inches/hr)
124-199 7 0.3
200-449 14 0.4
450-599 27 0.5
600-899 33 0.5
900-1,199 52 0.7
1,200-1,499 60 0.7
1,500-2,499 122 1.1
2,500-4,999 329 20

Transition Protocol

When implementing the VFP and when there is no longer sufficient water in the river to maintain the
prescribed flows in accordance with the protocol, then the Transition Protocol will be implemented to
gradually reduce the bypass flows to those prescribed in the BFP. At the time that the VFP cannot be

sustained, the total bypass flows will be recorded. United would begin to increase its diversions at an

hourly rate in accordance with Table 5-4.

For example, if the total bypass flows downstream were 500 cfs at the cessation of the VFP then United
would start diverting 27 cfs the first hour and an additional 27 cfs per hour thereafter until the bypass
flows subside below 450 cfs. At this time, the hourly increase in diversions will be reduced to an
additional 14 cfs each hour.
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This plan will also be implemented when transitioning between the BFP and the SMP. For example if
bypass flows were at 190 cfs at the Freeman Diversion under the BFP and percolation resulted in
discharge at the critical riffle to subside to 159 cfs, then an hourly increase in diversions of 7 cfs per hour
would be implemented until the flow conditions prescribed in the SMP are met.

Figure 5-7 is an example of the Transition Protocol between the VFP and the BFP as indicated on the
graph. In this example, diversions would have temporarily ceased while attempting to maintain the VFP.
At that point, bypass flows would be reduced by allowing the gradual increase of diversions in
accordance with Table 5-4. Because the bypass flows fell between the flow range of 200 to 449 in the
table, diversion of 14 cfs would be implemented the first hour. On the second hour of this plan, diversions
would increase by another 14 cfs to a total of 28 cfs. Additional diversion increases of 14 cfs/hour would
be implemented until the bypass flows fell below 199 cfs and then additional diversion increases would
occur at 7 cfs per hour until the bypass flows provided the 160 cfs at the critical riffle as detailed in the
BFP.

Figure 5-7  Example Hydrograph Demonstrating the Transition Protocol

1000
900

800

Implementation of the VFP

700 1

600 —
Transition Protocol

500

£

Flows in CFS

400 Implementation

of the BFP

300

200

100

0
1/22/2017 1/23/2017 1/24/2017 1/25/2017 1/26/2017 1/27/2017 1/28/2017 1/29/2017

Total River Transition Protocol Diversions == bypass flows with the VFP and BFP

Development of Pulse Protocol

The Pulse Protocol has been developed to mimic small storms in order to encourage the upstream
migration of steelhead when flows are stable (Figure 5-8). Flow pulses will be implemented when stable
flows have been released for an extended period of time below the Freeman Diversion. The basis of the
Pulse Protocol is that after a couple of days where flows are stable at 160 cfs at the critical riffle and when
more than 50 cfs is being diverted, United will temporarily release an additional pulse of water. The flow
pulse will then be reduced at the same rates that are observed in the transition protocol until the bypass
flows reach 120 cfs at the critical riffle. Releases will be maintained at 120 cfs until the additional volume
of water released during the pulse has been equivalent to what would have been released under the VFP
or the BFP.

5-30



United Water Conservation District June 30, 2020
Freeman Diversion MSHCP Chapter 5 Conservation Program

Pulse Protocol

Both the VFP and the BFP have periods where 160 cfs is to be maintained at the critical riffle for
upstream steelhead migration. If flows of 160 cfs have been maintained at the critical riffle for more than
2 days and United is diverting more than 50 cfs, then United would implement a flow pulse following
Table 5-5 through Table 5-7 below depending on the amount being diverted. Table 5-5 flows are to be
implemented if diversions are greater than 50 cfs and less than 100 cfs. Table 5-6 flows are to be
implemented if diversions are greater than 100 cfs and less than 150 cfs and Figure 5-7 flows are to be
implemented if diversions are greater than 150 cfs. The first column in each table is the amount of
additional flows to be bypassed over what was being released to maintain 160 cfs at the critical riffle.
Table flows with the lesser discharge rate would be implemented if it is anticipated that fall below 160 cfs
within the time that the table flows would be implemented. For example if flows were being maintained at
160 cfs for two days, with current diversions of 180 cfs, although it was anticipated that the total river
flow was going to fall to a point where bypass flows would not be able to be maintain for more than 20
hours then Table 5-6 would need to be implanted because the duration of flows in Table 5-7 would extend
beyond the time possible to maintain 160 cfs.

Flow pulses would occur when flows have been stable at 160 cfs for at least 2 days. United proposes
conducting up to two flow pulses per storm and no more than 4 per year, but effectiveness will be
evaluated through monitoring and appropriate modifications made through Adaptive Management (see
Chapter 6).

Table 5-5 When Diversions are >50 cfs and less than 100 cf

Duration Hour Additional Bypass Flows Hourly Decrease in Bypass Flows
1 50 -50
2 36 14
3 22 14
4 8 14
5 -6 14
6 -20 14
7 -34 14
8 -32 -2
9 -18 -14
10 -6 -12
11 0 -6
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Table 5-6 When Diversions are > 100 cfs and Less than 150 cfs

Duration Hour Additional Bypass Flows Hourly Decrease in Bypass Flows
1 100 -100
2 86 14
3 72 14
4 58 14
5 44 14
6 30 14
7 16 14
8 2 14
9 -12 14
10 -26 14
11 -40 14
12 -40 0
13 -40 0
14 -40 0
15 -40 0
16 -40 0
17 -40 0
18 -40 0
19 -30 -10
20 -16 -14
21 -2 -14
22 0 -2
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Table 5-7 When Diversions are > 150 cfs

Duration Hour Additional Bypass Flows Hourly Decrease in Bypass Flows
1 150 -150
2 136 14
3 122 14
4 108 14
5 94 14
6 80 14
7 66 14
8 52 14
9 38 14
10 24 14
11 10 14
12 -4 14
13 -18 14
14 -32 14
15 -40 8
16 -40 0
17 -40 0
18 -40 0
19 -40 0
20 -40 0
21 -40 0
22 -40 0
23 -40 0
24 -40 0
25 -40 0
26 -40 0
27 -40 0
28 -40 0
29 -40 0
30 -40 0
31 -40 0
32 -40 0
33 -40 0
34 -36 -4
35 -22 -14
36 -8 -14
37 0 -8
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Figure 5-8  Example Hydrograph of the Pulse Flow Protocol
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At the initiation of the pulse flow, diversions of over 100 cfs were occurring so Table 5-6 would be used
to determine the magnitude and duration of the pulse. On the first hour, an additional 100 cfs would be
release above the 180 cfs being released to maintain 160 cfs at the critical riffle (assuming 20 cfs of
percolation). The first hour would release a total of 280 cfs. The remainder of the river can be diverted at
this time. In this example, this was 4 cfs on the first hour. During the second hour of operation, an
additional 14 cfs will be diverted. Diversions would increase by 14 cfs per hour for 11 hours or until
flows at the critical riffle reach 120 cfs. Flows will be maintained at 120 cfs at the critical riffle for seven
hours. A gradual increase in bypass flows to reach 160 cfs will then occur at a ramping rate of no greater
than 14 cfs per hour to end the pulse flow back to the flow plans that were being implemented. The pulse
flows are designed to promote migration of steelhead downstream of the diversion and yield neutral. The
frequency and magnitude of the pulse flows can be modified through adaptive management (Chapter 6)
and may be redesigned in shape magnitude or duration to optimize steelhead migration opportunity.

CONSERVATION MEASURE 1.2.2

CONSERVATION MEASURE 1.2.2

Instream Flow Commitment downstream of Freeman Diversion for Downstream Migration — Initial Operations
(maximum instantaneous diversion of 375 cfs)

United will implement a Smolt Migration Protocol (SMP) to facilitate downstream migration of steelhead smolts
and juveniles, and lamprey juveniles in the Santa Clara River downstream of the Freeman Diversion, through the
affected reach, into the estuary from March 15- May 31.

Development of Conservation Measure

It is essential for the recovery and sustainability of the southern California steelhead population to provide
a functioning downstream migration corridor that will facilitate the migration of steelhead smolts and
lamprey juveniles from the Santa Clara River to the ocean. CM 1.2.1 (focused on instream flows for
upstream migration) combined with CM 1.2.2 (focused on instream flows for downstream migration)
represent the two key measures designed to meet a primary objective of this MSHCP central to the
Southern California Steelhead Recovery Protocol for the Santa Clara River: “Provide a pattern and
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magnitude of instream flows downstream of the Freeman Diversion for steelhead and lamprey migration
through implementing specific instream flow operations” (NMFS 2012 Goal 1, Objective 1.2).

The timing of this measure is based in part on monitoring data collected from operating a downstream
migrant trap at the Freeman Diversion from 1994 through 2014. In 2014, trap operation ceased under
direction from NMFS. During the years that United operated the trap, United experienced a wide range of
flow conditions and highly variable smolt captures ranging from 0 to 839 per year (Booth 2020).
Monitoring indicated the majority of downstream migrating steelhead smolts (~95 percent) arrive at the
Freeman Diversion between mid-March and late May (Figure 5-9), the basis for the March 15 — May 31
primary migration period under CM 1.2.2. Booth (2020) showed that the majority of smolts arrive at the
Freeman Diversion during this window even when flows connecting the upstream tributaries occur earlier
in the year and even if there is not enough flow for smolts to make it from the Freeman Diversion to the
estuary under a no diversion scenario. The paper also conducted an analysis of trapping patterns for other
more common fish species and applied an “effort” calculation based on different pathways of flows
through the facility. These analyses demonstrated that the pattern of arrival of smolts was likely not an
artifact of sampling effort and trapping efficiency and the majority of smolt arrivals at the Freeman
Diversion did in fact occur between March 15-May 31 most likely driven by photoperiod and then flow
related independent variables (time since peak of storm and flow connection to upstream tributaries). The
migration window was also based on information from adjoining watersheds that share the same Southern
California Steelhead BPG.

Figure 5-9  Timing of Steelhead Smolt Migration from the Santa Clara River, California

Note: based upon captures at the fish trap located at the Freeman Diversion (1993-2014) (Booth 2016)
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To address uncertainty regarding the migration, United completed a review of salient literature, which
relied heavily on a single study conducted on the Napa River. That study observed rates of 3.9 to 9.6
miles per day, with a mean of 5.6 miles per day, by 12 tagged smolts (Sandstrom et al. 2012). Similar
results were obtained by Kelly (2008). Based on this data, smolts in the Santa Clara River would require
one to three days to travel from the Freeman Diversion to the estuary. To protect safe migration
conditions for smolt emigration, United factored two additional days into CM 1.2.2 operations, such that
migration flows are provided downstream of the critical riffle when prescribed flows can be maintained
for a minimum of five days.

As mentioned under CM 1.2.1, TRPA concluded that flows >120 cfs should be sufficient to provide
conditions suitable for upstream adult steelhead passage through the critical reach using the 0.5-foot
minimum depth and minimum 5-foot width criteria (TRPA 2005). Compared to smolts, upstream
migrating adult steelhead are large fish that require greater depths to facilitate volitional migration.
Therefore, flows >120 cfs should also conservatively provide conditions suitable for the downstream
migration of steelhead and lamprey. The lower 80 cfs threshold value for smolt migration is based on
United’s observations of conditions downstream of the critical riffle as part of follow-up monitoring to
the TRPA studies, in 2010, 2017, and 2018 (United Water 2010, United unpublished data). These
observations suggested that the likelihood of a continuous, functional migratory connection to the estuary
decreases substantially when flows decline below 80 cfs at the critical riffle, which could also increase the
potential for stranding, predation, and thermal stress to smolts migrating through the critical reach.

In March 2017, United collected supplemental data at a series of cross-sections established at several
wide, complex, multi-channel riffle-type areas (critical riffle) between the SR 118 and US-101 bridges.
Measurements were taken under flow conditions ranging from 120 cfs to 76 cfs and the change was
documented in downstream passage corridor width and depth as flows receded. Discharge measurements
were taken upstream and downstream of the critical riffle site itself, at the SR 118 bridge and just
upstream of the US-101 bridge. Percolation of 40 to 60 cfs was documented between the sites, and
discharge at the critical riffle site itself was expected to be 10-20 cfs lower than the measurements
recorded at the SR 118 bridge. The lowermost flow measured 76 cfs at the SR 118 bridge (Figure 5-10
and Figure 5-11), which only provided relatively narrow threads of suitable smolt passage condition (as
indicated by smolt depth criterion — 0.4 foot, CDFW 2017) in two of the three cross-sections at the critical
riffle (United Water 2010).

At approximately 60 cfs (measured at the critical riffle), water depths were too shallow (~0.25-foot) to
provide safe passage conditions for smolts (United Water 2010). In March 2018, United collected
additional data at the same site. No large channel-reshaping flows had occurred since the 2017 winter and
the site remained similar in 2018 (United unpublished data).

United considers the 80 cfs threshold flow to be based on the best available science, and to represent a
reasonable and protective threshold from which to base operations and implement further measures
designed to protect steelhead. Specifically, once flows decline to 80 cfs and below, United will continue
to provide passage for downstream migrants through imple