Contents

Contents

Page
Acronyms and ADBDTEVIAtIONS .......cc.eeeeeuieeriieeiiieeriee et e ere e eeeaeeeenee s 1ii
O 13 (06 18 (o1 103 o DU SRRUSRRPP 1
2. ACHON ATCA...eeuiieiiieiieeiieiie et eete et e ette et e et e et e estaeebeessbeenbeessneesaesnsaens 5
2.1 River Maintenance ACtiON AT€a ..........cccueeereveeerveeeirreeeireeenereeesneeenns 5
2.2 Other Reclamation MRG Activities Action Area.........ccceeeevveerneennne 7
2.3 The MRGCD MRG Activities Action Ar€a .........cccceeeveereeerveenneenne 8
3. Description of Proposed ACHIONS ........ceccviieriieeriieeiiieeeieeeiiee e e 9
3.1 Introduction and Background ............cccceeviiiiniiiiniiiiiie e 9
3.1 INtrodUCtiON.....ccciieiiieiieie et 9
3.1.2  River Maintenance Authorization and Goals..............cccuveen.... 11
3.2 River Maintenance Strate€@ies ........ccceevvreerureerieeenieeeiieeeveeesneeennnes 12
3.2.1  Promote Elevation Stability .........cccccceveiieriiniiienieciieieeieeee, 13
3.2.2  Promote Alignment Stability .........cccceevviieeriiiiiiiieeieeeeeeee, 14
3.2.3  Reconstruct/Maintain Channel Capacity .........cccceeevveercvveennnenn. 15
3.2.4  Increase Available Area to the River.........cccoccoeviiiiiinieninenen. 16
3.2.5 Rehabilitate Channel and Flood Plain.............cccceevvverrnnennenn. 16
3.2.6 Manage Sediment.........cccveeeiuieeriieeeiie et 17
3.2.7  Strategy Combinations...........eccveevueerieeiieeriieeieenieeieenieesveeeees 17
3.2.8  Most Likely Strategies by Reach..........ccccoeevviiivieniiienieee. 18
3.3 River Maintenance Methods..........cccoeeviieiiiieniieeiiie e 20
3.3.1 Infrastructure Relocation and Setback ...........c.cccceevcvveriiennnnnen. 21
3.3.2  Channel Modification ..........cceevcueeeeiieeniieeriee e 21
3.3.3  Bank Protection/Stabilization ............ccccceeeviieiiiieecieeeieee. 22
3.3.4  Cross Channel (River Spanning) Features..............cccceverunennnee. 22
3.3.5 Conservation Easement...........ccccceeeeiieeniieeiieeeiiee e 22
3.3.6  Change Sediment SUPPLY....ccceeviiieeeiiieriieeeeeee e 22
3.4 Adaptive Management for River Maintenance..............ccccceeveennennne. 23

3.5 River Maintenance Sites and the Interstate Stream
Commission Cooperative Agreement...........oceeeeveereeeerveenieenveenneennns 25
3.6  River Maintenance — Project Details .........c.ccceeveiieiieniiiiniienieeenne 26



Joint Biological Assessment,
Part || — Maintenance

3.6.1  River Maintenance Sites .........ccceevueerieriiieniienieeniienieeieeseeeee
3.6.2  River Maintenance Project Footprint During
IMplementation ............cceeeuiieiiie e
3.6.3  Distribution of Proposed River Maintenance Work .................
3.6.4  River Maintenance Support ACtiVities........ccecueervverrueerieenveennen.
3.6.5 Summary of River Maintenance Proposed Actions..................
3.7  Other Reclamation MRG Project Proposed Maintenance
ALCLIONS ...ttt ettt ettt et
3.7.1  LFCC O&M Proposed ACHIONS.......ccceeevveeerieeeierieerieeeieeeeenennn
3.7.2  Project Drain Proposed ACtions.........ccccceevveeiienienieeniienieennen.
3.7.3  Summary of Other Reclamation MRG Project Proposed
Maintenance ACHIONS ........cecveriererrierienieeienieesie et
3.8 The MRGCD Proposed Maintenance Actions............ccceevveereveennennne.
3.8.1  Regular Ongoing ACHIVILIES .....cccceeerureeriieeiieeeieeeieeeiee e
8.3.2  Regular as-Needed ACtIVILIES ......ccccueeevreeriiieeriieerieeeie e
8.3.3  Exceptional as-Needed ACtiVIties.........cceevueervieriierieeriienieenen.
8.3.4  Exceptional Emergency ACtiVItIeS.......ccceeevueeerveeerieeeiiieeeieeenns
8.3.5 Best Management PractiCes .........cccvervuvreniiieeniieeenieeeieeeieeenns
4.  Species Description, Federal Listing Status and Life History ................
MRG Maintenance Baseline...........ccoceevieiiiiiieiiieniceienieeeeeee
5.1 INtrOdUCHION . ...coiiiiiiiiiieeeeee et
5.2 MRG River Maintenance Historical Perspective............cccceeveennnnee.
5.2.1  MRG River Maintenance Priority Site Criteria............c..........
5.2.2  MRG River Maintenance Sites: 2001-2012........ccccceeeeveennnen.
5.2.3  MRG River Maintenance Sites 2012-2013 .........cccceevveenennen.
5.2.4  River Maintenance Support ACtiVIties.......cccveerveeeerveercreeennnnn.
5.3 Other Reclamation MRG Project Historical Maintenance
ALCLIONS ..ottt st st
5.3.1  LFCC O&M Historical ACtIONS........cceevveerieerieeniienieeieenieeneen
5.3.2  Project Drain Past ACtiONS.........cccceeveeeciienieeiieiieeieeiee e
5.4 The MRGCD MRG Historical Maintenance Actions.......................
6. Analysis of Effects of Proposed Actions .........ccceeevveeeeieeecieesieeeiieens
6.1 River Maintenance Strategy Effects on Geomorphology.................
6.1.1  General River Maintenance Geomorphic Effects.....................
6.1.2  Most Likely Geomorphic Strategy Effects by Reach ...............

vi

27

29
30
34
46

54
55
58

60
61
62
62
62
62
63
65
67
67
68
68
69
70
73

78
78
79
79
83
84
85
87



6.1.3  Most Likely Biological Effects of River Maintenance
Strategies on Silvery Minnows and Flycatchers

by REACK....cciiiieiii e

6.2 River Maintenance Project Site Effects.........cccocoveveiieiieniiinnnnn,

6.2.1  Effects of River Maintenance Methods ............ccccceeuenie.

6.2.2  Effects of River Maintenance Support Activities..............

6.2.3  Unanticipated and Interim Work .........c.cccoceeveniiniincnnenn.

6.2.4  River Maintenance Site Size and Distribution Effects ......
6.3  Effects from Other Reclamation MRG Project Proposed

Maintenance ACLIVILIES .......ecveeruierieerieeriieeieeie e eiee e eeee e

6.3.1  LFCC O&M....ccciioiiiieieeeeeee et

6.3.2  Project Drain Maintenance ............cceceeeveereeenieeneeeneeennens

6.4  Effects from the MRGCD Proposed Maintenance Activities

6.4.1  SIIVEry MINNOW ....cccoviiiiiiieciieeciee et
6.4.2  Willow Flycatcher.........cocooviiieniiieiieeeeceece e,
6.4.3  Pecos SUNfIOWET......cccovuiiiiriiiiiieeececeeeee e
6.5 Summary of Effects Analysis ........cccceevveeeviieeiiiecieecee e
6.5.1  SIlVEry MINNOW ....cccoviiiiiiieiiieeciee et
6.5.2  Willow Flycatcher.........cccooiieiiiiniiiiiiieiecieeeeee
6.5.3  Pecos SUNfloWer........cccoeiiiiiiiiiiiiieeeee
7. Literature Cited .......cooviiiiiiiiieiiieiie e
Attachments
River Maintenance Methods Attachment ..............ccoccoeiiiiiiiiniiinenn.
Most Likely Strategies and Methods by Reach Attachment....................
Geomorphic Strategy Effects Attachment ...........cccceccveeviiieiciiiniieeeiee
Tables
Table 1 Geomorphic Reaches ........c.cccecveeriiiiiciiieeiieecee e,
Table 2 Summary of Most Likely Strategies by Reach ................
Table 3 Method Categories Associated with Strategies................
Table 4 Estimated Spatial Distributions of New River
Maintenance SITeS .......ccuervueerierriienieeiie e
Table 5 Estimated Spatial Distributions of Adaptive
Management River Maintenance Sites ...........cccceeveenee.

Contents

....... 32

....... 34

Vii



Joint Biological Assessment,
Part || — Maintenance

Tables (continued)

Page

Table 6 Estimated River Maintenance Projects per Year .................... 46
Table 7 River Maintenance Project Area (Single Site)

During Implementation...........cccceeeeeerieeciienieenieeieeeeeve e 47
Table 8 Approximate River Maintenance Project Duration ................ 47
Table 9 Approximate Decadal River Maintenance Footprint Acreage 49
Table 10 River Maintenance Support Activities Indirectly

Related to Project Sites .......ocvveriieiiienieeiieeieeeeeeeeeeeee e 49
Table 11 Approximate Decadal River Maintenance Acreage for

Indirect Project Support ACtVItIEs.......eecveerieerieeriieiieeieenee. 50
Table 12 River Maintenance Support Activities Directly

Related to Project Sites .......occveriieiiieniieiieeieceeeeeeeeeie e 51
Table 13 Approximate Decadal River Maintenance Acreage

for Direct Project Support ACtiVIties .......cccvevveerieenieenieennnans 51
Table 14 Approximate Decadal Acreage Distribution by

Reach of River Maintenance Sites..........cccoevueeriverieeieennennnen. 53
Table 15 State Drain DImensions ........ccceeveeeiienieniiienienieeieeeeeeieene 59
Table 16 Annual Approximate Other Reclamation

MRG Project Maintenance ACreage .........ccceeevvveeeevveeecveeennnenn 61
Table 17 2001-2012 River Maintenance Acreage Impacts

and Project DUrations...........ccccveeecueeerciieeniie e 69
Table 18 River Maintenance Projects by Year ........ccccceevveviieiiennennen. 69
Table 19 Historical River Maintenance Work: Velarde to

Rio Chama Reach (2001-2012 work)................. follows page 68
Table 20 Historical River Maintenance Work: Rio Chama

to Otowi Bridge Reach (2001-2012 work) ........ follows page 68
Table 21 Historical River Maintenance Work: Cochiti Dam

to Angostura Diversion Dam Reach

(2001-2012 WOTK) ©eeeeeveeeiiiecieeeeiee e follows page 68
Table 22 Historical River Maintenance Work: Angostura

Diversion Dam to Isleta Diversion Dam Reach

(20012012 WOTK) ..veevereeiieieeieeieeeeee e follows page 68
Table 23 Historical River Maintenance Work: Rio Puerco

to San Acacia Dam Reach (2001-2012 work) ...follows page 68
Table 24 Historical River Maintenance Work: San Acacia

Diversion Dam to Arroyo de las Cafas Reach

(2001-2012 WOTK) .eeeeeveeeiieecieeeeiee e follows page 68
Table 25 Historical River Maintenance Work: San Antonio

Bridge to River Mile Reach (2001-2012 work) .follows page 68
Table 26 Historical River Maintenance Work: River

Mile 78 to Full Pool Reservoir Reach

(20012012 WOTK) ..veeeeieeiieieeiieieeeee e, follows page 68

Table 27 Anticipated River Maintenance Work: Rio Chama
to Otowi Bridge Reach (2012-2013 work) ........ follows page 68

viii



Contents

Tables (continued)

Page

Table 28 Anticipated River Maintenance Work:

Angostura Diversion Dam to Isleta Diversion

Dam Reach (2012-2013 work) .......cccceevvvennennee. follows page 68
Table 29 Anticipated River Maintenance Work:

Cochiti Dam to Angostura Diversion Dam

Reach (2012-2013 work) ....ccccvveevveeeiieeiieenee, follows page 68
Table 30 Reclamation Stockpile Sites and Storage Yards for

the MRG ... 74
Table 31 Historical River Maintenance Rangeline Monitoring

(NUMDET Of LINES)...eeecuiieeiiieeiiieeiie et 74
Table 32 Historical River Maintenance Rangeline Monitoring

(Acreage IMPACt) ....eeeeieeeiieeie e 75
Table 33 Predicted Effects to Silvery Minnow Habitat from River

Maintenance Strategies in Various Reaches.............ccceeen.e. 115
Table 34 Predicted Effects to Flycatcher Habitat from River

Maintenance Strategies in Various Reaches............ccccceeeneee. 119
Table 35 Predicted Endangered Species, Geomorphic

and Habitat Effects for River Maintenance Methods

Proposed on the MRG.........cccoeviiiiiiiiiiciiceece e, 126
Table 36 Standard Implementation Techniques Used in

Middle Rio Grande River Maintenance Projects.................... 138
Table 37 Mean Monthly Catch Rate (Silvery Minnow per

100 Square Meters [m?]) from Rio Grande

Population Monitoring Survey Data 1993-2011 .................... 142
Table 38 Estimated 10-year Total Impact to Rio Grande

Silvery Minnow and Their Habitat from Average

Acreage River Maintenance Work Occurring

Within the Wet for Each Reach ..., 142
Table 39 Average Estimated Impacts to Flycatcher Suitable

Habitat from River Maintenance Projects Occurring

in the Riparian Area of the Rio Grande .........c..cccceevveviencnnen. 146
Figures

Page

Figure 1. Geomorphic reach designation. ...........ccceeevveeeeieercieenciveesreeeene, 6
Figure 2. Typical water pump setup for dust abatement..............ccccecueee. 36
Figure 3. Percent exceedance curves for river maintenance project footprint
IMPACES (2001-2012). c.eieeiieiieiieeieeee e et 71
Figure 4. River maintenance project area by reach (2001-2012).............. 72



Joint Biological Assessment,
Part || — Maintenance

Figure 5. Presence/absence of silvery minnow at LFCC sites in 2010 and 2012.
Stars indicate silvery minnow present at site. Green — February 2010, Yellow —

March 2010, Red — September 2010, Blue — February 2012.................... 148
Figure 6. Extant of area occupied by Pecos sunflower on La Joya State Wildlife
MaANAZEMENE ATCA. ...eceeeuiriieeeeiiieeeeiieeeeeitee e et e e et e e e e sereeeeenbeeeeenaneees 150





