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WHAT IS A BAR ?

_ ﬂ jﬁ “Discrete alluvial feature formed by
i | 8

TILL it i1 ﬁi
" Can be mid-channel or bank-attached
R [T

deposition and modified by erosion”

Can be subaerial or subagueous
Can be stationary or mobile
Can be vegetated or unvegetated




PROJECT OBJECTIVES

e Evaluate bar changes over time in
response to changes in flow, sediment
supply and channel morphology

e Develop a bar classification
e Relate fluvial processes to bar types
e Apply results to river/habitat restoration
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Alternate bar
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Modified Braiding Index
(Germanoski, 1989)

MBI _ Z(Z LBraidBar) n nbars
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Channel Channel




EXPECTED MBI RESPONSES
(Germanoski and Schumm, 1993;
Germanoski.and Harvey, 1993)

e If Dy Increases, and there is sediment
supply: > MBI

o If Dy, INCreases, and there is no sediment
supply: < MBI

e If the bed aggrades: > MBI

e If the bed degrades: < MBI
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Hierarchical Bar Classification
for-the Middle Rio Grande

Bar Type

Location

Elevation

Subaqueous
or Subaerial

Perennial
Vegetation

Linguoid

Mid-channel

Bed

Subaqueous

No

Braid

Mid-channel

Level-1,2

Subaerial

No

Alternate

Bank-attached

Level-1

Subaerial

No

Mid-channel

Mid-channel

Level-1,2

Subaerial

Bank-attached

Bank-attached

Level-1,2

Subaerial




Linguoid bar




L-1 braid bars
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HYDRAULIC ANALYSIS

e One-dimensional HEC-RAS models

— Fixed-bed analysis

— Calibrated to gauged flow at time of
survey and 2005 peak flow (Tetra Tech.
(2005)
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Central Site

Bar Inundation Analysis

Mean Inundation Discharge

1% @ 2.9-yr
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BAR INUNDATION

FREQUENCY & DURATION

Table ES-1.
classified bar

types at

aggradation or degradation.*

Summary of frequency and duration of inundation of the
sites  without

excessive

Bar Type

Inundation
Recurrence
Interval

Days per
Year of
Inundation

Percent of
Year
Inundated

Level 1 braid bars

<1 year

290

80%

Alternate bars

<1 year

290

80%

Level 2 braid bars

<1 year

146

<40%

Level 1 mid-channel bars

1.5 years

90

25%

Level 1 bank-attached bars

1.5 years

90

25%

Level 2 mid-channel bars

2 years

36

<10%

Level 2 bank-attached bars

2 years

36

<10%

*excluding the Pena Blanca, Bernalillo, Escondida and San Marcial sites.




BARS AND SHEAR STRESS

Table ES-2:  Comparison of maximum in-channel shear stresses to the prevalence of bars in
the sand-bed sites.

Maximum In-

Site Names BNl Sl Prevalence of Active Bars
Stresses

(Ib/ft%)

Central Avenue <0.1 moderate to high number of active bars

Bosque del Apache, San Marcial 0.1 high number of active bars

Bernardo, La Joya, Lemitar 0.12-0.15 | active bars are present

Belen 0.2 moderate number of active bars

Escondida 0.3 virtually no active bars




BARS AND VEGETATION

e Shear stress limit for vegetation
establishment ~ < 1 psf

e Shear stress limit for vegetation
removal ~ > 6 psf







Central Site — Cross Section 2
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BARS AND DEPOSITION

e Based on surveys of L1 and L2 bars
iIn Albuguergque Reach, pre- and post-
2005 high flows

e Comparison based on 0.5 ft contour-
Interval topographic mapping
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BARS AND DEGRADATION

e Degradation causes hydrologic
abandonment of bars

e |f restoration Is being considered Is
the bed currently stable?

e |If degradation continues, restoration
will be compromised
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-mid-channel bar.-




Bernalillo Site

Bar Inundation Analysis
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Bernalillo Site — Cross Section 10
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CONCLUSIONS

e Bar indices reflect changes in flow,
sediment supply and channel
morphology

e Bar classification is a
communication tool, and provides
first-cut hydraulic assessments




CONCLUSIONS

e Active braid bars require average
shear stresses < 0.2 psf

e Inundation of bars leads to vertical
growth and reduced frequency and
duration of inundation

e Degradation will adversely affect
restoration efforts, so vertical
stability must be assessed




APPLICATION TO
RESTORATION
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RIO GRANDE SILVERY MINNOW

TARGETED LIFE STAGES:
-EGGS

- LARVAE

- JUVENILES

PHYSICAL NEEDS
-LOW VELOCITY
-SHALLOW DEPTH

BIOLOGICAL TARGET
25 DAYS INUNDATION
(~ 7 % EXCEEDENCE)

POST-COCHITI (1974 -2005)
Flow Duration Curve:
~ 4000 CFS
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Central Avenue Site (Section 13)
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Area of Inundation (acre

Rio Grande Phase Il
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Area of Inundation (acres) / Channel Mile
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SITE SELECTION
SCREENING TOOL

Potential Site

bb, ab Bar
Reject < Classification
L-I mcb, bab meat
L-1l mcb. bab
Prior Use _
Private Property Site
Reject <« Availability &

Infrastructure Impacts Constraints

Available

Design Criteria
-Egg Retention
-Juvenile Habitat

v

Hydrologic Analysis
-25-day duration
(6.8% Exceedence)

Design

1,400 cfs Discharge

3,500 cfs

No Infrastructure Impacts

5,600 cfs

$

Hydraulics (HEC-RAS, FLO-2D)
Water-Surface Elevation

v

Design Elevation




Elevation (ft)

5000
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4995 |- 1400 cfs .
i 300 cfs i
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B Channel Bed 7
4990 - —
4985 |- _ Feature Areas N
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i PDN 13i - 3.32 |
i PDN 12i - 1.0 |
i PDN 11i - 2.76 ]
4980 |- PDN 3b -1.52 -
- PDN 10i - 0.1 :
- PDN 9i -6.25 4
7 PDN 8 -0.7 |
v PDN 7i -0.34 i
4975 |2 PDN 6i - 2.63 B
PDN 14i - 1.3
i PDN 1b -1.73 i
i PDN 4i -0.3 )
B PDN 3i -2.02 7
B PDN 2i -2.81 7
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B3 Microsoft Excel - Habitat Selection Tool Yersion 2 8-30-06(BCM).xIs

@Eile Edit View Insert Format Tools Data  Window Help

Total Excavation
Percent Volume
SDC SITE Area {wd’)
g 0
i 100 612
i 100 5,194
5 Main 100 1,408
4i Main 100 4,466
3 100 1,508
s 3,073
4h Sauth 100 634
4 Marth 100 1,939
1i 100 1,489
3h 3,181
1h 100 1,686
Total 25,189

Do GV & B <t o - Rz A LR P - (7). A -0 - B 7 U S=E=E$ %, W
122 ~| =| 3500
| A B £ ] E F ] H 1 j J K L hd [+ 6] P o] R 5 T

i SDC

2 4

3 Stage differences (for reference)

Existing

Average | Overtopping | Existing | 1400 to 2500 to 3500 to
Elevation Discharge Area 2500 3500 5600

4 SDC SITE Station (ft) {ft) (cfs) {ac) cfs cfs cfs

| 9 17100 4803.13 24820 1.98 063 0.54 068

G 8 21200 44905.98 4 BBT 0.33 0454 042 n4a4

7 Gi 23100 4908.58 4 GBE 2.03 061 0.45 059

g Ai Main 23600 49058.13 4 63T 0.93 0.59 0.44 0.58

o 4i Main 24100 4905.81 4,981 HET e 0.a7 0.43 0.56

10 | 3 24500 4910.4 4 467 0.84 0586 0.43 0.586

11 ah 26000 4911449 4438 1.70 064 047 060

12 4h Sauth 26200 4912 06 5670 0.33 067 0.50 063

13 4h Harth 26400 4912 87 6,795 0.7 067 0.50 064

14 | 1i 28800 4914.09 4655 0.7o 0.55 0.45 0.61

15 | 3h 32800 4917 .64 3872 327 nyo 0.53 067

16 1h 38200 4821.749 31871 0.az 0ys 0.56 n.so

| TOTAL 14.81

New HNew

Safety | Target |Desion Perce Innunda| Target | Design Innundat
SO | Factor |Dischar | Depth X- nt of tion O |Discha| Depth Percem ion O
SITE (ft) ge 1 {ft) | Grade | Area |Cut {ft) | (cfs) rge 2 (ft) X -Grade | of Area |Cut{ft) | (cfs)
q 0 3500 w5 HES 0 020 2820 2a00 0.25 TES i] 043 2920
2 0 3500 0.5 ¥ES | 48.9 | 043 2327 1400 .25 (i a0.1 164 1001
4] 0 3500 0.5 [+ 242 | 0497 2404 1400 0.25 ifle} T5.8 1.78 1043
3i Main 0 3300 0.5 ile} 100 0.94 2388 1400 0.25 ifle} a 1.73 4637
4i Main 0 3a00 0.5 [ele} 269 | 1.06 2362 1400 0.25 O T3 1.81 1006
3 0 3a00 0.5 a3 304 | 087 23549 3A007 0.24 [ele} 271 062 2911
ah 0 3500 0.5 [ TO7 | 088 2447 Bed 0 (i} 15.1 328 Bed
b Soutl 0 3500 0.5 itle} 100 113 2453 1400 0.25 ifle} a 210 670
b Mot 0 3500 0.5 [ 100 1.79 2500 1400 0.25 i¥le} a 271 G745
1i 0 3a00 s [ile} 559 | 0493 2358 1400 0.25 i°le} 441 1.73 4975
3h 0 Bed 0 [iela I} 233 3872 Bed 0 MO 18.7 323 Bed
1h 0 Bed 0 i) 100 332 Bed 1400 0.245 i} 1] 1.39 187

37 | UPDATE SUMMARY TABLE

38 Ssummary

39 | Cesign Existing Area Post-Mod Area

40 | Discharge (cfs) {acres) (%) {acres) (%)
41 = 1400 i] 0.00% 1.18 7.99%
42 1400 n.on 0.00% 3.86 26.04%
43 2800 2.9 15.47% 1.98 13.34%
44 3500 11.42 Tr.78% 7.7 A2 E3%
45 5600 1.00 6.75% 0.00 0.00%

10 " Excavation Yolume is negative

(Feature is being cutto an elevation below the hed

Narning - Target Discharge is setto Bed, design depth should be zera.




SUMMARY

1

2

3

4 sSDC Total Excavation Volume {_wla} 25,189
5 Design Existing Area PostMod Area
6 Discharge icfs) | (acres) (%) facres) (%)
7 = 1400 0.00 0.0% 1.18 8.0%
g 1400 0.00 0.0% 3.86 26.0%
g 2500 2.29 15.5% 1.95 13.3%
10 3500 11.52 77.8% /.79 52.6%
11 5600 1.00 b.6% 0.00 0.0%
12

13

14 PDN Total Excavation Volume {_V{IE} 16,475
15 Design Existing Area PostMod Area
16 Discharge (cfs) | (acres) (%) [acres) (%)
17 < 1400 3.32 13.8% 3.65 15.1%
18 1400 4.25 17.6% 9.74 40.4%
19 2500 12.32 81.1% 5.B89 23.6%
20 3500 4.20 17.4% 5.01 20.8%
21 5600 0.00 0.0% 0.00 0.0%
22

23

24 1-40 Total Excavation Volume {_wla} 62.500
25 Design Existing Area Post-Mod Area
26 Discharge (cfs) | (acres) (%) [acres) (%)
27 < 1400 1.04 4.1% 1.99 7. 7%
238 1400 0.58 2.2% 5.99 23.3%
29 2500 0.00 0.0% 298 11.6%
30 3500 15.57 B0.6% 11.19 43.5%
31 5600 §.52 33.1% 3.55 13.8%
32

33 | Yards

34 Grand Total 104,164

35

36

37




T St g e
wem W
Far L2 v, Coloeda 80800
T BN

ary mogea 3

g
53
§52
ml‘




i wis
EXIBTING
] = /cnomn
L ~{ — — |
tL A RERN| |
[Mawi3.18
4 457 43 4512 |47 |I
o0 | o0

05 A0S
0400 Q+20 Qedll G460 G+BO 1400 1430 1+d0 1480 1480 2400
CROSS SECTION A-A'

HORIZ: 1"=100°
VERT: 1*=5'
b — EXIET NG =
[ Loraa = - A oRgunsl L~ = [T |
|// FEER L
II |
-l \mz ? a1 .2:-14»
L ] 5
™

CROSS SECTION B-B'
HORIZ: 1"=100'
VERT: 1"=§'

i
D+00 0=30 Oed0 D460 0480 1400 1420 1440 1400 1480 2400 2420 280 2460 2480 300 3420 I+4D 80

NEW MEXICD INTERSTATE
STREAM COMMISSION

RIO GRANDE
BAR RESTORATION
PHASE 1

SITE - SDC-11

MUESGM 1750 Seuth Collge v,
Sules 100

€ngineering ol e soces
Inc. 108 45: o1




TAKE HOME MESSAGES

e Restoration requires a clear
understanding of river dynamics and
biological objectives.

e Must be able to translate biological
objectives into physical parameters to
provide a basis of design.

e Bar classification provides a first-cut tool
for relating fluvial process to habitat
requirements and initial site selection.




