APPENDIX C
CROSS-SECTION SURVEY, PEBBLE COUNT, AND
HABITAT FIELD DATA
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* DATE
* TIME ~

WF R0

¢Ps

WIDTH * DISCHARGE *
* CFS

Rio Grande @ Cerro (above Red River)
10/4/1988 52 79.6
11/16/1988 113 478
12/21/1988 114 429
1/25/1989 102 375
3/9/1989 110 643
4/26/1989 116 707
6/6/1989 97 282
7/19/1989 97 102
10/12/1989 104 111
11/16/1989 94 128
2/14/1990 99 273
3/14/1990 120 436
4/12/1990 92 129
6/7/1990 118 405
7/19/1990 100 289
8/9/1990 93 163
9/20/1990 88 83.5
10/17/1990 96 323
12/19/1990 90.6 276
1/23/1991 90 372
2/13/1991 112 352
7/17/1991 94 309
8/21/1991 90 231
10/3/1991 88 152
10/16/1991 85 131
1/6/1992 95 376
5/19/1992 107 272
7/14/1992 94 168
8/11/1992 96 195
9/15/1992 94 135
10/14/1992 101 122
11/12/1992 110 281
1/6/1993 111 331
2/24/1993 114 414
7/20/1993 103 302
8/18/1993 102 170
9/28/1993 106 205
11/2/1993 122 297
12/6/1993 110 280
7/19/1994 93 93.3
8/23/1994 99 77.8
11/29/1995 96 231
3/29/1996 100 305
6/19/1996 89 114
10/17/1996 60 76.9
11/12/1996 86 138
12/18/1996 52 111
2/5/1997 98 403
3/5/1997 91 427



5/5/1997
7/11/1997
8/7/1997
1/12/1998
2/24/1998
4/20/1998
5/4/1998
5/19/1998
6/25/1998
7/29/1998
9/3/1998
10/28/1998
1/5/1999
2/3/1999
3/9/1999
1/12/2000
2/16/2000
4/5/2000
7/5/2000
8/17/2000
8/17/2000
10/13/2000
10/13/2000
2/21/2001
4/27/2001
8/1/2001
10/4/2001
11/15/2001
4/23/2002
6/1/2002
7/10/2002
7/10/2002
8/23/2002
10/2/2002
11/13/2002
12/5/2002
2/12/2003
3/11/2003
4/16/2003
5/15/2003
6/5/2003
7/10/2003
8/12/2003

99
98
96
94
96
96
94
95
92
69
62
96
93
91
93
93
95
04
60
45
44
48
48
94
95
93
54
95
61
54
32
50
45
50
53
98
91
96
51
62
67
60

61.5

368
465
462
380
494
329
663
558
267
192
88.6
177
380
345
472
343
454
329
91.6
55.7
52.8
65.6
67.2
333
275
156
80.9
157
108
67.5
48
50.6
457
65.9
834
225
238
215
81.6
106
197
90.2
55.1



Width
100
87
156
184
77
97
101
48
46
46
72
99
85

102
210
265
27
187
191
177

66

40

45

38
124

68
122

82
166

77

87
242
232

87
130
115
110
105
107
139
130
113
104
139
167
168
153
272
277
177

Discharge
272
320
437
737
187
173
246

37
54
36
139
309
309
318
422
1010
1760
963
897
519
512
92
46
36
39
66
119
187
213
314
100
176
1030
1830
192
191
169
91
88
71
242
168
264
283
430
487
1050
459
1390
1540
1210



175
140
110
123
110
158

81
168
270
160
117
122
134
118
123
135
130
142
125
160
175
272
275
262
129
268
130
142
160
141
129
143
132
141
275
152

66

44

42
119
154
150
148
158
147
158
162
273
110

98
130
136

1240
229
55
90
94
268
258
1050
1440
528
158
91
127
86
119
242
245
289
335
738
1170
1500
1400
1160
104
1240
118
236
483
380
302
484
304
342
1590
290
48
35.2
31
110
433
417
427
581
399
832
876
1680
278
166
174
188



119
123
129
152
130
139
108
110

32

39

42
115
115
124
116
104
164
142
169
139
108
110

32

39

42
115
115
124
116
104
156
164
142
168
149
152
168
169
160
150
158
152
158
143
166

52

60

49

43
125
144
144

195
374
385
508
230
223
65
55
15
37
38
114
162
331
343
383
745
461
1070
233
65
55
15
37
39
114
162
331
343
383
386
745
461
1150
495
502
1040
1020
654
445
441
372
624
479
1010
95
114
62
55
168
274

335



135 378

148 417
126 136
155 560
273 1500
186 1010
157 765
204 1010
170 646
144 442
142 502
150 346
140 318
151 408
134 230
140 334
142 259
55 51
61 15
28 9
80 17
122 84
132 165
108 209
85 215
144 340
164 577
159 582
235 2040
232 1910
81 117
82 109
64 43
64 53
134 291
64 43
64 53
134 291
118 273
90 252
96 260
136 300
64 27
62 23
62 18
24 4.63
24 7.81
90 21
61 21
128 129
60 110

127 197



126 177

112 85
80 75
139 246
119 93
43 14
31 11
58 11
58 16

88 34
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témplet.out
Input File:

Run Da

te:

Rrsalysis Procedure:
Cross Section Number:

Survey Date:

C:\WXSPRO20\TEMPLET. DAT

11/06/03
Hydraulics
1

11/04/03

Subsections/Dividing stations

A

Resistance Method:

STAGE #SEC

(£t}
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50
1.60
1.70
1.80
1.590
2.00
2.10
2.20
2.30
2.40
2.50
2.60
2.70
2.80
2.90
3.00
3.10
3.20
3.30
3.40

SECTION

Low Stage n
High Stage n

e e e I e R B B R B B I B B e B A B B e e R I e B R e e e e B B e - e B B

AREA
{sq ft)
0.16
0.74
1.36
2.00
2.64
3.30
3.98
4,66
5.41
6.27
7.25
8.31
9,44
10.66
11.96
13.33
14.78
16.30
17.90
19.58
21.33
23.15
25.05
27.00
29.02
31.12
33.30
35.59
37.99
40.50
43.12
45.86
48.70
51.61
54.59
57.63
60.76
64.12

ALPHA

1.00

Manning's n
A
0.206
0.062

PERIM
(ft)
4.55
6.23
6.48
6.72
6.96
7.21
7.45
7.69
8.90
10.22
11.41
12.29
13.25
14.21
15.18
16.21
17.25
18.28
19.32
20.35
21.38
22.41
23.24
24.02
24.84
25.86
26.92
28.13
29.35
30.56
31.78
33.06
33.93
34.63
35.33
36.03
38.01
39.48

FROUDE
0.15
g.19
0.21
0.22
0.24
0.25
0.26
0.27
0.27
0.28
0.29
0.30
0.30
0.31
0.32
0.33
0.34
0.35
0.36
0.38

— U5 s

L

A
WIDTH

s .{_f,t’

4.52

6.13

6.27

6.40

6.54

6.67

6.80

6.94

8.02

9.21
10.26
10.58
11.77
12.56
13.35
14.11
14.86
15.862
16.37
17.13
17.88
18.62
19.26
19.87
20.53
21.40
22.32
23.44
24.55
25.67
26.79
27.97
28.78
29.43
30.08
30.73
32.67
34.12

( ? VO G‘f-ﬂvxéﬁw —(-ED

R

(ft)

0.03
g.12
0.21
.30
0.38
0.46
0.53
0.61
0.61
0.6l
0.63
0.68
0.71
0.75
0.79
0.82
0.86
0.89
0.93
0.96
1.00
1.03
1.08
1.12
1.17
1.20
1.24
1.27
1.29
1.33
1.36
1.39
1.44
1.49
1.54
1.60
1.60
1.62

DHYD
(ft)

.03
.12
.22
.31

e el el el el e e S S S S S S S S i I S e o e I B B o e B B - B B B e e e e e
]
=)

1.88

f-\\r\rbj(} de Q\&wo

SLOPE
(ft/ft)
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043

n

0.206
0.202
0.198
0.194
0.190
0.187
0.183
0.179
0.175
0.171
0.167
0.163
0.158
0.155
0.152
0.148
0.144
0.140
0.136
0.132
0.128
0.124
0.120
0.116
0.113
0.109
0.105
0.101
0.097
0.093
0.089
0.085
0.081
0.078
0.074
0.070
0.066
0.062

VAVG
(ft/s)
0.16
0.37
0.55
0.71
0.85
0.98
1.11
1.24
1.27
1.30
1.37
1.46
1.55
1.64
1.74
1.84
1.94
2.05
2.186
2.28
2.41
2.54
2.70
2.87
3.04
3.22
3.40
3.58
3.78
4.00
4.24
4.50
4.83
5.20
5.60
6.05
6.41
6.89

(cfs)
0.02
0.27
0.75
1.41
2.25
3.25
4.43
5.78
6.85
8.18
9.90

12.11

14.62

17.50

20.80
24.48
28.66
33.37
38.67
44,63
51.32
58.83
67.58
77.44
88.34
100.0¢6
113.14
127.46
143.69
162.10
182.98
206.51
235.06
268.24
305.95
348.94
389.51
441.51



at 84' Riffle Rio Pueblo de taos

102

100

98

96

Elevation (ft)

92

90

88

0 10 20 30 40 50
Width from River Left to Right (ft)

Canopy 28%

60

x-section area .
33.8 |width 39.1 wet P
38 d max 186 hyd radi
38 bank ht 18.2 w/d ratio
50.0 |W flood prone area 1.5 ent ratio

68 |veloolly (fUsec)

4251 |discharge rate, Q (cfs)

425 |shear stress ((Ibs/ft sq)

1.48 |shear velocity (ft/sec)

33.357 |unit stream power (Ibs/ft/sec)

Q.77 Froude number

46 friction factor u/u®

42204 |threshold grain size (mm)

relative roughness [ 14

| fric. factor

Manning's n from channel material

'RBP and
RFPW
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templet.out
Input File:

Ryn Da

te:

Rnalysis Procedure:
Cross Section Number:

Survey Date:

C: \WXSPROZO\TEMPLET . DAT

11/10/

Hydraulics

1
11/04/

Subsections/Dividing stations

A

Resistance Method:

STAGE #S5SEC

(ft)
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.%0
1.00
1.10
1.20
1.30
1.40
1.50
1.60
1.70
1.80
1.90
2.00
2.10
2.20
2.30

STAGE
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50
1.60
1.70
1.80
1.90
2.00
2.10
2.20
2.30

SECTI

Low Stage n
High Stage n

e e e R e B B I I A B e e I A I B B B B B B

{sg ft)
0.
1.
2.
3.
5.

7

10.
13.
15.
19.

l 00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

ON

AREA

37
21
32
76
66
.94
45
13
99
02
.23
.61
17
.88

Manning's n

A
0.0
0.0

PERIM

(£

0.96
0.97
0.98

03

03

18
18

t)

.46
.94
.23
.24
.07
.10
.88
.66

WIDTH
(fr)
7.34
9.65
12.74
16.586
21.20
24 .17

R
(fr)

0.12
0.18
0.22
0.26
0.32
0.39
0.46
0.53
0.59
0.65
0.72
0.78
0.85
0.93
1.02
1.11
1.1%9
1.27
1.36
1.44
1.52
1.60

DHYD
(fr)

0.13
0.18
0.23
0.27
0.33
0.40
0.47
0.54
0.61
0.67
0.74
0.80
0.87
0.96
1.05
1.14
1.23
1.32
1.41
1.45
1.58
1.867

SLOPE
(ft/fe}
0.
0.
G.
0.
0.

0

0

Lo e e o e e B o i o oo o e o L o }

{\) 1G

Poelle

(:Eiu L—O <

004
004
004
004
004

. 004
0.
0.

004
004

.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004

n

0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018

VAVG
{(ft/s)
0.71
1.28
1.64
1.90
2.11
2.43
2.79
3.11
3.41
3.68
3.94
4.19
4.43
4.69
5.00
5.31
5.60
5.88
6.15
6.42
6.67
6.92
7.16

1.55
3.81
T.13
11.95
19.31
29.14
40.85
54.48
T0.07
B7.67
107.31
129.25
154.11
183.47
214.89
248,33
283.74
321.08
360.32
401.43
444,38
489.15



Elevation {ft)

1o
100
99
98
97
96
95
94
93

at 138 feet Riffle Rio Pueblo de taos

20

40

o009 A

60 80 100 120 140
Width from River Left to Right (ft)

160

96.03 68.3 |[x-section area 1.7

d mean

96.58 41.0 |width 427 |wetP
95.69 23 d max 1.6 hyd radi
94.77 0.0 bank ht 246  |w/d ratio
93.98 92.0 [W flood prone area 2.2 ent ratio
93.76

93.96 araulics

9362 7.1 velocity (ft/sec)

93.81 487.9 |discharge rate, Q (cfs)

93.46 040 [shear stress ({(Ibs/ft sq)

93.41 0.45 |[shear velocity (ft/sec)

93.97 2.971 |unit stream power (lbs/ft/sec)

93.39 0.95 |Froude number

93.89 | 16.7  |friction factor u/u*

93.51 239 |threshold grain size (mm)

93.71

93.44

93.44 |

93.44 1015.5 |relative roughness | 20.0 | fric. factor
93.88 0.014 |Manning's n from channel material

93.73

93.98

94.64

95.69

97.05

97.35

97 .44

97.99

99.98




[Pebble Count Pebble Count,
Material [|Size Range (mm) Count |f stream: |Rio Pueblo de Taos at USGS gage below WWTP at Los Cordovas
silt/clay 0 0.062 57 |i#
very fine sand|| 0.062 0.13 14 |# |August 24 2000
fine sand 0.13 0.25 10 [i# Note:
medium sand||  0.25 0.5 4 |##
coarse sand{ 0.5 1 it # Pebble Count, Rio Pueblo de Taos at USGS gage below WWTP at Los Cordovas
very coarse sand 1 2 1 i # 100% : , N
very fine gravel 2 4 [1# # 90% ;
fine gravell| 4 6 [l # ’ :
fine gravel 6 8 [l # 80%
medium gravel 8 11 ##4 & 70% :
medium gravelll 11 16 1 |#dl = 60%
coarse gravelll 16 22 1 i o
coarse gravelll 22 32 1 ## © 50% et
very coarse gravell| 32 45 1 |## T 40% Ea
very coarse gravel| 45 64 1 | # g 0% ied
small cobble|| 64 90 2 |w# o 7 :
medium cobblell 90 128 1 |i## 20%
large cobble] 128 180 2 l#n# 10% '
very large cobblefl 180 256 [I# # 0% :
small boulder| 256 362 1 # °
small boulder| 362 512 T 001 01 ‘ oot T 10000
medium boulder]| 512 1024 1 |## Particle Size (mm) |—8—Cumulative Percent & Percent ltem |
large boulder| 1024 2048 2 |##
very large boulder|| 2048 4096 If # Size percent less than (mm) Percent by substrate type
bedrock |i# D16 D35 D50 D84 D95 | siltclay | sand gravel | cobble | boulder | bedrock
Total Particle Count: 101 | H#N/A H#N/A #NIA 0 178 56% 29% 5% 5% 5% 0%




tHE REFERENCE REAECH riELD BOOK

Rie Pueblo da  \eos |
(& vSos Go..cém_ o Voo Lo w R
Daar S Emtis

DRAFT REVISION—July 19, 1999

raE REFERENCE REACH riELD BoOK

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT) ORAFT REVISION—July 19, 1999
STREAM NAME LOCATION
ASS ENT FIELD DATA SHEET—HIGH GRADIENT STREAMS
STATION ¢ RIVERMILE, STREAM CLASS ' HABITAT ASSESSM I (BACK)
LAT LONG RIVER BASIN
ore e Comtion Categery
N Hubitat
s : AG Farsmater Orptismnd Subaprimal Margiaal Foor
INVESTIGATORS : ‘Chacnehza S Ch may be with
FORM COMPLETED BY DATE o o [ RERsONTOR SRVEY : i il st with | o ik e | e narig e | Pibtea oy eement et
L — normel paticm. evidence of past prescnt om both banks, | chasnel ked and
channehizmion. Le.. and 40 o B0% of strewm | disrupted. lastream
reach charnelized snd ‘habital sliered or
g !&—vh disruped. remeved entirely,
Habitat Condition Chaceeiization & hot
Parameter Optimal Subapeimsl Marginsi Foor jrtent.
Grester than T0% of | 40-70% mix of sable | 20-40% min of sable | Lass than 20% stable SCORE { 19 08 17 16|15 M4 B 2 1 f1e 9 &8 7 6|5 4 3 2 1 o
1. Eplisunsl submnie vorsbi for | habita will-sied for bt bl ok o kbt e — — = —
Avsliside Cover | and Miwh cover; mix of mlﬁ". M&*_A ungzshle or lacking. 7. Frequency of relstively frequent: rate | infroquent: !wu—u-:nn mm‘:
T frequemly Kifles {or bendss | of diiamce berwcea | bepween ifics dbvided amm disamce bwven
banks, of populasions; remved Fiffles divided by width | by the width of the. between riffies | riffies. by the
o ather of additicnsl in of the sream <~ | sireann s berwoen Too | divided by the width of | width of the sircam is 2.
i i stage o allow full | the form of newfull, bus gemerally S0 5. the sream is berween 15 | ratio of 225
e my-u-q-rlbr_- v:iqr abi is key. wl
{minew hlimdggr | high endof i e continedes,
 rasient). F | placement of buulders o
SCORE o 19 1w 17 61 4 Bz e 9 8 7 6l Fe 3 210 f e e
3 Girwvel. cobhle. sd [ p— ‘Gewvel, cabbic, and Gravel, cobble, and . SCORE 0 19 15 17 6015 W 1z nfw s ok 7 6]8°4 3 2 1 0
e Parie, Sy | SR | e i oG Io———
fune ¥ 3-
{ Mnmm sodimend, o fas . & Bask Seabili infrequend, small arees of m:{fhﬁhm- m‘n’fh
H slnbe - oors maek B, $.30% ofbaok b | sronkem L, | e
SCORE 0 1% 18 17 6] 15 M B30 |0 % B 115‘1210 oote: desermine Jeft rench has arcas of oo ﬁvh-H*:-:h;
o right side by erion G0-100% of bank
R Al oo veociidepss | Only 3 et 4 nghmes, 2ofthe 4 habitad | Dominssed by | faclng dowssream. i sorinnel cart
Hegime | decn, dow-shatlow, fat- mkalng. soce lower i e thow-shallow m‘rﬂ' SCORE __ {LB) 17 6 2 4 i [
x then f missing other | are missing, score kow). X |score__mm T 1 8 (-:_w, e |, 1 e
H ol <03 i, sy 2 s =
reim) o W ; i T0-90% of the 30-70% of the Less than 50% of the
SCORE w o oo Pl edE nle s ¥ 7 els 43020 @ 9. Vegeiative 1 o o o
E ench bank) bt e chess | dimnaption disruption of toreambank
4 Sediment ‘piants it pod weli- panches of bare soil or wu_v&m.
b v n; gttt S b |
ﬂﬂ“’-nt tham onc-ball of the 3 pontlmeters of less m
m"""’i‘:.‘ﬂ’:‘. oy -
i of the povential
stubbic height Pt
SCORE __ (LB} g EN Lo i
SCORE __ {RB) s PR e o T
rpian . of tiparian Width of
18 Ripariss l:.-ll‘“hg.: &2 _:-_" < mdore H-:
B | iparion
uw?:ﬂ “mm“-nu 1o hummn sctivities.
bk ciparian zmnc) .
SCORE __ (LB}
SCORE __ (RB)

43



101

Riffle

100 ¢
99 -
98

97

Elevation (ft)

96
95

94

93

20

top bnk
LBP

Bnk bottom
LWE

40

60
Width from River Left to Right (ft)

at 474 feet

ES5  August 23 2000

105.05

80 100 120

Smolka/Davis/Schaeaffer

912

95.93

x-section area . d mean
15.3  |width 16.9 |wetP
22 d max 1.6 hyd radi
29 bank ht 8.8 w/d ratio
99.0 |W flood prone area 6.5 ent ratio

. velocity (ft/sec)

40.0 |[discharge rate, Q (cfs)

0.07 |shear stress ((Ibs/ft sq)

0.19  |shear velocity (ft/sec)
0.114  |unit stream power (Ibs/ft/sec)
0.04 |Froude number

8.1 friction factor u/u*

4.7 threshold grain size (mm)

nne
measured D84 (mm)

relative roughness | 7.5 | fric. factor
Manning's n from channel material
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templet.out

Input File: C: \WXSPROZ0\TEMPLET . DAT
Ryn Date: 11/24/03

Analysis Procedure: Hydraulics

Cross Section Number: 1

Survey Date: 11/04/03

Subsections/Dividing stations

2
Resistance Method: Manning's n
SECTICN A
Low Stage n 0.080
High Stage n 0.078
STAGE #SEC ARER FPERIM WIDTH R DHYD SLOPE n VAVG Q
{ft} {sq ft} (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (cfs)
0.10 T 0.17 3.50 3.50 0.05 0.05 0.007 0.0B0 0.21 0.04
0.20 T 0.63 5.58 5.56 0.11 0.11 0.007 0.080 0.36 0.23
0.30 T 1.24 6.84 6.79 0.18 0.18 0.007 0.080 0.50 0.62
0.40 7T 1.99 8.10 8.0z 0.25 0.25 0.007 0.080 0.61 1.22
0.50 T 2.85 9.35 9.25 0.30 0.31 0.007 0.080 0.71 2.02
0.60 T 3.84 10.61 10.49 0.36 0.37 0.007 0.080 0.79 3.05
0.70 T 4.90 11.00 10.80 0.45 0.45 0.007 0.080 0.91 4.48
0.80 T 6.00 11.39 11.11 0.53 0.54 0.007 0.079 1.02 6.13
0.90 T 7.12 11.78 11.42 0.60 0.62 0.007 0.079 1.12 8.00
1.00 7T B8.28 12.17 11.73 0.68 0.71 0.007 0.079 1.22 10.07
1.10 T 9.47 12.56 12.04 0.75 0.79 0.007 0.079 1.30 12.34
1.20 T 10.69 12.95 12.35 0.83 0.87 0.007 0.079 1.39 14.81
1.30 T 11.94 13.34 12.66 0.90 0.94 0.007 0.079 1.46 17.48
1.40 T 13.22 13.64 12.87 0.97 1.03 0.007 0.079 1.55 20.42
1.50 T 14.51 13.94 13.08 1.04 1.11 0.007 0.079 1.62 23.55
1.60 T 15.83 14.24 13.29 1.11 1.19 0.007 0.079 1.70 26.87
1.70 7T 17.17 14.53 13.50 1.18 1.27 0.007 0.079 1.77 30.37
1.80 T 18.53 14.83 13.71 1.25 1.35 0.007 0.079 1.84 34.06
1.%0 7T 19.91 15.13 13.92 1.32 1.43 0.007 0.079 1.90 37.92
2.00 7T 21.32 15.43 14.13 1.38 1.51 0.007 0.079 1.927 41.97
2.10 T 22.74 15.73 14.34 1.45 1.59 0.007 0.078 2.03 46.20
2.20 T 24.18 16.03 14.55 1.51 1.66 0.007 0.078 2.09 50.60
2.30 T 25.65 16.33 14.76 1.57 1.74 0.007 0.078 2.15 55.18
2.40 T 27.15 16.97 15.36 1.60 1.77 0.007 0.078 2.18 59.19
2.50 T 28.72 17.62 15.97 1.63 1.80 0.007 0.078 2.21 63.46
2.60 T 30.35 18.26 16.57 1.66 1.83 0.007 0.078 2.24 67.98
2.70 T 32.04 18.91 17.18 1.69 1.86 0.007 0.078 2.27 72.76
STAGE ALPHA FROUDE
0.10 1.00 0.17
0.20 1.00 0.19
0.30 1.00 0.21
0.40 1.00 0.22
0.50 1.00 0.22
0.60 1.00 0.23
0.70 1.00 0.24
0.80 1.00 0.25
0.90 1.00 0.25
1.00 1.00 0.26
1.10 1.00 0.26
1.20 1.00 0.26
1.30 1.00 0.27
1.40 1.00 0.27
1.50 1.00 0.27
1.860 1.00 0.27
1.70 1.00 0.28
1.80 1.00 0.28
1.90 1.00 0.28
2.00 1.00 0.28
2.10 1.00 0.28
2.20 1.00 0.29
2,30 1.00 0.29
2.40 1.00 0.29
2.50 1.00 0.29
2.60 1.00 0.29

2.70 1.00 0.29 .
) Po L\o JQ__ Tc«_uc_, s WA ERN _3.:5”
R‘\RF P"’: Llo (Rw Geanle Je_\ Ramectio Vo Huw)

/\,{ ‘/; \D&\/
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[Cross Section

Elevation (ft)

Thalweg

100

Station 0 + 99  Riffle Rio Pueblo de Taos

10 15
Width from River Left to Right (ft)

Ii7iH Station 0 + 99

20 25 30 35

56-57 feet upstream of gage

width 18.9 wet P
2.7 d max 1.7 hyd radi
5.9 bank ht 9.2 wid ratio
27.5 |Wflood prone area 1.6 |entratio

2.3 |velocity (ft/sec)
75.2  |discharge rate, Q (cfs)
0.79 |shear stress ((Ibs/ft sq)
0.64 |shear velocity (ft/sec)
2.046 |unit stream power (lbs/ft/sec)
0.09 |[Froude number
3.7  |friction factor u/u*
51.2  |threshold grain size (mm)

2.8
0.053

measured D84 (mm)
relative roughness | 54 | fric. factor ||
Manning's n from channel material
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templet.out

Input File: C: \WXSPROZONTEMPLET.DAT
Run Date: 11/13/03

Analysis Procedure: Hydraulics

Cruss Section Number: 1

Survey Date: 11/04/03

Subsections/Dividing stations
A/ 34.8Be/ @

Resistance Method: Thorne and Zevenbergen
D84: 64.000 mm

STAGE #SEC AREA PERIM WIDTH R DHYD SLOPE n VAVG Q
(ft) {sg ft) (ft) (ft) (ft) {ft) (ft/ft) (ft/s) (cfs)
0.10 T 0.06 1.44 1.37 0.04 0.04 0.012 0.166 0.12 0.01
0.20 T 0.38 4.95 4.80 0.08 0.08 0.012 0.087 0.31 0.12
0.30 T 0.94 6.27 6.09 0.15 0.15 0.012 0.068 0.68 0.64
0.40 T 1.59 7.16 6.95 0.22 0.23 0.012 0.060 1.00 1.59
0.50 T 2.34 8.92 8.69 0.26 0.27 0.012 G.055 1.23 2.87
0.60 T 3.22 9.17 8.84 0.35 0.386 0.012 0.049 1.65 5.30
0.70 T 4.11 9.42 8.98 0.44 0.46 0.012 0.046 2.04 8.36
0.80 T 5.01 9.67 9.13 0.52 0.55 0.012 0.044 2.40 12.01
0.%0 T 5.93 9.91 9.27 0.60 0.64 0.012 0.042 2.73 16.21
1.00 T 6.87 10.16 9.42 0.68 0.73 0.012 0.041 3.05 20.93
1.10 T 7.81 10.41 9.56 0.75 0.82 0.012 0.040 3.35 26.16
1.20 T 8.78 10.66 9.71 0.82 0.90 0.012 0.039 3.63 31.88
1.30 T 9.76 10.91 8.85 0.89 0.99 0.012 0.039 3.90 38.08
1.40 T 10.75 11.15 10.00 0.9%6 1.07 0.012 0.038 4.186 44.73
1.50 T 11.76 11.40 10.14 1.03 1.16 0.012 0.038 4.41 51.84
1.60 T 12.78 11.66 10.30 1.10 1.24 0.012 0.037 4.64 59.34
1.70 T 13.83 12.15 10.74 1.14 1.29 0.012 0.037 4.81 66.48
1.80 T 14.93 12.65 11.20 1.18 1.33 0.012 0.037 4.96 74.10
1.%0 T 16.07 13.15 11.66 1.22 1.38 0.012 0.036 5.12 82.29
2.00 T 17.26 13.65 12.12 1.26 1.42 0.012 0.036 5.28 91.05
2.10 T 18.50 14.22 12.66 1.30 1.46 0.012 0.0386 5.41 100.06
2.20 T 19.79 14.87 13.27 1.33 1.458 0.012 0.036 5.53 109.40
2.30 T 21.15 15.51 13.87 1.36 1.52 0.012 0.036 5.65 119.44
2.40 T 22.57 16.15 14.48 1.40 1.56 0.012 0.035 5.77 130.21
STAGE ALPHA FROUDE

0.10 1.00 0.10

0.20 1.00 0.19

G.30 1.00 0.31

0.40 1.00 0.37

0.50 1.00 0.42

0.60 1.00 0.48

0.70 1.00 0.53

0.80 1.00 0.57

0.90 1.00 0.60

1.00 1.00 0.63

1.10 1.00 0.65

1.20 1.00 0.67

1.30 1.00 0.69

1.40 1.00 0.71

1.50 1.00 0.72

1.60 1.00 0.73

1.70 1.00 0.75

1.80 1.00 0.76

1.90 1.00 0.77

2.00 1.00 0.78

2.10 1.00 0.79

2.20 1.00 0.80

2.30 1.00 0.81

2.40 1.00 0.81

Rlo F!.Y‘M}\Aé& la.wT;.c?: Q
e\ Nae&a—\ L G

| ot



Elevation (ft)

101
100
99
98
97
96
95

93

at 94 feet Riffle

10 15

20 25 30 35 40
Width from River Left to Right (ft)

45

: x-section area d mean
96.61 145  |width 16.2 |wetP
96.26 24 d max 14 hyd radi
95.82 0.0 bank ht 9.3 w/d ratio
94.71 37.0 |W flood prone area 2.6 ent ratio
94 .69
94.37 o
94.34 57 velocity (ft/sec)
94 .29 127.7 |discharge rate, Q (cfs)
94 .44 1.056 |shear stress ((Ibs/ft sq)
94.24 0.73  |shear velocity (ft/sec)
94 .21 6.594 |unit stream power (Ibs/ft/sec)
94.41 0.64 Froude number
94.71 7.7 friction factor u/u*
95.8 79.2  |threshold grain size (mm)
96.61 L
97.47 m channel material
98.16 measured D84 (mm)
98.71 relative roughness | 7.8 | fric. factor
99.01 Manning's n from channel material
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templet.out
Input File:

Pun Date:
Rnalysis Procedure:
Cross Section Number:

Survey Date:

C:\WKSPROZ0ONTEMPLET . DAT

11/13/03

Hydraulics

1

11/04/03

Subsections/Dividing stations
n/ 38B.76/ @

Resistance Method:

STAGE #SEC

(ft)
0.10

R I B B N I B B A L

D84:

MNNERRPOOoOOO0 OO
Xl
[

ALPHA

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Thorne and Zevenbergen

0.500 mm

FROUDE

o.
1.
1.
1.
1.
1.
.16
17

el el S ST S

89
01
0B
11
13
15

LS P TSI O B AR L I S I el

WIDTH

(ft)

.B3
.59
.75
.91
.07
.28
.51
.13

R
(ft)
.05
.10
.17

CHYD SLOPE

(ft) (ft/ft)
0.05 0.008
0.10 0.006
0.19 0.006
0.27 0.0086
0.34 0.0086
0.41 0.006
0.47 0.006
0.52 0.006
0.58 0.006
0.64 0.006
0.65 0.006
0.49 0.006

Ve

[an i o i 3w Y e [ e Y o i o e s i T i

Il

.014
.013
.013
.013
.013
.013
.013
.014
.014
.014
.013
.013

VAVG
(ft/s)
1.13
1.84
2.66
3.27
3.76
4,15
4.50
4.81
5.11
5.40
5.49
4.90

e Rm Fevmwc&g Lte T%Q‘m

G



Elevation (ft)

101
100
99
98
97
96

95

Riffle

30

40 50 60 70 80 90

Width from River Left to Right (ft}

98.87

98.58

98.06 dimensions_

97.42 27 x-section area 06 d mean
97.26 4.4 width 5.4 wet P
96.42 1.2 d max 0.5 hyd radi
96.34 1.2 bank ht 7.3 wi/d ratio
96.25 63.4 |W flood prone area 14.4 ent ratio
95.28

952 Ul

95.08 5.8 velocity (ft/sec)

95.2 15.4  |discharge rate, Q (cfs)

95.61 0.17  |[shear stress ((Ibs/ft sq)

96.15 0.30 shear velocity (ft/sec)

96.25 1.220 |unit stream power (Ibs/ft/sec)

96.4 1.73  |Froude number

96.4 19.4  |friction factor u/u*

96.36 10.2 _|threshold grain size (mm)

96.36 B

96.31 cK from channel materi:

96.27 [ measured D84 (mm)

96.11 765.3 |relative roughness | 19.3 | fric. factor
97.05 0.012 _ |Manning's n from channel material

97.42

98.29
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templet.out
Input File:

Run Date:
Analysis Procedure:
Cross Section Number:

Survey Date:

C:\WXSPRO20\TEMPLET.DAT

02/09/04
Hydraulics
1

11/04/03

Subsections/Dividing stations

A

Resistance Method:

STAGE #SEC

(ft)
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50
1.60
1.70
1.80
1.90
2.00
2.10
2.19

STAGE
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50
1.60
1.70
1.80
1.90
2.00
2.10
2.19

SECTION

Low Stage n
High Stage n

HHMHEEESS39 3939883334

AREA
{sg ft)
0.06

1.00

Manning's n
A
0.074
0.036

PERIM
(ft)
1.84
4.67
8.56
10.51
12.18
13.05
13.29
13.53
13.76
17.36
18.68
19.865
20.63
20.93
21.24
21.55
21.86
22.16
22.47
22,78
23.08
23.36

FROUDE
0.30
0.36
0.39
0.43
0.47
0.50
0.53
0.56
0.59
0.61
0.64
0.67
0.70
0.74
0.78
0.82
0.86
0.90
0.95
1.01
1.06
1.12

WIDTH

(ft)
1.79
4.54
8.34

10.21
11.80
12.53
12.64
12.76
12.88
16.44
17.68
18.56
19.45
19.64
19.84
20.04
20.23
20.43
20.63
20.82
21.02
21.20

R
(ft)

0.03
0.08
0.12
0.19
0.25
0.33
0.42
0.50
0.59
0.55
0.60
0.67
0.73
0.81
0.89
0.97
1.05
1.13
1.20
1.28
1.35
1.42

DHYD

(ft)
0.03
0.08
0.12
0.19
0.26
0.34
0.44
0.53
0.63
0.58
0.64
0.70
0.77
0.86
0.95
1.04
1.13
1.22
1.31
1.40
1.48
1.56

SLOPE
(fr/ft)
0.023
0.023
0.023
0.023
0.023
0.023
0.023

OO0 OO0 00O
[ ]
[a]
(%]

I

0.074
0.072
0.070
0.069
0.067
0.065
0.063
0.061
0.059
0.058
0.056
0.054
0.052
0.050
0.049
0.047
0.045
0.043
0.041
0.039
0.038
0.036

VAVG
(ft/s)

?10 \‘\L-\)AQ

Aboue

The

(cfs)
0.02
.23
0.80
2.12
4.15
7.13

11.12
15.95
21.64
25.08
32.52
41.67
52.36
65.%0
81.38
98.98
118.92
141.49
167.00
195.84
228.47
261.53

’R vo Genw é,&’____,



Elevation (ft)

101

100

at 135 feet Riffle Rio Hondo

10 20

40

Width from River Left to Right (ft)

2 at 135 feet

C4b or B4

5.32
97.56

4.89
97.99

80

Canopy 30%

70

33.1 |x-section area 1.6 d mean
21.2 width ' 234 wet P
2.2 d max 1.4 hyd radi
26 bank ht 136 wi/d ratio
59.5 |W flood prone area 2.8 ent ratio

Tvelocity (fUsec)

discharge rate, Q (cfs)

shear stress ((Ibs/ft sq)

shear velocity (ft/sec)

unit stream power (Ibs/ft/sec)

Froude number

friction factor u/u*

threshold grain size (mm)

relative roughness

3.8

| fric. factor ||

Manning's n from channel material
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templpt.out

Input File: C: \WXSPROZ0\TEMPLET.DAT
Run Date: 11/24/03

Analysis Procedure: Hydraulics

Croks Section Number: 1

Survey Date: 11/04/03

Subsections/Dividing stations

A
Resistance Method: Manning's n
SECTION A
Low Stage n 0.221
High Stage n 0.060
STAGE #S5SEC AREA PERIM WIDTH R DHYD SLOPE n VAVG Q
(fr) (sq ft) (£t} (£fr) (ft) (ft) (ft/ftr) (ft/s) {cfs)
0.10 T 0.13 2.54 2.53 0.05 0.05 0.0158 0.221 6.13 0.02
0.20 T 0.63 7.51 7.48 0.08 0.08 0.019 0.213 0.18 0.12
0.30 T 1.62 12.47 12.42 0.13 0.13 0.019 0.204 0.26 0.42
0.40 T 2.92 13.65 13.58 0.21 0.22 0.019 0.196 0.38 1.10
0.50 T 4.34 14.83 14.74 0.29 0.29 0.019 0.187 0.48 2.10
0.60 T 5.87 16.01 15.90 0.37 0.37 0.019 0.179 0.59 3.46
0.70 T 7.52 17.21 17.08 0.44 0.44 0.018 0.170 0.69 5.22
0.80 T 9.29 18.41 18.26 0.50 0.51 0.019 0.162 0.80 7047
0.9 T 11.17 19.61 19.44 0.57 0.57 0.01% 0.153 0.92 10.29
1.00 T 13.17 20.81 20.62 0.63 0.64 0.019 0.145 1.05 13.78
1.10 T 15.29 22.01 21.80 0.69 0.70 0.019 0.136 1.18 18.08
1.20 T 17.51 22.69 22.44 0.77 0.78 0.019 0.128 1.35 23.66
1.30 T 19.78 23.38 23.09 0.85 0.86 0.019 0.119 1.54 30.47
1.40 T 22.12 24.06 23.74 0.92 0.93 0.019 0.111 1.75 38.77
1.50 T 24.53 24,74 24,38 0.99 1.01 0.019 0.102 1.99 48,93
1.60 T 27.00 25.42 25.03 1.06 1.08 0.019 0.094 2.28 61.48
1.70 T 29.54 26.10 25.67 1.13 1.15 0.019 0.085 2.61 77.11
1.80 T 32.13 26.78 26.32 1.20 1.22 0.019 0.077 3.01 96.84
1.90 T 34.84 28.35 27.86 1.23 1.25 0.019 0.068 3.44 119.91
2.00 T 37.71 29.92 29.40 1.26 1.28 0.019 0.060 3.99 150.59
STAGE ALFHA FROUDE
0.10 1.00 0.10
0.20 1.00 0.11
0.30 1.00 0.13
0.40 1.00 0.14
0.50 1.00 0.16
0.60 1.00 0.17
0.70 1.00 .18
0.80 1.00 0.20
0.90 1.00 0.21
1.00 1.00 0.23
1.10 1.00 0.25
1.20 1.00 0.27
1.30 1.00 0.29
1.40 1.00 0.32
1.50 1.00 0.35
1.60 1.00 0.39
1.70 1.00 0.43
1.80 1.00 0.48
1.80 1.00 0.54
2.00 1.00 0.62
K S

R Novdy @ Veldee Goge @ Revwdory
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|Cross Section

Station 2+09  177.9 feet upstream of Gage Riffle

Elevation (ft)

0 10 20 30 40 50 60 70 80 90
Width from River Left to Right (ft)

wilH Station 2409 177.9 feet upstream of Gage

36.2 square mile ws

X-section area

. d mean
294  |width 299 |wetP
2.0 d max 1.3 hyd radi
7.1 bank ht 229 |w/d ratio
| Thalweg 53.5 |W flood prone area 1.8 ent ratio

4.0 velocity (ft/sec)
151.8 |discharge rate, Q (cfs)

1.63  |shear stress ((Ibs/ft sq)

0.89 |shear velocity (ft/sec)
6.251 |[unit stream power (Ibs/ft/sec)
0.39 |Froude number

45 friction factor u/u*
1852 |threshold grain size (mm)

RWE
RBF

= s P bt ok el HE

measured D84 (mm)
relative roughness | 5.2 | fric. factor
Manning's n from channel material

ECCEEEEEEEEEEEEEEEEEREERR
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templet.out
Input File:

Run Date:
Analysis Procedure:
Cross Section Number:

Survey Date:

C:\WXSPRO20\TEMPLET . DAT

11/05/03
Hydraulics
1

11/04/03

Subsections/Dividing stations
A/ 153.91/ @

Resistance Method:

STAGE #SEC

(ft)
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50
1.60
1.70
1.80
1.90
2.00
2.10

STAGE
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50
1.60
1.70
1.80
1.90
2.00
2.10

[ R e B I e B B B B e B B B B I B B B B B

D84 :

ARER
{sg ft)
0.14
0.55
1.28
2.38
3.68
5.17
6.77
8.48
10.29
12.22
14.24
16.34
18.48
20.65
22.87
25.12
27.41
29.75
32.12
34.58
37.14

ALPHA
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Thorne and Zevenbergen

71.000 mm

PERIM
(£t)
2.78
5.61
9.73
12.09
14.07
15.60
16.68
17.97
18.886
19.99
21.04
21.49
21.83
22.38
22.82
23.26
23.72
24.18
24.76
25.79
26.82

0.60

2
5
9
12
14

WIDTH

(fr)

77
.59
.70
.05
.01
15.
16.

51
56

R
(ft)

0.05
0.10
0.13
0.20
0.26
0.33
0.41
0.48
0.55
0.61
0.68
0.76
0.84
0.92
1.00
1.08
1.186
1.23
1.30
1.34
1.38

U ﬂae/\ C_o{\\\\ o N

Cotla Co.

Lg\ou)

CdMMﬂV\c"\\ C v’

DHYD SLOPE
(ft) (ft/ft)
0.05 0.007
0.10 0.007
0.13 0.007
0.20 0.007
0.26 0.007
0.33 0.007
0.41 0.007
0.48 0.007
0.55 0.007
0.62 0.007
0.69 0.007
0.77 0.007
0.86 0.007
0.94 0.007
1.02 0.007
1.11 0.007
1.18 0.007
1.26 0.007
1.33 0.007
1.38 0.007
1.42 0.007

n

0.129
0.093
0.082
0.0e8
0.058
0.053
0.049
0.047
0.045
0.044
0.042
0.041
0.041
0.040
0.039
0.039
0.038
0.038
0.038
0.037
0.037

VAVG
(ft/s)
0.13
0.29
0.40
0.62
0.87
1.13
1.39
1.63
1.85
2.06
2.26
2.51
2.74
2.96
3.18
3.38
3.58
3.77
3.85
4.06
4.18

{cfs)



Riffle Rio Costilla

at 68.5'

g | i -
c Y o
5
2 _ -
-
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-50 0 ' 50 100 150

200
Width from River Left to Right (ft) .
: Canspy = 3|,

yatream of USES/RELA !mriu_\

c4

x-section area . d mean
26.3 |width 27.0 wet P
21 d max 1.4 hyd radi
2.1 bank ht 18.4 wi/d ratio
197.4 |W flood prone area 7.5 ent ratio

véioéily { sét.::)“

discharge rate, Q (cfs)

shear stress ((Ibs/ft sq)

shear velocity (ft/sec)

unit stream power (Ibs/ft/sec)

Froude number

friction factor u/u*

threshold grain size (mm)

channel material _

measured D84 (mm)
relative roughness | 7.3 | fric. factor

Manning's n from channel material
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|
I
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templet.out

Input File: C: \WXSPROZO\TEMPLET. DAT
‘Run Date: 11/05/03 L
RAnalysis Procedure: Hydraulics oWe v
Cross Section Number: 1
Survey Date: 11/04/03 (:log-*l ||c\5___
Subsections/Dividing stations \\
A C o< T\ A Q UGS
Resistance Method: Manning's n
SECTION A 6 f.\\-% Q__ (a-r: N W lq g"
Low Stage n 0.147 \f
High Stage n 0.025 Aove Cog-\-‘\\m_
STAGE #SEC ARERD PERIM WIDTH R DHYD SLOFPE n VAVG Q
{ft) {sq ft) (ft) (ft) (ft) (ft) (ft/ft) {(ft/s) {cfs)
0.10 T 0.20 3.96 3.95 0.05 0.05 0.011 0.147 0.15 0.03
0.20 T 0.72 6.70 6.69 0.11 0.11 0.011 0.139 0.25 0.18
0.30 T 1.52 8.80 8.76 0.17 0.17 0.011 0.131 0.37 0.57
0.40 T 2.48 10.44 10.39 0.24 0.24 0.011 0.123 0.49 1.21
0.50 T 3.56 11.55 11.48 0.31 0.31 0.011 0.114 0.62 2.22
0.60 T 4.78 12.94 12.84 0.37 0.37 0.011 0.106 0.76 3.62
g.70 T 6.13 14.32 14.20 0.43 0.43 0.011 0.098 0.9%0 5.54
0.80 T 7.62 15.71 15.56 0.49 0.49 0.011 0.090 1.07 8.16
d.90 T 9.26 17.70 17.47 0.52 0.53 0.011 0.082 1.24 11.47
1.00 T 11.12 20.00 19.70 0.56 0.56 0.011 0.074 1.43 15.92
1.10 T 13.20 22.31 21.93 0.59 0.60 0.011 0.066 1.68 22.14
1.20 T 15.49 24.08 23.60 0.64 0.66 0.011 0.058 2.02 31.35
1.30 T 17.91 25.33 24.73 0.71 0.72 0.011 0.049 2.51 44.96
1.40 T 20.44 26.57 25.86 0.77 0.79 0.011 0.041 3.18 64,98
1.50 T 23.08 27.81 26.99 0.83 0.86 0.011 0.033 4.17 96.14
1.60 T 25.83 29.05 28.11 0.89 0.92 0.011 0.025 5.78 149,35
STAGE ALFPHA FROUDE
0.10 1.00 0.11
0.20 1.00 0.14
0.30 1.00 0.16
0.40 1.00 0.18
0.50 1.00 0.20
0.60 1.00 0.22
0.70 1.00 0.24
0.80 1.00 0.27
0.90 1.00 0.30
1.00 1.00 0.34
1.10 1.00 0.38
1.20 1.00 0.44
1.30 1.00 0.52
1.40 1.00 0.63
1.50 1.00 0.79
1.60 1.00 1.06
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at 294 feet Riffle Rio Costilla

101

Elevation (ft)

10

20

\LBP

LFPW

;Top Bank
'LBF

|Bank bottom
'Rock

30 40 50 60 70
Width from River Left to Right (ft)

80

x-section area . d mean
286 |width 296 wet P
1.6 d max 0.9 hyd radi
3.3 bank ht 30.3 w/d ratio
34.5 |W flood prone area 1.2 ent ratio

5. velocity (ﬂ!ée:c)

158.3 |discharge rate, Q (cfs)

0.63 |shear stress ((Ibs/ft sq)

0.57 |shear velocity (ft/sec)

3.803 |unit stream power (Ibs/ft/sec)

1.13 Froude number

10.3  |friction factor u/u*

39.4  |threshold grain size (mm)

= heééﬁre 084 {mm)

24 |relative roughness | 5.0

| fric. factor

0.052 |Manning's n from channel material




Elevation (ft)
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fBreak bnk

40 50 60 70 80 90 100
Width from River Left to Right (ft)

at 253’

Canopy 27%

76.2  |x-section area 1.3 d mean
58.3 width 59.4 wet P
2.0 d max 1.3 hyd radi
24 bank ht 446 w/d ratio
75.6 |W flood prone area 1.3 ent ratio

~37  |velocity (fUsec)
279.4 |discharge rate, Q (cfs)

0.56 |shear stress ((lbs/ft sq)

0.54 |shear velocity (ft/sec)

2.094 {unit stream power (lbs/ft/sec)

0.32  |Froude number

6.8 friction factor u/u*

34.8 |threshold grain size (mm)

S chan

el materia
measured D84 (mm)

25 |relative roughness | 5.1 | fric. factor

0.054 Manning‘s n from channel material




Kkhhkkk kb kkdkkhkkdhdhkkhk b dardkkhk ok k] (W GPRO> * & ko ko ok ok ek ko ke ke ke ke ke ke ke ok o ke ke ko

teﬁplet.out

Input File: C:\WXSPRO20\TEMPLET . DAT /Y\
Run Date: 11/12/03 (A
Aralysis Procedure: Hydraulics

Cross Section Number: 1

Survey Date: 11/04/03

Subsections/Dividing stations
A/ 137.99/ @

Resistance Method: Thorne and Zevenbergen
DB4: 120.000 mm

STRGE #SEC AREA PERIM WIDTH R DHYD SLOPE n VABVG Q
(ft) {sg ft) (ft) {ft) (ft) {ft) (ft/ft) {ft/s) (cfs)
0.10 T 0.18 3.96 3.95 0.04 0.04 0.009 0.141 0.13 0.02
0.20 T 0.73 6.51 6.50 0.11 0.11 0.009 0.121 0.27 0.20
0.30 T 1.49 8.74 8.72 0.17 0.17 0.009 0.101 0.43 0.64
0.40 T 2.47 10.90 10.86 0.23 0.23 0.009 0.087 g.61 1.50
0.50 T 3.68 13.30 13.26 0.28 0.28 0.009 0.078 0.77 2.83
0.60 T 5.10 15.29 15.23 0.33 0.34 0.009 0.070 0.98 4.98
0.70 T 6.72 17.27 17.21 0.39 0.39 0.009 0.063 1.19 8.00
0.80 T 8.57 20.23 20.16 0.42 0.43 0.009 0.065 1.22 10.46
0.%0 T 10.77 23.84 23.76 0,45 0.45 0.009 0.063 1.33 14.33
1.00 T 13.33 27.45 27.36 0.49 0.49 0.009 0.060 1.46 19.39
1.10 T 16.25 31.37 31.27 0.52 0.52 0.0089 0.058 1.57 25.57
1.20 T 19.58 35.42 35.31 0.55 0.55 0.0089 0.056 1.70 33.21
1.30 T 23.29 38.94 38.82 0.60 0.60 0.009 0.054 1.84 42.94
1.40 T 27.34 42.47 42.33 0.64 0.65 0.009 0.053 1.99 54.45
1.50 T 31.75 46.00 45,84 0.69 0.69 0.009 0.052 2.14 67.88
1.60 T 36.57 51.02 50.85 0.72 0.72 0.009 0.051 2.23 81.55
1.70 T 41.78 52.74 52.54 0.79 0.80 0.009 0.049 2.45 102.22
1.0 T 47.07 53.53 53.31 0.88 0.88 0.00¢% 0.048 2.69 126.52
1.0 T 52.44 54.32 54,08 0.97 0.97 0.009 0.047 2.92 153.17
2.00 T 57.89 55.12 54.85 1.05 1.06 0.009 0.04¢6 3.15 182.12
2.10 T 63.41 55.91 55.62 1.13 1.14 0.009 0.046 3.36 213.34
2.20 T 69.01 56.71 56.38 1.22 1.22 0.009 0.045 3.58 246.81
2.30 T 74.69 57.50 57.15 1.30 1.31 0.009 0.044 3.78 282,52
2.40 T 80.44 58.29 57.92 1.38 1.39 0.009 0.044 3.98 320.44
2.50 T 86.27 59.089 58.69 1.46 1.47 0.009 0.044 4.18 360,56
2.60 T 92.18 5%.88 59.46 1.54 1.55 0.008 0.043 4.37 402.87
2.70 T 98.16 60.68 60.23 1.62 1.63 0.009 0.043 4.56 447.32
STAGE ALPHA FROUDE

0.10 1.00 0.10

0.20 1.00 0.14

.30 1.00 0.18

0.40 1.00 0.22

0.50 1.00 0.26

0.60 1.00 0.30

0.70 1.00 0.34

0.80 1.00 0.33

0.90 1.00 0.35

1.00 1.00 0.37

1.10 1.00 0.38

1.20 1.00 0.40

1.30 1.00 0.42

1.40 1.00 0.44

1.50 1.00 0.45

1.60 1.00 0.46

1.70 1.00 0.48

1.80 1.00 0.50

1.90 1.00 0.52

2.00 1.00 0.54

2.10 1.00 0.56

2.20 1.00 0.57

2.30 1.00 0.58

2.40 1.00 0.60

2.50 1.00 0.61

2.60 1.00 0.62

2.70 1.00 0.63
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Elevation {ft)

Rl SR SEEE R D U s
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-40 -20 0 20 40 60 80 100 120 140 160 180
Width from River Left to Right (ft)

at 136 feet 167 square mile ws

Canopy  17%

101.47
100
99.78

100.06

100.08 96.4  |x-section area 1.6 d mean

100.4 60.0 |width 60.4 wet P

100.08 2.7 d max 1.6 hyd radi

100.02 33 {bank ht 37.4 wid ratio
top bnk 99 4 158.0 [W flood prone area 26 ent ratio

LBF 98.8

bot bnk 97.75 i
! 97.65 4.4 velocity (ft/sec)
97.49 4233 |discharge rate, Q (cfs)
97.33 | 0.95 [shear stress ((Ibs/ft sq)
97.19 0.70 [shear velocity (ft/sec)
96.87 4.183 |unit stream power (Ibs/ft/sec)
96.63 0.37 Froude number
96.47 6.3 friction factor u/u*
96.34 65.0 [threshold grain size (mm)

96.13
96.21
96.25
96.52
96.87
97.25
98.8
101.16
101.47
101.68
101.94

measu
41 |relativeroughness | 6.3 | fric. factor
0.045 Manning‘s n from channel material
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templet.out
Input File:

Run Date:
1Analysis Procedure:
Cross Section Number:

Survey Date:

C: \WXSPRO20\TEMPLET . DAT

11/04/03
Hydraulics
1

11/04/03

Subsections/Dividing stations

A

Resistance Method:

STAGE #SEC

(fr)

Lol oe o It o B e B e B o o e e

O OoOOoo o oo

.10

SECTION

Low Stage n
High Stage n

Haaaaaa8933

AREA

(sg ft)

0.13

1.23
.03
.88
.79
.76
.78
.86
.99

~ O L L DD DO

I
o
o

Manning's n
A
0.114
0.031

PERIM
(ft)
323
Sy
7.78
8.38
8.97
2 il
10.16
10.76
11.36
11.95

FROUDE
0.10
0.13
0.186
0.18
0.22
0.25
0.30
0.37
0.4¢6
0.60

WIDTH
(ft)

3.21
5.74
7.71
8.27
8.83
9.38
9.94
10.50
11.06
11.62

R
(£t)

0.04
0.10
0.16

COoOO0OOo0O
I8
-1

DHYD
(ft)

.04

SLOPE
(ft/ft)

0.0086
0.006
0.006
0.006
0.006
0.006
0.008
0.006
0.006
0.006

c %
w S
1 J
ppen
n VAVG
(ft/s)
0.114 0.12
0.105 0.24
0.096 0.35
0.086 0.52
0.077 0.70
0.068 0.92
0.059 1.19
0.049 1.54
0.040 2.05
0.031 2.85

JAVMANC he @
v eeen ¢ Xcle

{cfs)
0.01
0.14
0.43
1.05
2.02
3.48
5.64
8.91

14.06

225015

W ‘-Q



Cross

Section

Elevation (ft)

100.5

at 593' Riffle

100\
99.5

9g i
98.5 +— :

98
97.5

97

96.5

20

LFPW

‘Top Bank

LBF

Thalweg

RBF

‘Top Bank

RFPW

|
Ant hil

\RBP

40

60

Width from River Left to Right (ft)

C4 (destabalized E4)

80 100

CANCE

120

") =977

Smolka/McGraw/Tsatsaros

. x-section area . d mean
11.7  |width 12.0 wet P
1.0 d max 0.7 hyd radi
1.4 bank ht 16.8 w/d ratio
30.9 W flood prone area 26 ent ratio

Tvelocity (Useq)

discharge rate, Q (cfs)

shear stress ((Ibs/ft sq)

shear velocity (ft/sec)

unit stream power (Ibs/ft/sec)

Froude number

friction factor u/u*

threshold grain size (mm)

relative roughness | 538

| fric. factor

Manning's n from channel material
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templet.out

Input File: C: \WXSPRO20\TEMPLET.DAT i ) RY:
Ruﬁ Dite: 11/04/03 CGMMAF\(.]'\Q_ (,\r AL)MQ-
Analysis Procedure: Hydraulics (: Qg*fll"K
Crdss Section Number: 1

Survey Date: 11/04/03

Lowcs4 Q&v%'é%“)%
Subsections/Dividing stations

A/ 102.70/ @ EAV\\QFU\\ —\—O \C)r‘\"‘\\; gu\\

Resistance Method: Thorne and Zevenbergen
D84 : 47.000 mm

STAGE #SEC AREA PERIM WIDTH R DHYD SLOPE n VAVG Q
(fr) {sq ft) (£t) (ft) (ft) (ft) (Et/ft) (ft/s) (cfs)
0.10 T 0.08% 2.34 2.31 0.04 0.04 0.010 0.108% 0.16 0.01
0.20 T 0.49 5.31 5.24 0.09 0.09 0.010 0.074 0.41 0.20
0.30 T 1.05 6.20 6.10 0.17 0.17 0.010 0.056 0.82 0.86
0.40 T 1.71 7.11 6.98 0.24 0.24 0.010 0.048 1.19 2.04
0.50 T 2.45 7.96 7.79 0.31 0.31 0.010 0.044 1.53 3.76
0.60 T 3.24 8.24 7.99 0.39 0.41 0.010 0.041 1.93 6.25
0.70¢ T 4.05 8.53 8.19 0.47 0.49 0.010 0.040 2.29 9.27
0.80 T 4.88 8.81 8.39 0.55 0.58 0.010 0.038 2.62 12.80
0.%90 T 5.73 9.10 8.60 0.63 0.67 0.010 0.037 2.94 16.82
1.00 T 6.60 9.38 8.80 0.70 0.75 0.010 0.036 3.23 21.31
1.10 T 7.49 9.66 9.00 0.77 0.83 0.010 0.036 3.51 26.26
1.20 T 8.40 9.95 9.20 0.84 0.91 0.010 0.035 3.77 31.66
1.30 T 9.33 10.24 9.41 0.91 0.99 0.010 0.035 4.02 37.48
STAGE ALPHA FROUDE

0.10 1.00 0.14

0.20 1.00 0.24

0.30 1.00 0.35

0.40 1.00 0.42

0.50 1.00 0.48

0.60 1.00 0.53

0.70 1.00 0.57

0.80 1.00 0.61

0.90 1.00 0.63

1.00 1.00 0.66

1.10 1.00 0.68

1.20 1.00 0.70

1.30 1.00 0.71



at 494 feet Riffle Commanche Cr. 0.4 miles above Costilla Creek

100.5 - 7 o EREES :
100 : 3 : : i R ek e ERER

9992 _ | \\-L \

98.5

97 = : : R R L =
96.5 HEHG RS Ko S ik Al e e

Elevation (ft)

96
95.5
95

0 50 100 150 200 250
Width from River Left to Right (ft)

Py B 9.0 98.17 9.2 x-section area 1.0 d mean
56.4 0,38 97.84 94 width 10.2  |wetP
op b 91.8 : 97.7 1.3 d max 0.9 hyd radi
B 32.9 0.29 96.93 21 |bank ht 9.6 w/d ratio
03.6 D8 96.14 30.3  |W flood prone area 3.2 ent ratio
94 95.65
95.6 49 95.73 Ihydrauiic
06.6 : 95.83 43 velocity (ft/sec)
97.6 4 95.77 39.7 |discharge rate, Q (cfs)
98.6 95.71 0.56 |[shear stress ((Ibs/ft sq)
O 95.89 0.54 |shear velocity (ft/sec)
R D1.4 ik 96.14 2.635 |unit stream power (lbs/ft/sec)
RB 0 D.29 96.93 0.60 |Froude number
0 5.6 97.62 8.0 friction factor u/u*
RFP 9.0 98.17 348 |threshold grain size (mm)
: : 98.12
; : 98.24 i

s
B _ measured D84 (mm)
BP 00 B8.96 98.26 | 6.3 |relativeroughness | 7.4 | fric. factor
0.035 |Manning's n from channel material
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templet.out
Input File:
Run Date:

Analysis Procedure:

C:\WXSPROZ0\TEMFLET. DAT

11/12/03
Hydraulics

Cross Section Number: 1
Survey Date:

11/04/03

Subsections/Dividing stations
B/ 44.48/ @

Resistance Method:

D84 : 72.000 mm
STAGE #SEC AREA PERIM
(ft) (sq ft) (ft)
0.10 T 0.45 8.30
0.20 T 1.51 12.93
0.30 T 2.99 16.15
0.40 T 4.73 18.78
0.50 T 6.74 21.41
0.60 T 8.97 23.01
0.70 T 11.31 23,92
0.80 T 13.74 24.84
0.90 T 16.25 25.50
1.00 T 18.81 26.00
1.10 T 21.41 26.50
1.20 T 24.06 26.99
1.30 T 26.75 27.49
1.40 T 29.49 27.99
1.50 T 32.27 28.49
1.60 T 35.10 29.03

STAGE ALPHA FROUDE
0.10 1.00 0.13
0.20 1.00 0.15
0.30 1.00 0.19
0.40 1.00 0.24
0.50 1.00 0.27
0.60 1.00 0.31
0.70 1.00 0.34
0.80 1.00 0.36
0.90 1.00 0.39
1.00 1.00 0.41
1.10 1.00 0.43
1.20 1.00 0.44
1.30 1.00 0.46
1.40 1.00 0.47
1.50 1.00 0.48
1.60 1.00 0.49

A ?\Q&-&E NOI‘\Q\‘“
S\w:e.x“s Shouw

<

_%DYAQA $0Y‘ 73

*-\UGL q;“,ﬁfﬂeﬂqsf

CoNnsecw

.}_, T() Mo&e\ '_T\‘\‘%

Thorne and Zevenbergen

WIDTH

(ft)

8.30
12.82
16.13
18.75
21,37
22.95
23.83
24.71
25.34
25.79
26.25
26.71
27.16
27.62
28.07
28.57

R
(£t)

Landil sl el e N B Y wn  w JY  J -  }
-1
™2

A Wache d

aq Flow

15 ;40'*

e Pf}\lcﬂn

DHYD
(£t)
.05
.12
.19
.25
.32
.39
.47
.56

[ o B oo il o B T Y Y o s S

0.98

R\Q (-:hvx P‘ﬂ-\-QNlO

Lle_

SLOPE
(fr/ftr)
0.005
0.005
0.005
0.005
0.005
0.005
0.005

My

G A
\‘5(9 &-‘*’”‘\« T%Qvé'ﬁ? #

n

0.089
0.086
0.075
0.063
0.05¢
0.051
0.048
0.046
0.044
0.043
0.042
0.041
0.040
0.040
0.039
0.039

VAVG Q

{(ft/s) (cfs)
0.17 0.08
0.29 0.45
0.45 1.36
0.67 3.17
0.87 5.87
1.09 9.83
1.33 15.02
1.54 21.22
1.76 28.63
1.98 37.18
2.18 46.73
2.38 57.25
2.57 68.72
2.75 81.13
2.93 94,48
3.09 108,63
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Cross Section =

Elevation {ft)

at 217 feet Riffle Rio San Antonio at FR 87 at BLM enclosure

o] 50
Width from River Left to Right (ft)

100 150

200

Canopy 22%

369 | 1030

99.99

. x-section area . d mean
28.5 |width 28.9 wet P
16 d max 1.2 hyd radi
3.4 bank ht 234 w/d ratio
103.0  |W flood prone area 3.6 ent ratio

. veiof:ﬁy (ﬂfseé}

discharge rate, Q (cfs)

shear stress ((Ibs/ft sq)

shear velocity (ft/sec)

unit stream power (Ibs/ft/sec)

Froude number

friction factor u/u*

threshold grain size (mm)

“mate

T

casured D84 (mm)

relative roughness | 6.9

| fric. factor

Manning's n from channel material
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