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UT Little Bennett Creek - Team 2 9/21/2007

River Assessment and Monitoring: Impaired Reach ' 2" Field Day
Worksheet B-1. Level il stream classification form. .

Stream: LAtfe.  penat Team A
Basin: Drainage Area: acres AhF  mi

Location:

Twp.&Rge: Sec.&Qtr.;

Cross-SectioFMonuments (Lat./Long.): - Date: 7/21 / 53
Observers: Valley Type: T

Bankfull WIDTH (Wy) 2614

WIDTH of the stream channel at bankfull stage elevation, in a riffle section. ft

Bankfull DEPTH (dg)

Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a " Z_
riffie section (dyy = A / Whyy). ft

Bankfull X-Section AREA (A} )
AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle 3 le B

section. ftz

Wldtthepth Ratio {Wt,kfl" dbk{)

Bankfull WIDTH divided by barkfuil mean SEPTH, in a riffle section. ft/ft

{Maximum DEPTH (d,p)

Maximum depth of the bankfull channel cross-section, or distance between the 2 Cz,é
bankfull stage and Thalweg elevations, in a riffla section. il ft

WIDTH of Flood-Prone Area (W,,)
Twice maximum DEPTH, or (2 x duye) = the stagefelevation at which flood-prone area l Cro
WIDTH is determined in a riffle section.

Entrenchment Ratio (ER)

The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (W, / Wy,) ?, i {
_ |(riffle section). ftfft

Channel Materials (Particle Size index } Dy,

The Ds, patticle size index represents the mean diameter of channel materials, as i
sampied from the channel surface, between the barkfull stage and Thalweg b 24 Y
- elevations. mm

Water Surface SLOPE (S)

Channel slope = "rise over run” for a reach approximately 20-30 bankfull charnel

widths in length, with the "riffle-to-riffle” water surface slope representing the gradient ‘ 1;
005

at bankfull stage. fifft

Channel SINUOSITY (k) _

Sinuosity is an index of channsl pattern, determined from a ratio of stream length

divided by valley length {SL / VL); or estimated from a ratio of valley slope divided by /’ Y
channel stope (VS / S).

Stream ey Reference: WARSSS,
Type Figure 2-14, page 2-23

Copyright © 2007 Wildland Hydrology Bs



UT Little Bennett Creek

Team 2

9/21/2007

Worksheet 5-4. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2005).

[Riffie Depth ()

237 217 2.96 | ft

|Rifﬂe Depth/Mean Riffle Depth (di/ dukr)

194} 1.78 243[1

HRun Depth {dyn)

{2781 284} 2.95 ift

|Run Depth/Mean Riffle Depth {(d,, / o)

{2.28 216 | 2.42 |

Stream:  2007-09 Little Bennett, Reach - Reach 1 Location: Teen . o 2/2 I/ oF
Qbservers: Date: 9/22/2007 Valley Type: VI Stream Type: C 4
( River Reach Summary Data ]
—I Mean Riffle Depth (duq) 1220t  |RiffleWidth (Wny) | 2659 it |Riffle Area (Ayg) 3257 i {v]
|| 5 {Mean Pool Depth (duyy) 1-1.99ift  |PoolWidth (Wyy) | 22,06 it |Pool Area (Aug) | 43.85 | f‘l
| éi g‘gg,'," Poot Depth/Mean Riffle| 1 53 g::"" Pool Width/Riffle Width 0.83 w::;"’ Paol Area / Riffle Area 1.35 ::WAE
g [Max Ritfle Depth (dney) 2 7 | F-ift ¢rrMax Pool Depth (drewss) 3,95: BB ft [ Max Riffle DepthvMean Riffie Depth | 2358 | (% ?—f)
E IMax Pool Depth/Mean Riffie Depth iM]/;_’,J ]Point Bar Slope , 069 |
S [ streamfiow: Estimated Mean Velocity at Bankfull Stage (L) { 368 iys |Estimation Method | Stream Type |
_J |Streamflow: Estimaled Discharge at Bankfuil Stage (Quiq) i 120 icfs |Drainage Area | 17 |m? ]
Geometry. _Mean. Min _Max. Dirnensionless Geometry Ratios Mean. Min  Max l
i gMeanaer Length {Lm) { 130 { 103 | 156 [t |Meander Length Ratio (Lm/Wi) i 4,89 3.87 | 5.87 |
: f—,gRadius of Curvature (R) | 30 | 26 | 34 !ft  [Radius of Curvature/Riffle Width (R W) {113} 098] 1.28 4
EEBeIt Width (W) { 94 | 71 | 131 [t |Meander Width Ratio (Wn/Wix) {354/ 2,67 4.93]
gﬁlndmduat Pool Length i 33 { 30 {368[ft |Pool Length/Riffie Width {1.24] 113] 1.38]
gp ol to Pool Spacing {69.5|58.9|80.2/ft  |Pool to Pool Spacing/Riffie Width {261 ] 2.22] 3.01]
]gR:fﬂe Length ! 12.7] 861 16.8 [t  |Riffle Length/Riffle Width i 0.48 | 0.32 | 0.63 |
'"_- Valley Slope (vS) | 0.0079 |fvft |Average Water Surface Siope (S) | 0.0056 ifuft |Sinuosity (vS/S) 1.4 |
| EStream Length (SL) | 247 [t |Valley Length (VL) i 176 it |Sinuosity (SLVL) i 14 |
i ; Low Bank Height  start] 2% lnue7 Max Riffle start} 2.22 ift Bank-Height Ratio (BHR) start Hex||/ #3
i (LBH) end! 4% [ft 231 Depth end{ 2.16 ift (LBH/Max Riffle Depth) end} 4=&8||/2¢
i Facet Slopes: Mean_ Min  Max Dimensionless Siope Ratios 'M_eanl M_In_l Max:
E ERLfﬂe Slope {Sw) 10.015{0.013}0.017|ft/ft |Rifﬂe Slope/Average Water Surface Slope (S;/ S) £2.591; 2.3775'2.98ﬂ
E.O'ER”” Slope (Sqyn) 50.064;0.036@.;09_1 ifb’ft |Run Slope/Average Water Surface Slope (Sq,/ S) h43 EjWiG.dSZBf W 625
‘ EEPOO' Slope (S;) E0.000EO.:OOOEO-OM Eft{ft |Pool Slope/Average Water Surface Slope (S,/ S) 5'0.-07050.000i 0.1-09]
! g lgiGIlde Slope {S;) 50.004i 0.001i0.009.§fh'ﬁ |Glide Siope/Average Water Surface Slope (S,/ S) '0 802 g. 146§ 9. ]
Foature Midpoint * Mean Min  Max Dimensionless Depth Ratios Mean Min. Max

HPool Depth (d,) {373} 3.5 | 3.89i  |Pool Depih/Mean Riffie Depth (d,/ duc) { 3.06 | 2.87 | 3.19 |
{Glide Depth (d,) | 2.981 2.88{ 3.13ift  |Glide Depth/Mean Riffle Depth (dy/ diw) {2.44]236] 257 |
I Reach® Riffie’ Bar Reach” Riffie’ Bar  Protrusion H,e,igm"
! Lq% Silt’Ciay i 6 | 777 } o ||p.i @86 | 287 { o | 0 imm |
21 - - : : : f .
I g |{% Sand P 65 | 776 | 2084 4Dy 1655 | 976 | 4.82 | 0  imm H
g “E% Gravel i 70 i 7088 | 6487 Eﬁ Dy | 2638 | 1482 | 11.61 | ] imm J
3 ﬁ% Cobble i 18 ] 1359 | 1429 [[ Dy | 70 | 4455 | 5848 { 0 jmm [
: £l T r T £] v 3
| £ F}ieoumer [ Caml @ | o |g N L T 2 N T |
i H% Bedrock ; 0 | 0 : 0 [{ Diw! 17999 | 180 | 80 | a imm |
M ! :
a Min, max, mean depths are the average mid-point vaiues except posls, which are taken at deepest part of pool.
b Composite sample of riffles and pools within the designated reach.
¢ Active bed of a riffie.
d Height of roughness feature above bed.
Copyright ® 2008 Wildland Hydrology WARSSES page 5-31
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UT Little Bennett Creek Team 2 9/21/2007

River Assessment and Monitoring: Impaired Reach : 2" Field Day
Worksheet B 3. Bankfull ve!omty and dlscharge estimates.

_ Bankfull VELOCITY / DISCHARGE Estimates

"ISite I I Location ‘ I
[ IDate , IStream Type | [ Vailey Type | ' I
[oooners e LTI LI L T
INPUT VARIABLES gt OUTPUT VARIABLES
_ ) ' Aug D
| Bankfull Cross-section AREA | | 2).4 (a1 Bankfull Mean DEPTH /X (;’:)"
N Wetted PERIMETER :
Bankfull WIDTH 124 § Wi ® | v W . 77 W@ .
; Dia. '
D84 @ Riffle 1565 | am | D84 mm/304.8 = 18 I?Fif;!
. S Hydraulic RADIUS R
Bankfull SLOPE RYLLY P Y W }1Z 0
4ot ; B Relative Roughness
Gravitational Acceleration 7 TR P-4 R D8 @) 5, 7
3 _ DA Shear Velocity u*
Dr_amage AREA / ! ? (SqMi} - u* = J gRS . a'q“; (Ft/ Sec)
ESTIMATION METHCDS
P DA s k. ] : - : 5]
1. Friction e =[2 ;. ‘ :
Fum/}{}:::::ﬂ u=[283+566Log{ R/ D84 } Jus 3.23 |Frusel| jo¢ CFS
2. Roughness Coefficient: a} Manning's 'n' from friction factor / relative
roughness. u=1.4885"R¥ g1 n = ﬁ 3,72 |[FtiSec | yyf 9 | CFS<
2. Roughness Coefficient: u = 1.4895* R¥+512 ), :
b) Manning's 'n’ from Jarrett (USGS ): 0=0398%R"* n=[ocs ||| 2:25 | Ft/Sec || 73 CFs
Note: This equation is for applications involving steep, step-pool, high boundary roughness, cobbte- : e B . j
boulder-dominated stream systems: i.e.. for stream types Al, A2, A3, Bl, B2, B3, C2and E3.

2. Roughness Coefficient: u=1.4885* RP*s%y _
: P I ) - S ra .
[ { ¢) Manning's '’ from Stream Type o= m #=3357 |} 3,357 Ft/Sec || ;22,5 | CFS&r

" | [3-Other Methods, ie. Hydraulic Geometry (Hey, Darcy-Weishach, Chezy C, etc.) : - Sec - CF;

" | [ Other Methods, le. Hydraullc Geomeicy (Hey, Darcy-Weishach, Cheay C,ete) || L I e
] I8 Ft/Sec | CFS
‘! 4. Continuity Equations: a) Regional Curves u=0/A — . ! . ' ‘
Return Period for Bankfull Discharge Q = 5.8 |FUsecll | ZQ | CFs

| 4. Continuity Equations:  b) USGS GageData  u=Q/A Ft/Sec |] CFS

Copyright © 2007 Wildiand Hydrology 87



¥

UT Little Bennett Creek Team?2 . 9/21/2007
a. Riparlan Vegetatlon o Tt f_;-. B AL T

Worksheet B-4. Rlpanan vegetatlon composxtnonldensnty used for channel stablilty

assessment
%:_ e pamanwegetatxm LR
| Swream: U‘r l,r-l-.ll-f, ?wo\ua-r"f— 1 tocation: 7——

_ ‘ -] Refefi':‘ce l:: P}imp'a;id ' L o ] - j L
Observers éﬂoup 7,' 5, @ . | t8ach) i TBBIGT Y rzZioT
EXSING  nioim evi., Grvietn oy 155 Ivar Miple,, [ Potentia - T

species - d;f w&wee P species
composition:”™ ;d , '{-— 4950“44' 5 cbmposition: ’::4 M f_

p——

Percent of total

Riparian cover Parcentaeﬂall Permnt of site Smmas composntmn |, species

e . € i
cﬂggor?ef. . cover‘ | eoverage nE ‘ . 4 ..} composition |

LO | us -é]ao& Q«‘4—t< ........... |

:‘ Canbpy layer

1.Overstory | -

' I .‘E*-- Shrub layer
=1

‘ o

: Herbaceous | R

WE | &

. g Leaf or needie R T ) RSt ;
:'"_13.:'5’ litter: i 'l 4 Gt A TRy [ﬁﬂﬂ,vi diu ; -
Rl = & ﬂsagwfeﬂguﬁr:ga:eaug ea i 18 Fai
Kkl ; ﬁm% Ianss ho /Gﬂjof!",ﬂfwm’;

Baregmuﬁt:f"' N = l:-; ‘_;“,fa\nn‘rffo-{aa-')‘-mm- LD recrvr  -— ,
- 3 .' n‘ o ﬁ-ﬂ_»_;:ﬂj. ; ‘,é_ vAi '5/) /2&6/ m,,ﬂé,/éfamac__ 1 .
'Basedancmwnclosura._...u.. et Cal!.adihtbtal 1l {g5mr»-/f M7 @. rasd QVV‘A%
L = s
“’f’?"?"_‘”‘"‘“."‘f”“‘."f‘,'n‘??"” B8 e
S 2
B12 Copyright.© 2007 Wildiand Hydrolgy-



UT Little Bennett Creek Team 2 9/21/2007

River Assessment and Monitoring: Impaired Reach 2" Field Day

b. Flow Regime

Worksheet B-5. Flow Regime variables that influence channel characteristics,
sediment regime and biological interpretations.

FLOW REGIME

S

Stream: Ly TLE BEnVET CRae.  Location: P DVT B Lo YNO  REMme 2
|0bservers: T EA /2 Date: Y /2/)n3
1 List ALL COMBINATIONS that ’

APPLY............. =4 P2

Generai Category e AR T TR
Ephemeral stream channels: flows only in response to precipitation. Often used in conjunction |-
E with intermittent. -
Subterranean stream channel: flows paraliel to and near the surface for vatious seasons - a sub- |-
surface flow that follows the stream bed. :
Intermittent stream channel: one that flows only seasonally or sporadically. Surface sources
| involve springs, snowmett, artificial controls, etc. Often this term is associated with flows that
reappear along various locations of a reach then run subterranean.

S

® Perennial stream channels: surface water persists yearlong.

‘-.Speﬁ._c_c_ Category

1 Seasonal variation in streamfiow dominated primarily by snowmelt runoff.

2 ) | Seasonal variation in streamflow dominated primarily by stormftow runoff.
3 Uniform stage and associated streamflow due to spring-fed condition, backwater, etc.
4 Streamflow regulated by glacial melt.
5 Ice flawsfice torrents from ice dam breaches.
g 6 Alternating flow/backwater due to tidal influence.
7 Regulated streamflow due to diversions, dam release, dewatering, etc.
8 Altered due to development, such as urban streams, cut-over watersheds or vegetation
conversions (forested to grassland) that change flow response to precipitation events.
9 Rain-on-snow generated runoff. =

Copyright © 2007 Wildland Hydrology B12



UT Little Bennett Creek

Team 2

River Assessment and Monitoring: impaired Reach

c. Stream Size and Order

9/21/2007

2" Field Day

Worksheet B-6. Stream size/order categones for stratn‘“ cation by stream type.

A e

‘Strearr- sze ‘and nrcfer

Stream: L:m»z Bmﬂzrrc’,m

Location: PPon %, C2, WY REacH) 2

Observers:

Tehw~ "2

Date:

q21)07

Stream Size Category and Order =

.;;.__STREAM SIZE: Bankfull .i‘ ‘Check{¥).
{ Vil “L'!ﬂt!" jeppropriate
.. ‘meters | feet category .
0.305 <1 I
S-2 0.3-1.5 1-5 I
S-3 1.5-4.6 515 Co,
S-4 46-9 15 - 30 74
5-5 9-15 30 - 50 [
5-6 15— 22.8 50 - 75 |
5-7 22.8-30.5 75-100 |
S-8 30.5 - 46 100 — 150 r-
S-9 46 — 76 150 — 250 o
5-10 76 - 107 250 ~ 350 =
5-11 107 — 150 350 ~ 500 -
S-12 150 — 305 500 — 1000 I
s-1_3 _ >305 >1000 —

Stream Order

Add categones in parenthesis for specific stream order of
reach. For example a third order stream with a bankfull width
of 6.1 meters (20 feet) would be indexed as: S-4(3).

B14

Copyright © 2007 Wildland Hydrology



UT Little Bennett Creek Team 2 9/21/2007

River Assessment and Monitoring: Impaired Reach 2" Field Day

d. Meander Patterns

Worksheet B-7. Meander pattern relations used for mterpretatlons for nver stablllty

vs

Meander Patterns

ANy

Stream:. L1785 QENNM Cb% | Reach: .2- P 7E. Co. Vwo
Observers: T /2An~ 2 Date: ¥ /=2,)09

List ALL CATEGORIES that APPLY <} 2 M

B Eo

Various Meander Patterr: variables modified from Galayetal ( 1973)

ARG

s

‘|M8 IRREGULAR MEANDERS with oxbows &
iand oxbow cutoffs .-

**** O IO R T ey,

Copyright © 2007 Wiidland Hydrology B15
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UT Little Bennett Creek

River Assessment and Monitoring: Impaired Reach

Depositional Patterns

Team 2

9/21/2007

2™ Field Day

Worksheet B-8. Dep05|t|0nal patterns used for stablllty assessment :nterpretatlons

Ty

Depositional Patterns

s&éaE b; IR BMN{:TTC,&;;:-

Reach: 2 YY\ONT&»C\?.,WTD

Observers: TA

pate: )29 [0

List ALl CATEGORIES that APPLY =

LR i !
3143 S s @ma

' DIAGONAL BARS

e

B6 Main Channel Branchlng wuh Numerous MID-
: CHANNEL B_f\RS and 'Islands

2 Length Exceedmu 2 to 3 Channel Wzdths

B7 SIDE BARS AND MID-CHANNEL BARS with

DELTA BARS

N AN S AT 1 P T D

v L2 e

B16 Copyright © 2007 Wildland Hydrology
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UT Little Bennett Creek

River Assessment and Monitoring: impaired Reach

Team 2

f. Channel Blockages

Worksheet B-9. Various categories of in-channel debris, dams and/or channet

9/21/2007

2™ Field Day

blockages used to evaiuate channel stability.

O 514 Channel Blockages
steam: LT & RygwwET CRY. Location: Y SAMTE-OBRy CO. YD
- rd
Observers: _7te4dr 2. . Date: _9/2)/07
' - | Materiats, which upon piacement into the active channel or flood- | Check (/)
tionfextent. | prone area, may cause adjustments in channel dimensions or all that
Co T conditions due to influences on the existing flow regime. appiy
D1 None Minor amounts of small, floatable material, ) Pl
D2 Infrequent Debris consists of small, easily moved, floatable material, e.g., ieaves, M
q needies, small limbs and twigs.
increasing frequency of small- to medium-sized material, such as large
D3 Moderate limbs, branches and small logs, that when accumulated, affect 10% or less V
of the active channel cross-section area.
Significant build-up of medium- to large-sized materials, e.g., large limbs,
D4 Numerous branches, small logs or portions of trees that may occupy 10-30% of the l'l'/
active channel cross-section area.
Debris "dams” of predominantly larger materials, e.g., branches, logs and
D5 Extensive trees, occupying 30-50% of the active channel cross-section area, often IV/
extending across the width of the active channel.
Large, somewhat continuous debris "dams,” extensive in nature and
R occupying over 50% of the active channel cross-section area. Such :
D6  Dominating accumulations may divert water into the flood-prone areas and form fish o
migration barriers, even when flows are at less than bankfull,
D7 Beaver dams: | An infrequent humber of dams spaced such that normal streamflow ang -
Few expected channel conditions exist in the reaches between dams. a
Beaver dams: Frequency of dams is such that backwater conditions exist for channel
D8 F t " { reaches between structures where streamflow velocities are reduced and r
requen channel dimensions or conditions are influenced.
LT Numerous abandoned dams, many of which have filled with sediment and/or
D9 Abandoned " | breached, initiating a series of channel adjustments, such as bank erosion, -
an lateral migration, avulsion, aggradation and degradation.
Structures, faciiities or materials related to land uses or development located
Human within the flood-prone area, such as diversions or low-head dams, controlled
D10 . f by-pass channels, velocity control structures and various transportation -
inkUences encroachments that have an influence on the existing flow regime, such that
significant charnel adjustments occur,
Copyright ® 2007 Wildland Hydrology B17



UT Little Bennett Creek

River Assessment and Monitoring: Impaired Reach

Team 2

9/21/2007

2" Field Day

g. Degree of Channel Incision (Bank-Height Ratio)

LtrTise Boermitr Cove , hanmT6

oL e RIACRZ

Worksheet B-10. Relationship of Bank-Height Rano (BHR) ranges to corresponding

stream stabshtv’fatlnqs to determ:ne degree of channel i incision.

- Degree of Channel Inc:snon -

Bank-Height Ratio:

B

. K ~.e™y
Low Bank Height: 2,70
N 2 -
Max Bankfull Depth. 2.l

Degree of Channel Incision Stability Rating

=

Degree of Channel incision

1.9

18

1.7

18

1.5

1.4

Bank-Height Ratio (BHR)

1.3 1

1.2 4

1.1 +

|
P\

“’,_‘,..—-——'*

~
hY

A

3

Stable

Stablllty rating

Moderately incised ( Deeply incisec/l/

e

B18
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UT Little Bennett Creek Team 2 9/21/2007

River Assessment and Moritoring: Impaired Reach . 2" Field Day

i. Width/Depth Ratio State ows )20y
Lime Benmen Crve, Youte Co MO REHER
Worksheet B-12. Width/depth rat:o state stability rating.

Width/Depth Ratio State

Existing Width/Depth Ratio: 22| = |Ratio of existing w/d to reference wid: L&
Reference Width/Depth Ratio: 2N
Width/Depth Ratio State Stability Rating < |/ o, N STABLE
g Width/Depth Ratio Stability Ratings
5 s
g :
s .
2318
EF
£3
I
5 14 -
H
g 12 —
] . Only use "Decrease rejative to
0B reference w/d ratio” for incising
= E 1 channels (bank-height ratio >1} —
T 3 (Worksheet B-10)
3
g os—— =
EE & u \
55 04 1L ~
+ 8
[~
£ g 02
& 5 Stable Moderately unstable Unstable Highly unstable
' Stability rating

B20 Copyright © 2007 Wildland Hydrology



UT Little Bennett Creek Team 2 9/21/2007

River Assessment and Monitoring: Impéired Reach _ 2" Field Day

j.- Degree of Channel Confinement (Meander Width Ratio (MWRY))

Worksheef B-13. Degree of confinement stability ratings based on meander width ratio
- divided by reference meander width ratio.

Degree of Confinement .
BEATWioNgG [ W pers = /25T
Existing Meander Width Rafio (MWR): 01 5? | Ratio of MWR to MARref. | 1,74

Reference Meander Width Ratio (MWR o) 2

Degree of Confinement Stability Rating <=~ | Zoppi

Degree of Confinement based on
Meander Width Ratio ( MWR ) / Reference Condition { MWR )
0.0 : : : e — ; ;
i <010
0.2
5 03 010-0.29
S s
E o
= P
o /
Y
s _ / 0.20 - 0.79
0.7 -
0.8 —
| 0.80-1.00
0.9
1.0 ‘/
Unconfined Moderately Confined Confined Severely Confined
Degree of confinement

Copyright © 2007 Wildland Hydrology B21



UT Little Bennett Creek Team 2 9/21/2007

Worksheet 5-10. Summary form of annual streambank erosion estimates for various study reaches. .

Stream: little bennett creek, Reach - Reach 2 Location:
Graph Used: Total Bank Length (ft): 243 Date: 12/30/1999
Observers: Valley Type: Stream Type: . j
(1) (2) ) (4) (5) (6) (7) (8)
Station (ft) BEHI rating [NBS rating |Bank Length of Study bank [Erosion ' jErosion Rate
(Worksheet 5{(Worksheet |erosion rate|bank (ft) height (ft) [subtotal ({tonsiyrift)
8F(adjective) [5-9) (Figure 5-38 [(4yx(5)=(6)] |{[(7¥27] x 1.3
(adjective) |or 5-39) i) I (5)}
(ftiyn
- STA000-007 | . : :
t LB . [ High High | 0.99831933] 7 34 2376 0.16
STA 008-200 _
2z, RB Extreme High 2,25 12 4.4 1188 0.48
o STAO20-082 - - . o e e
3. RB. - 1 VeryHigh High | 1.0006892% 41 - | ' 46 188.73 - 0.22
STA 040
4. Riffie XS Very High High 0.99782609 1 4.6 4.59 0.22
"~ STA 062-081
‘5. RB Very High Extreme 2.25 18 4.8 0.52
STA 970 ) ]
5. Pool XS Very High righ 1.026 1 5 0.25
STA 087-103
7. LB Moderate Very Low 0.3 16 2.7 0.04
STA 105-118
8. LB High High 1.00191638 14 4.1 0.20
STA 119147 '
9. LB High High 1.29910714 23 3.6 0.23
STA 147179
10. LB Very High | Very High | 1.299375 32 5 ' 207.9 0.31
| STA195-211 = DL iy B; '
11, RB- - Very High | Moderate | 0.59960106 16: 47 45.09 0.14
STA 211-223
12, RB High Extreme | 2,24897727 22 4 197:91 0.43
13
14, g
5. eIl S v
Total
Sum erosion subtotals in Column (7) for each BEHI/NBS combination erosion
(feryr) 1187.72.
Total
Convert erosion in ffyr to yds¥yr {divide Total erosion (ff/yr) by 27} erosion
(yds’iyr) 43:99'
Convert erosion in yds¥yr to tons/yr {multiply Total erosion (yds#yr) by e:;::;:n
1.3} {tonsiyr) 5749
Calculate erosion per unit length of channel {divide Total erosion {tonsiyr) T'”?'
by total length of stream (ft) surveyedy} ( tg:’;;’:;‘m 02383

Copyright © 2008 Wildland Hydrology WARSSS page 5-81
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'UT Little Bennett Creek Team 2 9/21/2007

-

River Assessment and Monitoring: Impaired Reach 2" Field Day
Worksheet B-18. Sediment competence calculation form to assess bed stablllty

: Stream: Stream Type

1Location: Valley Type:
Obseners: Date:

{Enter required information
E B . =

1R.3| Dsp | Rile bedmaterial Dy (mm)
] f (a |:)/5\‘3 Bar sample Dgg (mm)
‘ b D Largest particle from bar sampie (ft) 0 (mm) 304.8
: 0#)- L ‘ g mm/ft
, I S Existing bankfull water surface slope (t/It)
2l Existing bankfull mean depth ()
d 9
\ . L gl v Submerged specific weight of sediment
Select the appropriate equation and calcuiate critical dimensioniess shear stress
| 53 N ange: 1~ se TOUATICN ™t = 20383« /D D7 2872
'__ m_.h’,‘ R _ i g 07 il
Ll ?ﬁ' ,,mx,gm ange: .3~ 3.0 Jse EQUATION 2 7° = 0.0384 {DmaDse) %
'og 6 " Bankfidll Dimensionless Shear Stress EQUATION USED:
Calculate bankfuil mean depth required for entrainment of iargest particie in bar sample
- oD T* y Dmax
k% d Required bankfull mean depth {ft}. .~ =t
S
)«6 Q\ Check: I~ Stabie == Aggrading I Degradlng
| Calculate bankfull water surface slope requsred for entramment of Iargest partlcle in bar
isample WO Rt o 8 T2y | '
11 A Yl el *
Y, S | Reguired bankull water surface slope () — S = 5-7’—59-"511_
\\ . \ d
Check: I™ Stable ¥, Aggrading [~ Degrading
Sediment competence using dumnsuonal shear stress
‘- K2 h12
1o, 3'7 Bankfull shear stress T =(7ds§q(lbsmz) (substitute hydraulic radius, R, with mean depth, d }
SO'WN‘“ Moweable particle size (mm) at bankfuil shear stress {Figure B-4)
g 3? . Predicted shear stress required to initiate movement of Dp,ax (mm) (Figure B-4)
Mg bgg Predicted mean depth reguired to initiate movement of Dpay (mm)  d= _)%
H
~001%F Predicted slope required to initiate movement of D (mm)  S= %
.3
s

B48 Copyright © 2007 Wildiand Hydrology




UT Little Bennett Creek Team 2 9/21/20_07

River Assessment and Monitoring: Impaired Reach 2™ Field Day

Worksheet B-19. Stability ratings for corresponding successional stage shifts of
stream types. Check {v) the appropriate stability rating.

[Stream: )y g BENN&!T (e, SteamType: C 4y

Location: ¥y oNTG- o, vAD Valley Type: B
R4
Obseners: 7. AN ». Date: % J 2.1 ) o7
- Siream type changes due to Stability rating (check

5ﬁgc¢gs$onfa_l stage shifts (Figure B-5) appropriate rating)

Stream type at potential, {C—E),

[ Stable
(Fy—B), (G—B), (F—=B,). (F—C)}, (D—C)
E-C Moderatel tabl
( ) " e IY/oeraeyunsae
(G=F), (FoD), (C~F) [~ Unstable 7 ¢ o
HANO WIDEN
(C—D}, (B—G), (D—G), (C~G), (E—G) I~ Highly unstable :

BSZ ~ Copyright © 2007 Wiildland Hydrology



UT Little Bennett Creek Team 2 9/21/2007
River Assessment and Monitoring: Impaired Reach 2™ Field Day
Worksheet B-20. Lateral stability prediction summary.
StreamJ, " ie ‘BENIVZ:}T Crie Stream Type:  (2°Lk
Location: M oNT & Co. PND  REACIH2 ValeyType: @
Observers: 1€ My 2 ST 1= 3]y
La'. eral stability ctitora Lateral stability categories Selacted
dEhoose one stability A points
“ eategory for each Stable | Moderately | ciante Highly (from
" am,euw 1-5) unstable _ _ur_lstable sach row)
Wid ratio state <12 12-14 | 14-16
(Worksheet B-12) ' {g
) (4 (6) (8)
Depositional pattern B1, B2 B4, B3 B3
2
(Worksheet B-B) ‘—/
n 2 (3) @}
ool M2, M5, M6
5 Meander pattern M1, M3, M4 M7, M8 v
(Worksheet B-7) }
)] @
MVH, MEx, JUH, HEx, EXiV
LML, UL, ML, MM, MH, A iy A
4 Dominant BEHI/NBS |, 4 | apq, _UM%L UExryll—vL H/L, HM, HH, ( Ex/H, Ex/VH, " 8
" (Worksheet B-16) VHVL, ExVL NVH/VH, EX/EXJ
2 @ (6) ®)
Degree of .
5 confinement (MWR / 08-1.0 \0.3 -0.79 0.1-029 .
MWR,,) (Worksheet B- - =
13) (1) (2 3) 4
Total points 2~7’
L.ateral stability category. point range
Overall lateral stability Moderately | Highly
category (use total points S;ab;e u::ta?;e U;sta::e un:t;ll:!e
and check stability rat.mg) | - = & | |/

B54

Copyright ® 2007 Wildland Hydrology



UT Little Bennett Creek Team 2 9/21/2007

River Assessment and Monitoring: Impaired Reach . 2" Field Day .

Worksheet B-21. Vertical stability predlctlon for excess deposition/aggradation.

Stream: L J t1i s [AEANIN )T €M Steam Type: &4
Location: YY) DNV T4~ &9, D REACH 2. . ValeyType:
Observers: T A 2.7 Date: &) 24} 07
. Vertical stability Vertical stability categories for excess deposition / aggradation Sk
‘criteria (choose one T = pzireafstifrom
“ stability category for No deposition b Xooss Aggradation each row)
each criterion 1-6) deposition deposition
Sufficient de| ;re:;fj t.ow:z;d th annot move Dys)  Cannot move Dyg ofJ
Sediment and/or slo 5 : d !o!rcflz _EP f bed material | bed material andfor
1 competence transport largest slightly pe nd/or D,g, of Dypo of bar or sub- \)X
{(Worksheet B-18) size available | incompetent 4’ bar materia! pavement size
/(f) | ® "
. 1 Reduction up Reduction over
uhiciant :rre"d tpward 25% of annugl 25% of annual
. capacity fo insufficient . - y -
Sediment capacity b . sediment yigld of | sediment yield for
2 yensport annia | sediment bedload andfor | bedload andfor
(POWERSED) load capacity

suspended suspended

{2)
3 Wid ratio state 1.0-1.2 é
(WorksheetB12) |
(_2)
Current stream
type at potential
Stream succession 1 oF t_ioes not é
4 states (Worksheet B-{ Indicate
19) deposition/
aggradation
(2)
Depositional B1 87,
5 patterns (Worksheet 2
= N Rkt livd Al inbdesbbionioiok Neniiiiiiiivle § PEEOOOUCE L OO T T
{1 (2) {3) @
¢ Debris/blockages | (D1.02.D D4,D7 bs, bs D6, D9, D10
(WorksheetB-9) | “~—eur" | | | S —— o \
(1) (2) (3) 4}

Total poinisr 2 b

1 Vertical stability category point range for excess deposition:/
aggradation
Vertical stability for '
_ : ty Mcderate Excess
excess deposition / y .
aggradation (use total No deposition deposition deposition Aggradation
points and check stability iy e 2 ? G
rating) F r - =
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Team 2

River Assessment and Moniioring: Impaired Reach

9/21/2007

2" Field Day

Worksheet B-22. Vertical stability prediction for channel incision/degradation.

Stream: L [ITLE [RENMET Cyane Stream Type: L L}
Location: oG co v D WVREA-Z 'Ir} 2 Valiey Type: -2
Observers v—m LAY 2 Date: 4 [21/07

ik -

Vertlca! stab:my categones for cnannel lncision fdearanatmn N

Selected .

i o el e | points tfrom
iy Sategory o Not nciqed S.I_ig‘htly‘ nctsed M"de'ae‘:l" n_ggrauation il r;,i,, ¥
: gach criterion 1-5) i R incis T R mnchrom).
rend to move
. Does not | . Particles much
Sediment indicate exfess D rfS]bzae{‘sOlrhSn D1m:(: bed iarger than D1w 5
1 competence competenge D"” - movi of bed moved 3 ‘
{Worksheet B-18) a4 I DE
(2) @) @) ®)
Slight excess sE:t%i?sn‘:TErgy Excess energy
) . energy: up to increase load up | F2nsporting more
, Sediment capacity 10% increase s P1 than 50% of z—
{(POWERSED) above reference | % CF annual foad
@ (6) (8
Degree of channel 1.00 - 1.10 1.11-1.30 7.31 - 1.50 > 1.50
3 incision (BHR) é
(Workshet B-10)  [p--e=ssneeneenee 2 DY A — @l T
'Does"ot FBHR > 1.1
Stream succession T and stream type | (B—G), {C—G).
4 states (Worksheets | o gogragati g TS V;fd less - (E=G), (D-G) A
B-19andB-10) | '\ " o N :
(2) (6) (8)
Confinement (MWR
0.80-1.00 0.10 - 0.29 .10
5 TMWR,) ) 1 L
(Worksheet B-13)  [---evemeneooeees Wl ol T @l T W .
Total points

S% emca! stabllity catégory point range for channel incision/

degradation

Vertical stability for

- o iy : Moderately
channel incision/ Notincised | Stiahtiy incised ciced .
degradation (use total LS et igntly incise ncise Degradation
points and check 9j11 11-’_-18 19-21_ >g1
stability rating} L L |
B&6 Copyright © 2007 Wildland Hydrology



UT Little Bennett Creek Team 2 9/21/2007

River Assessment and Monitoring: Impaired Reach 2™ Field Day

‘Worksheet B-23. Channel enlargement prediction summary.

Sweam: [/ T o fataszi—Cry, Stream Type: C.Y-
Location: a0/ Tia.. £05 vails 7l e 1272, Valiey Type: B
|Observers: 77 EA-nn 2 Date: §)=) 107
‘Channelenlargement '’ ' Channel enlargement prediction categories Selocted. |
\prediction criteria J A : points
;1 “(choose one stability £ i b .| Moderate Pk e
; { ncreass. ) f oach
category foreach | Noincrease || Slightincrease e Extensive ior:t)n i
criterion’ 1-4) v N 138 )| Bthcmd s
Stream type at
: potential, (CE), | (E=D), (B~G),
Suf:cesslonal stage | (r,—B), (G—=B), (E=C) (G=F), (FD) | (D—=G), (C—G),
1 shift (Worksheet B- | (), (Fu), CswiogC) (E—G), (C—F) +
19) (D—C) ; oy
SR @[ TN @
Moderat e y ,
-, ‘Lateral stability Stable unst:bﬁaty @n\sz_a_p!"e_, ' Highly unstable
| © (WorksheetB-20) [ . | e I R e 5
(2) @ (6) (8
Vertical stability e e
5 @xcess deposition/ No deposition m‘:i::fn Excess dmm Aggradation 2
gagpeasvens oyl 8 iille ol i =
{(Worksheet _B -27) RS TS (é} i (0 |V AT ié)' ................ &i
Vertical stability 1
i incision/ Not incised S{ghﬂy incisJ Moderately incised|  Degradation 4
N degradation AN }
W (Worksheet B-22) 2) (4) (6} "-(8;
Total POimsh 52
Category point range
| Channel enlargement Moderate
., | prediction (use total No increase | Slight increase increase Extensive
1 points and check 8-10 11-16 17 -24 >24
| stability rating) = - l’/
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UT Little Bennett Creek Team 2 9/21/2007
River Assessment and Monitoring: Impaired Reach 2" Field Day
3. Channel Change
Worksheet B 28 Summary of annual data compansons
R /'Data Comparison Formi: v = !
Stream: ,/7:/8 Lennet! — 7eaha A Reach: W—Z‘
Observers: gz avm Date- Year 1:  g/)p /07 Date - Year 2. g J2t/ 9%
Riffle XS: Pool XS: Glide XS:
Year 1 Year 2 Year 1 Year 2 Year 1 Year 2
e |Widthek 253! 26,8 22,1 zL04 Z26:3 $4.76
o2 )
£ § [Mean depthy /48 b2 T 199 h? 287
@ ) p
g g Width/depth ratio ZhYs a2 9,44 //:/ {51y 75,3€
' g _.g Cross-sectional Areag 29.5% zZ.1 Uy, 38 43,85 V3,4 93,3
| &)
Max depthyy 2,73 2.4 s l-/% 2.y 7 2,54 213
o= Dgs (mm) 17.4% /05 a.35 2,
g § Dso (mim) 1949 Pray 60 /473
a Dg4 (mm} Iy 7.5 | 3o.0 vo, FF
.E. BEHI rating Extetme {Very iak Extrerms MM’,M o] RNiah
m l w v 7 v
uE.r NBS rating Ni'sl. Ni'gh oo Nyle | Extreme | augdd Extrewe
¢ |Predicted erosion (fyr) A3y 1 01978 | gore 102
'5 'Measured erosion (ft/yr) — A ‘7 i o 4 _;
Year 1 Year 2 Year 1 Year 2
Revised Plankuch Channel ' D
|stability Rating 79 | o smm | §,93 ¢ 492
: - - .
Bank-Height Ratio Sart G hE E Dotmm) | 15,59 | 1,8/
Paint Bar slope 0,20 0.69 g Dag4 (mm) 5—3,52 soLy/
Riffle Length/Riffle Width /09 0% @ Do (mm) | 25 | g0
Pool Length/Riffle Width {,39 n2Y
g §- SalS Yyl 7.6 g .8 dr/ s Z.36 : 4
g m"i SnnfS 0.%$7€ 14,43 5 S el Qs 2.5 P z.28
‘@ E 0 ;
58 o 00f | 0,03 | §E | W |43 s
87 sy 0303 o] B2 | | 239 | 24v

B68
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UT Little Bennett Creek
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RIVERMORPH BANK PROFILE REPORT

River Name: Little Bennett
Reach Name: Reach 1 _
Bank Name : Riffle Profile

Toe Pin Setup Data: ) )
Station: 40 Elevation: 101.26 Northing: 0 Easting: 0

Benchmark setup Data:
Elevation: 0 Backsight: 0

Bankfull Elevation Override:

Linked Cross Section: --none--

vertical Bank Profile Data:

Horizontal Vertical Note

0 -1.26 assumed bed elevation
0.65 -0.84 toe
0.75 -0.36
0.79 -0.2
0.82 0 BPIN1
1.01 0.22
1.72 0.38
1.82 0.9
2.03 1.42
1.96 1.7 BPINZ
1.85 2.28
1.76 2.82 BPIN3
1.77 3.07
1.82 3.29 TOB
3.15 3.52
3.69 3.63
4_58 3.83

Bank Pin Information:

Name Horiz Vvert Length Note

BPINL 0.82 0 4

BPINZ 1.96 1.7 4

BPIN3 1.76 2.82 4

sSummary:

Toe Pin Area: 8.35 square feet (used for erosion monitoring)
Bank Height: 3.83 feet

Avg. Bank Angle: 50.34 degrees



UT Little Bennett Creek Team 2 9/21/2007

BEHI Pool XS
RIVERMORPH BANK EROSION HARZARD INDEX (BEHI)

River Name: 2007-09 Little Bennett
Reach Name: Reach 1

BEHI Name: Pools=XS Bank Pin
Survey Date: 09/22/2007

Bankfull Height: 3.35 ft
Bank Height: 5 ft

Root Repth: 1.7 ft

Root Density: 10 %

Bank Angle: 105 Degrees

surface Protection: 3 %

Bank Material Adjustment: Gravel 3
Bank Stratification Adjustment: yves 2

Erosion Loss Curve: Yellowstone

NBS Method #5: Ratio of Near-Bank Maximum Bankfull Depth to
Mean Bankfull Depth

NB Max Depth: 3.5 ft Mean Depth: 1.7 ft
Ratio: 2.06

BEHI Numerical Rating: 44.8

BEHI Adjective Rating: Very High

NBS Numerical Rating: 2.06

NBS Adjective Rating: High

Total Bank Length: 1 ft

Estimated Sediment Loss: 0.19 Cu vds per Year
Estimated Sediment Loss: 0.25 Tons per Year

Page 1
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RIVERMORPH BANK PROFILE REPORT

River Name: Little Bennett
Reach Name: Reach 1
Bank Name : Pool Profile

Toe Pin Setup Data:

Station: 42.2 Elevation: 101.04 Northing: 0 Easting:

Benchmark setup Data:
Elevation: 0 Backsight: 0

Bankfull Elevation Override:

Linked Cross section: --none--

vertical Bank Profile Data:

Horizontal Vertical Note

0

0 -1.35
1.86 -1.34
1.78 -1.2
1.85 -1.12
1.98 -0.9
2.4 -0.58 toe
2.58 -0.14
2.6 0 TTPIN
2.65 0.07 BPIN1
2.66 0.07 Bank at pin
2.76 0.32
2.86 0.56
3.02 0.87
3.09 1.08
3.05 1.22 BPINZ
3.17 1.22 bank at pin
3.03 1.62
3.02 1.81
2.99 2.08
2.83 2.54 BPIN3
2.39 2.54 bank at pin
2.93 2.91
2.99 3.14
2.73 3.46
2.73 3.56 Right top of bank
3.16 3.8

Bank Pin Information:

Name Horiz wvert Length Note
BPIN1 2.65 0.07 4
BPIN2 3.05 1.22 4

BPIN3 2.83 2.54 4

9/21/2007
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summary:

Toe Pin Area: 14.03 square feet (used for erosion monitoring)

Bank Height: 3.80 feet
Avg. Bank Angle: 48.44 degrees



UT Little Bennett Creek

Team 2

Bar Sample Pebble

RIVERMORPH PARTICLE SUMMARY

9/21/2007

River Name: 2007-09 Little Bennett
Reach Name: Reach 1
Sample Name: = - Bar_Sample
survey Date: 09/22/2007
SIEVE (mm) NET WT
31.5 5.1
16 6.8

8 6.1

4 4.6

2 5.1
PAN 8.9
D16 (mm) 0

D35 (mm) 4,82
D50 (mm) 11.61
084 (mm) 50.41
D95 (mm) 70.75
o100 (mm) 80
silt/Clay (%) 0
sand (%) 20.84
Gravel (%) 72.88
Cobble (%) 6.28
Boulder (%) 0
Bedrock (%) 0

Total weight = 42.7000.

Largest Surface Particles:

Size(mm) weight
Particle 1: 80 3.1
Particle 2: 75 3

Page 1
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BEHI Riffle XS
RIVERMORPH BANK EROSION HARZARD INDEX (BEHI)

River Name: 2007-09 Little Bennett
Reach Name: Reach 1

BEHI Name: Riffle X5 Bank Pin
survey Date: 09/22/2007

Bankfull Height: 2.7 ft
Bank Height: 4,6 ft
Root Depth: 0.6 ft

Root Density: 4 %

Bank Angle: 100 Degrees
surface Protection: 3 %

Bank Material Adjustment: 0
Bank stratification Adjustment: None 0O

Erosion Loss Ccurve: Yellowstone

NBS Method #5: Ratio of Near-Bank Maximum Bankfull Depth to
Mean Bankfull Depth

NB Max Depth: 2.6 ft Mean Depth: 1.2 ft
Ratio: 2.17

BEMI Numerical Rating: 42.9

BEHI Adjective Rating: very High

NBS Numerical Rating: 2.17

NBS Adjective Rating: High

Total Bank Length: 1 ft

Estimated Sediment Loss: 0.17 Cu Yds per Year
Estimated Sediment Loss: 0.22 Tons per Year

Page 1
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BEHI STA 0-7 LB
RIVERMORPH BANK EROSION HARZARD INDEX (BEHI)

River Name: 2007-09 Little Bennett
Reach Name: Reach 1

BEHI Name: S$7A @-7 LB . = -
survey bDate: (09/21/2007

Bankfull]l Height: 2.6 ft
Bank Height: 3.4 ft

Root Depth: 0.25 ft

Root Density: 5 %

Bank Angie: 54 Degrees
surface Protection: 25 %

Bank Material Adjustment: 0
Bank stratification Adjustment: None 0

Erosion Loss Curve: Yellowstone

NBS Method #1: Channel Pattern and/or Depositional Features for
) ) Adjustments in Near-Bank Stress
Rating: High

BEHI Numerical Rating: 33.6

BEHI Adjective Rating: High

NBS Numerical Rating:

NBS Adjective Rating: High

Total Bank Length: 7 ft

Estimated Sediment Loss: 0.88 Cu yvds per Year
Estimated Sediment Loss: 1.14 Tons per Year

Page 1
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BEHI STA 8-20 RB
RIVERMORPH BANK EROSION HARZARD INDEX (BEHI)

River Name: 2007-02 Little Bennett
Reach Name: Reach 1

BEHI Name: STA 8-20 RB.

survey Date: 09/21/2007

Bankfull Height:; 2.45 ft
Bank Height: 4.4 ft

Root Depth: 0.3 ft

RoOt Density: 5 %

Bank angle: 120 Degrees
surface Protection: 10 %

Bank Material adjustment: Gravel 5
Bank Stratification Adjustment: None 0

Erosion Loss Curve: Yellowstone

NBS Method #5: Ratio of Near-Bank Maximum Bankfull Depth to
Mean Bankfull Depth

NB Max Depth: 2.65 ft Mean Depth: 1.2 ft
Ratio: 2.21

BEHI Numerical Rating: 49.7

BEHI Adjective Rating; Extreme

NBS Numerical Rating: 2.21

NBS Adjective Rating: High

Total Bank Length: 12 ft

Estimated Sediment Loss: 4.4 Ccu yds per year
Estimated Sediment Loss: 5.72 Tons per Year

Page 1



UT Little Bennett Creek Team 2 9/21/2007

BEHI STA 20-62 RB
RIVERMORPH BANK EROSION HARZARD INDEX (BEHI)

River Name: 2007-09 Little Bennett
Reach Name: Reach 1

BEHI Name: STA 20-62 RB

Survey Date: 09/21/2007

Bankfull Height: 4.6 ft
Bank Height: 2.5 ft
Root Depth: 0.5 ft

ROOT Density: 6 %

Bank Angle: 90 Degrees
surface Protection: 5 %

Bank Material Adjustment: O
Bank Sstratification Adjustment: None O

Erosion Loss Curve: Yellowstone

NBS Method #5: Ratio of Near-Bank Maximum Bankfull Depth to
Mean Bankfull Depth

NB Max Depth: 2.6 ft Mean Depth: 1.2 ft
Ratio: 2.17

BEHI Numerical Rating: 38.3

BEHI Adjective Rating: High

NBS Numerical Rating: 2.17

NBS Adjective Rating: High

Total Bank Length: 41 ft

Estimated Sediment Loss: 3.8 Cu Yds per Year
Estimated Sediment Loss: 4.94 Tons per Year

Page 1
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BEHI STA 62-81 RRB
RIVERMORPH BANK EROSION HARZARD INDEX (BEHI)

River Name: 2007-09 Little Bennett
Reach Name: Reach 1

BEHI Name: STA &2-81 RB

Survey Date: 09/21/2007

Bankfull Height: 4.8 ft
Bank Height: 3.1 ft
Root Depth: 1.6 ft

Root Density: 10 %

Bank Aangle: 110 Degrees
surface Protection: 5 %

Bank Material Adjustment: Gravel 5
Bank Stratification Adjustment: None 0

Erosion Loss Curve: Yellowstone

NBS Method #2: Ratio of Radius of Curvature to Bankfull width

Radius of Curvature: 23 ft Bankfull width: 35 ft
Ratio: 0.66 psf

BEHI Numerical Rating: 38.6

BEHI Adjective Rating: High

NBS Numerical Rating: 0.66

NBS Adjective Rating: Extreme

Total Bank Length: 18 ft

Estimated Sediment Loss: 4.65 Cu Yds per Year
Estimated Sediment Loss: 6.05 Tons per Year

Page 1
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BEHI STA 87-103 LB
RIVERMORPH BANK EROSION HARZARD INDEX (BEHI)

River Name: 2007-09 Little Bennett
Reach Name: Reach 1

BEHI Name: STA £7-103 LB

survey Date: 09/21/2007

Bankfull Height: 2.4 ft
Bank Height: 2.7 ft

Root Depth: 0.25 ft

Root Density: 5 %

Bank Angle: 20 Degrees
surface Protection: 80 %

Bank Material Adjustment: 0O
Bank stratification Adjustment: None (

Erosion Loss Curve: Yellowstone

NBS Method #5: Ratio of Near-Bank Maximum Bankfull Depth to
Mean Bankfull Depth

NB Max Depth: 0.9 ft Mean Depth: 2 ft
Ratio: 0.45

BEHI Numerical Rating: 24.8

BEHI Adjective Rating: Moderate

NBS Numerical Rating: 0.45

NBS Adjective Rating: Very Low

Total Bank Length: 16 ft

Estimated Sediment Loss: 0.48 Cu vds per Year
Estimated Sediment Loss: 0.62 Tons per Year

Page 1
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BEHI STA 105-119 LB
RIVERMORPH BANK EROSION HARZARD INDEX (BEHI)

River Name: 2007-09 Little Bennett
Reach Name: Reach 1

BEHI Name: STA 105-119. LB -
survey Date: 09/21/2007

Bankfull Height: 2.5 ft
Bank Height: 4.1 ft

Root Depth: 2 ft

Root Density: 12 %

Bank Angle: 115 Degrees
surface Protection: 10 %

Bank Material Adjustment: O
Bank Stratification Adjustment: None 0

Erosion Loss Curve: Yellowstone

NBS Method #1: Channel Pattern and/or Depositional Features for
) ) Adjustments in Near-Bank Stress
Rating: High

BEHI Numerical Rating: 37.0

BEHI Adjective Rating: High

NBS Numerical Rating:

NBS Adjective Rating: High

Total Bank Length: 14 ft

Estimated Sediment Loss: 2.13 Cu Yds per year
Estimated Sediment Loss: 2.77 Tons per Year

Page 1
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BEHI STA 119-147 LB
RIVERMORPH BANK EROSION HARZARD INDEX (BEHI)

9/21/2007

River Name: 2007-09 Little Bennett

Reach Name: Reach 1

BEHI Name: STA #19-147-L8 -

Survey Date: 09/21/2007

Bankfull Height: 2.6 ft
Bank Height: 3.6 ft
Root Depth: 0.3 ft

Root Density: 5 %

Bank Angle: 60 Degrees
surface Protection: 7 %

Bank Material Adjustment:

Bank Stratification Adjustment: None 0

Erosion Loss Curve: Yellowstone

NBS Method #5: Ratio of Near-eank maximum Bankfull Depth to
Mean Bankfull Depth

NB Max Depth: 2.8 ft
Ratio: 2.00

Mean Depth: 1.4 ft

BEHI Numerical Rating: 37.7
BEHI Adjective Rating: High
NBS Numerical Rating: 2.00

NBS Adjective Rating: High

Total Bank Length: 28 ft

Estimated Sediment Loss: 4.85 Cu Yds per Year
Estimated Sediment Loss: 6.31 Tons per Year

Page 1
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BEHI STA 147-179 LB
RIVERMORPH BANK EROSION HARZARD INDEX (BEHI)

River Name: 2007-09 Little Bennett
Reach Name: Reach 1

BEHI Name: STA %47-179-LB -
survey Date: 09/21/2007

Bankfull Height: 3.3 ft
Bank Height: 5 ft

Root Depth: 2 ft

Root Density: 3 %

Bank Angle: 105 Degrees
surface Protection: 2 %

Bank Material Adjustment: Gravel 5
Bank stratification Adjustment: None 0

Erosion Loss Curve: yYellowstone

NBS Method #5: Ratio of Near-Bank Maximum Bankfull Depth to
Mean Bankfull Depth

NB Max Depth: 3.7 ft Mean Depth: 1.4 ft
Ratio: 2.64

REHI Numerical Rating: 44.0

BEHI Adjective Rating: Vvery High

NBS Numerical Rating: 2.64

NBS Adjective Rating: very High

Total Bank Length: 32 ft

Estimated Sediment Loss: 7.7 Cu Yds per Year
Estimated Sediment Loss: 10.01 Tons per Year

Page 1



UT Little Bennett Creek Team 2 9/21/2007

BEHI STA 195-211 RB
RIVERMORPH BANK EROSION HARZARD INDEX {BEHI)

River Name: 2007-09 LittTle Bennett
Reach Name: Reach 1

BEHI Name: STA #95-211-RB -
survey Date: 09/21/2007

Bankfull Height: 2.8 ft
Bank Height: 4.7 ft

Root Depth: 0.5 ft

Root Density: 6 %

Bank Angle: 110 Degrees
surface Protection: 70 %

Bank Material Adjustment: 0
Bank Stratification Adjustment: ves 5

Erosion Loss Curve: Yellowstone

NBS Method #5: Ratio of Near-Bank Maximum Bankfull Depth to
Mean Bankfull Depth

NB Max Depth: 3 ft Mean Depth: 1.7 ft
Ratio: 1.76

BEHI Numerical Rating: 41.1

BEHI Adjective Rating: Very High

NBS Numerical Rating: 1.76

NBS Adjective Rating: Moderate

Total Bank Length: 16 ft

Estimated Sediment Loss: 1.67 Cu Yds per Year
Estimated Sediment Loss: 2.17 Tons per Year

Page 1
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BEHI STA 211-223 RB
RIVERMORPH BANK EROSION HARZARD INDEX {BEHI)

River Name: 2007-09 Little Bennett
Reach Name: Reach 1

BEHI Name: STA #11-223-RB -
Survey Date: 09/21/2007

Bankfull Height: 2.3 ft
Bank Height: 4 ft

Root Depth: 0.5 ft

Root Density: 10 %

Bank Angle: 95 Degrees
surface Protection: 30 %

Bank Material Adjustment: O
Bank stratification adjustment: None 0

Erosion Loss Curve: Yellowstone

NBS Method #2: Ratio of Radius of cCurvature to Bankfull width

Radius of Curvature: 26 ft Bankfull width: 35 ft
Ratio: 0.74 psf

BEHI Numerical Rating: 38.8

BEHI Adjective Rating: High

NBS Numerical Rating: 0.74

NBS Adjective Rating: Extreme

Total Bank Length: 22 ft

Estimated Sediment Loss: 7.33 Cu Yds per Year
Estimated Sediment Loss: 9.5%3 Tons per Year

Page 1
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Team 2

Classification

RIVERMORPH STREAM CHANNEL CLASSIFICATION

9/21/2007

River Name:
Reach Name:
Drainage Area: 17 sqg-mi
State:

County:

Latitude: 0

Longitude: 0
survey Date: 09/22/2007

2007-09 Little Bennett
Reach 1 <-- This is not a Reference Reach

Classification Data

valley Type:

valley Slope:

Number of cChannels:
width:

Mean Depth:
Flood-Prone width:
Channel Materials D50:
water Surface Slope:
Sinuosity:

Discharge:

velocity:

Cross Sectional Area:
Entrenchment Ratio:
width to Depth Ratio:

Rosgen Stream Classification:

Type VIIT
0.0079
Single

26.59
1.22
190

fr/ft
ft
ft

14.82 mm

0.0056
1.41
122.5
3.76
32.57
7.15
21.8

C 4

Page 1
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Glide
RIVERMORPH CROSS SECTION SUMMARY

River Name: 2007-09 Little Bennett
Reach Name: Reach 1

CTross Section Name: Glide

Survey Date: 09/21/2007

Cross Section Data Entry

BM Elevation: 45 ft

Backsight Rod Reading: 4.33 ft

TAPE FS ELEY NOTE
10 4.33 45

12.5 3.42 45.91

15.5 3.32 46.01

16.5 3.36 45.97

18.2 3.86 45.47

19 4.83 44.5

20.2 5.02 44 .31

21.3 4.8 44,53

23 4.15 45.18

23.5 4.88 44 .45

26.1 3.8 45.53

29.8 3.92 45.41

32.3 4 .37 44.96 BKF
35.2 4,77 44.56

36.9 4.98 44,35

39.6 5.57 43.76

40.8 5.54 43.79

42.3 5.83 43.5

42.7 6.25 43.08

43.1 6.43 42.9 LEW
45.2 6.82 472.51

47.3 7.02 42.31

48 7.22 42.11

50.1 7.26 42 .07 W
51 7.17 42.16

53 6.82 42.51

54.6 6.64 42.69

55.5 6.41 42.92 REW
55.9 5.96 43.37

57.2 5.46 43.87

58.1 4.45 44 .88

59.2 3.67 45.66

60.2 3.37 45.96

62.4 3.22 46.11

63 3.15 46,18

Channel Left Right
Floodprone Elevation (ft) 47.85 47 .85 47 .85
Bankfull Elevation (fir) 44,56 44.96 44 .36
Floodprone width (ft) 0 000 ----- e
Bankfull width (ft) 25.8 1.97 23.83



UT Little Bennett Creek Team 2 9/21/2007

Glide
Entrenchment Ratio 7.36 ---—= e
Mean Depth (ft) 1.68 0.14 1.81
Maximum Depth (ft) 2.89 0.27 2.89
width/Depth Ratio 15.36 14.07 13.17
Bankfull Area (sq ft) 43.3 0.27 43.03
wetted Perimeter (ft) 27.13 2.26 25.41
Hydraulic Radius=(ft) - 1.6 0.12 1.69
Begin BKF Station 32.3 32.3 34.27
End BKF Station 58.1 34.27 58.1

Entrainment Formula: Rosgen Modified shields Curve

Channel Left Side Right side
Slope 0] 0 0

Shear Stress (1b/sg ft)

Movable Particle (mm)

Page 2
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Long Pro
RIVERMORPH PROFILE SUMMARY

River Name:
Reach Name:
Profile Name:
Survey Date:

2007-09 Little Bennett
Reach 1

Team 2 tong Pro
07/21/2007

212.
217
222
227

. . "
LA wn

won

.34 4.96 3.76 2.28 2.58

.35 5.03 4.15

-4 5.35 3.32 3.82

71 5.71 4.41
21 6.08 4.96

COCO QAC0 CRO0OOCeCA~I~I™~I~~I~~~d B e Bt e B e B e B B e e B Bt B BN F e N o)
W
o

.73
.72
.71 6.48 5.95

Co 0000

Page 1



UT Little Bennett Creek Team 2 9/21/2007
tong Pro
234 9.45 8.6 6.8
238.5 9.24 8.65
243 9.07 8.67
247 8.88 8.66 6.5 8.66

Cross Section / Bank Profile Locations

Name Type Profile Station
Pool Pool XS 69
Riffle Riffle X5 35
Glide Glide XS 234
RUN Run XS 132
Measurements from Graph

Bankfull sSTope: 0.0056

variable Min Avg Max

5 riffle 0.01197 0.01656 0.02341

s pool 0 0.00039 0.00061

S run .03619 0.06365 0.09111

S glide 0.00082 0.00449 0.0089

P-P 58.91 69.53 80.15

Pool Tength 29.99 33.02 36.77

Riffle length §.24 12.25 14.99

Dmax riffle 2.24 2.31 2.38

Dmax pool 3.52 3.71 3.87

Dmax run 2.64 2.78 2.95

Dmax glide 2.88 2.98 3.13

Low bank ht 2.7 3.25 4.07

Length and depth measurements in feet, slopes in ft/ft.

RIVERMORPH PROFILE SUMMARY

Notes

River Name:
Reacb Name:
Profile Name:

2007-09 Little Bennett
Reach 1.
Team 2 Long Pro

Survey Date: 07/21/2007
DIST Note

0 Riffle

35 riffie cross section
57 glide

€3 begin pcol

69 poc1 cross section
88 end pool

98 glide

107 riffle

127 end riffile

132 run cross section
141.5 pool

163 end pool

171.5 glide

177.5 riffle

191 run

Page 2



UT Little Bennett Creek Team 2 9/21/2007

Long Pro
197 pool
234 glide cross section
247 begin riffle

Page 3



UT Little Bennett Creek Team 2

Pfankuch
RIVERMORPH PFANKUCH SUMMARY

9/21/2007

River Name: 2007-09 Little Bennett
Reach Name: Reach 1
Survey Date: 09/22/2007-

Upper Bank

Landform Slope: 8
Mass wasting: 9
Debris Jam Potential: 5
vegetative Protection: i

Lower Bank

Channel Capacity:
Bank Rock Content:
Obstructions to Flow:
cutting:

Deposition:

b b O
OO

Channel Bottom

Rock Angularity:
Brightness:

cansolidation of Particles:
Bottom Size Distribution:
Scouring and Deposition:
Agquatic vegetation:

PRI

Channel Stability Evaluation

sediment Supp1g: High
Stream Bed StabiTity: Aggradinﬁ
W/D Condition: very Hig
Stream Type: c4

Rating - 103

Condition - Fair

Page 1



UT Little Bennett Creek Team 2 9/21/2007

Pool
RIVERMORPH CROSS SECTION SUMMARY

River Name: 2007-09 Little Bennett
Reach Name: Reach 1

Cross Section Nafie: Pool -

survey Date: 09/21/2007

Cross Section Data Entry

BM Elevation: 105.7 ft

Backsight Rod Reading: 1.18 ft

TAPE FS ELEV NOTE
0 1.18 105.7 TLMON
0 1.88 105 GLMON
1 1.98 104.9

2 2.09 104.79

3.1 2.26 104,62

3.7 2.36 104.52

4.3 2.62 104.26

5 2.87 104.01

6.4 3.13 103.75

10 3.26 103.62

13.8 3.57 103.31

15.9 3.64 103.24

20 3.89 102.99

21.3 3.89 102.99

22.5 4.14 102.74 BKF
23.7 4,29 102.59

24.8 4.69 102.19

26.7 5.16 101.72

26.9 5.37 101.51

28.9 6.07 100.81

30.8 6.12 100.76

32.6 5.92 100.96

34.9 6.21 100.67 LEW
37.3 6.79 100.09

38.4 7.14 99.74

40.2 7.33 99.55

41.3 7.35 99.53

42.2 7.34 99.54 GTPIN
42.2 5.84 101.04 TTPIN
42.7 7.5 99.38

43.8 7.25 99,63

44 .2 6.2 100.68 REW
44 .9 2.14 104.74

45.8 1.95 104.93

48.9 2.04 104.84

53.4 2.2 104.68

58.5 2,26 104.62

61.9 1.85 105.03 TRMON
61.9 2.29 104.59

Channel Left Right
Page 1



UT Little Bennett Creek

Floodprone Elevation (ft)
Bankfull Elevation (ft)
Floodprone width (ft)
Bankfull width (ft)
Entrenchment Ratio
Mean Depth (ft)
Maximum Depth (%)
width/Depth Ratio
Bankfull Area (sqgq ft)
wetted Perimeter (ft)
Hydraulic Radius (ft)
Begin BKF Station

End BKF Station

Team 2

9/21/2007

Entrainment Fermula: Rosgen Modified Shields Curve

Slope
Shear Stress (1b/sg ft)
Movable Particle (mm)

Channel

0

Left side

0

Page 2

Right Side
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UT Little Bennett Creek

Pool Perm X-Sec Pebble

Team 2

RIVERMORPH PARTICLE SUMMARY

9/21/2007

River Name:
Reach Name:
Sample Name:
Survey Date:

2007-09 Little Bennett

Reach 1

Pgol Permanent cross section

09/22/2007

512 - 1024
1024 - 2048
Bedrock

D1& (mm)
D35 (mm)
D50 (mm)
D84 (mm)
D95 (mm)
D100 (mm)
silt/Clay (%)
sand (%)
Gravel (%)
Cobble (%)
Boulder (%)
Bedrock (%)

=
o0

OO OCOQOOOONOINERREW
. NN
it

I_l
H-
+ o
'_I
()

40.97

b=t ~J
N L2
[e XY
W
[58)

14.53
22.22
56.41
6.84

Total Particles = 117.

14.53 14
0.85 15
8.55 23
8.55 32,
4,27 36
0.00 36.
3.42 40
0.85 41
0.85 41
8.55 50.
8.55 58.
7.69 66
10.26 76
10.26 87
5.98 93.
5.13 98.
1.71 100
0.00 100
0.00 100
0.00 100
0.00 100
0.00 100
0.00 100
0.00 100

Page 1



UT Little Bennett Creek

Reach - Pool Pebble

Team 2

RIVERMORPH PARTICLE SUMMARY

9/21/2007

River Name:
Reach Name:
Sample Name:
Survey Date:

2007-09 Little Bennett

Reach 1
Pool reach
09/22/2007

128 - 180
180 - 256
256 - 362
362 - 512
512 - 1024
1024 - 2048
Bedrock

D16 (mm)
D35 (mm)

D95 (mm)

2100 (mm)
silt/clay (%)
sand (%)
Gravel (%)
Cobble (%
Boulder (%)
Bedrock (%)

OSSO OOONW

Total Particles = 40 (need at least 80).

Page 1



UT Little Bennett Creek

Reach - Riffle pehble

Team 2

RIVERMORPH PARTICLE SUMMARY

9/21/2007

River Name:
Reach Name:
Sample Name:
Survey Date:

2007-09 Little Bennett

Reach 1
Riffle -~ reach
09/22/2007

64 - 90

90 - 128
128 - 180
180 - 256
256 - 362
362 - 512
512 - 1024
1024 - 2048
Bedrock

D16 (mm)
D35 (mm)

D95 (mm)

D100 (mm)
silt/Clay (%)
sand (%)
Gravel (%)
Cobble (%)
Boulder (%)
Bedrock (%)

Total Particles

COOQOORAENOUIOAUNRHROOOOOOR

ey
oo
B

[ve]

33.45
78.04
109
180
6.67

68.33
25

60.

6.67 6.6
0.00 6.6
0.00 6.6
0.00 6.6
0.00 6.6
0.00 6.6
0.00 6.6
1.67 8.3
1.67 10.
8.33 18

6.67 25

15.00 40

8.33 48

15.00 63

11.67 75

16.67 al

6.67 98.
1.67 100
0.00 100
0.00 100
0.00 100
0.00 100
0.00 100
0.00 100

Page 1



UT Little Bennett Creek

Reach Average Pebble

Team 2

RIVERMORPH PARTICLE SUMMARY

9/21/2007

River Name:
Reach Name:
Sample Name:
Survey Date:

2007-09 LittTe Bennett

Reach 1
Reach Average
09/22/2007

- 0.062

128 - 180
180 - 256
256 - 362
362 - 512
512 - 1024
1024 - 2048
Bedrock

D16 (rm)
D35 Emm)
D50 (mm)

D&4 (mm)

D395 (mm)

D100 (mm)
silt/Clay (%)
sand (%)
Gravel (%)
Cobble (%)
Boulder (%)
Bedrock (%)

CoOoOOOoO W

[ ]
(=2}

16.55
26.36
70
97.6
179.99

70
19

Total Particles = 100.

ITEM % CUM
6.00 6.0
0.00 6.0
0.00 6.0
5.00 11

0.00 11

0.00 11

0.00 11

2.00 13

1.00 14.
11.00 25.
9.00 34.
12.00 46.
10.00 56

16.00 72.
9.00 81.
13.00 94,
5.00 99.
1.00 100
0.00 100
0.00 100
0.00 100
0.00 100
0.00 100
0.00 100

Page 1



UT Little Bennett Creek

Team 2

Reach BEHI Summary

RIVERMORPH BEHI SUMMARY REPORT

9/21/2007

River Name:

Reach Name: Reach 1

=

2007-09 Little Bennett

Bank Identification Summary

0-7 LB
8§-20 RB
20-62 RB
62-81 RB
87-103 LB
105-119 LB
119-147 LB
147-179 LB
195-211 RB
211-223 RB

Riffle XS Bank Pin
Pool XS Bank Pin

Predicted Aannual Bank Erosion Rates

Table 1

Bank Name
1 STA
2 STA
3 STA
4 STA
5 STA
6 STA
7 STA
8 STA
9 STA
10 STA
11
12

Table 2.

BEHI
Numeric

Bank Rating

1 33.6

2 49,7

3 38.3

4 38.6

5 24.8

6 37

7 37.7

8 44

9 41.1

10 38.8

11 42.9

12 14.8

Totals

Total Reach Ln:

BEHI
Adjective
Rating

High
Extreme
High

High
Moderate
High

High
very High
Very High
High
very
very

High
High

243

NBS
Adjective
Rating

High
High
High
Extreme
Vgrﬁ Low
Hig

High
very High
Moderate
Extreme
High
High

Total Loss (tons/yr) per ft of rReach: 0.2047

Length
ft

7
12
41
18
16
14
28
32
16
22

1

1

208

Loss
cu yds/yr

0.88
4.4
3.8

4.65

.48

2.13

4.85
7.7

1.67

7.33

0.17

0.19

38.25

Page 1

Loss
tons/yr

=
COoOWUNOONOO B LI

49,

14
.72
.94
.05
.62
.77
.31
.01
.17
.53
.22
.25

73



UT Little Bennett Creek Team

Reach Dimensions Summary

2

RIVERMORPH REACH SUMMARY

9/21/2007

River Name: 2007-09 Little Bennett
Reach Name: Reach

Stream Type valley Type D50(mm) val slope
C VIIT 14.82 0.0079

Dimension Summary

12

51

BKF Q(cfs) DA(sq mi)
2.5 1.7

Database based on the following Cross Section
variable Min
Floodprone width (ft) 190
Riffle Area (Sq ft) 32.57
Max Riffle Depth (ft) 2.24
Mean Riffle Depth (ft) 1.22
Riffle width (ft) 26.59
Pool Area (Sq ft) 43 .85
Max Pool Depth (ft) 3.52
Mean Pool Depth (ft) 1.99
Pool width (ft) 22.06
Run Area (Sq ft) 37.06
Max Run Pepth (ft) 2.64
Mean Run Depth (ft) 1.64
Run width (ft) 22.67
Glide Area (sq ft) 43.3
Max Glide Depth (ft) 2.88
Mean Glide Depth {ft) 1.68
Glide width (ft) 25.8

Pattern Summary

variable Min
Sinuosity

Meander Wavelength (ft) 103
Radius of cCurvature (ft) 26
Belt width (Fft) 218

Profile summary

Data Based on the following:

0.01656
0.00039
0.06365
0.00449
69.53
33.02
12.25
.96
.71
.78
.98

0.062341
0.00061
0.09111
0.00895
80.15
36.77
14.99
2.38
3.87
2.95
3.13

variable Min

S riffle (fr/ftd 0.01197
S pool (ft/ft) 0

S run (ft/ft) 0.03619
s glide (ft/TT) 0.00082
P - P (ft) 58.91
Pool length (ft) 22.99
Riffle length {(ft) 8.24
Dmax riffle (ft) 2.24
Dmax pool (ft) 3.52
Dmax run {(ft) 2.64
Dmax glide {ft) 2.88
Low bank ht (ft) 2.7

Page 1
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UT Little Bennett Creek Team 2 9/21/2007

Reach Dimensions Summary

Bankfull slope (ft/ft) 0.0056
Hydraulic Summary

variable Min Avg Max
Discharge (cfs) = - - . 122.5

velocity {(fps) 3.76

Hyd Radius (ft) 1.03 1.03 1.03

Page 2



UT Little Bennett Creek Team 2 9/21/2007

Reach Dimensions Summary
RIVERMORPH REACH SUMMARY

River Name: 2007-09 Little Bennett
Reach Name: Reach

Stream Type valley Type D50(mm) val Slope BKF Q(cfs) Da{sq mi)
c4 VIIT 14.82 0.0079 122.5 1.7

Dimension Summary

Database based on the following Cross Sections:

variable Min Avg Max
Floodprone width (ft) 190 190 190
Riffle Area (sq ft) 32.57 32.57 32.57
Max Riffle Depth (ft) 2.24 2.31 2.38
Mean Riffle Depth (ft) 1.22 1.22 1.22
Riffle width (ft) 26.59 26.59 26.59
Pool Area (sq ft) 43.85 43,85 43.85
Max Pocl Depth (ft) 3.52 3.71 3.87
Mean Pool Depth (ft) 1.99 1.99 1.99
Pool width (ft) 22.06 22.06 22.06
Run Area (sq ft) 37.06 37.06 37.06
Max Run Depth (ft) 2.64 2.78 2.95
Mean Run Depth (ft) 1.64 1.64 1.64
Run width (ft) 22.67 22.67 22.67
Glide Area (sq ft) 43.3 43,3 43,3
Max Glide Depth (ft) 2.88 2.98 3.13
Mean Glide Depth (ft) 1.68 1.68 1.68
Glide width (ft) 25.8 25.8 25.8
Pattern Summary

variable Min Avg Max
Sinuosity 1.41

meander wavelength (ft) 103 130 156
Radius of Curvature (ft) 26 30 34
Belt width (ft) 218 218 218

Profile Summary

Data Based on the following:

variable Min Avg Max

s riffle (ft/ft) 0.01197 0.01656 0.02341
s pool (ft/ft) 0 0.00032 0.00061
S run (ft/ft) 0.03619 0.06365 0.09111
5 glide (ft/ft) 0.00082 0.0044%  0.0089
P - P (ft) 58.91 69.53 80.15
Pool length {(ft) 29.99 33.02 36.77
Riffle length (ft) 8.24 12.25 14.99
pmax riffle (ft) 2.24 2.96 2.38
Dmax pool (ft) 3.52 3.71 3.87
Dmax run (ft) 2.64 2.78 2.95
Dmax glide (ft) 2.88 2.98 3.13
Low bank ht (ft 2.7 3.25 4.07

Page 1



UT Little Bennett Creek Team 2 9/21/2007

Reach Dimensions Summary

Bankfull sTope (ft/ft) 0.0056
Hydraulic Summary

variabie Min Avg Max
Discharge (cfs) = - - 122.5
velocity (fps) 3.76

Hyd Radius (ft) 1.03 1.03 1.03

Page 2



UT Little Bennett Creek

Team 2

Reach Summary
RIVERMORPH REACH SUMMARY

9/21/2007

River Name: Macgruder
Reach Name: Final Reach

Stream Type Va1Tey Type DSO(mm)
Cc 4 VII 89

Dimension Summary

val Slope
0.0122

115

Database based on the following Cross Sections:

variable

BKF Q{cfs) DAgsq mi)
1.

Floodprone width (ft)
Riffle Area (sg ft)
Max Riffle Depth {ft)
Mean Riffle Depth (ft)
Riffle width (ft)
rpool aArea (s5q ft)

Max Pool Depth (ft)
Mean Pool Depth (ft)
pPool width (ft)

Run Area (Sq ft)

Max Run Depth (ft)
Mean Run Depth (ft)
Run width (ft)

Glide Area (sq ft)
Max Glide Depth (ft)
Mean Glide Depth (ft)
Glide width (ft)

Pattern Summary

variable

Sinuosity

Meander waveiength (ft)
Radius of Curvature (ft)
Belt width (ft)

Profile Summary

Data Based on the following:

variable

riffie (ft/ft)
pool (ftr/ft)
run (ft/ft)
g11d% (§t/ft)

Pool length {(ft)
Riffle Tength (ft)
Dmax riffle {(ft)
Dmax pool (ft)
Dmax run {ft3

Dmax glide (ft)
Low bank ht (ft)

mhinnin

0.03665
0.060038

P b et L e N
=
(o]

¢.G5142
0.00058
0.12034
0.00285
64.88
47 .84
5.81
1.78
4.02
2,28
2.26
1.46

Page 1

0.06384
0.00085
0.24659
0.0035
75.48
75.97
.68
.86
.69

.8

.91
.72
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UT Little Bennett Creek

Bankfull slope (ft/ft)
Hydraulic Summary

variable

Team 2

Reach Summary
0.00874

9/21/2007

Discharge (cfs) =
velocity (fps)
Hyd Radius (ft)

Min AVG
115
3.71

1.21 1.21

Page 2



UT Little Bennett Creek Team 2 9/21/2007

Riffle
RIVERMORPH CROSS SECTION SUMMARY

Rivar Name: 2007-09 Little Bennett
Reach Name: Reach 1

£ross Section Name: Riffle -

Survey Date: 09/21/2007

Cross Section Data Entry

BM Elevation: 105.52 ft

Backsight Rod Reading: 1.38 ft

TAPE Fs ELEV NOTE

0 1.38 105.52 TLMON

0 1.97 104.93 GMON

2 1.82 105.08 SLLP BRK
4.8 2.38 104.52 SLP BRK
7.8 2.46 104.44 SLP BRK
10.7 2.5 104.4 SLP BRK
12 2.62 104.28 SLP BRK
12.8 2.66 104.24 SLP BRK
13.1 2.85 104.05 SLP BRK
13.5 2.93 103.97 SLP BRK
14.1 3.12 103.78 SLP BRK
14.7 3.42 103.48

15.2 3.74 103.16 BKF
15.5 4.06 102 .84 BAR
15.9 4.33 102.57 BAR
16.8 4.44 102.46 BAR .
13 4.37 102.53 BAR
20.1 4,31 102.59 BAR
21.9 4.19 102.71 BAR
23.1 4.17 102.73 BAR
24.5 4,28 102.62 BAR
26.5 4.52 102.38 BAR

28 4.6 102.3 BAR/SCOUR CHAIN
30.1 4.87 102.03 BAR
32.7 4.99 101.91 BAR
33.5 5.4 101.5 BAR
34.5 5.69 101.21 BAR
35.9 5.83 1061.07 BAR
36.2 5.88 101.02 BAR
36.8 6 100.9 BAR

37 6.13 100,77 LEW
37.8 6.44 100.46 Ccs

38.5 6.5 100.4 CcS

38.9 G.68 100.22 Ccs

39.3 6.7 100.2 ™

39.9 6.61 100.29 GTPIN
40 6.53 100.37 cs

40 5.12 101.78 TTPIN
40.5 6.52 1C60.38 cs

40.8 6.16 160.74 REW

41 5.53 101.37 SLP BRK
41.7 4.89 102.01 SLP BRK
41.9 2.41 104.49 RTOB
43.1 2.12 104.78 SLP BRK
46.5 i.87 105.G3 SLP BRX
53 1.61 105.29 GS



UT Little Bennett Creek

57 1
60 1.
62.9 1
62.9 1

Team 2

9/21/2007

———————————————— P e e i — — — — —

Cross Sectional Geometry

Floodprone Elevation {(ft)
Bankfull Elevation (ft)
Flocodprone width (ft)
Bankfull width (ft)
Entrenchment Ratio

Mean Depth (ft)

Maximum Depth (ft)
width/Depth Ratio
Bankfull Area (sq ft)
wWetted Perimeter (ft)
Hydraulic Radius (ft)
Begin BKF Station

End BKF Station

GRMON

TRMON
Left Right
106.12 106.12
103.16 103.16
13.3 13.29
0.6 1.85
0.92 2.96
22.17 7.18
7.99 24.58
14.48 18.9
0.55 1.3
15.2 28.5
28.5 41.79

Entrainment Formula: Rosgen Modified Shields curve

Slope
shear Stress (1b/sq ft)
Movable Particle (mm)

Channel
0

Left Side

0

Page 2

Right Side
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UT Little Bennett Creek

Team 2

Riffle Active Bed Pebble

RIVERMORPH PARTICLE SUMMARY

9/21/2007

River Name:
Reach Name:
Sample Name:
survey Date:

2007-09 Little Bennett

128 - 180
180 - 256
256 - 362
362 - 512
512 - 1024
1024 - 2048
Bedrock

D16 (mm)
D35 (mm)
D50 (mm)
D84 (mm)
D95 (mm)
D100 (mm)
silt/Clay (%)
sand (%)
Gravel (%)
Cobble (%)
Boulder (%)
Bedrock (%)

Total Particles

Reach 1

Riffle active bed

09/22/2007
TOT # ITEM % CUM
7 5.88 5.8
0 0.00 5.8
0 0.00 5.8
0 0.00 5.8
0 0.00 5.8
1 .84 6.7
2 1.68 8.4
8 6.72 15.
7 5.88 21
18 15.13 36
11 9.24 45
16 13.45 58
8 6.72 65
12 10.08 75
14 11.76 87
7 5.88 93
6 5.04 98
P 1.68 100
0 0.00 100
0 0.00 100
0 0.00 100
0 0.00 100
0 0.00 100.
0 0.00 100.
6.04
11.05
18.27
58.52
102.97
180
5.88
0.84
80.67
12.61
0
0

119.

Page 1



UT Little Bennett Creek Team

Riffle Perm X-Sec Pebble

RIVERMORPH PARTICLE SUMM

2

ARY

9/21/2007

River Name: 2007-09 Little Bennett
Reach Name: Reach 1

Sample Name: = Riffle perm x-sec
survey Date: 09/22/2007

Size (mm) TOT # ITEM %
0 - 0.062 8 7.77
0.062 - 0.125 0 0.00
0.125 - 0.25 3 2.91
0.25 - 0.50 5 4.85
0.50 - 1.0 8] 0.00
1.0 - 2.0 0 0.00
2.0 - 4.0 1 0.97
4.0 - 5.7 3 2.91
5.7 - 8.0 7 6.80
8.0 - 11.3 17 16.50
11.3 - 16.0 10 9.71
16.0 - 22.6 6.80
22.6 - 32.0 12 11.65
32 - 45 14 13.59
45 - 64 2 1.94
64 - 90 9 8.74
90 - 128 2 1.94
128 - 180 3 2.91
180 - 256 0 0.00
256 - 362 0 0.00
362 - 512 0 0.00
512 - 1024 0 0.00
1024 - 2048 0 0.00
Bedrock 0 0.00
D16 (mm) 2.97

D35 (mm) 9.76

D50 (mm) 14.82

D&4 (mm) 44,55

D95 (mm) 89.55

D100 (mm) 180

silt/Clay (%) 7.77

sand (%) 7.76

Gravel (%) 70.88

Cobble (%) 13.59

Boulder (%) 0

Bedrock (%) 0

Total Particles = 103.

Page 1



UT Little Bennett Creek Team 2 9/21/2007

Run
RIVERMORPH CROSS SECTION SUMMARY

River Name: 2007-09 Little Bennett
Reach Name: Reach 1

€ross Section Name: Run- S

survey Date: 09/21/2007

Cross Section Data Entry

BM Elevation: 30 ft

Backsight Rod Reading: 1.69 ft

TAPE FS ELEV NOTE
0 1.69 30

2.5 1.67 30.02

3 2.03 29.66

4.8 2.94 28.75

) 3 28.69

6.7 3.05 28.64

7.3 3.08 28.61

3 3.27 28.42

8.5 3.64 28.05

9.05 3.97 27.72

9.5 4.78 26.91

9.9 5.22 26.47

10.5 5.5 26.19

11.2 5.74 25.95

12 5.99 25.7 LEW
13.1 6.04 25.65

14 6.32 25.37

14.7 6.46 25.23 TwW
15.8 6.36 25.33

16.5 6.2 25.49

17.5 6.01 25.68 REW
18.1 5.77 25.92

18.8 5.57 26.12

19.5 5.36 26.33

21.7 5.17 26.52

22 5.01 26.68

23.1 4.98 26.71

24.9 4.84 26.85

25.8 4.55 27.14

26.5 4.43 27.26

27 .4 4.39 27.3

29.3 4.55 27.14

30.5 4.09 27.6

31.1 3.59 28.1 BKF
32.4 3.1 28.59

33.2 2.7 28.99

33.8 2.41 29.28

34.8 2.29 29.4

36 2.3 29.39

39.3 2.43 25.26

40 2.44 29.25

41 2.43 29.26

Cross Sectional Geometry



UT Little Bennett Creek

Team 2

9/21/2007

Floodprone Elevation (ft)
Bankfull Elevation (ft)
Floodprone width (ft)
Bankfull width (ft)
Entrenchment Ratio
Mean Depth (ft)

Maximum Depth (ft)
width/Depth Ratio
Bankfull Area (sqgq ft)
wetted Perimeter (ft)
Hydraulic Radius (ft)
Begin BKF Station

End BKF Station

Entrainment Formula: Rosgen Modified shields curve

Slope
Shear stress (1b/sq ft)
Movable Particle (mm)

Channel
0

Left side
0

Page 2
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UT Little Bennett Creek Team 2

riffle bank profile
RIVERMORPH BANK PROFILE REPORT

River Name: LittTe Bennett
Reach Name: Reach 1 )
Bank Name : Riffde Profile -

Toe Pin Setup Data:

Station: 40 Elevation: 101.26 Northing: 0 Easting:

Benchmark Setup Data:
Elevation: Backsight:

Bankfull Elevation Override:

Linked Cross Section: --none--

vertical Bank pProfile Data:

Horizontal Vertical Note

0 0

0 -1.26 assumed bed elevation
0.65 -0.84 toe
0.75 -0.36
0.79 -0.2
0.82 0 BPIN1
1.01 0.22
1.72 0.38
1.82 0.9
2.03 1.42
1.96 1.7 BPIN2
1.85 2.28
1.76 2.82 BPIN3
1.77 3.07
1.82 3.29 TOB
3.15 3.52
3.69 3.63
4.58 3.83

Bank Pin Information:

Name Horiz Vert Lendgath Note
BPINL 0.82 0 4
BPIN2 1.96 1.7 4
BPIN3 1.76 2.82 4
summary:

Toe Pin Area: B.35 square fTeet (used for erosion monitoring)

Bank Height: 3.83 feet
Page 1
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UT Little Bennett Creek Team 2 9/21/2007

riffle bank profile
Avg. Bank Angle: 50.34 degrees

page 2



UT Little Bennett Creek Team 2

pool profile
RIVERMORPH BANK PROFILE REPORT

River Name: Little Bennett
Reach Name: Reach 1
Bank Name : Pool=Profile -

Toe Pin Setup Data:

Station: 42.2 Elevation: 101.04 Northing: O Easting:

Benchmark Setup Data:
Elevation: Backsight:

BankfulTl Elevation Override:

Linked Cross Section: --none--

vertical Bank Profile Data:

Horizontal vertical Note

0

0 -1.35
1.86 -1.34
1.78 -1.2
1.85 -1.12
1.98 -0.9
2.4 -0.58 toe
2.58 -0.14
2.6 Q TTPIN
2.65 0.07 BPIN1
2.66 0.07 Bank at pin
2.76 0.32
2.86 0.56
3.02 0.87
3.09 1.08
3.05 1.22 BPINZ
3.17 1.22 bank at pin
3.03 1.62
3.02 1.81
2.99 2.08
2.83 2.54 BPIN3
2.39 2.54 bank at pin
2.93 2.91
2.99 3.14
2.73 3.46
2.73 3.56 Right top of bank
3.16 3.8

Bank Pin Information:

Name Horiz vert Length Note
BPINL 2.85 0.07 4
BPINZ 3.05 1.22 4

Page 1

9/21/2007



UT Little Bennett Creek Team 2 9/21/2007

pool profile

BPIN3 2.83 2.54

Summary: . )

Toe Pin Area: 14.03 square feet {(used for erosion monitoring)
Bank Height: 3.80 feet

Avg. Bank Angle: 48 .44 degrees

rPage 2
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