Stream Restoration Using Large Wood Materials
Data and Analysis Required for Engineering Large Wood Projects
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Stream Restoration Using Large Wood Materials
Data and Analysis Required for Engineering Large Wood Projects

Phased Information Needs:

S ‘\\ oy
* Design & Permitting
* Construction
* _Monitoring

Site Assessment Data — Purpose and Need

» Pool frequency and length
* Pool scour
* Channel widths

* Flood-prone surfaces
* Risk to infrastructure

* Presence of bedrock
» Streambed material sizes

* Fish, bugs, nutrients, etc.

* Groundwater levels —
2
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Data and Analysis Required for Engineering Large Wood Projects

Design & Permitting Data — Purpose and Need
* Pool frequency and length
. Pool scour > Longitudinal Profile

e Streambed material sizes
i T Pebble Counts
» Topographic map

» Construction staking

- Structure geometry Topographic Survey
» Material quantities
+ Channel widths Cross Sections
* Flood-prone surfaces
* Culvert/bridge capacity Subsurface

- Risk to infrastructure / Investigation
* Bed and Bank Materials

StreamStats, etc.

 Design Flows/Hydrology —

Monitoring Data — Purpose and Need

* Pool frequency & Iengths7 Longitudinal Profile
* Pool scour

Pebble Counts

+ Streambed material sizes/
» Channel widths & stability

* Flood-Prone Surfaces Cross Sections
 Culvert/bridge capacity
* Risk to infrastructure

Monitoring Wells
« Groundwater levels /

T Cool Biology Stuff

* Fish, bugs, nutrients, etc.
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Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater
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Topography | Long Profile | Cross Sections | Bed Material

Subsurface Material | Groundwater

Recon Maps - Site Sketch
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* Captures critical » Site sketch and
information on channel photos aid in
dimensions, existing design decisions
wood, bedrock exposures, during the winter
floodplain, etc. months.

* Provides comparison
& data check for the
survey drawings
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Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

qe' cmp

e S OVERELowW
e DR Sine

-

4~ Flecdp

- v SN

) A2 H-f\ T \ SN ~ ¥ —
N T YoMl CoNc¢vete
J o TERQRLE AV Kead Wall
« = o =

2 2 o wn o wn f=}
— —
[ i I l l [ |

Stationing (ft)

Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

Site Sketch — Broader Uses
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Topography | Long Profile | Cross Sections | Bed Material ‘ Subsurface Material | Groundwater

1dinal Profile Provides:

de controls upstream/downstream from
atural and human)

ength of channel units
ient characteristics (average and

nt through the project area.

of the channel (pool

Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater
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Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

NeWbu?yz Cll'_eet'k .
Olympic NF, WA' 4§

|

Subsurface Material | Groundwater

Topography | Long Profile | Cross Sections | Bed Material

asuring Points for a Pool-Riffle Channel

From Knighton, 1998

riffle

point bar

T thalweg E
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Topography |Long Profile | Cross Sections | Bed Material ‘ Subsurface Material | Groundwater

itudinal Profile: Step-Pool Channel

War Greek *
Okanogan.NF-WA

Subsurface Material | Groundwater

Topography |Long Profile | Cross Sections | Bed Material

Typical
Measuring Points
for a Step-Pool

Channel
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Topography | Long Profile | Cross Sections | Bed Material ‘ Subsurface Material | Groundwater

Grade Controls
(pool tail crest)

residual
pool depth

pool

Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

sment — Slope Segments

channel-bed profile
¥ pool
+  top of bank/floodplain
2 cross section location
+  grade control
ptc-H pool tail crest, high stability
ptc-M pool tail crest, moderate stability
st-H step, high stability
Iw-M log weir, moderate stability
Iw-L  log weir, low stability
slope segments (A,B,C,D.E,F.G,H

Existin lve
diameter 3.1 m

bedrock

T
bedrock z .
94 < channel P <« ) ? 3
bedrock along £
93 right bank bedrock, left bank 9 *

of plunge pool

vertical exaggeration = 10
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distance downstream (m
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Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

residual pool depth for each slope segment

% gradient

difference | maximum

Hydraulic elevation | segment between residual
change | length successive | pool depth

control segment (m) (m) gradient | segments (m)

A 0.29 16.21 0.0178 n/a 0.47

B 0.12 24.85 0.0050 -71.9 0.10

C 0.82 56.45 0.0145 190.4 0.33

D 0.54 28.25 0.0193 329 0.70

E 0.22 3.35 0.0665 2452 0.30

culvert 0.08 21.97 0.0037 -94.4 1.34

F 1.74 71.40 0.0243 551.5 0.25

G 0.39 20.19 0.0192 -21.0 0.52

F.G 2.12 91.60 0.0232 -4.6° 0.52

H 1.43 46.12 0.0309 60.8°° 0.21

a. Percent gradient difference when compared to slope segment F.
b. Percent gradient difference when compared to slope segment G.
. When compared to combined slope segments of F and G, the percent gradient difference is 33.3%

Existing culvert
diameter 3.1 m

tributary bedrock

relative elevation (m)
©
(&)

95
bedrock :
94 < channel P bedrock al g
edrock along bedrock, left bank iy
93 right bank of plunge pool *

vertical exaggeration = 10
N F——T 7 T T T T T T T T T T
0 50 100 150 200
distance downstream (m)
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Topography | Long Profile | Cross Sections| Bed Material ‘ Subsurface Material | Groundwater

hannel Cross Section?

Topography | Long Profile | Cross Sections| Bed Material | Subsurface Material | Groundwater

mber and spacing depend on

ded use, topography and
gradient.
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Bed Material ‘ Subsurface Material | Groundwater

Topography | Long Profile | Cross Sections
Channel Cross-Section Measurements

A Gaide to Field Tdentification
Of Bankfull Stage in
The Western United States

-, USDA Forest Serviee
) Rocty Mourtain Forest

Fangs Experiment Station
fiream Systems Tochnalogy Center

Clostd Captisned 31 minuies
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Topography | Long Profile | Cross Sections| Bed Material ‘ Subsurface Material | Groundwater

idth and Bankfull Width

Topography | Long Profile | Cross Sections| Bed Material | Subsurface Material | Groundwater
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Topography | Long Profile | Cross Sections| Bed Material ‘ Subsurface Material | Groundwater

h and Bankfull Width

Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater
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Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

Surface layer

e Typically coarser than subsurface layer -
fines scoured leaving the larger particles

Thickness defined by the depth of the

subsurface
layer

subsurface
layer

percent finer—>

surface
layer

Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

pling: Pebble Counts

from Bunte and Abt, 2001

ansects based
sth of riffle,
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Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

Number of transects is selected to collect a minimum of 200 particle
measurements over the length of the channel unit.

Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

RS

Option — Measuring at equal intervals along a tape at each transect
T B e
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Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

Option — Measuring with a grid along each transect

Grid sampling method reduces sampling bias (heal-to-toe method can be biased
against sampling sands, small gravels, and large boulders).

Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

article Measurements
intermediate-axis (b) of the particles

ass elements such as boulders
’s long-axis (a), intermediate-axis

from Bunte and Abt, 2001

18
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Topography | Long Profile | Cross Sections | Bed Material ‘ Subsurface Material | Groundwater

dividual Measurements
particle size size interval
interval name (mm)
medium boulders | 512 to 724
362 to 512
small boulders 256 to 362
181 to 256
large cobbles 128 to 181
90.5t0 128
small cobbles 64.0 to 90.5
45.2 t0 64.0
very coarse gravel | 32.0 to 45.2
22.6 t0 32.0
coarse gravel 16.0to 22.6
11.3t016.0
medium gravel 8.0t0 11.3
5.7t08.0
fine gravel 4.0t05.7
28t04.0
very fine gravel 2.0t02.8
sand, silt, or clay <2
Total count

opograp ong Profile 0 ectio Bed ateria D ace Viateria oundwate
. . . .
Distributions — Binned Data
in interval
nt
cumulative
particle size size interval | countor | percent percent
interval name (mm) frequency | frequency finer Project Name:|Newbury Creek Crossing
medium boulders | 512 to 724 0.00 100.00 Sample ID:[PC (XS8, 4-21-03)
362t0 512 1 0.88 99.12 Sample Date:|4/21/2003
small boulders 256 to 362 G 5.31 93.81 Sampler Name:|Cenderelli
181 to 256 T 619 87.61 Sample Locaton:|XS8, rifle mid-section
large cobbles 128 to 181 13 1150 76.11 Sample Method:|grid method, 30 cm interval, 1 m
90.5t0 128 17 15.04 61.06 spacing between transects,
small cobbles 64.01090.5 17 15.04 46.02 perpendicular to flow.
45.2t064.0 13 11.50 34.51 percentile |particle size (mm)
very coarse gravel | 32.0t0 45.2 14 12.39 2212 d95(275
22.6t0 32.0 9 7.96 14.16 d84|164
coarse gravel 16.0 to 22.6 3 2.65 11.50 d50(71
11.3t0 16.0 6 531 6.19 d30[40
medium gravel 8.0t011.3 4 3.54 2.65 d16(24
5.7 0 8.0 2 1.77 0.88 d10[15
fine gravel 4.0t05.7 0.00 0.88 d5|10
2.8t04.0 0.00 0.88 % boulders [6.19
very fine gravel 20t028 0.00 0.88 % cobbles|47.79
sand, silt, or clay <2 1 0.88 0.00 % gravels [45.13
Total count| 113 100.00 % sands silts clays [0.88

19
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opograp ong Profile 0 ectio Bed D ace ateria O dwate
erval with NO measurements, set the cumulative percent finer
of the particles measured are smaller than this size interval)
Cumulative Percent Finer of _ Percent Frequency
revious Larger Size Interval of Size Interval i
cumulative
particle size size interval | countor | percent | percent
interval name (mm) frequency | frequency finer Project Name:|Newbury Creek Crossing
medium boulders | 512to 724 0.00 100 @ Sample ID:|PC (XS8, 4-21-03)
362t0 512 1 0.88 9912 Sample Date:|4/21/2003
small boulders 256 to 362 6 531« 93 51 Sampler Name:|Cenderelli
181 to 256 7 6.19 8761 Sample Locaton:| XS8, rifle mid-section
large cobbles 128 to 181 13 11.50 76.11 Sample Method:|grid method, 30 cm interval, 1 m
90.5t0 128 17 15.04 61.06 spacing between transects,
small cobbles 64.0 0 90.5 17 15.04 46.02 perpendicular to flow.
45.2t064.0 13 11.50 3451 percentile|particle size (mm)
very coarse gravel | 32.0 to 45.2 14 12.39 2212 d95|275
22.6t032.0 9 7.96 14.16 dg4|164
coarse gravel 16.0 to 22.6 3 2.65 1150 d50|71
11.3 10 16.0 6 5.31 6.19 d30[40
medium gravel 8.0t011.3 4 3.54 265 d16(24
5.7t08.0 2 1.77 0.88 d10{15
fine gravel 4.0t05.7 0.00 0.88 d5|10
28104.0 0.00 0.88 % boulders|6.19
very fine gravel 20t02.38 0.00 0.88 % cobbles|47.79
sand, silt, or clay <2 1 0.88 0.00 % gravels |45.13
Total count| 113 100.00 % sands,silts clays|0.88

Subsurface Material | Groundwater

Topography | Long Profile | Cross Sections | Bed Material

percent finer against the smallest value of a given size interval
percentile particle sizes (D95, D84, D50, D30, D16, D10, D5, etc.)
e-size distribution statistics
D95 = 275 mni
—
90
D84=164-mm 4
7
80 7
/
70 I/
g 60 /
z /
5 D50 =71 mm
a 50
[ /
2 )
©
g 40 //
3 7/
S PN 4
30 DoV =40 MM y
/
7/
4
20 D |5 = 24_mm
D10 =15mm
10
D5 =10 mm
|
0 I
1 10 . . 100 1000
particle size (mm)
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d Analyzing Channel-Bed Sediments

Sampling Surface and Subsurface
Particle-Size Distributions in
Wadable Gravel- and Cobble-Bed
Gerarat Tochnica Streams for Analyses in Sediment
Transport, Hydraulics, and
Streambed Monitoring

Kristin Bunte
Steven R. Abt

General Technical
Report, RMRS-GTR-74.

Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

tra
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Topography | Long Profile | Cross Sections | Bed Material

Subsurface Material

Groundwater

of 20 largest particles measured along upper riffle (from XS8 to riffle crest).
inter- average long
mediate short cubic axis/inter
long axis; axis axis (dimension| mediate
(mm) (mm) (mm) (mm) axis ratio | particle shape; roundness
580 410 205 365 1.41 disk shaped, subangular
2 550 420 210 365 1.31 disk shaped, subangular
3 525 350 105 268 1.50 blade shaped, subangular
4 350 270 110 218 1.30 disk shaped, subangular
5 350 290 90 209 1.21 disk shaped, subangular
6 375 300 120 238 1.25 disk shaped, subangular
7 340 310 100 219 1.10 disk shaped, subangular
8 360 300 105 225 1.20 disk shaped, subangular
9 350 290 110 224 1.21 disk shaped, subangular
10 300 250 70 174 1.20 disk shaped, subrounded
11 290 230 90 182 1.26 disk shaped, subrounded
12 260 200 80 161 1.30 disk shaped, subrounded
13 280 240 85 179 1.17 disk shaped, subrounded
14 280 230 80 173 1.22 disk shaped, subangular
15 315 210 60 158 1.50 blade shaped, subrounded
16 280 180 80 159 1.56 blade shaped, subrounded
17 270 180 75 154 1.50 blade shaped, subrounded
18 250 175 70 145 1.43 disk shaped, subangular
19 240 160 70 139 1.50 blade shaped, subrounded
20 250 155 55 129 1.61 blade shaped, subrounded
552 1.56 d95 percentile (mm)
374 310 110 238 1.50 d84 percentile (mm)
1.30 d50 percentile (mm)
1.20 d16 percentile (mm)

Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

acterizes the sediment and stratigraphic
ties of the material below the channel
banks (size, gradation, unit weights,

ace observations and data are
ning scour depth, depth to
problematic materials,
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Topography | Long Profile | Cross Sections | Bed Material ‘ Subsurface Material | Groundwater

nical Investigation - Soils

and thickness of units

naterial type and thickness

Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

hnical Investigation
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Topography | Long Profile | Cross Sections | Bed Material ‘ Subsurface Material | Groundwater

hnical Investigation - Bedrock

i

Bedrock exposed in pool
bottom. Stream has a
shallow veneer of
gravel/cobble/boulders over
bedrock. Bedrock limits deep
pool development

Topography | Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater
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Topography | Long Profile | Cross Sections | Bed Material ‘ Subsurface Material | Groundwater

Table 5-17. Typical compacted densities and optimum moisture contents for USCS soil types (after
Carter and Bentley, 1991).

Soil Description USCS Class Compacted Dry Unit Weight Optimum

(Ib/ft3) (kN/m3) Moisture Content
(%)

Gravel/sand mixtures:
well-graded, clean GW 125-134 19.6-21.1 8-11

[
E-y-graded, GP 115-125 18.1-19.6 1114

mmall GM 119-134 18.6-21.1 812
‘Gc 115-125 18.1-19.6 9-14

Sands and sandy soils:
109-131 17.2-20.6 9-16

94-119 15.7-18.6 12-21
17.2-19.6 11-16

16.7-19.6

‘ Long Profile | Cross Sections | Bed Material | Subsurface Material | Groundwater

Keep it simple
and let data

needs drive the
effort.
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Summary:

All projects do not warrant significant
survey data collection.

Let complexity and risk drive that decision.

The amount of survey data is a function of:
e Scale of the project (large or small)

* Risk (Close to private property or
critical infrastructure)

e Permitting andimodeling needs
¢ Reporting requirements (i.e. grants)

26



