Method: Substrate and Depth
Note: This method must be preceded by the Transects Method at each Primary Transect
For Waded Streams:
Identify Stations
One person working along a primary transect (each of these transects: A0, B0, C0, D0, E0, F0, G0, H0, I0, J0, K0) collects information about each of 11 equidistant points on the substrate: depth, substrate type, and embeddedness. 
For example, Transect A0 TransectStationLeftRightID would be labeled as follows:

A000-Left bank 

A001-1/10th the distance from left to right bank

A002-2/10ths the distance, etc

A010-The complete distance (10 tenths) from left to right bank.

Measure Depth
Depth is measured with a surveyor’s rod to the nearest cm. Record either the WettedDepth (cm) or the BankfullDepth (cm), whichever is easiest. Negative values are allowed for particles that extent out of the wetted surface. A hand level may be used to help determine the height of bankfull stage relative to the surveyor’s rod.
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Walking from left bank to right bank, depth is evaluated at each of 11
equidistant points. The [post-field] goal is to estimate bankfull depth
This can be determined by direct measurement, or by adding the wetted

depth for the point to the average of left bankfull height and right bankful
height for the transect

1. Crews always record bankfull height for at least one bank.(see Transect method)
2. Crews record either wetted depth or bankfull depth (whichever is

easiest). Negative values are allowed where particles extend above
the water surface.





________________________________________________________________________

Estimate Embeddedness
At each station, touch the nearest particle to foot of the surveyor’s rod then look at it. Estimate Embeddedness (%). This is the fraction of a particle’s surface that is surrounded by (embedded in) fine sediments (≤ 2 mm).  Particles smaller than 100 mm are evaluated using a 10 cm ring surrounding the sample point. All particles within the ring are evaluated for size and embeddedness, not just the point. Record the estimated average for surface substrate within the ring.  By default, sand or fines are 100% embedded.  By default, bedrock is 0% embedded.
________________________________________________________________________

Classify Substrate

Estimate the particle size class for the sample point. Record the SubstrateTypeCode. These are as follows:

RS - Bedrock (smooth) - larger than a car
RR - Bedrock (rough) - larger than a car
RC - Concrete/Asphalt

XB - Large Boulder – (1 m to 4 m) meter stick to car
SB -  Small boulder (250 mm to 1 m) basketball to meter stick
CB - Cobble (64 to 250 mm) tennis ball to basketball

GC - Gravel, coarse (16-64 mm) marble to tennis ball

GF - Gravel, fine (2-16 mm) ladybug to marble
SA - Sand (2-16 mm) gritty to ladybug
FN - Fines (silt/clay/muck) non gritty
HP - Hardpan - hardened soil, chemically cemented together 

HS - Hardsand - sand consolidated by vegetation or physical conditions (rare)

WD - Wood – any size

OT – Other (describe in comments)

For GF, GC, and CB, use calipers to confirm your estimate.
For Rafted Rivers

To assist estimates in rafted rivers, crews will make use of averaging techniques from 20m x 10m littoral plots. Crews will work from only one bank at each primary transect.
At each dry TransectStationLeftRightID record bankfull depth and substrate information, as for wadeable streams. 

Where the transect crosses 10 m into the wetted channel, estimate the dominant substrate for a 20 m length of stream – record the appropriate SubstrateTypeCode, and the average Embeddedness. Record these data in the space for the most-streamward left-to-right station (TransectStationLeftRight) within the littoral plot. Measure the WettedDepth (cm) at that station with a sonar or rod. Except for dry or shallow portions of the transect, particles might not be handled during raft work.
	Platform
	Station
	Station description

	Wade
	00
	Left bank (bankfull)

	Wade
	01
	10% distance from left to right

	Wade
	02
	20% distance from left to right

	Wade
	03
	30% distance from left to right

	Wade
	04
	40% distance from left to right

	Wade
	05
	50% distance from left to right

	Wade
	06
	60% distance from left to right

	Wade
	07
	70% distance from left to right

	Wade
	08
	80% distance from left to right

	Wade
	09
	90% distance from left to right

	Wade
	10
	Right bank (bankfull)

	Platform
	Station
	Station description

	Raft
	00  or 10
	Left bank or Right bank

	Raft
	Varies
	All dry stations on that side of bank

	Raft
	Varies
	Most streamward station in littoral plot


