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INTRODUCTION:  

 The PACFISH/INFISH Monitoring Program (PIBO) for aquatic and riparian resources was 

developed in 1998 in response to monitoring needs addressed in the Biological Opinions for bull 

trout (USFWS 1998) and steelhead (NMFS 1995). In 2001, PIBO began a 5–year rotating plan 

to sample indicators of stream and riparian vegetation conditions. In 2010, Lindsey Goss and 

Brett Roper developed of the early draft of this protocol to collect annual grazing indicators.  

Described in the document are the sampling methods used by PIBO during 2019 to 

monitor annual indicators of grazing. This protocol was modified from the work of Burton, Smith, 

and Cowley with the Multiple Indicator Monitoring (MIM) of Stream Channels and Stream Side 

Vegetation (2011) and includes excerpts from the PIBO Monitoring Program Sampling Protocol 

for Stream Channel Attributes (Saunders et al. 2019) and Sampling Protocol for Vegetation 

Parameters (Saunders et al. 2019).  

Sampling Protocol for End of Season Use Indicators is a supplementary protocol to PIBO 

Monitoring Program Sampling Protocol for Stream Channel Attributes and Sampling Protocol for 

Vegetation Parameters.  By combining the three sampling efforts, PIBO meets the 

recommendations by the University of Idaho Stubble Height Study Report (University of Idaho 

Stubble Height Study Team 2004) to collects annual grazing indicators and long term trend 

indicators of stream and riparian vegetation condition.   

 

Cover Photo: Yellow Jacket Creek, Malheur National Forest, Oregon (Site Name: 149-10-K)
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MATERIALS 
 

Materials needed by each observer 

 Depth rod 

 Alteration quadrat  

 Apple iPad 

 Tatum or clipboard 

 Ruler 

 Pencil and permanent marker 

 

Materials needed per vehicle 

 16 multicolored flags 

 50m or 30m measuring tape 

 Compass  

 Folders 

 Electronics kit, which includes: 

1. Camera and accessories 

2. GPS 

3. Garmin InReach 

4. Cell and Satellite phone 

5. Battery chargers 

6. Power inverter 

 
Forms 

 Bank Alteration Reach Form 

 Livestock Disturbance Data Collection Forms (backup forms) 

 DMA Scouting Assessment Form 
 
 

COMMON ABBREVIATIONS 
 

 BR - Bottom of Reach 

 DS - Downstream 

 FB – Forb 

 GL - Greenline 

 GR - Graminoid 

 IM - Implementation Monitoring 

 LB - Left Bank 

 NA - Not  Applicable 

 Q - Quadrat 

 RB - Right Bank 

 RL - River Left 

 RR - River Right 

 SB - Streambank 

 SM - Site Marker 

 TR - Top of Reach 

 US - Upstream 
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SAMPLING ORDER SETUP 

  

1) Navigate to the site using all information (driving directions, hiking directions, UTMs, 
etc). 

2) Pinpoint the BR location using all information (site maps, site marker, and photos). 

Be extremely careful; do not disturb the bank or greenline when setting up the reach. 

3) Place multicolored flags on both banks at the BR location perpendicular to the channel. 

While at the BR:  

a. Start filling out Bank Alteration Reach Form and the reach information in the iPad 

(page 25). Each observer will have their own iPad.  

b. Collect the Reach information and the BR photo (see Photos on page 21). 

c. Take a UTM at the BR thalweg (thalweg is defined on page 5).  

d. Take photos of the BR US and BR DS. 

4) From the BR, measure 110m US following the thalweg to determine the TR. 

5) Determine bankfull (page 4) as you are setting up the reach. 

6) Place multicolored flags at the TR. 

The IM TR will not be the same location as the EM TR. Also, your TR may not always be in 

the same location as the previous IM TR. In the case of the IM TR, we are not trying to 

reoccupy a location we are just walking upstream along the thalweg 110m from the BR.  

While at the TR: 

a. Take a TR facing DS photo, no other TR photo is needed.  

7) Monitoring will begin at the BR on the river right bank or at the TR on the river left bank 

(Figure 1).  Sampling will never begin at the RL bank of the BR or at the RR bank 

of the TR. Sampling is done in pairs, with each person starting on opposite 

streambanks. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Data collection begins at the bottom of the reach on the RR bank and at the top of the 
reach on the RL bank. 

     Note: Always walk upstream on the right bank and downstream on the left bank. 

 

8) Generate a random number between 1 and 3.   

9) From the BR walk US the random number of steps and stop. Conversely, when starting at 

the TR walk DS the random number of steps and stop. 

 

1 
2 3 

1 
2 3 

Right Bank 

Left Bank 
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10) Place the quadrat down at the toe of the boot with the handle proximal to your toe and the 

center bar along the greenline (Figure 2).  For information on determining greenline see 

‘Determining Greenline’ on page 6. This is the location of quadrat 1. 

 

                                         

Figure 2: Place the quadrat at the end of the toe with handle proximal to your toe, and with the 
center of the frame along the greenline. 

 

11) Ideally the quadrat frame should lie flat on the ground with the center bar running parallel 

with the stream.  

 

12) Either end of the frame may be rotated away from the stream until the cover requirements 

are met or to minimize the number of bars over water (see ‘Determining Greenline’ on page 

6). The rotation should not exceed 75 o angle with the stream (Figure 3).  

 

Figure 3: Rotation of the quadrat frame to meet greenline cover requirements and avoid as 
much water as possible. 

13) Collect the data for alteration (page 11), stubble height (page 14), estimate cover (page 16), 

quadrat location (page 21), and woody browse (page 18). 

 

14) After collecting appropriate data from quadrat 1, pace to estimate 2.75m US and place the 

quadrat down at the toe of the boot and collect the data as explained above.  If you 

encounter a side channel see page 28. 

 

15) Continue this procedure at intervals of 2.75m or less (see next step) so as to obtain a 

minimum of 40 plots before reaching the TR flagging.  If 40 plots are obtained prior to 

reaching the TR, continue reading plots until the TR flagging is reached. 
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16) Each bank must have at least 40 plots: if you are nearing the TR (or BR) and realize that 

you are going to reach the TR (or BR) with <40 plots, you should begin to adjust your pace 

immediately as to obtain the minimum 40 plots.  

 

17)   After the TR flagging is reached walk to the other side of the stream to the RL bank. 

 

18)   From the TR walk DS using same random number of paces establish at the BR and stop. 

 

19)   Place the monitoring frame down at the toe of the boot with the center bar along the 

greenline.  This will be quadrat 1 on RL. 

 

20)   Take photos of the IM reach as described in the photo section (page 22). 

 

21)   Collect location data at BR and three Reach Overviews using GPS. Record on Reach 

Form. 

 

BANKFULL 

 Examine bankfull indicators throughout the reach and determine reach wide bankfull height. 

 Do not sample until you are confident of the bankfull height. 

 Do this as a group without disturbing the banks or greenline. 
 

Bankfull Indicators: All six indicators may not be present. 

1. Examine streambanks for an active floodplain.  This is a relatively flat, depositional area 
that is commonly vegetated and above the current water level unless there is a large amount 
of spring runoff or there has been a substantial rain event (i.e. stream running at bankfull 
stage). 

2. Examine depositional features such as point bars.  The highest elevation of a point bar 
usually indicates the lowest possible elevation for bankfull stage. However, depositional 
features can form both above and below the bankfull elevation when unusual flows occur 
during years preceding the survey.  Large floods can form bars that extend above bankfull 
whereas several years of low flows can result in bars forming below bankfull elevation. 

3. A break in slope of the banks and / or change in the particle size distribution from 
coarser bed load particles to finer particles deposited during bank overflow conditions. 

4. Define an elevation where mature key riparian woody vegetation exists.  The lowest 
elevation of birch, alder, and dogwood can be useful, whereas willows are often found below 
the bankfull elevation. 

5. Examine the ceiling of undercut banks.  This elevation is normally below the bankfull 
elevation. 

6. Stream channels actively attempt to reform bankfull features such as floodplains after 
shifts or down cutting in the channel.  Be careful not to confuse old floodplains and 
terraces with the present indicators. 
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Measuring Bankfull Height 

 After you identify bankfull, measure the vertical distance from the water’s surface to the 
dominant bankfull elevation measured throughout the reach. 

 This vertical distance can be used when bankfull indicators are not present at a particular 
point along the streambank. 

 Bankfull height is needed for streambank measurements, bankfull widths, pebble counts, 
large wood, and cross-sections. 

 

THALWEG 

 

 Is the line connecting the deepest part of the channel. 

 It is almost always the fastest flow line in any river but may not be the fastest surface flow. 

 The thalweg moves back and forth across a channel.  
 

River right (RR) and river left (RL) – are always relative to the observer looking down stream.  

 River right (RR) is to the right of an observer looking downstream. 

 River left (RL) is to the left of the observer looking downstream. 

 

WHERE STREAMBED AND STREAMBANK MEET 

 

The location where the streambed and bank meet can be identified by: 

 Break in the relatively steep streambank slope to a more gently sloping streambed. 

 Associated with a rapid fining of particles from relatively coarse streambed particles to the 
finer streambank particles. 

 Normally (but not always) below the current water level. 

 Vegetative cover >50% is an indicator of the streambank. 

 The streambank is usually consolidated, the streambed is usually unconsolidated. 

 In a few situations, it can be difficult to determine differences between the streambed and 
streambank in reaches with cobble or bedrock substrate.  Begin assessing all streambank 
measurements at the scour line in these situations. 

 

SCOUR LINE 

 

Use these indicators to identify the lowest consistent scour line within your reach, and measure 

how far above the water’s surface it occurs: 

 Lowest consistent limit of sod forming vegetation 

 Lowest consistent limit of perennial vegetation 

 The ceiling of undercut banks in straight sections of stream channel 

 On depositional features such as point bars, the scour line is often defined by the limit of 
perennial vegetation, or by an indentation in the bar (locally steep area). 

 

The best place to identify scour line is in a straight, well-vegetated section of the stream 

channel. 

 

If you cannot identify the scour line at a specific location or transect, then use the average scour 

line elevation measured throughout the reach.  
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DETERMINING GREENLINE 
 

The greenline is the location closest to the stream that meets the following criteria: 

 

1.  Greenline Lower Limit:  where streambed meets stream bank (Figure 6). 

The greenline will never extend below where the streambed meets the streambank (this is 

especially important on dry streams and when vegetation extends into the water). The location 

where the streambed and streambank meet can be identified by: 

a. Break in the relatively steep streambank slope to a more gently sloping streambed. 
b. Associated with a rapid fining of particles from relatively coarse streambed particles to 

the finer streambank particles. 
c. Streambank material is usually consolidated versus the streambed material which is 

unconsolidated. 
d. Normally (but not always) below the current water level.  
e. The streambed almost always has <50% terrestrial vegetation cover. 
f. The quadrat will rarely contain streambed, quadrats must be moved back or rotated to 

exclude as much streambed as possible. 
 

Greenline will occur at the first of the two following locations: 

 

2-a.  The first flat, floodplain-like/depositional feature located at or above bankfull   

 

OR 

 

2-b.  At least 25% cover of live, perennial, vascular species rooted in the quadrat 

a. Cover can be from one species or a combination of species. 

b. Indicators that a plant is perennial: woody tissue (above or below ground), 

leaves/stems present from previous year, or roots stained brown rather than white.  

c. Annuals, biennials, and species that are sometimes annuals, are not used to define 

the greenline, but are recorded in a qualifying greenline quadrat. 

 

 3.  Greenline Upper Limit (Figure 6) 

              50 cm above bankfull if there is no qualifying greenline location. 

 

4. No Qualifying Greenline within Upper and Lower Limits (Figure 5) 

a. If there is no qualifying greenline within the lower and upper limit then data collection 

takes place at bankfull; if first flat feature is not present or outside the upper limit (left 

side of Figure 7). 
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Figure 4: A condensed guide to greenline placement refer to: Determining the greenline for 
more information. 
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Figure 5: Upper and lower limits for greenline placement. Within lower and upper limit is where 
you look for qualifying greenline. 

 

 
 

Figure 6: Upper and lower limits and greenline placement. The red lines indicate greenline 
placement, bankfull is represented with a dotted line. The right demonstrates greenline 
placement when vegetation is growing in water.  
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No Qualifying Greenline within Upper and Lower Limits (Figure 7) 

 If there is no qualifying greenline within the lower and upper limit then data collection 

takes place at:  

1. The first flat floodplain-like/depositional feature at or above bankfull;  

2. Or at bankfull, if the first flat feature is not present or outside the upper limit. 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

Figure 7: No qualifying greenline within the lower and upper limits. The red lines indicate 
greenline placement; bankfull is indicated with the dotted line.  On the left, the quadrat is placed 
at bankfull. On the right, the quadrat is placed at the first flat floodplain-like/depositional feature 
at or above bankfull. 
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UNIQUE GREENLINE SITUATIONS 

 

 Aquatic species:  

 Free floating, totally submersed, or bottom rooted and floating aquatic species (middle 
four plants of Figure 8) are NOT used to define the greenline. 

 Totally emergent aquatic species are used to define the greenline (left and right side of 

Figure 8). Emergent aquatic species are typically graminoids; grass, sedges, and rushes. 

 

 

Figure 8: Aquatic and emergent vegetation. 

 

 Islands in the channel are not the greenline. Islands are defined by having an elevation greater 
than or equal to bankfull. 
 

 Rocks, wood, logs, root wads, or stumps: 
o The greenline may include large rocks typically >70cm, logs or root wads that are 

anchored into the streambank and large enough such that high flows are not likely to 
move them. There should be no evidence of erosion behind them.  Wood must be above 
the scour line and not in the active channel. 

o A log with a qualifying greenline suspended over the stream or ground is not the 
greenline. When a log is on the ground, part of the bank, and has a qualifying greenline 
on top of the log, then it can be considered the greenline. 

 

 Slump blocks are pieces of the bank that are detaching or that have detached from the 
streambank. Slump blocks are only considered part of the greenline if the slump block is 
attached to the streambank. Consider the slump block unattached if only gravity or friction is 
keeping it in place.  
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DATA COLLECTION: STREAMBANK ALTERATION 
 

Objective:   Identify alteration at each quadrat placement in the reach.  

The quadrat consists of one center bar and 5 cross bars. 

The cross bars extend 20cm away from the center bar on  

both sides and are divided into ten 2cm increments color coded 

with red and white (red and black in protocol figures). 

 

1) The center bar is always placed on the greenline. No data  

is collected along the center bar. 

 

2) Stand looking down at the entire frame at a 90 degree angle. 

 

3) For each side of the quadrat, greenline and stream side,  

record the total number of increments (0 to 10) that are over  

alteration (Figure 9a). 

o If any portion of a 2-cm increment has alteration, then the entire increment is 

considered altered. 

4) Record the number of increments (0-20) that extend over water for each cross bar (Figure 

9b). 

 

Alteration 

There are three types of alteration (Figure 10): 

 Shearing - removal of a portion of the streambank by hooves leaving a smooth 

vertical surface and an indentation of a hoof print at the bottom or along the sides. 

 Trampling - indentation of a hoof print and exposed roots or soil, resulting in  a 

depression at least 13mm (1/2in) deep or soil displacement at least 13mm upwards. 

 Trailing - Trails/paths and other severe trampling are counted as alteration if there are 

signs of current year use.  Because of compacted soils, trailing counts even if hoof 

prints do not result in a 13mm depression. 

 

Alteration (trampling, shearing, or trailing) impacts must be obvious and a result of current 

seasons use.  

 “Obvious” animal hoof impacts are defined as those that are readily observed from no 

closer than approximately 2-ft (61-cm) from the streambank. In general, these are 

impacts that are evident without kneeling close to or lying on the ground. 

 
Alteration includes hoof prints from wild ungulates. 
 

Alteration does not include hoof prints or trampling on top of fully developed vegetation is not 
recorded as alteration unless plant roots or bare soil are exposed. 

 
Human footprints alone are not considered alteration.  However, human footprints on top of 
livestock hoof prints are considered alteration (try your best not to step on the greenline). 
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a)  

b)    

 

 

Figure 9: Quadrat placement and streambank alteration data collection for a quadrat frame a) 
over bank material and b) over water. 
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Figure 10: Streambank alteration orange surrounds areas of soil displacement at least 13mm 
upwards, blue surrounds trampling resulting in an indentation at least 13mm deep in the soil, 
yellow surrounds areas of shearing, red surrounds trailing and compacted soils. 
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DATA COLLECTION: STUBBLE HEIGHT 
 

Objective: Measure the median stubble height for graminoids and forbs at each quadrat 

placement in the reach. 

1) Stubble height is measured at each quadrat after alteration has been recorded.  

 

2) Collect stubble height data within the first qualifying section on the greenline side of the 

quadrat, closest to the handle for each category of stubble height (Figure 11a) 

 At least 25% of the section (this is about 8x8cm or the area of 2.5 increments within the 

section) must have live (or senesced from the current year) perennial vegetation. 

 If less than 25% of the section is vegetated, move up one section (Figure 11b).  

 Continue until you reach a section that has 25% live perennial vegetation. 

o Once a section with 25% cover is reached, the dominant vegetation type recorded will 

always be either forb or graminoid (not bare ground or fine litter), whichever has 

higher cover in the section.  

 If none of the sections have 25% live perennial vegetation go to step 3. 

 

 

 

 

 

 

 

 

 

 

        a)                                                               b)                     

Figure 11: Stubble height a) data collected in the first section of the quadrat, closest to the 
handle, on the greenline side; b) if less than 25% of the section is vegetated, move up one 
section. 

 

3) If all 4 sections are exhausted on the greenline side, go back to the first section on the 

greenline side closest to the toe and: 

 Record any cover for forbs or graminoids present (they should both be 0 or 1-25% cover). 

 Record 0 (zero) for stubble height and “Bare Ground or Fine Litter” as the dominant 

vegetation when section is dominated by: 

o bare ground (substrate <2.5cm) 

o bare ground with a thin layer of litter 

 Record -1 for stubble height and “Other Category -1” as the dominant vegetation when 

section is dominated by one of the following attributes that prevents herbaceous 

vegetation from growing: 
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Other categories include:

o Woody vegetation 

o Talus slope  

o Bedrock 

o Gravel >2.5cm 

o Root wads 

o Large wood 

o Debris piles 

o Pavement 

o Any other feature that would prevent vegetation from growing. 

 

4) Only measure stubble height for graminoids and forbs. 

 Do not measure height of woody species, when a tree or shrub is encountered 

record -1 for stubble height (i.e. pine, sage, alder, willow). 

 Graminoid – grass and grass like plants, including sedges and rushes. 

 Forb – any herbaceous plant that is not a graminoid and is not woody, generally leafy 

(i.e. fern, dandelion, violet). 

 

5) On the greenline side of the quadrat measure the median height of all vegetation within the 

section (excludes woody and nonvascular species). 

 Use a ruler (or the frame handle) and measure the median leaf length of the 

vegetation within the section and round it to the nearest 1-cm (). 

o Median is the middle number in a data set { 1, 3, 6, 6, 6, 7, 7, 8, 9, 23 }  

median = 6.5, rounded to the nearest whole number is 7.  

 Grazed and ungrazed leaves are measured from the ground surface to the top of the 

remaining leaves.   

 All leaves within the section should be lifted to determine their length. 

 Account for very short leaves as well as tall leaves.   

 Do not measure seed stalks (culms) (b). 

o Record 101 for median vegetation stubble height exceeding 1 meter. 

a)  b)  

Figure 1: The median stubble height of the vegetation is about a) 2cm and; b) 4cm.  

Note: the culms were not measured. 
Figure 12: The median stubble height of the vegetation is about a) 2cm and; 

b) 4cm.  Note: the culms were not measured. 
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DATA COLLECTION: ESTIMATING COVER IN QUADRATS 
 

Objective:  Estimate the cover for graminoids, forbs and bare ground at each quadrat 

placement in the reach.   

 
A 50 cm x 20 cm Daubenmire (1959) quadrat frame (the entire greenline side of the IM 
quadrat) is the area to consider for determining vegetation cover when establishing 
greenline placement. When evaluating the cover of forbs and graminoids after greenline 
has already been established, one 12.5cm x 5cm section of the quadrat is the area 
used to evaluate cover. Cover is considered to be “the vertical projection of all 
vegetation parts…onto the ground” (Bonham 1989). 
 
Vegetation that is Counted as Cover: 

 
1) Live vascular vegetation (leaves, branches, stems, tree trunks, or exposed roots) 

in, or over the quadrat (vegetation does not need to be rooted in the quadrat to 
count as cover). 

2) Senesced leaves or plants from the current year. 
 
Do not count dead branches or leaves of previous season as cover. They should be 
moved if they obscure live vegetation. Also, do not count vegetation as cover if it 
overhangs the quadrat and is rooted on the opposite side of the stream or if it 
overhangs the quadrat and is rooted in the streambed. 
 
How to Determine Cover: 
 

1) Look down at a 90 degree angle from the quadrat to determine cover at or below 
1 m over the quadrat. Estimate the percent cover of graminoids, forbs, and bare 
ground (with a particle size <2.5 cm) that is visible from the 1 m height (imagine 
that there is no other vegetation above 1 m). When looking down, do not move 
live vegetation that is below 1 m to see obscured vegetation: for example, small 
forbs under sedges or grasses. 

 
2) Record percent cover for each category in a section using the cover classes in 

Table 1.  
 
The area between 2.5 increments within a section of the quadrat is equal to 25% cover 
of that section (Figure 13). The interstitial spaces of bare ground between live vascular 
vegetation is not counted as cover. 
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Figure 13: In section 1 of the IM quad, the area in yellow (area between 2.5 
increments) represents 25% cover for the section. In section 2 of the IM quad, species 
A and B together represent 25% total cover for the section. 

 

Table 1: Ranges and midpoints of cover classes 

 

 
 

Table 2: Dominant vegetation type categories 

  

Range of cover (%) Cover Class Midpoints 

0 0 

1 to 25 13 

26 to 50 38 

51 to 75 63 

76 to 100 88 

Vegetation Cover Type Abbreviation 

Forb F 

Graminoid G 

Bare Ground or Fine Litter BG 

Other Category -1 O 
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DATA COLLECTION: QUADRAT STATUS 
 

Objective:  Determine if the quadrat plot is placed in an area where unique situations 

could apply in data analysis. 

 

1) Each plot is examined to determine if its placement is in one of the following 

situations. Record in “Quadrat” dropdown the appropriate option to represent any 

situation present (Table 3). 

a. The quadrat frame is placed on a bank or hillslope with >45° angle. 

b. Greenline is placed due to perennial non-aquatic plants growing 

underwater and the greenline side of the plot is partially or fully 

submerged. This is not the case if a portion of the plot overhangs water 

but the greenline is clearly above the water level. 

c. Greenline is placed on a slump block attached to the bank by a 

connection point that is located below scour line (Figure 14). 

 For a greenline to be placed on a slump block, the slump block 

must still be attached to the bank by something other than gravity 

and friction (see Unique Greenline Scenarios on page 10).  

 
 

 
 

Figure 14: Greenline placement on a slump block that is attached by something other 
than gravity and friction, but with a connection point below scour line.  

 

Table 3: Quadrat Status Categories 

Category Abbreviation 

No unique situation  
Slope >45° S 
Greenline in water W 
Slumpblock unattached by scour line U 
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DATA COLLECTION: WOODY BROWSE 
 
Objective: Estimate the usage by grazing animals of woody species rooted in each 
plot. 
  
1) Woody browse is recorded after bank alteration and stubble height data has been 

collected. 

 

2) Browse is measured at a 1.5m tall by 2.75m long plot that is projected 1m on both 

sides of the greenline by the observer. The 2.75m length begins at the handle of the 

first quadrat and continues to the handle of the next quadrat (Figure ). 

 

3) Browse is to be estimated for the following qualifying shrub or tree types: 

 Willow – all willow species (Salix spp.) 

 AspenCott – all aspen and cottonwood species (Populus spp.) 

 BirchAlder – all birch and alder species (Betula spp and Alnus spp.) 

 Dogwood – all woody dogwood species (ex. Cornus sericea)  

 Woody Other- all other woody species in the plot  
 

 
If no shrubs are rooted in the plot leave the browse section of the iPad blank and 

move on to the next quadrat.  

 

4) Select the first qualifying shrub of each shrub type within the plot and estimate the 

percent browse to current year growth. 

If the same woody shrub overlaps between two plots, it should be 
measured in both plots.  

 The first shrub is defined by the closest shrub to the handle of the quadrat 

frame. 

o Record browse for the first species encountered when multiple woody 

species are found within a plot for a single shrub type (Figure ). 

 Current year’s growth will bend easily, may have pubescence (hairs), 

glaucousness (waxy bloom), and terminal buds. Previous year’s growth will 

have stiffer branches, bud scars, and the bark may be cracked or darker in 

appearance. 
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Figure 15: Woody browse plot area.  Select the first woody plant encountered for each 
shrub type and determine the utilization on the plant.  In this example browse would be 
recorded for the first shrubs of A) birch, B) willow, and C) dogwood. 

 

5) Record the percent class of the woody plants using the class categories in Table 4. 

 Record only the midpoint value for the percent class even if collecting data on 

a back-up data collection form (Figure 16). 

 

6) A plot may contain one browse measurement for each of the five shrub type 

categories, but may not contain more than one browse measurement for two 

different species in the same shrub category (i.e. 21-40% Birch and 81-100% Alder). 

 
7) For the woody browse plot, estimate the number of first year seedlings (new shoots 

originating at the soil surface) with total height <0.5 m and no second year growth 
present.  All seedlings must occur in the woody browse plot.  Disregard any species 
that would be counted as the “Woody Other” category. 
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Table 4: Woody species use classes and descriptions. 

Category Abbreviation Description 

   

Not Present Blank 
No shrub present or shrubs and trees have >50% of 
current year growth >1.5m above the ground. 

0% 0 
 
No browse of woody vegetation. 
 

1-20% 10 
1-20% of current year’s leaders have been browsed 
leavening 80-99% of current year leaders intact. 

21-40% 30 
21-40% of current year’s leaders have been browsed 
leavening 60-79% of current year leaders intact. 

41-60% 50 
41-60% of current year’s leaders have been browsed 
leavening 40-59% of current year leaders intact. 

61-80% 70 
61-80% of current year’s leaders have been browsed 
leavening 20-39% of current year leaders intact. 

81-100% 90 
81-100% of current year’s leaders have been browsed 
leavening 0-19% of current year leaders intact. 

 

 

 

Figure 16: Recorded midpoint values for woody browse when using backup forms. 

 

 

Table 5: Woody seedling classes 

Seedling Category Midpoint 

0 0 
1 to 3 2 
4 to 6 5 
7 to 10 8.5 
>10 11 

  



22 
 

PHOTOS 
 

Photographs should be taken after all bank alteration, stubble height, and woody 
browse data have been collected at a single quadrat. Photographs should be taken by 
the technician that starts out working upstream from the BR, and only by that technician 
while sampling a single reach. This is so that the quadrat number is consistent. Quadrat 
numbers don’t correspond on river right and river left banks because on the right bank 
the observer starts at 1 at the BR and on the left bank the observer starts at 1 at the TR. 
Additionally, it is crucial that you try to minimize any disturbance that might be caused 
from walking along the banks while sampling. 
 

 Only one set of photos and recorded photo information is needed per reach. 

 Repeat all old IM photos given to you. 

 Photo information is recorded on the Bank Alteration Reach Form while walking 
the reach.   

 

General photo dos and don’ts: 

Photos are a critical way for PIBO to explain the underlying data.  These photos may be 
used in official presentations or in legal litigation. It is therefore critically important to 
follow the PIBO photo rules. 
 

Do not take photos displaying unprofessional behavior. 

 You must be wearing a shirt and boots/shoes (no sandals) if you are in a 
photo. 
For Quality: 

 Do not zoom. 

 To ensure proper lighting, do not take photos looking into the sun, take photos 
with the sun at your back.  Also, try to minimize photographs where part of the 
frame is in the shadows and part in the sun. 

 Hold the camera 1.5 meters from the ground (use a depth rod as a guide). 

 When practical please do not include people in the photos.  People often 
inadvertently get in the way critical aspects of the photo. 

 Do not place a quadrat in IM photos. This can be distracting and misrepresent 
where we place our greenline. Either place a depth rod in the photo or nothing. 

 If your camera is lost or broken, use the iPad camera, and let your state lead 
know so that they can download it at the end of hitch. 
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Photos at IM Sites 

 

 Cover Page: Write the stream name, site name (group, order, reach type), reach ID, 
observer names and date on the back of Form 1 and take a photograph.  Use a 
large marker and always take this photo first. 
 
 
 
 
                                     

 
 

 

 The bottom of the reach: Take a photograph looking upstream at the BR and 
downstream at the BR. Stand parallel to the channel at a distance of 5 meters 
(unless you cannot see both banks, if you cannot, move further back). 
 

 The top of the reach: Take a photograph looking downstream at the TR.  This photo 
should also taken ~5 meters upstream of the TR and contain both banks.  An 
upstream photo of the BR is not needed. 
 

 Misc. Stream: Take a minimum of 4 misc. stream photos.   

o The goal is to capture streambank alteration. 
o Ideally, areas that you think may show degradation or improvement through 

time. 
o Stand ~5m away, directly facing the bank you are sampling and photograph 

the bank you are sampling. 
o IM Misc. photos are never taken facing up or down the channel. 
o You should take misc. stream photos as you collect alteration data at a single 

quadrat. Because the quadrats are not flagged, you would not be able to 
record an accurate quadrat number if you took photos after collecting data. 

 

 Reach overview: Take a minimum of 3 reach overview photos. 
o The goal of these photos is to show a representative photo of the 

alteration at the reach.  The picture should include a large area of the bank 
depicting representative stream bank conditions. 

o Ideally these photos will be angled in such a manner that they show both US 
or DS and are partially facing a bank. 

o The IM Reach Overviews are different than the PIBO Stream Reach 
Overview. The Reach Overview picture should not be taken from far 
away and should not include the entire reach. 

o Each reach overview is associated with a UTM. Collect all UTMs in the GPS 
and record on the Reach Alteration Form. 

 

  

Sublett 
177-07-IKS 

ReachID: 4356 
John Doe and Jane Smith 

10/6/2012 
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Photos at Repeat IM Sites – Only repeat photos for sites with an IM photo sheet 

 

Objective:  

 Duplicate BR, TR, misc. stream bank, and reach overview photos as closely as 
possible. 

o If any of these photos are missing (i.e. less than 4 misc. photos or less than 3 
reach overview photos), take new photos to complete the set. 

 For the following scenarios, repeat the existing photo and take additional new 
photos: 

o Old photos do not represent the grazing or alteration at a site.  
o The stream has changed. 
o You think you can take a better photo. 
o Old photos are too close up or far away. 
o Old photos are all taken in close proximity (i.e. at quadrats 32, 36, 38). 

  
Repeating BR, TR, Misc. Stream, and Reach Overview Photos: 

 Your primary goal is to duplicate old photos as closely as possible. 

 Use the old photo’s description to help locate where it was taken. 
o Beware that some old photo descriptions have errors. 
o Your quadrats won’t necessarily be in the same location as past samples.  

 After relocating where the old photo was taken from, visually compare the old photo 
with what you are seeing through the camera’s viewfinder. 

 Pay particular attention to the corners of the old photo, does your photo have the 
same features in each corner? 

 Does your photo look like it is too close or too far away?  If so, adjust what’s in your 
frame accordingly. 

 Is the horizon the same?  For example, is the meadow behind the stream towards 
the top of the old photo, but near the middle of yours?  If so, make the necessary 
adjustments. 

 Once you take the new photo, compare it to the old version.  If they don’t match, 
shoot it again. 
 

Record details about each photo on the Bank Alteration Reach Form.   
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BANK ALTERATION REACH FORM  

Only fill out one form for each reach 
 

Complete appropriate stream and reach information 

 The Reach ID will be a 5 digit number on the DMA Form and in the iPad.  

 Record the observers at the reach. 

 Record the second observer at the reach.  In the unusual event that you are 

sampling alone keep this space blank. 

 Fill out the group, order, type, stream name and sample date. 

 Record the number of quadrats from each bank after completing sampling.  

 

Stream Flow:  
After you have walked the entire reach, circle the appropriate flow category and enter 
the information into the iPad:  

 Flow (whole reach): there is continuous flow of water throughout the entire reach. 

 No flow (completely dry): there is no flowing or standing water within your reach. 

 Other (make detailed comment):  this can describe a wide variety of flow conditions, 
so please write a thorough, detailed comment on the DMA Form DMA and in the 
iPad. 

 Examples of flow comments: 
o “No flowing water within reach, but there is water in pools” 
o “Flow whole reach, but it is just a trickle” 
o “Trickle of flowing water transect 1-7, water in pools transects 8 – 17, rest of the 

reach is dry” 

 

Percent of quadrats from natural grazing: 

After you have sampled the reach, circle and enter in the iPad the appropriate category 
for natural grazing: 

 Estimate the percent of alteration and grazing caused by wild, large, herbivores 

(i.e. elk, deer, moose, big horn sheep, wild horse, etc.). 

 Use scat as evidence. 

 In most cases this answer will be low or 0%. 

 This is a rough estimate. Do not spend more than 30 seconds thinking about this 

question. 

 
Percent Beaver Impact: See Appendix A on page 26 for sampling instructions at 
beaver sites.  Assess the impact beavers have surrounding the reach (Figure 17). 
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Figure 17: Depiction of where to assess disturbance impact.  Area of consideration is 
between the BR and TR, and extends 10m from the stream channel (blue line) on both 
banks.  In this example you would assess all disturbances within the dotted shape. 

 

 N = no beaver dams within reach, and no evidence of beavers within the reach, 10m 
from stream channel on either bank. 

 Y*= evidence of beaver within the area in Figure , but no dams alter the flow 

 Low = ~10-40% of the area in Figure  is impacted by beaver i.e. dams, pools, beaver 
glides. 

 Medium = ~40-60 % of area in Figure  is impacted by beaver. 

 High = ~60-100% of area in Figure  is impacted by beaver. 
 

Livestock: 

After you have sampled the reach, circle and enter in the iPad the appropriate livestock 
category: 
N= No sign of stock 

O= Old Signs (1 yr +) 

P= Stock in Reach (present) 

S= Recent Signs of Stock 

 

Comments  

Please write a comment and enter the comment into the iPad for the following: 

 If you ever come to a site and see that it is surrounded by a fence, please write a 

comment in the iPad and on Bank Alteration Reach Form. 

 If there is an error in the data. 

 Update hike/drive directions if needed. 

 If it seems as if the alteration was not accurately captured at a site. 

 Anything else of importance. 

 Be descriptive and concise.  
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APPENDIX A: Beaver Impacted Reaches 
 

When at a beaver impacted reach follow normal sampling procedures in un-impacted 

areas and as best as possible in impacted areas. Some beaver situations may be 

difficult; do the best that you can under these circumstances and make detailed notes 

as to what specifically was difficult, why it made sampling difficult, and/or why data 

could not be collected. 

 

Issues at Beaver Sites 

 Use normal procedures when possible! 

 There are often ‘weird’ side channels beside and downstream from beaver 

dams. Quadrats should be collected and technicians should place flags on the 

outside banks. To determine if the side channel(s) qualifies see Side Channels 

page 28. 

 

Green Line at Reaches with Beaver Activity 

 Areas flooded over bankfull will be difficult to determine bed vs. bank and 

bankfull. If bed meets bank cannot be located, then use water’s edge as the 

lower limit for greenline placement and 50 cm from water’s edge as the upper 

limit for greenline placement. If no greenline is present place quadrat at water’s 

edge. 

 

Indicate in the IPad the percent of the IM sampling reach that has been impacted 

by beaver  
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APPENDIX B: Special Cases 
 

SIDE CHANNELS  

In this section you will find information about how to place quadrats when you encounter 

side channels. Remember in this sampling method we are interested in banks and how 

banks are altered.  

 

 The main channel (MC) has the most volume of water flowing through it; additional 
channels are referred to as side channels. 

 A side channel (SC) is any channel separated directly from the main channel by an 
island with an elevation above bankfull. 

 Channels that are separated from the main channel by bars less than bankfull 
elevation are considered part of the main channel. 

 Collect alteration quadrats in all side channels that have flowing water through their 
entire course. 

 Quadrats will be placed on the outside (streambank) of the side channel.  
 

Dry Side Channels 

The following criteria must be met in order for a non-flowing side channel (water is not 

flowing through entire channel) to be included in your survey: 

 

 Include it if the side channel is a continuous feature whose thalweg is below 
bankfull of the main channel for the entirety of the side channel. Determine the 
thalweg location by envisioning where water would flow through the side channel. 
 

 Don’t include it if at any location (normally at the upstream end) the side channel’s 
thalweg is above bankfull elevation 

 

DRY SITES 

At the time of sampling, some reaches may only have water in part of the channel or 
may have no water at all. All data is collected at these reaches and normal sampling 
procedures are followed. 
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APPENDIX C: Seasonal Water Temperature Probe Retrieval 
 

Seasonal temperature devices were placed at integrator sites, (sometimes other sites), 

in the spring by scouts and some crews. These devices will be retrieved for data 

download this fall. Probes cannot be removed from the stream before September 

1st. Information relating to the processing of the data on the Hobo will be collected by 

the crew when the device is removed. 

 

Objective:   

 Retrieve temperature iPad with relevant data used for data download, Record 

information relating to probe condition, stream flow, and associated reach 

information. 

 Remove reach flagging and coil the probe wires and wrap around to prevent 

tangling. 

 Label the probe with flagging with Group-Order-Type and date, at the end of the 

hitch turn in to state leads. 

 

1. Navigate to the reach using site information. 

2. Walk the whole reach, you must do this first to determine flow and pick up BR/TR 

flagging. 

Examples of Stream Flow: 

o Flow (whole reach): there is continuous flow of water throughout the entire 

reach 

o No flow (completely dry): there is no water within your reach, it is ‘bone dry’ 

o Other (make detailed comment):  this can describe a wide variety of flow 

conditions, so please write a thorough, detailed comment. 

o Examples of flow comments: 

 “No flowing water within reach, but there is water in pools” 

 “Flow whole reach, but it is just a trickle” 

 “Trickle of flowing water transect 1-7, water in pools transects 8 – 17, 

rest of the reach is dry” 

3. Locate the temperature probe: 

o Use all available information: Blue flagging, BR, TR, and Probe UTMs, Hobo 

map and description. 

o If you cannot locate the probe make sure you have thoroughly searched the 

area. The probe, its deployment and the data it contains represent a large 

investment by the program, be sure you have exhaustively searched. 

o Crews sometimes move probes during stream sampling and the new 

information is not passed on. Take extra care to search the stream in spots 

you would place a temperature probe; deep pools with good anchors. 
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4. Before removing the probe, record probe condition and stream flow in the 

on the form. 

a. If the probe is buried, make sure to enter the depth it is buried. 

5. Make sure that the probe ID is entered correctly, this is important (enter the 

probe ID off the temperature probe directly, not off the instrument sheet). 

6. Remove all flagging at the reach. 

7. Tie the reach flagging around the probe cable or use new flagging then label the 

flagging with: your name(s), date retrieved, stream name, reach ID, probe ID, 

and G-O-T. 

8. Keep your probes organized together, do not mix them with other probes at the 

bunkhouse. It is easiest to coil the retention cable to keep them organized and 

manageable. 

9. Give your probes to your supervisor at the end of the hitch, and any paper data 

you may have collected. 
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APPENDIX D: Woody Browse Identification Guide 
 

Willow: all willow species, Salix spp. 

 

Alternate leaves of a willow (left) and example of willow alternate branching, buds will 
be located where the leaves connect to the stem of the branch, buds always are formed 
by a single cap. 

 

AspenCott: all aspen and cottonwood species, Populus spp. 

Cottonwood:  Cottonwood trees can be large tower trees or, especially when heavily 

browsed, can be small shrubs.  Both have buds which are formed by multiple scales 

and tend to be sticky and resinous.  

                                

Leaves (left) and bark (right) of a cottonwood. Young bark is thin, and as it gets older it 
is thick, grayish-brown, and deeply furrowed with scaly ridges. Younger stems and twigs 
are yellow-gray.  

        

The sticky, resinous buds of a cottonwood. 
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Aspen: 

     

Leaves (left) and bark (right) of an aspen. Aspen bark does not peel off. 

                                                           

BirchAlder: all birch and alder species, Betula spp. and Alnus spp. 

Birch:  

            
Leaves and flowers (left) and bark (right) of a birch. Birch leaves can be easily confused with 
Aspen leaves. Aspen leaves are flat along the middle vein, Birch leaves have more texture and 
make a slight V shape from the middle vein. Birch and Alder typically will have dangling flowers 
called catkins. Alder leaves are typically more toothed or serrate (sawblade shaped) than 
Aspen.  Both Birch and Alder have lenticels which are small wart like glands on the bark of the 
shrub.  They can be white or grey and are typically stretched horizontally. 
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Alder: 

            

Leaves (left) and bark (right) of a birch stem with lenticels. 

 
 

Dogwood: Cornus sericea 

          
Dogwood at different stages. Typically stems are red sometimes partially grey, Leaves 

are always opposite with 5 to 7 prominent upcurving and parallel veins that converge at 

a tip. By carefully pulling a leaf in half the veins of the leave will remain connected to 

both sections of leaf, this is a unique test for dogwood.  The bark is red, smooth, and 

has white lenticels.  This shrub has white berries when mature. 
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APPENDIX E: PIBO Rules & Guiding Principles 
 

Follow PIBO’s 5 guiding principles: 

1. Safety 

2. Quality Data 

3. Be a good representation of the Forest Service 

4. Efficiency 

5. Enjoy your job and the opportunities it provides 

Hours: 

 The work day is 10 hours long and can range from 0600 hours - 2000 hours daily 
(6:00 am – 8:00 pm) 

 You cannot work outside of those hours without supervisor approval 

 You cannot work more than 11.5 hours in 1 day, without supervisor approval 

 You cannot work more than 80 hours / pay period without prior supervisor approval.  
If you anticipate that your hitch will exceed 80 hours, call the on call supervisor 
immediately to discuss logistics. 

 You must take minimum of 30 minutes for a lunch break 

 If you skip a 15 min break, you cannot quit work 15 min early 

 Setting up and breaking camp are not work hours. Buying groceries or eating lunch 
at a restaurant, is not working, don’t record the hours. 

 Falsification of time & travel sheets is grounds for termination.   
Driving:  

 You absolutely cannot drive past 2000 (8:00 pm)!  Rare exceptions may be granted 
with prior supervisor approval.  Plan ahead so you’re not scrambling to find a camp 
site at 7:45 

 You cannot be on the phone while driving. Violation of the FS policy is grounds for 
termination 

 An individual cannot drive more than 10 hours / day 

 No more than 2 hours driving without a rest stop 

 Do not depart from your approved work travel-route without supervisor approval For 
example, you cannot drive 1/2 hour to get food 

 No alcohol is permitted in the government trucks 

 No smoking in government trucks 
General 

 You cannot stop to eat a meal at an establishment with “Bar” “Tavern” “Pub” 
“Brewery” “Saloon” etc. in the name of the establishment without prior supervisor 
approval 

 Maintain PIBO EM policy that safety is the top priority 

 Check in on Friday, Sunday and any other designated days 

 Makes effort to work cohesively with crew members and supervisors 

 Help maintain strong relationships with bunkhouse providers 

 Follow Equal Opportunity and Civil Rights policies 

 Everyone must wear hiking or wading boots whenever working on the stream 
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