
Appendix X: Functional Assessment of Floodplain Health 

Introduction: The Functional Assessment was developed by a cross-discipline team of ecologists, engineers, statisticians, and policymakers. The intent was to 
provide a simple, accurate, and locally-derived tool to assess specific functional characteristics of three discrete units: the floodplain outside of the Critical Water 
Quality Zone (CWQZ), the Critical Water Quality Zone, and the active channel. For more detail on the regulatory requirements for floodplain modification, see 
1.7.0 (Floodplain Modification Criteria) of this manual. 

A 100 meter transect length will be the base unit for this assessment, which is consistent with other stream assessment tools. However, depending on the size of 
the area being modified, the heterogeneity of the system, and other variables, the measurement unit can vary, as long as the rationale and scale are clearly 
defined in the application process. These tools will be utilized to assess floodplains with modifications proposed as well as to assess the Critical Water Quality 
Zone and/or the active channel before they are restored. These tools will also be used post-restoration to assess the successful completion of the restoration 
required in the Critical Water Quality Zone and/or the active channel. 

The measures selected for the Zone 1 assessment tool are based primarily on riparian vegetation, but also include soil compaction. These measures are a subset 
of a City of Austin-developed tool called the Riparian Functional Assessment (RFA), which is currently used by the Watershed Protection Department to perform 
riparian zone assessments citywide. The Zone 1 assessment will require a tape measure, a soil compaction meter, a stadia rod, and some experience with field 
vegetative assessment methods. For a 100 meter transect, the assessment should take about 1 hour, but ultimately will depend on the age of the vegetative 
community. The more degraded the site, the faster the assessment will go. If the assessment needs to be performed between November and February, the 
assessment will be performed by staff from the Watershed Protection Department, due to a seasonal lack of vegetation. 

The measures selected for the Zone 2 assessment are also taken from the Riparian Functional Assessment and are intended to measure the functional 
characteristics of riparian vegetation plus a measure of soil compaction. The Zone 2 assessment will use the same field instruments as Zone 1 and should take 
approximately 1.5 hours for a 100 meter reach of a stream. Again, this will depend on the age and structure of the riparian community. If the assessment needs 
to be performed between November and February, the assessment will be performed by staff from the Watershed Protection Department, due to a seasonal 
lack of vegetation. 

The Zone 3 assessment includes riparian measures along the immediate banks and overbank, geomorphic characteristics including channel stability 
characteristics, and in-stream aquatic habitat characteristics. The majority of the measures for the Zone 3 assessment were derived from national assessment 
tools developed by the U.S. Forest Service (Pfankuch 1975) and the Environmental Protection Agency (Barbour et al 1999), but it also includes riparian measures 
from the Riparian Functional Assessment and geomorphic measures developed by the EPA (Harman et al 2012) and the Watershed Protection Department. The 
Zone 3 assessment will be performed by staff from the Watershed Protection Department and is required when a proposed site development includes 
modifications to the active channel to achieve a “significant, demonstrable environmental benefit.” This assessment will require the same field instruments as 
the Zone 1 and 2 assessments, plus a densiometer. It will assess the existing conditions and proposed improvements by characterizing the channel in 100 meter 
reach lengths. Depending on the stream length where proposed improvements are planned, the assessment should take between 2 to 8 hours to complete. 

The applicant should submit the applicable worksheets, depending on the level and scale of floodplain modification proposed. In addition to the completed 
worksheets, the applicant should also submit: 

• a map of the area proposed for floodplain modification 
• a map of the area proposed for riparian restoration 

• a map of the established 100-meter transects 
• photo documentation of the areas assessed



Zone 1 – Floodplain Health 

Site/Project Name:           Date:    Time:    

Transect Number:           Staff (if applicable):      

Parameter  Excellent (4) Good (3) Fair (2) Poor (1) Score 

Gap Frequency 
A visual assessment of the number of gaps 
in vegetation. 

0 - 20% of riparian area 
has visual gaps in 
vegetation 

20% - 40% of riparian 
area has visual gaps in 
vegetation 

40 - 60% of riparian 
area has visual gaps in 
vegetation 

> 60% of riparian area 
has visual gaps in 
vegetation 

  

Large Woody Debris 
An evaluation of the amount, composition, 
and distribution of large woody debris. 

7 or more pieces of 
large woody debris  

5 - 6 pieces of large 
woody debris 

3 - 4 pieces of large 
woody debris 

2 or less pieces of large 
woody debris 

 

Soil Compaction 
An assessment of the bulk density of 
the soil. 

0 - 200 pounds per 
square inch  

201 - 400 pounds per 
square inch 

401 - 600 pounds per 
square inch 

> 600 pounds per 
square inch 

  

Structural Diversity  
An evaluation of the canopy and 
understory vegetation. 

> 65% canopy; or  
> 50% canopy and  
> 50% understory 

51 - 65% canopy; or 
0 - 50% canopy and  
> 40% understory 

31 - 50% canopy; or 
0 - 30% canopy and 
> 30% understory 

0 - 30% canopy; or 
0 - 15% canopy and 
0 - 30% understory 

  

Tree Demography   
An assessment of the age class distribution 
of the dominant tree species.  

Dominant tree is 
present in all 4 age 
classes  

Dominant tree is 
present in 3 of 4 age 
classes  

Dominant tree is 
present in 2 of 4 age 
classes  

Dominant tree is 
present in only 1 age 
class or no trees 

  

       

                    Zone 1 Score:                    

Assessed Condition (Circle One)                              Excellent:  18 - 20              Good:  13 - 17              Fair:  8 - 12              Poor:  5 - 7



Zone 1 Methodology 
Establishing Transects and Sample Plots: For the area proposed for floodplain modification in Zone 1, the applicant should establish 100 meter transects along 
the edge closest to the waterway. Each 100 meter transect will need a separate assessment and scoring sheet. Establish 100 square meter sampling plots at 5, 
50, and 95 meters along each transect on the side of the transect within the area proposed for floodplain modification. This is done by running 5 meters 
upstream and 5 meters downstream along the transect and then moving outward 10 meters perpendicular to the transect and away from the stream.  

Gap Frequency: Along the entire 100 meter transect, estimate the relative frequency of riparian buffer gaps. A riparian buffer gap is defined as a void in 
vegetation ≥ 1 meter wide where surface runoff has an unimpeded path to the stream channel. An unimpeded path exists if no vegetation higher than 12 inches 
is present. Only consider woody vegetation that is multi-stemmed or single trunks ≥ 5 inches in diameter. Tally all 1 meter buffer gaps along the 100 meter 
transect and divide by 100 then multiply by 100 to obtain an overall percentage for the transect. 

Large Woody Debris: Along the entire 100 meter transect, record the number of large woody debris pieces observed. Large woody debris is defined as wood 
that is fully or partially exposed and is at least 6 inches in diameter and 3 feet in length.  

Soil Compaction: In the center of the each 100 square meter sample plot, position the tip of the soil compaction meter on the ground. Apply even downward 
pressure on both handles at a slow, even pace and record the gauge reading at a depth of 3 inches. Average the readings from the three sample plots to 
calculate the overall score.  

Structural Diversity: Within each 100 square meter sample plot, estimate the percent cover of the canopy and understory vegetation layers by using the shadow 
cast by each particular layer. The canopy layer is > 5 meters high and the understory is 0.5 to 5 meters high. The surveyors should walk the sample plot, focusing 
on one vegetation category at a time and then agree on one value to record. Running a measuring tape to better define the study area or dividing the sample 
plot into smaller units can help to obtain a more accurate estimation. Average the percentages from the three sample plots to calculate the overall score. 

Woody Demography: Within each 100 square meter sample plot, record the species of the dominant tree present and then record the presence or absence of 
multiple age classes (seedlings, saplings, mature, and snags) for that species. The dominant tree is the tree species with the highest percent coverage of the 
sample plot, as determined by the shadow cast by the canopy. Seedlings are defined as 12 inches or less, having sprouted within the last year. Saplings are > 12 
inches in height, but have yet to reach half their mature height and lack a fully-developed canopy. Mature trees are approaching their maximum height and 
display a fully-developed canopy. Snags are dead trees with little to no vegetation and reduced canopy coverage. Average the number of age classes observed 
from the three sample plots to calculate the overall score. 

 

 

 

 

 



Zone 2 – Critical Water Quality Zone 

Site/Project Name:           Date:    Time:    

Transect Number:           Staff (if applicable):      

Parameter  Excellent (4) Good (3) Fair (2) Poor (1) Score 

Gap Frequency 
A visual assessment of the number of gaps 
in vegetation. 

0 - 20% of riparian area 
has visual gaps in 
vegetation 

20% - 40% of riparian 
area has visual gaps in 
vegetation 

40 - 60% of riparian 
area has visual gaps in 
vegetation 

> 60% of riparian area 
has visual gaps in 
vegetation 

  

Large Woody Debris  
An evaluation of the amount, composition, 
and distribution of large woody debris. 

7 or more pieces of 
large woody debris  

5 - 6 pieces of large 
woody debris 

3 - 4 pieces of large 
woody debris 

2 or less pieces of large 
woody debris 

  

Soil Compaction 
An assessment of the bulk density of 
the soil. 

0 - 200 pounds per 
square inch  

201 - 400 pounds per 
square inch 

401 - 600 pounds per 
square inch 

> 600 pounds per 
square inch 

  

Structural Diversity  
An evaluation of the canopy and 
understory vegetation. 

> 65% canopy; or  
> 50% canopy and  
> 50% understory 

51 - 65% canopy; or 
0 - 50% canopy and  
> 40% understory 

31 - 50% canopy; or 
0 - 30% canopy and 
> 30% understory 

0 - 30% canopy; or 
0 - 15% canopy and 
0 - 30% understory 

  

Tree Demography   
An assessment of the age class distribution 
of the dominant tree species. 

Dominant tree is 
present in all 4 age 
classes  

Dominant tree is 
present in 3 of 4 age 
classes  

Dominant tree is 
present in 2 of 4 age 
classes  

Dominant tree is 
present in only 1 age 
class or no trees 

  

Wetland Tree Status 
Percent of total trees that are defined as 
facultative or greater with respect to 
wetland status. 

> 65% of trees are 
facultative or greater 

50 - 64% of trees are 
facultative or greater 

25 - 49% of trees are 
facultative or greater 

< 25% of trees are 
facultative or greater 

 

Riparian Zone Width 
A measure of the width of the undisturbed 
riparian zone. 

> 18 meters or  
> 75% of the CWQZ 

12 - 18 meters or 
50 - 75% of the CWQZ 

6 - 12 meters or  
25 - 50% of the CWQZ 

< 6 meters or  
< 25% of the CWQZ 

 

 

                  Zone 2 Score:                

Assessed Condition (Circle One)                         Excellent:  25 - 28              Good:  18 - 24              Fair:  11 - 17              Poor:  7 - 10 



Zone 2 Methodology 
Establishing Transects and Sample Plots: For the area proposed for restoration in Zone 2, the applicant should establish 100 meter in-stream transects. Each 100 
meter transect will need a separate assessment and scoring sheet. Establish 100 square meter sampling plots at 5, 50, and 95 meters along the transect on the 
side of the stream adjacent to the proposed floodplain modification (Zone 1). This is done by running 5 meters upstream and 5 meters downstream and then 
moving outward 10 meters perpendicular to the stream into the riparian zone, beginning at the edge of the active channel.  

Gap Frequency: Along the entire 100 meter transect, estimate the relative frequency of riparian buffer gaps. A riparian buffer gap is defined as a void in 
vegetation ≥ 1 meter wide where surface runoff has an unimpeded path to the stream channel. An unimpeded path exists if no vegetation higher than 12 inches 
is present. Only consider woody vegetation that is multi-stemmed or single trunks ≥ 5 inches in diameter. Tally all 1 meter buffer gaps along the 100 meter 
transect and divide by 100 then multiply by 100 to obtain an overall percentage for the transect. 

Large Woody Debris: Along the entire 100 meter transect, record the number of large woody debris pieces observed. Large woody debris is defined as wood 
that is fully or partially exposed and is at least 6 inches in diameter and 3 feet in length.  

Soil Compaction: In the center of the each 100 square meter sample plot, position the tip of the soil compaction meter on the ground. Apply even downward 
pressure on both handles at a slow, even pace and record the gauge reading at a depth of 3 inches. Average the readings from the three sample plots to 
calculate the overall score. 

Structural Diversity: Within each 100 square meter sample plot, estimate the percent cover of the canopy and understory vegetation layers by using the shadow 
cast by each particular layer. The canopy layer is > 5 meters high and the understory is 0.5 to 5 meters high. The surveyors should walk the sample plot, focusing 
on one vegetation category at a time and then agree on one value to record. Running a measuring tape to better define the study area or dividing the sample 
plot into smaller units can help to obtain a more accurate estimation. Average the percentages from the three sample plots to calculate the overall score. 

Woody Demography: Within each 100 square meter sample plot, record the species of the dominant tree present and then record the presence or absence of 
multiple age classes (seedlings, saplings, mature, and snags) for that species. The dominant tree is the tree species with the highest percent coverage of the 
sample plot, as determined by the shadow cast by the canopy. Seedlings are defined as 12 inches or less, having sprouted within the last year. Saplings are > 12 
inches in height, but have yet to reach half their mature height and lack a fully-developed canopy. Mature trees are approaching their maximum height and 
display a fully-developed canopy. Snags are dead trees with little to no vegetation and reduced canopy coverage. Average the number of age classes observed 
from the three sample plots to calculate the overall score. 

Wetland Tree Status: Within each 100 square meter sample plot, perform a brief inventory of tree species composition and abundance. Verify the wetland 
status of each taxa and convert to a percent of total trees that are facultative or greater with respect to wetland indicator status (i.e. number of facultative or 
greater trees / total number of trees present). Average the percentages from the three sample plots to calculate the overall score. 

Riparian Zone Width: At 5, 50, and 95 meters along the transect, run a measuring tape from the edge of active channel perpendicular away from the stream 
channel to the edge of the undisturbed riparian vegetation or the end of the Critical Water Quality Zone, whichever comes first. The edge of the riparian zone 
buffer is often dictated by a human structure (house, fence, road) or management activity (agriculture, mowing) that inhibits plant growth and alters the 
availability of the soil and vegetation to filter surface runoff. Average the measurements from the three locations to calculate the overall score.  



Zone 3 – Active Channel                  Riparian Zone 

Site/Project Name:           Date:    Time:    

Transect Number:           Staff:        

Parameter  Excellent (4) Good (3) Fair (2) Poor (1) Score 

Gap Frequency 
A visual assessment of the number of gaps 
in vegetation. 

0 - 20% of riparian area 
has visual gaps in 
vegetation 

20% - 40% of riparian 
area has visual gaps in 
vegetation 

40 - 60% of riparian 
area has visual gaps in 
vegetation 

> 60% of riparian area 
has visual gaps in 
vegetation 

  

Large Woody Debris  
An evaluation of the amount, composition, 
and distribution of large woody debris. 

7 or more pieces of 
large woody debris  

5 - 6 pieces of large 
woody debris 

3 - 4 pieces of large 
woody debris 

2 or less pieces of large 
woody debris 

  

Soil Compaction 
An assessment of the bulk density of 
the soil. 

0 - 200 pounds per 
square inch  

201 - 400 pounds per 
square inch 

401 - 600 pounds per 
square inch 

> 600 pounds per 
square inch 

  

Structural Diversity  
An evaluation of the canopy and 
understory vegetation. 

> 65% canopy; or  
> 50% canopy and  
> 50% understory 

51 - 65% canopy; or 
0 - 50% canopy and  
> 40% understory 

31 - 50% canopy; or 
0 - 30% canopy and 
> 30% understory 

0 - 30% canopy; or 
0 - 15% canopy and 
0 - 30% understory 

  

Tree Demography   
An assessment of the age class distribution 
of the dominant tree species. 

Dominant tree is 
present in all 4 age 
classes  

Dominant tree is 
present in 3 of 4 age 
classes  

Dominant tree is 
present in 2 of 4 age 
classes  

Dominant tree is 
present in only 1 age 
class or no trees 

  

Wetland Tree Status 
Percent of total trees that are defined as 
facultative or greater with respect to 
wetland status. 

> 65% of trees are 
facultative or greater 

50 - 64% of trees are 
facultative or greater 

25 - 49% of trees are 
facultative or greater 

< 25% of trees are 
facultative or greater 

 

Riparian Zone Width 
A measure of the width of the undisturbed 
riparian zone. 

> 18 meters or  
> 75% of the CWQZ 

12 - 18 meters or 
50 - 75% of the CWQZ 

6 - 12 meters or  
25 - 50% of the CWQZ 

< 6 meters or  
< 25% of the CWQZ 

 

In-Stream Canopy Cover 
An assessment of the amount of canopy 
cover extending over the stream banks. 

> 75% canopy cover 50 - 75% canopy cover 25 - 50% canopy cover < 25% canopy cover  

      

           Riparian Zone Score:                 

Assessed Condition (Circle One)                         Excellent:  29 - 32              Good:  21 - 28              Fair:  13 - 20              Poor:  8 - 12 



Zone 3 – Active Channel             Geomorphology 

Site/Project Name:           Date:    Time:    

Transect Number:           Staff:        

Parameter  Excellent (4) Good (3) Fair (2) Poor (1) Score 

Mass Wasting 
An evaluation of the existing and the 
potential for future major bank sloughing 
within the reach. 

No evidence of past or 
any potential for 
future mass wasting 
into channel. 

Infrequent and/or very 
small. Mostly healed 
over. Low future 
potential. 

Moderate frequency 
and size, with some 
raw spots eroded by 
water during high 
flows.  

Frequent or large, 
causing sediment 
nearly yearlong or 
imminent danger of 
same.  

  

Vegetative Bank Protection  
An evaluation of the amount and variety of 
vegetation covering the channel banks 
within the stream reach. 

> 90% plant density. 
Vigor and variety 
suggests a deep, 
dense, soil binding 
root mass. 

70 - 90% density. 
Fewer plant species or 
lower vigor suggests a 
less dense or deep 
root mass. 

50 - 70% density. 
Lower vigor and 
species form a 
somewhat shallow and 
discontinuous root 
mass. 

< 50% density plus 
fewer species and 
vigor indicate 
discontinuous and 
shallow root mass. 

  

Obstructions, Deflectors, Sediment 
Traps 
An evaluation of the presence of 
obstructions, deflectors, and sediment 
traps within the reach and of its relative 
permanence in the channel. 

Rocks and old logs 
firmly embedded. Flow 
pattern without 
cutting or deposition. 
Pools and riffles stable. 

Some present, causing 
erosive cross currents 
and minor pool filling. 
Obstructions and 
deflectors newer and 
less firm. 

Moderately frequent, 
unstable obstructions 
and deflectors move 
with high water 
causing bank cutting 
and filling of pools. 

Frequent obstructions 
and deflectors cause 
bank erosion. 
Sediment traps’ full 
channel migration 
occurring. 

  

Undercutting  
An assessment of the prevalence and the 
height of cut and raw banks along the 
channel reach. 

Little or none evident. 
Infrequent, raw banks 
< 15 cm high.  

Some, intermittently at 
outcurves and 
constrictions. Raw 
banks < 30 cm. 

Significant. Cuts 30 - 60 
cm high. Root mat 
overhangs and 
sloughing evident.  

Almost continuous 
cuts, some > 60 cm 
high. Failure of 
overhangs. 

  

Deposition 
An analysis of the amount of recent 
deposition of sediments in  the reach 
resulting in new in-stream features such as 
bars, or filled-in pools. 

Little or no 
enlargement of 
channel or point bars.  

Some new increase in 
bar formation, mostly 
from coarse gravels. 

Moderate deposition 
of new gravel and 
coarse sand on old and 
some new bars. 

Extensive deposits of 
predominantly fine 
particles. Accelerated 
bar development. 

  

 

 



Zone 3 – Active Channel             Geomorphology 

Site/Project Name:           Date:    Time:    

Transect Number:           Staff:        

Parameter  Excellent (4) Good (3) Fair (2) Poor (1) Score 

Consolidation or 
Particle Packing 
An analysis of the degree to which stream 
bed particles are stabilized in the bed, 
either due to embeddedness or the 
orientation of the particles. 

Assorted sizes tightly 
packed and/or 
overlapping. 

Moderately packed 
with some 
overlapping. 

Mostly a loose 
assortment with no 
apparent overlap. 

No packing evident. 
Loose, easily moved. 

  

Scouring and Deposition 
An analysis of the extent of bed material 
mobilization within the reach, evidenced by 
scouring and/or deposition. 

< 5% of the bottom 
affected by scouring 
and deposition. 

5 - 30% affected. Scour 
at constrictions and 
where steep. Pool 
deposition. 

30 - 50% affected. 
Deposits and scour 
at obstructions, 
constrictions, and 
bends. 

> 50% of bed in a state 
of flux or change 
nearly  
year-long. 

  

Entrenchment Ratio 
An assessment of how entrenched the  
stream is. 

Little or no 
entrenchment.  
Ratio > 2.5 

Minimal 
entrenchment. 
Ratio of 2.0 - 2.5 

Moderate 
entrenchment. 
Ratio of 1.2 - 2.0 

Highly entrenched. 
Ratio < 1.2 

 

Floodplain Connectivity/ 
Bank Height Ratio 
An assessment of how easily storm flows 
inundate the floodplain.  

Functioning floodplain. 
Ratio of 1.0 - 1.2 

Floodplain functioning 
but at risk. Ratio of 
1.3 - 1.5 

Floodplain not 
functioning. 
Ratio of 1.5 - 1.7 

Severely degraded 
floodplain function. 
Ratio > 1.7 

  

       
Subtract up to 4 points for Exposed Infrastructure (2 pts.) and Evidence of Headcuts (2 pts.)     Deductions:     

                                                                                                                                                        Geomorphology Score:     

Assessed Condition (Circle One)                         Excellent:  32 - 36              Good:  23 - 31              Fair:  14 - 22              Poor:  5 - 13 

 



Zone 3 – Active Channel             Aquatic Habitat 

Site/Project Name:           Date:    Time:    

Transect Number:           Staff:        

Parameter  Excellent (4) Good (3) Fair (2) Poor (1) Score 

Epifaunal Substrate and  
Available Cover 
An evaluation of the channel substrate, 
snags, submerged logs, and other stable 
habitat features to determine the amount 
of habitat available for epifaunal 
community colonization. 

Greater than 70% of 
substrate favorable for 
epifaunal colonization 
and fish cover; mix of 
snags, submerged logs, 
undercut banks, 
cobble or other stable 
habitat and at stage to 
allow full colonization 
potential (i.e., logs/ 
snags that are not new 
fall and not transient). 

40 - 70% mix of stable 
habitat; well-suited for 
full colonization 
potential; adequate 
habitat for 
maintenance of 
populations; presence 
of additional substrate 
in the form of new fall, 
but not yet prepared 
for colonization. 

20 - 40% mix of stable 
habitat; habitat 
availability less than 
desirable; substrate 
frequently disturbed or 
removed. 

Less than 20% stable 
habitat; lack of habitat 
is obvious; substrate 
unstable or lacking. 

  

Embeddedness  
An evaluation of the degree to which 
gravel, cobble, and boulder particles are 
surrounded by fine sediments. 

Gravel, cobble, and 
boulder particles are  
0 - 25% surrounded by 
fine sediment. Layering 
of cobble provides 
diversity of niche 
space. 

Gravel, cobble, and 
boulder particles are 
25 - 50% surrounded 
by fine sediment. 

Gravel, cobble, and 
boulder particles are 
50 - 75% surrounded 
by fine sediment. 

Gravel, cobble, and 
boulder particles are 
more than 75% 
surrounded by fine 
sediment. 

  

Velocity/Depth Regimes 
An evaluation of the presence of four 
categories of regimes: slow-deep, slow-
shallow, fast-deep, and fast-shallow. 
Highest scores are assigned to reaches with 
all four velocity/depth regimes. 

All four velocity/depth 
regimes present (slow-
deep, slow-shallow, 
fast-deep, fast-
shallow). Slow is < 0.3 
m/s, deep is > 0.5 m. 

Only 3 of the 4 regimes 
present (if fast-shallow 
is missing, score lower 
than if missing other 
regimes). 

Only 2 of the 4 habitat 
regimes present (if 
fast-shallow or slow-
shallow are missing, 
score low). 

Dominated by 1 
velocity/depth regime 
(usually slow-deep). 

  



Zone 3 – Active Channel             Aquatic Habitat 

Site/Project Name:           Date:    Time:    

Transect Number:           Staff:        

Parameter  Excellent (4) Good (3) Fair (2) Poor (1) Score 

Sediment Deposition 
An analysis of the degree to which  
in-stream features are enlarging, with 
areas with less than 5 percent of the reach 
affected by deposition receiving the highest 
scores. 
 

Little or no 
enlargement of islands 
or point bars and less 
than 5% (< 20% for 
low-gradient streams) 
of the bottom affected 
by sediment 
deposition.  

Some new increase in 
bar formation, mostly 
from gravel, sand, or 
fine sediment; 5 - 30% 
(20 - 50% for low-
gradient) of the 
bottom affected; slight 
deposition in pools.  

Moderate deposition 
of new gravel, sand, or 
fine sediment on old 
and new bars; 30 - 50%  
(50 - 80% for low-
gradient) of the 
bottom affected; 
sediment deposits at 
obstructions, 
constrictions, and 
bends; moderate 
deposition of pools 
prevalent. 

Heavy deposits of fine 
material, increased bar 
development; more 
than 50% (80% for low-
gradient) of the 
bottom changing 
frequently; pools 
almost absent due to 
substantial sediment 
deposition. 

  

Frequency of Riffles 
An analysis of the occurrence of riffles, with 
reaches in which the average distance 
between riffles is less than seven times the 
channel's bankfull width receiving the 
highest scores. 

Riffles relatively 
frequent; ratio of 
distance between 
riffles divided by width 
of the stream < 7:1 
(generally 5 to 7); 
variety of habitat is 
key.  

Occurrence of riffles 
infrequent; distance 
between riffles divided 
by the width of the 
stream is between  
7 to 15.  

Occasional riffle or 
bend; bottom contours 
provide some habitat; 
distance between 
riffles divided by the 
width of the stream is 
between 15 to 25.  

Generally all flat water 
or shallow riffles; poor 
habitat; distance 
between riffles divided 
by the width of the 
stream is a ratio of  
> 25.  

  

Flow Permanence Score 
An assessment of the degree of coverage 
and species diversity of plants within the 
zone. High coverage and species diversity 
are indicative of stream functionality. 

Flow permanence 
score from proximate 
EII reach > 85 

Flow permanence 
score from proximate 
EII reach between  
74 - 85 

Flow permanence 
score from proximate 
EII reach between  
45 - 75 

Flow permanence 
score from proximate 
EII reach < 45 

  

 

   Aquatic Habitat Score:                

Assessed Condition (Circle One)                            Excellent:  22 - 24              Good:  16 - 21              Fair:  10 - 15              Poor:  6 - 9 



Zone 3 – Active Channel                      Total Score 

Site/Project Name:           Date:    Time:    

Transect Number:           Staff:        

 

Final Scoring      

 

  Riparian Zone Score:      

                                                                                                                                                        + Geomorphology Score:      

      + Aquatic Habitat Score:      

        Total Zone 3 Score:      

 

Assessed Condition (Circle One)                         Excellent:  82 - 92              Good:  59 - 81              Fair:  36 - 58            Poor:  19 - 35 



Zone 3 Methodology 

Establishing Transects and Sample Plots: For the active channel in Zone 3, the assessment will be performed using 100 meter in-stream transects. Each 100 
meter transect will need a separate assessment and scoring sheet. Establish 100 square meter sampling plots at 5, 50, and 95 meters along the transect for both 
sides of the stream. This is done by running 5 meters upstream and downstream and 10 meters perpendicular to the stream into the riparian zone beginning at 
the edge of active channel.  

Note: The Zone 3 assessment will be performed by staff from the Watershed Protection Department. The methodology and scoring sheets are included within 
this appendix for purposes of transparency and for applicants that may wish to perform a preliminary assessment prior to submitting an application. 

Riparian Zone 

Gap Frequency: Along the entire 100 meter transect, estimate the relative frequency of riparian buffer gaps. A riparian buffer gap is defined as a void in 
vegetation ≥ 1 meter wide where surface runoff has an unimpeded path to the stream channel. An unimpeded path exists if no vegetation higher than 12 inches 
is present. Only consider woody vegetation that is multi-stemmed or single trunks ≥ 5 inches in diameter. Tally all 1 meter buffer gaps along both banks of the 
100 meter transect and divide by 200 then multiply by 100 to obtain an overall percentage for the transect. 

Large Woody Debris: Along the entire 100 meter transect, record the number of large woody debris pieces observed. Large woody debris is defined as wood 
that is fully or partially exposed and is at least 6 inches in diameter and 3 feet in length. 

Soil Compaction: In the center of the each 100 square meter sample plot, position the tip of the soil compaction meter on the ground. Apply even downward 
pressure on both handles at a slow, even pace and record the gauge reading at a depth of 3 inches. Average the readings from the six sample plots to calculate 
the overall score.  

Structural Diversity: Within each 100 square meter sample plot, estimate the percent cover of the canopy and understory vegetation layers by using the shadow 
cast by each particular layer. The canopy layer is > 5 meters high and the understory is 0.5 to 5 meters high. The surveyors should walk the sample plot, focusing 
on one vegetation category at a time and then agree on one value to record. Running a measuring tape to better define the study area or dividing the sample 
plot into smaller units can help to obtain a more accurate estimation. Average the percentages from the six sample plots to calculate the overall score. 

Woody Demography: Within each 100 square meter sample plot, record the species of the dominant tree present and then record the presence or absence of 
multiple age classes (seedlings, saplings, mature, and snags) for that species. The dominant tree is the tree species with the highest percent coverage of the 
sample plot, as determined by the shadow cast by the canopy. Seedlings are defined as 12 inches or less, having sprouted within the last year. Saplings are > 12 
inches in height, but have yet to reach half their mature height and lack a fully-developed canopy. Mature trees are approaching their maximum height and 
display a fully-developed canopy. Snags are dead trees with little to no vegetation and reduced canopy coverage. Average the number of age classes observed 
from the six sample plots to calculate the overall score. 

Wetland Tree Status: Within each 100 square meter sample plot, perform a brief inventory of tree species composition and abundance. Verify the wetland 
status of each taxa and convert to a percent of total trees that are facultative or greater with respect to wetland indicator status (i.e. number of facultative or 
greater trees / total number of trees present). Average the percentages from the six sample plots to calculate the overall score. 



Riparian Zone Width: At 5, 50, and 95 meters along the transect, run a measuring tape from the edge of active channel perpendicular away from the stream 
channel to the edge of the undisturbed riparian vegetation or the end of the Critical Water Quality Zone, whichever comes first. The edge of the riparian zone 
buffer is often dictated by a human structure (house, fence, road) or management activity (agriculture, mowing) that inhibits plant growth and alters the 
availability of the soil and vegetation to filter surface runoff. Average the measurements from the three locations to calculate the overall score.  

In-Stream Canopy Cover: Take a densiometer measurement at 5, 50, and 95 meters along the transect. Facing downstream, hold the densiometer level 12 to 18 
inches in front of the body so the operator’s head is just outside of the grids. Count the number of quarter squares not occupied by vegetation. Multiply the total 
count by 1.04 and subtract from 100 to obtain percent canopy cover. Average the percentages from the three locations to calculate the overall score. 

Geomorphology 

Mass Wasting: Along each 100 meter transect, perform a visual observation that evaluates the existing and the potential for future major bank sloughing within 
the reach.      

Bank Protection: Along each 100 meter transect, perform a visual observation that evaluates the amount and variety of vegetation covering the channel banks 
within the stream reach.      

Obstructions, Deflectors, Sediment Traps: Along each 100 meter transect, perform a visual observation that evaluates the presence of obstructions, deflectors, 
and sediment traps within the reach and of its relative permanence in the channel.       

Undercutting: Along each 100 meter transect, perform a visual observation that evaluates the prevalence and the height of cut and raw banks along the channel 
reach.      

Deposition: Along each 100 meter transect, perform a visual observation that evaluates the amount of recent deposition of sediments in the reach resulting in 
new in-stream features such as bars or filled-in pools.      

Consolidation or Particle Packing: Along each 100 meter transect, perform a visual observation that evaluates the degree to which stream bed particles are 
stabilized in the bed, either due to embeddedness or the orientation of the particles.      

Scouring and Deposition: Along each 100 meter transect, perform a visual observation that evaluates the extent of bed material mobilization within the reach, 
evidenced by scouring and/or deposition.      

Entrenchment Ratio: At a reference site along each 100 meter transect, measure the width of the floodprone area, bankfull channel width, and bankfull depth. 
Calculate the entrenchment ratio by dividing the floodprone area (channel width at 2 times the bankfull depth) by the surface width of the bankfull channel.   

Floodplain Connectivity/Bank Height Ratio: Within each 100 meter transect, measure the bankfull depth and topographic low bank height. Estimate the bank 
height ratio by dividing the height of the low bank by the bankfull depth.      

Exposed Infrastructure: Along each 100 meter transect, perform a visual observation that determines if exposed infrastructure such as footings or pipes is 
evident.       

Evidence of Headcuts: Along each 100 meter transect, perform a visual observation that determines if headcuts are evident. A headcut (also known as a 
knickpoint) is an erosional feature where an abrupt vertical drop in the stream bed occurs.      



Aquatic Habitat 

Epifaunal Substrate and Available Cover: Along each 100 meter transect, perform a visual observation that evaluates the channel substrate, snags, submerged 
logs, and other stable habitat features to determine the amount of habitat available for epifaunal community colonization. 

Embeddedness: Along each 100 meter transect, perform a visual observation that evaluates the degree to which gravel, cobble, and boulder particles are 
surrounded by fine sediments. 

Velocity/Depth Regimes:  Along each 100 meter transect, perform a visual observation that evaluates the presence of four categories of regimes: slow-deep, 
slow-shallow, fast-deep, and fast-shallow. Highest scores are assigned to reaches with all four velocity/depth regimes. 

Sediment Deposition: Along each 100 meter transect, perform an assessment that evaluates the degree to which in-stream features are enlarging, with areas 
with less than 5 percent of the reach affected by deposition receiving the highest scores. 

Frequency of Riffles: Along each 100 meter transect, perform an assessment that evaluates the occurrence of riffles, with reaches in which the average distance 
between riffles is less than seven times the channel's bankfull width receiving the highest scores. 

Flow Permanence Score:  For each 100 meter transect, utilize the flow permanence score calculated for the proximate Environmental Integrity Index (EII) reach. 
Confirm in the field with a visual observation that evaluates the degree of coverage and species diversity of plants within the zone. 
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