NORFOLK DISTRICT CORPS OF ENGINEERS REGULATORY BRANCH

STREAM ATTRIBUTES CREDITING METHODOLOGY:  IMPACT AND COMPENSATION REACHES – FEEDBACK FORM

This form is designed and intended for you to provide feedback to the Corps and DEQ on the proposed Stream Attributes Crediting Methodology.  Specific comments are sought on the selected variables, indices, scaling of least disturbed to most disturbed metrics, field utility and the applicability of the methodology for quantifying impacts and mitigation requirements.  We look forward to your input.

Because ongoing data collections are important to refine and validate the methodology, it will be reviewed quarterly for twelve (12) months; after which the methodology will be reviewed annually.  Comments along with the completed Feedback Form should be submitted to the Corps and DEQ within 30 days of the end of each 3 month review period.  

Streams selected and sampled approximated least disturbed to most disturbed conditions.  An index of 1.0 was assigned to the range of variation for each variable in least disturbed streams.  Variables for streams with disturbance levels greater than least disturbed streams were qualitatively scaled based on best professional judgment; and assigned condition indices of 0.75, 0.50 and 0.25.  The Riparian Condition and Channelization variables, however, did not follow this pattern.  Riparian Condition indices are based on a continuum rather than discreet categories; and Channelization functions as an on/off switch: 1.0 not channelized and 0.25 channelized.

‘Least Disturbed’ implies that even the best streams in an area may exhibit some level of disturbance.  These ‘Least Disturbed’ streams serve as reference conditions for all five variables.  Least disturbed streams, by definition, receive a Stream Condition Index (SCI) of 1.0 for each of the 5 variables.  So, a least disturbed stream in the Piedmont Physiographic Region would look like this:


Channel Incision (BHR) = < 1.5 = 1.0 SCI


Riparian Condition = Average Width 100 feet, both banks = 1.0 SCI


Bank Erosion = < 5% = 1.0 SCI


Channelization – None = 1.0 SCI


Instream Habitat Features = 50% > OR < 25% cobble/gravel embeddedness = 1.0 SCI

Streams with disturbance levels greater than reference condition (i.e., least disturbed streams) were qualitatively scaled based on best professional judgment.

Feedback on actual field conditions coupled with one’s field experience is important to calibrating and refining this assessment approach.  As the body of collected data grows, statistical analyses can be used to determine the appropriate range of metrics in a more objective manner.

Investigator Comments:

1. Channel Incision:  Bank Height Ratios (BHR) reflect a subset of streams that all exhibit some degree of incision. Generally, values greater than 1.0 indicate an incised channel.  Rosgen analyzed the relationship between BHR and channel stability and suggested the following BHR categories: 1.0 – 1.1 Stable; 1.1 – 1.3 Slightly Incised; 1.3 – 1.5 Moderately Incised; 1.5 > Deeply Incised.  For purposes of this assessment, a BHR of < 1.5, while a departure from Rosgen’s findings, generally reflects least disturbed conditions within the Piedmont Physiographic Region.  However, this is based on a limited data set and BHR reference conditions may be adjusted up or down as more data from actual field conditions becomes available.  

Does the BHR scaling appropriately reflect a range of conditions from least disturbed to most disturbed BHR conditions? 

1.0   = BH Ratio < 1.5 – Least Disturbed Condition


0.75 = BH Ratio 1.5 < 1.7


0.50 = BH Ratio 1.7 < 2.0


0.25 = BH Ratio 2.0 >  – Most Disturbed Condition


RECOMMENDATIONS:

2. Riparian Condition:  Riparian Condition SCI’s are calculated along a continuum where every 1 foot average width is given a SCI of 0.01 up to a maximum average width of 100 feet (100ft X 0.01 = 1.0); (up to 300 feet when calculating mitigation credit).  Is this a reasonable approach when determining the Riparian Condition SCI and is an average width of 100 feet each bank reflect least disturbed conditions?

RECOMMENDATIONS:

3. Bank Erosion:  Percent bank erosion was adopted from the Environmental Protection Agency’s Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers (Barbour, et.al. 1999).  Do these percentages and scaling appropriately reflect a range of conditions from least disturbed to most disturbed in the Piedmont Physiographic Region?

1.0   = < 5 % total channel length eroding – Least Disturbed Condition


0.75   = 5 % < 30 % total channel length eroding


0.50 = 30 % < 60 % total channel length eroding


0.25 = 60 % > total channel length eroding – Most Disturbed Condition


RECOMMENDATIONS:

Factors of excessive bank erosion were listed as follows:

1) Bank height vs. bankfull depth (Bank Height Ratio).

2) Density of roots.

3) Rooting depth vs. bank height.

4) Bank angle.

5) Soil stratification (interspersion of soil layers consisting of different soil types, textures, etc).

6) Soil particle size (fine textured bank material is more susceptible to erosion than coarser textured soils).

Indicators of excessive erosion included:

1) Cut banks with raw, exposed surfaces.

2) Bank angle of repose that is near vertical or greater.

3) Exposed, dangling roots.

4) Root-mat overhangs.

5) Bank sloughing.

Were these factors and indicators helpful in determining percent bank erosion – why or why not?

RECOMMENDATIONS:

4. Channelization: Channelization is treated as an ‘on/off’ switch: if channelized, the SCI is set at 0.25; if unchannelized, the SCI is set at 1.0? 

Channelized – No: SCI = 1.0

Channelized – Yes:  SCI = 0.25

Is this treatment of channelized versus unchannelized stream segments appropriate?

RECOMMNEDATIONS:

5. Instream Habitat: Percentages of instream habitat features OR percentages of gravel/cobble embeddedness were adapted from the Environmental Protection Agency’s Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers (Barbour, et.al. 1999).  

The EPA RBP’s distinction between high gradient and low gradient streams is based on descriptors rather than percent slope.  High gradient streams are characterized as streams with a prevalence of riffles/runs and a coarse substrate on “moderate to high gradient landscapes”.  Low gradient streams are glide/pool systems having fine sediment substrates or infrequent aggregations of more coarse materials and located on “low to moderate gradient landscapes”.  The 25+ streams sampled in the Piedmont Physiographic region were representative of both high gradient and low gradient conditions.  For this reason, when the stream had a prevalence of low gradient features; i.e., characterized by a substrate of fine sediments, had infrequent patches of coarser substrates (if any) and dominated by glide/pool habitats, the EPA RPB metrics for low gradient streams were used.  Conversely, if the streams had characteristics consistent with high gradient streams the metrics for embeddedness were adopted.  The EPA RBP mentions high gradient and low gradient streams can overlap on moderate gradient landscapes.  These are the conditions in the Piedmont Physiographic Region and it was reflected in the streams examined.

gravel/cobble absent (low gradient streams):

1.0   = > 50 % channel with instream habitat features – Least Disturbed Condition

0.75 = 30% < 50 % channel with instream habitat features
0.50 = 10 % < 30 % channel with instream habitat features

0.25 = < 10 % channel with instream habitat features – Most Disturbed Condition

gravel/cobble present (high gradient streams): 

1.0   = < 25 % embedded – Least Disturbed Condition
0.75 = 25 % < 50 % embedded

0.50 = 50 % < 75 % embedded 

0.25 = 75% > embedded – Most Disturbed Condition

Do these percentages generally reflect stream habitat condition in the Piedmont Physiographic Region – why or why not?

Note: Some investigators may find it easier to estimate the percentage of the channel lacking habitat features by focusing on the absence of pools, large woody debris, leaf packs, etc.  For example, if 70 percent of the channel lacks such features, then 30 percent has instream habitat features and the Stream Condition Index = 0.75.  Does such an approach make estimating instream habitat features easier or more difficult – why or why not?

RECOMMNEDATIONS:

GENERAL PROCEDURES:

The following procedures were recommended:

1. Whenever possible, flag or mark the upstream end of the project first; then walk the stream banks downstream to the downstream end of the project taking note of the channel, streambed, stream banks, bankfull indicators, riparian vegetation and overall condition of the stream assessment reach (SAR).

2. During this initial reconnaissance, determine if the prevalent characteristics of the stream reflect low gradient stream conditions or high gradient conditions and assess instream habitat as discussed above.  Document the methodology selected and rationale.

3. At the downstream end, start a data sheet and measure the bank height ratio (BHR);

4. Walk upstream 100 feet, filling out the data sheet for each variable (Riparian Condition, Bank Erosion, Channel Alteration, Instream Habitat, (what happened to Channel Incision); 

5. At the 200 foot mark, begin another data sheet and record the BHR; then traverse the next 100 foot section and measure each variable as before.  Continue this process, measuring the BHR and filling out a new data sheet for each 100-foot section until the entire SAR is covered. 

6. Mark on an appropriately scaled map the location of each 100-foot section and the location the BHR was measured.

7. After the SCU’s have been calculated for each variable, sum each variable SCU such that all Riparian Condition SCU’s are totaled, all Channel Incision SCU’s are totaled and so on until each of the five variable SCU’s have been summed. 

8. Total SCU’s (TSCU) are the summation of the five variable SCU’s.

Did the procedures facilitate application of the methodology in the field and calculation of the SCU’s and TSCU’s – why or why not?

RECOMMENDATIONS:

GENERAL RECOMMENDATIONS/COMMENTS:

