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Abstract 

Manner, Catherine. Master of Natural Resources- Assessment and Analysis Technical Option. 

Title: Analysis of Stream Restoration Design Approaches through Man-Made Drained Ponds using, the 

Stream Quantification Tool 

Every stream restoration design is different from the rest, no two restoration projects are the same. No 

design method is proven the best method in all scenarios. In the mitigation/restoration field, more and 

more stream restoration projects are being completed to restore historical stream channels through 

drained man-made ponds. Yet, providers of mitigation have attempted many different ways to design 

this specific kind of stream. The field has yet to agree on the best technical design approach for 

designing a channel through a drained pond.  

A survey was conducted through use of Google Forums to assess an industry wide opinion concerning 

different design approaches through drained ponds. The questions were designed to identify people’s 

backgrounds in the industry and to gage if there place of work or experience level influenced there 

choice in preferred design approaches.  

In order to gain an understanding about which design approaches produced the most successful 

restoration projects one assessment method was used on all case study sites. The three (Site A, Site B, 

and Site C) stream restoration sites were assessed using the Stream Quantification Tool (SQT). Each of 

these three sites where stream restoration was conducted was located where a pond once existed. At 

each site a different design approach was used. The SQT was used at each site to determine which 

design approach provided the most functional uplift to the stream system. In North Carolina, the Stream 

Quantification Tool (SQT), created by Will Harman, is the latest assessment method to be developed. 

The SQT focuses on stream restoration and how it is necessary to understand how stream functions 

work together. The tool is built around function based parameters, which are interrelated and build 

upon each other. Assessing a stream’s function allows for a more successful stream restoration project.  

 

 

  



Acknowledgements  

I would like to thank my committee Dr. Gary Blank, Dr. Barbra Doll and Dr. Ryan Emanuel for supporting 

me throughout this project. I wish to thank my advisor Dr. Gary Blank, who took on a student whose 

goal was to complete a master’s degree while working full time to gain experience in the environmental 

industry. Thank you for working with me and allowing me the flexibility.  I wish to thank Dr. Barbra Doll 

for helping me navigate the process of getting accepted into N.C State University and helping me form a 

project that was both interesting and helpful to the mitigation industry. I am truly appreciative of your 

guidance throughout my time at NC State and in my career.  

I would also like to thank my coworkers, thank you for the flexibility, encouragement and endless 

support in furthering my education. Thank you to my parents and family who have always been my 

personal cheerleaders in everything I do, your support is incredible. Last but not least, thank you to my 

fiancé, Austin Roland, who has supported me from the beginning of this adventure. You have been there 

through all the stress offering persistent encouragement, and I am very grateful for all your help.    

  



Table of Contents 
Abstract ......................................................................................................................................................... 2 

Acknowledgements ....................................................................................................................................... 3 

Introduction .................................................................................................................................................. 5 

Background ............................................................................................................................................... 6 

Methods ........................................................................................................................................................ 8 

Survey........................................................................................................................................................ 8 

Field Assessment Methods ....................................................................................................................... 9 

Stream Quantification Tool Assessment Data Entry ............................................................................... 11 

Results ......................................................................................................................................................... 13 

Survey...................................................................................................................................................... 13 

Stream Quantification Tool ..................................................................................................................... 15 

Site A ................................................................................................................................................... 16 

Site B ................................................................................................................................................... 18 

Site C ................................................................................................................................................... 20 

Discussion.................................................................................................................................................... 22 

Survey...................................................................................................................................................... 22 

Stream Quantification Tool ..................................................................................................................... 25 

Site A ................................................................................................................................................... 25 

Site B ................................................................................................................................................... 26 

Site C ................................................................................................................................................... 27 

Recommendations ...................................................................................................................................... 28 

References .................................................................................................................................................. 31 

Appendix ..................................................................................................................................................... 33 

A. Survey ................................................................................................................................................. 33 

B. Raw Data ............................................................................................................................................. 34 

 

 

 

 

 

  



Introduction 

The industry surrounding stream restoration developed from the idea of restoring lost environmental 

functions and returning the environment to its pre-disturbed conditions.  The Clean Water Act, enacted 

in 1972, was the driving factor starting the restoration industry. The basic principle behind the 

legislation is that an artificial impact to a stream considered “Waters of the United States” must be 

mitigated to offset the impact. The regulatory definition of restoration is “the manipulation of physical, 

chemical, or biological characteristics of a site with the goal of returning natural/historical functions to a 

former or degraded aquatic resource”(Compensatory Mitigation for Losses of Aquatic Resources; Final 

Rule, 2008). The practice of river restoration is now widely accepted by government agencies and other 

stakeholders as an essential conservation practice and as a form of natural resource management 

(Wohl, 2005). Many stream design projects throughout the United States, however, currently proceed 

with minimal scientific context (Wohl, 2005). 

The increasing need for mitigation creates an immediate need for educating people in the restoration 

industry. The mid-1980s witnessed a high demand for accredited training and industry wide standards 

(Lave, 2012). A professional geomorphologist named Dave Rosgen, created a system to classify and 

restore streams. This method, known as Natural Channel Design (NCD), has been adopted by local, state 

and federal agencies across the United States (Lave, 2012). It remains the most widely accepted practice 

for the restoration of shallow streams (Wohl, 2015). Natural channel design defined by Rosgen is the 

approach to river restoration that emulates natural river systems and was developed to help redirect 

the manner in which past traditional river works have impacted natural river systems (Rosgen, 2011). 

NCD integrates fluvial processes over time and spatial scales of self-formed and maintained rivers 

(Rosgen, 2011).  

In addition to the NCD method of stream restoration, many states have completed research to develop 

tools to make stream restoration more efficient and better suited for various types of environments. For 

example, at North Carolina State University the stream restoration program exists within the 

Department of Biological and Agricultural Engineering. In this program, students learn a holistic process 

that requires an understanding of physical and biological components of a stream system and its 

watershed (Stream Restoration Program). This program also encourages professionals to share what 

they have learned in the industry to help improve design efficiency. It is a platform that strives to 

showcase successes and failures, as well as to help develop techniques and methodologies in the 

industry. Because of the infancy of this industry, new methods to advance the industry are still being 



created. The practice of river restoration is still developing today so a need persists for continued 

development of a sound scientific basis for industry practices (Wohl, 2005). 

The focus of restoration projects has shifted over time from being mostly concerned over the 

geomorphic structure of a stream into more of an overall approach of examining the hydrologic, 

geomorphic, and biological process of a stream (Bernhardt, 2011). An important part of stream 

restoration is how we identify the restoration goals, and focusing on processes rather than form will 

more effectively address most restoration goals (Wohl, 2005). 

Recently a new function based assessment method has been developed that focuses on stream form as 

well as stream functions. The most recent method created is the Stream Quantification Tool (SQT) 

created by Will Harman with Stream Mechanics, with help from scientists, engineers, and resource 

managers (Harman, 2012). The SQT was created based on the knowledge that in order to have a 

successful stream restoration project it is necessary to understand how stream functions work together, 

and how restoration influences each function (Harman, 2012). This tool shows how different stream 

functions interrelate and build on each other. When completing a stream restoration project with the 

SQT, the practitioner does an initial assessment based on functions and then follows by setting project 

goals. Having an understanding of the stream’s functions enables a more successful project overall.   

This paper is a case study that analyses three different stream design approaches through man-made 

drained ponds. The SQT is used as a scientific based assessment method to determine which design 

approach leads to a better functioning system. No one size fits all when it comes to stream design 

approaches, even if the situations may appear similar (Hilderbrand, 2005).  Yet one of the major goals in 

restoration ecology is to develop a suite of methods that can work in given situations to the best effect 

(Hilderbrand, 2005). The SQT is a new method based on incorporation of both geomorphic and biologic 

concepts that can give insight into how different stream design approaches effect a project’s outcome.  

Background  

As stated in the definition of restoration, the overarching goal is to restore a stream system to its 

historical function. The challenge that comes with restoring an environment to what it once was is the 

challenge of implementation. It begs the question, should we restore form/structure, function, or a 

combination of the two (Wohl 2015). Most practitioners would agree that a pre-disturbed state is 

preferred over a degraded one, but the ability to create a system that resembles a pre-disturbance may 

be very difficult or impossible (Hilderbrand, 2005). Most streams will never be restored to their pre-



settlement condition, but it is argued that when doing remediation work the restored stream must be 

connected to its pre-settlement valley floor (Gutshall, 2011). 

This study focuses specifically on three sites where ponds were drained with the idea of restoring the 

historical stream channel that previously existed in the location. It is thought that one of the most 

significant effects human activities have had on streams is burying of valley bottoms in sediment (Parola, 

2011). In these valley bottoms post settlement alluvium eventually filled ponds upstream of dams built 

to power mills, transport logs, created for fish ponds or farm ponds (Walter, 2008). In this study fish 

ponds and farm ponds are being restored using different design techniques to restore historic functions.  

Many different approaches to stream restoration exist. In this study, each site demonstrated a different 

design approach in the area where a pond used to exist. Site A exemplified the design method in which 

heavy equipment cut a new stream channel. Site B exemplified the soft-handed restoration approach, 

where the channel formed on its own. Lastly, Site C exemplified a stream restoration approach where 

the legacy sediment was extracted with equipment and a channel was then cut using heavy equipment. 

All three sites were assessed to show how the functional-based approach would score the results of 

each different design scenario.  

Currently the state of North Carolina has several existing condition assessment methods that are used 

when practitioners look at stream complexes. These methods include conditional assessment methods 

like the North Carolina Stream Assessment Method (NCSAM) and the North Carolina Wetland 

Assessment Method (NCWAM). More recently, however, a shift in what the existing conditions 

assessment should focus on has emerged. More focus is being placed on the functional-based 

parameters and measurement methods. The stream functions pyramid framework (SFPF) is being used 

in assessments. This framework is a hierarchy of stream functions, starting with hydrology and moving 

up into hydraulic, geomorphology, physiochemical and then biology functions, seen below in Figure 1 

(Harman, 2012). The pyramid is based on the idea that the lower levels support the upper levels and 

without the bottom of the pyramid the top can’t exist. 

  



Figure 1. Stream Function Pyramid  

 

This project uses the Stream Quantification Tool (SQT) as an assessment method on the three different 

sites to determine how well streams are functioning after implementation of different design methods. 

All three sites chosen were stream restoration sites where design and construction occurred after the 

draining of a pond.  

Methods 

Survey 

During a site review visit with a private company, employees from the NC Division of Mitigation Services, 

and members of the Inter-Agency Review Team (IRT) generated a lot of discussion about what would be 

the correct restoration approach to be used in the project area where a farm pond was located. It 

seemed everyone involved in this site visit had different opinions about what the correct restoration 

approach would be in the pond area once it was drained. Everyone in attendance had years of 



experience in the industry, yet no one had concrete scientific or research data that backed up their 

opinion of the best restoration approach. Some had examples of similar sites where a certain restoration 

approach was chosen and ended up failing, and some wouldn’t consider anything less than the 

traditional method of using heavy equipment to dig out a new channel as the correct restoration 

approach.  This field experience led to the creation of a simple survey that polled the industry, to gage 

practitioner’s thoughts on the subject of stream restoration design in locations where ponds had been 

drained with the intent of stream restoration. The general idea of the survey was to get an 

understanding of current thoughts of industry practitioners on design practices in the locations of 

drained ponds. The survey was created using Google Forms and consisted of four simple questions. The 

full survey can be found in appendix A, but survey questions are listed below.  

1. What type of organization are you affiliated with? 

2. How long have you worked in the stream restoration industry? 

3. Based on your current knowledge of stream restoration, which practice do you think is the most 

likely to return a stream’s lost natural functions? 

4. Should stream credit or compensatory mitigation credit be given if a soft handed or minimally 

invasive practice is used and the stream is able to form on its own? 

The questions were designed to identify people’s backgrounds and use that information to determine 

how that might influence their opinions on the best restoration approach. This survey kept the 

interviewee anonymous, in order the get the most honest answers from the participants. The main 

distribution method of the survey was through an email from the stream@lists.ncsu.edu. This is an email 

list service of more than 600 members for stream hydrology and restoration professionals, and includes 

professionals from government agencies, consulting firms, citizen groups, and academic institutions.  

Field Assessment Methods 

Each of the three sites (Site A, Site B and Site C) was assessed using the same field methods. The field 

methods performed and the data collected followed the North Carolina Stream Quantification Tool Data 

Collection and Analysis Manual (Harman, 2017a). The parameters used at each site were selected with 

the help and input from the project committee.  

In the first functional category, hydrology, two function based parameters were used in this assessment: 

the catchment hydrology and reach runoff. The measurement method for the catchment hydrology 

parameter was calculated using aerial photos to characterize the land uses of the three sites 



watersheds. For the reach runoff parameter the measurement methods used were the concentrated 

flow points and soil compaction. The concentrated flow points were counted on site field visits. The soil 

compaction measurements were taken using a penetrometer. The penetrometer measures the average 

depth to a compacted layer of soil. Samples were taken in plots, with four on the left stream bank and 

four on the right stream bank. This is an important parameter because where the soil compaction is high 

vegetation growth can be restricted.  

In the second functional category, hydraulics, two function based parameters were used in this 

assessment: bank height ratio and entrenchment ratio. Both of these parameters were measured using 

design information from each site.  

In the third functional category, geomorphology, six function based parameters were used to assess the 

transportation of wood and sediment. These parameters are large woody debris, lateral stability, 

riparian vegetation, bed material characterization, bed form diversity, and plan form. The measurement 

method used for the large woody debris parameter was the LWD index. This assessment is used to 

evaluate large woody debris within and touching the stream channel (Harman, 2017a). The large woody 

debris is defined as dead wood over one meter in length and ten centimeters in diameter and pieces are 

counted within the study reach (Harman, 2017a). Debris dams are also counted in this assessment 

method. The measurement method used in this project for the lateral stability parameter was the 

dominant BEHI/NBS and the percent streambank erosion.  These parameters assesse the degree of 

streambank erosion relative to a reference condition and focus on meander bends and the areas that 

are experiencing active erosion. The measurement method used for the riparian vegetation parameter 

was the left and right buffer width and the left and right stem density. Riparian vegetation directly 

affects channel stability and supports healthy water quality functions. The stem density measurement 

method is only recommended for sites where a new forest is being re-established and therefore the 

basal area measurement cannot be performed (Harman, 2017a). This measurement method follows the 

Monitoring Requirements and Performance Standards for Compensatory Mitigation in North Carolina, 

as well as the Wilmington District Stream and Wetland Compensatory Mitigation Update (Harman, 

2017a). The stem density method was chosen because on all the project sites new vegetation was 

established in the areas were the ponds were located. The buffer is measured horizontally from the top 

of the stream bank to the edge of the riparian vegetation (Harman, 2017a). The bed material 

characterization functional category is an optional parameter assessed for sites that have a gravel 

stream bed with sandy banks (Harman, 2017a). All three sites for this project had sand bed streams; 



therefore, this parameter was not assessed.  The measurement methods used in this project for the bed 

form diversity were the pool to pool spacing ratio, pool depth ratio and percent riffle. For these three 

measurement methods the inputs for the SQT were taken from each sites’ design plans and 

morphological design parameters. Lastly, the measurement method used for the plan form parameter 

was sinuosity. The sinuosity is calculated by dividing the stream centerline by the straight line valley 

length (Harman, 2017a). For this parameter the sinuosity was calculated off of the sites’ design plans. 

Stream Quantification Tool Assessment Data Entry 

After the data was collected in the field it was entered into an Excel spreadsheet to be organized and 

analyzed. The following data was logged for all three sites in Excel: large woody debris index, BEHI/NBS, 

and soil compaction. Using the Stream Mechanics website the SQT supporting documents were 

downloaded (Stream Mechanics). The NC Stream Quantification Tool v3.0 was used for this project. This 

Excel spreadsheet is already populated with the performance standards of North Carolina Streams. The 

data collected that was input into Excel is then entered into the SQT v.3.0. Each site then received an 

overall score based on the function based parameters. For each site the site information and 

performance standard stratification input fields were completed. In all three projects the section 

referring to the restoration potential was set at level 3 geomorphology.  In the field value data entry 

table the functional categories hydrology, hydraulics and geomorphology were completed.   

For each measurement method the field value is entered into the SQT and the tool automatically fills in 

the index value, parameter and category columns. The index values are populated from the 

performance standards worksheet, which provides the equations that convert the field values from 

measurements into the index values used in the SQT. The performance standards determine the 

functional category the measurement falls into, either functioning (F), functioning as risk (FAR) or not 

functioning (NF) as compared to reference conditions. Each of the three functional categories are scored 

in this way.  

The first functional category is hydrology. Under this category all functional based parameters and 

measurement methods were used for all three sites. Figure 2 shows the input fields of this category.  

Figure 2. Example of Hydrology Functional Category in the SQT. 

 



The catchment hydrology parameter assesses the catchment upstream of the project reach that is being 

assessed. A curve number is used to measure this parameter. In the SQT Data Collection and Analysis 

Manual pages 25-28 explain how to calculate the curve number (Harman, 2017b). The parameter field 

value is selected based the calculated curve number. The reach runoff parameter was also assessed for 

all three projects. This parameter addresses the land that drains directly to the project reach. This 

measurement has three methods: curve number, concentrated flow points and soil compaction.  

The second functional category is hydraulics. In this category all functional based parameters and 

measurement methods were used for all three sites.   

Figure 3. Example of Hydraulic Functional Category in the SQT. 

 

The floodplain connectivity function based parameter assesses the bank height ratio and the 

entrenchment ratio of a site. Both measurement methods were used at all three sites. The bank height 

ratio assesses the frequency that the floodplain is inundated and the entrenchment ratio assesses the 

lateral extent of the floodplain inundation.  

The last functional category that was assessed is the geomorphology category. In this category not all 

functional based parameters were assessed for all three projects because of the varying project ages of 

each site.  

 Figure 4. Example of Geomorphology Functional Category in the SQT. 

 

The large woody debris function based parameter has two measurement methods, but only one should 

method should be entered into the tool (Harman, 2017a). The measurement method used was the 

woody debris (LWI). This method is used to assess the number of pieces of woody debris in the 



assessment reach, including in the channel, installed in the channel and recruited to the channel.  For 

the lateral stability function based parameter the dominant BEHI/NBS and the percent stream bank 

erosions methods were used for each of the three sites. The tool suggests not using both the erosion 

rate and the BEHI/NBS, but to choose one of the methods (Harman, 2017a). The riparian vegetation 

function based parameter has four measuring methods, each of which assesses the left and right bank 

separately. The tool recommends that either basal area or stem density be used but not both, and that 

the buffer width should be assessed for every project. The canopy coverage method is optional. For this 

project the buffer width method and the stem density method were used. Basal area method could not 

be used on any of the three sites because the trees in the study reaches were not mature trees. The bed 

material function based parameter is an optional parameter assessed for projects that have gravel bed 

streams. In the case of the three sites assessed in this project this parameter was not used because all 

three sites had sand beds. The bed form diversity parameter has four measurement methods: pool 

spacing ratio, pool depth ratio, percent riffle and aggradation ration. The tool suggests that the first 

three methods should be used for each site but that the aggradation ratio method is optional. The first 

three methods for this parameter were used for all three sites of this project. The last function based 

parameter listed in the geomorphic category is plan form. This measurement method for this parameter 

is sinuosity. This method should be assessed for all projects that are identified as Rosgen C and E 

streams. If the stream is identified as a Rosgen B stream type then the sinuosity measurement is 

optional.  

Results 

Survey 

The survey remained open for approximately one month and received 103 anonymous responses.  The 

results from each question are below.  



Table 1. Question 1                   Table 2. Question 2           Table 3. Question 3 

 

 

 

 

Table 4. Question 4 

 

 

 

 

All 103 people who responded to the survey answered the first two questions, but six people did not 

answer question three and three people did not answer question 4.  

Further analysis was completed using pivot tables in Excel to gain more information from the survey 

questions. Table 5 was created to analyze the answers to survey question 3 (Based on your current 

knowledge of stream restoration, which practice do you think is most likely to return a stream’s lost 

natural functions?) and see how organization affiliation and the experience level impacted the answers. 

Answers Total

Academics 3

Government 32

Non-profit 3

Private Sector 65

Grand Total 103

1.What type of organization 

are you affiliated with?

Answers Total

0-4 Years 20

5-10 Years 17

11-16 Years 31

17-22 Years 21

23-30 Years 14

Grand Total 103

2. How long have you worked 

in the stream restoration 

industry?

Answer Total

Case by case 24

Construct new channel 

using heavy equipment. 24

Remove legacy sediment 

and construct channel 

using heavy equipment. 18

Soft handed approach 

(minimally invasive)- let 

the stream channel form 

on its own. 31

Grand Total 97

3. Based on your current knowledge of 

stream restoration, which practice do you 

think is most likely to return a stream's 

lost natural functions?

Answer Total

No 22

Yes 78

Grand Total 100

4. Should stream credit or compensatory 

mitigation credit be given if a soft handed 

or minimally invasive practice is used, 

and the stream is able to form on its 

own?



Table 5. Summary of Question 1-3.  

 

In the survey, question 1 was asked in order to gage whether people working in the government versus 

the private sector would pick different design approaches as the best design approach to regain a 

stream’s function. The question concerning how many years a person had in the industry were split up 

into the age categories to see if there were any trends showing the less experienced people picking a 

certain design approach versus what design approach people further into their careers chose. Lastly, 

question 4 was asked to see if people in the private industry versus people in the government had 

different opinions about a design approach and whether it should be awarded mitigation credit. 

Stream Quantification Tool 

Each section below shows the inputs and outputs from the SQT for each of three sites. This assessment 

was only completed up to the geomorphology level of the function pyramid.   

Results from the Question: 

Years in Industry 0-4 Years 5-10 Years 11-16 Years 17-22 Years 23-30 Years Total

Survey Question Answer: 

Organization Affiliation

Case by case.

Government 1 2 3 1 2 9

Non-profit 1 0 0 0 1 2

Private Sector 1 3 2 5 0 11

Total 3 5 5 6 3 22

Construct new channel using heavy 

equipment.

Government 2 1 1 3 0 7

Private Sector 3 3 4 3 3 16

Total 5 4 5 6 3 23

Remove legacy sediment and construct 

channel using heavy equipment.

Academics 2 0 0 0 0 2

Government 1 1 3 1 0 6

Private Sector 2 1 7 0 0 10

Total 5 2 10 1 0 18

Soft handed approach (minimally 

invasive)- let the stream channel form 

Academics 1 0 0 0 0 1

Government 1 0 2 2 2 7

Non-profit 0 1 0 0 0 1

Private Sector 4 4 6 4 4 22

Total 6 5 8 6 6 31

No Answer

Government 0 1 0 1 0 2

Private Sector 0 0 2 0 2 4

Total 0 1 2 1 2 6

Grand Total 19 17 30 20 14 100

Based on your current knowledge of stream restoration, which 

practice do you think is most likely to return a stream's lost 

natural functions?



Site A 

Site A utilized the design approach of removing legacy sediment and then using heavy equipment to 

construct a stream channel. When the field assessment was completed on site A the project was in its 

first year of monitoring. Below in Figure 5 are the inputs and outputs from the SQT for Site A. This site 

scored as functioning at risk for the hydrology level, functioning for the hydraulics level, and functioning 

for the geomorphology level. Overall the score for this site was functioning at risk.   

  



Figure 5. SQT Output for Site A 

 

  



Site B 

When the assessment on site B was completed, the stream restoration project had not yet been 

completed. Therefore, for the purpose of this project the design approach used at site B was the soft- 

handed approach. Below are the inputs and outputs from the SQT for Site B. This site scored as 

functioning at risk for the hydrology functional category. In the hydraulics functional category no score 

was produced because no measurement methods could be used on this site. For the geomorphology 

functional category this site scored as functioning at risk. Overall, the score for this site was not 

functioning. Using the SQT for this site exposed flaws in the SQT, specifically for a pond site where the 

soft-handed approach was chosen. Many of the measurement methods were not suited for this site. A 

pond was located at site B until a hurricane damaged the dam at the lower end resulting in the pond 

draining. Currently this pond system has drained and a flow path has formed; however, bed and bank 

stream features have not formed yet. Therefore, many of the measurement methods could not be 

conducted, specifically the methods in the floodplain connectivity parameter, lateral stability parameter, 

bed form diversity parameter, and the plan form parameter. An argument could be made that Site B 

should not be assessed as a stream because it has not developed features typical of a stream. The SQT is 

based on the functional pyramid, which states that the lower levels support the higher levels (Harman, 

2017b). Therefore, this site is only functioning at the first level of hydrology.  



Figure 6. SQT Output for Site B 



Site C 

Site C utilized the design approach of constructing a new channel using heavy equipment and the soft 

handed approach (minimally invasive) to construct a stream channel. When the field assessment was 

completed on site C the project was in its fourth year of monitoring. Below in Figure 7 are the inputs and 

outputs from the SQT for Site C. This site scored as functioning at risk for the hydrology level, 

functioning for the hydraulics level, and functioning at risk for the geomorphology level. Overall the 

score for this site was functioning at risk.   



Figure 7. SQT Output for Site C. 



Table 6. Site Information 

 Site A Site B Site C 

Watershed Area (mi2) 0.02 6.24 0.19 

Land Uses: Agriculture 61% 60% 45% 

Land Uses: Mixed 
Forested 

31% 28% 50% 

Land Uses: Impervious 0.8% 3% 0.02% 

*Land uses are approximate, not all land use types shown above.  

In the table above basic information about each sites watershed and the land uses can be seen. One of 

the biggest differences in the three sites is the size of site B, which is six times larger than site A and C.  

Site A and B have very close percentages in agriculture land uses and site C is about 15% less. All three 

sites vary in mixed forestland use. Lastly, the impervious surface in all three of these watersheds are 

very low. 

For this project the SQT was only used through level three. When no data is entered into level 4-

physicochemical and level 5-biological, the SQT will not score these levels. In other words, not entering 

data into the tool for level 4 and 5 does not hurt your overall score because the tool won’t score them. 

Each level has a maximum score of 0.2, therefore the highest score a site can get in the SQT tool if only 

assessing up to level three is a 0.6. The tool calculates the outcome as a weighted sum and not an 

average of all five levels.   

Discussion 

The two parts of this project evolved from a question: how should a stream segment previously 

inundated in a pond structure be restored to a natural stream condition. The answer to that question it 

turns out is not as simple as one might assume.  

Given the dynamics of streams and the physics of sediment transport, the pond becomes a repository 

for the deposition of suspended sediment. Meaning the original stream channel is to some extent 

beneath layers of sediment. When the dam of a pond is breached and the pond is drained, it exposes 

deposited material from surrounding landscapes that have settled out at the bottom of the pond.  

Survey 

As seen from table 1, 31% of people who responded worked for the government and 63% of people who 

responded worked for the private sector. These two categories were chosen to focus on because they 

were the biggest groups to respond. The information from these two employment types were further 



broken down into how people from the government and how people from the private sector responded 

to question three.  

Figure 8a. Private Sector Responses to                       Figure 8b. Government Responses to Question 3. 
                Question 3.  

 

The pie graphs in figure 8a and 8b, both depict, people in each sector are split on their answers of what 

the best restoration practice is to return a stream’s lost function. In the private sector the answers with 

the highest votes were the soft handed approach at 35% and constructing a new channel using heavy 

equipment at 25%. Government workers’ answer with the highest votes was the case by case at 29%. A 

tie occurred between 23% of people choosing the option to construct a channel using heavy equipment 

and 23% of people choosing the soft handed approach as the best approach. Both the government and 

the private sectors are divided on the best design approach to return a stream’s lost function as seen 

from the varied answers in the pie graphs.  

The last question of the survey was question 4: Should stream credit or compensatory mitigation be 

given if a soft handed approach or minimally invasive practice is used, and the stream is able to form on 

its own?  Out of 100 people 28% answered no and 78% answered yes. This question was further 

analyzed to show any differences in the way people associated with the government or the private 

sector answered the question. Table 7 breaks down the private and government organizations to look at 

how organization affiliation affected how the person answered question 4. 



Table 7. Analysis of Question 1 and 4. 

  

In the private sector 55 people answered yes and 20 government affiliated people answered yes, while 8 

people in the private sector and 11 people in the government answered no. This depicts how people in 

the government versus the private sector split on their answers of whether or not compensatory 

mitigation credit should be given if the soft handed or minimally invasive approach is used.   

The results of question 4 were unexpected because only 31% of people thought that the soft-handed 

approach to restore a stream’s lost function was the best design approach, yet 78% of people who 

answered the survey thought that if this approach was chosen stream credit or compensatory mitigation 

should be given. This raises the question of why people in the industry think credit should be given for 

stream restoration even if the best design approach is not being implemented.  

Hindsight suggests question 4 should have been re-worded to get a more accurate idea of whether 

people thought the soft-handed approach should receive compensatory mitigation credit. As asked 

(Should stream credit or compensatory mitigation credit be given if a soft handed or minimally invasive 

practice is used, and the stream is able to form on its own?) the question suggests positive results in 

mitigation success, but does not point to whether the design technique used should be awarded credit. I 

believe the positive connotation of the question is the reason that this question received so many 

unexpected yes responses. People answering the survey were not forced to answer the question about 

if the soft-handed design approach was used, should credit be given. Instead, the question stated that 

the stream was forming successfully and therefore people could easily say yes, credit should be awarded 

for a successful outcome.     

Results from the Question: 

Organization Affiliation Total % Answer

Answer: NO

Government 11 35%

Private Sector 8 13%

Answer: YES

Government 20 65%

Private Sector 55 87%

Should stream credit or compensatory mitigation 

credit be given if a soft handed or minimally 

invasive practice is used, and the stream is able 

to form on its own?



Administering the survey was useful to provide context for applying the Stream Quantification Tool. The 

survey suggested that the results may be more important than the technique in this type of stream 

restoration. After all, historic conditions and decades of landscape changes make each situation 

different. Practitioners are addressing current situations and have to meet theoretical targets for 

success. Thus if results are the point of stream restoration, using the SQT to determine how projects 

function is a step toward gaining success.  

Stream Quantification Tool 

Site A 

After the analysis of this site and its output from the SQT tool, it can be concluded that Site A is trending 

towards being a functioning stream system at the geomorphology level one year after being 

constructed. Both the geomorphology and the hydraulic functional category scored as functioning. The 

hydrology functional category scored as function at risk. One parameter of the hydrology functional 

category is the catchment hydrology. This parameter is measured by the curve umber. The curve 

number is a number measurement method that characterizes the land uses in the catchment of the 

assessed stream reach. This parameter may be difficult to influence and improve if the catchment has 

land outside of the project area, Site A has a watershed area of 0.02 square miles. Although this is a 

relatively small watershed, private landowners own land inside the catchment that can’t be improved. In 

cases like this the level of improvement is limited because of watershed-scaled stressors that are out of 

your control when you don’t own all the land in the watershed (Wohl, 2015). Therefore, it is difficult to 

change the curve number for a site because land conversion, converting farmland into forest, is unlikely 

to happen outside the protected project area. The one parameter in the hydrology category that has the 

potential to improve for this site is the soil compaction number. This parameter has the potential to 

change over the monitoring period, but is not likely to change much. Since this project is only one year 

post construction the dirt surrounding the stream has been compacted by the heavy equipment used to 

build the stream channel. It is crucial to loosen the soils that are compacted during construction, running 

equipment over soil even only once can compact it (Parola, 2011). The compacted soil can be quick to 

erode and can result in vegetation being slow to grow (Parola, 2011). As the monitoring of this project 

continues, it will be important to see if the soil compaction improves at all with time, therefore allowing 

the hydrology functional category to improve to functioning. When using the SQT to assess the function 

of a stream Site A’s design approach, removing legacy sediment and using heavy equipment to construct 

a stream channel, shows that the stream reach is trending towards being a functioning stream system.    



Site B 

After the analysis of this site and its output from the SQT tool, it can be concluded that the SQT was 

unable to assess Site B fully due to its wetland-like conditions, and therefore it scored as not functioning 

using the soft-handed design approach. The hydrology functional category was the one functional 

category that could be fully assessed using the parameters and measurement methods. This site had the 

same issue that Site A had with the curve number. The watershed size for Site B is 6.24 square miles. 

That leaves a lot of land outside the project area that is not protected. It would be very difficult to 

improve the curve number for this site because of the large size of the watershed. No concentrated flow 

points were found on site. Unlike site A, this site scored with the highest possible score for soil 

compaction. The soft-handed design approach does not bring heavy equipment on site and therefore 

the soil was not compacted at all and received an index value of 1, the highest value. For the hydraulic 

functional category both measurement method were not used. At this site, since it was left alone to 

form a channel on its own, had not yet formed a defined stream bank therefore these parameters were 

not assessed. This left the hydraulic category without a score. In the geomorphology functional category 

some of the parameters could be assessed but others could not. While at the site the LWD Index was 

assessed and no wood pieces were found in the project reach, leading to a zero input for the field value. 

For the lateral stability parameter no measurement methods could be used because this parameter 

assesses the bank of the stream and this site has not formed defined banks when the site visit occurred. 

The riparian vegetation parameter was assessed on this site. For the left and right buffer width this site 

received an index value of one, the highest score. Since the pond on this site was so large, when it was 

drained it lead to a large buffer area on each side of the stream being protected. The stem density 

parameter was also used but it did not score well. The site had not been planted so although an 

herbaceous layer surrounded the stream no trees were growing and therefore the site had a field value 

input of 0. The bed material characterization parameter was not used on this site because it was a sand 

bed system. Lastly, the bed form diversity and plan form parameter could not be assessed because the 

system did not have any riffle or pool features. The system had formed a flow path but no typical stream 

features existed to measure.  

Given more time this system, by cutting down through legacy sediments to its historical floor, might 

form a more defined stream system with stream banks, pools and riffles. But in its current state using 

the functional pyramid to assess the site does not yield a stream function past the first level of 

hydrology. Therefore when using the SQT to assess this site, it scores as not functioning. 



Site C 

When analyzing this site and its output from the SQT tool, we can conclude that the site is doing 

moderately well at the geomorphology level in its fourth year. I would have expected this site to have an 

output of functioning because of its age post restoration.  The site received only one functioning score 

which was in the category of hydraulics. Site C scored as functioning at risk in the hydrology functional 

category for the same reason as Sites A and B. The curve number is influenced by the watershed of the 

assessment reach, and Site C has a watershed area of 0.19 square miles. Little can be done in this 

category to improve the curve number when the land is owned by other private landowners and 

farmland conversion is not an option.  

The soil compaction measurement for this site was based on an average of the sample plots. In some 

plots the soil compaction was over 30 inches, but in other areas the soil was compacted much closer to 

the surface. For the SQT an average from the plots was calculated to input into the tool. Overtime the 

soil compaction parameter could become less compact from freezing and thawing resulting in a higher 

score for this parameter. For the geomorphology functional category Site C sored as not functioning. 

Based on the measurement methods, I believe that it received this score because of the bed form 

diversity parameter. Since the part of the stream was not designed and just left to form on its own, the 

pool spacing ratio, the pool depth ratio, and the percent riffle affected the score of this parameter. The 

tool is based off natural channel design metrics, therefore if a stream is left to form on its own and does 

not have the design parameters, it will receive a lower score in the SQT from a functional standpoint. 

Site C scores as functioning at risk for the large wood debris parameter. As time passes and high flow 

rate storms occur more woody debris will be recruited to the stream system and this parameter will 

function better and provide more function to the stream system. The riparian vegetation parameter for 

Site C scores as functioning at risk, mostly because the stem density measurement had to be used 

instead of the basil area measurement because the trees at the site has a DBH of less than three inches.  

In the SQT the highest index score a site can receive is a 0.5 out of 1 when the stem density method is 

used. As the trees onsite become larger and the basal area measurement method can be used then the 

site has the ability to score better and receive an index value above 0.5. Overall using the SQT to assess 

the design approach used at Site C, constructing a new channel using heavy equipment and the soft 

handed approach (minimally invasive) to construct a stream channel, shows that this design approach 

lead to a site in year four to score as functioning at risk. I would have expected any site to score as 

functioning by year 4. Special attention to vegetation success at this site could improve the sites’ overall 



score. The assessment method for stem density, as stated above, had to be used because the trees were 

not tall enough to use the basil area measurement, resulting in a lower score.  

Recommendations 

Using the SQT to assess three sites to gage which stream design approach provided the most function to 

a stream reach led to several conclusions about which approach is best when a pond has been drained. 

According to the output from the SQT the site (Site A) that is functioning the best is the site where the 

removal of legacy sediment occurred and heavy equipment was used to construct the stream channel. 

The design approach used at Site C where a new channel was constructed with heavy equipment and 

the soft-handed approach (minimally invasive) was used also scored well. According to the SQT that 

approach can result in a project that has the potential to score as functioning at the end of the 

monitoring period.  

Further study of more sites is needed before ruling out the soft-handed design approach, as a design 

approach that does not provide functional lift to a stream system. With the correct conditions, this 

design method could be as effective as using equipment to construct a channel but the method will take 

more time to provide the desired function to the system. Given that a number of studies have shown no 

ecological improvement from channel reconfiguration, future restoration approaches should try and 

keep earth moving activities to a minimum when possible (Bernhardt, 2011). The soft-handed approach 

might also only be appropriate in certain valley types with enough slope to form a channel. This 

approach might also depend on the depth and permeability of historical alluvial deposits (Parola, 2011). 

The valley will require the appropriate soil type to prevent the channel from going sub surface. Stream 

ecosystems exhibit both natural and historical variability in parameters such as flow, sediment regimes 

channel form, and biological communities. Therefore, restoration must embrace the restoration of 

diversity and not just the restoration of a particular river form (Wohl, 2015). 

Further studies are needed specific to restoration projects where ponds are being removed to restore a 

historic stream channel. Sites should be studied that have different valley slopes to get a better 

understanding of whether different slopes encourage a streams’ ability to form a functioning channel on 

its own. In these pond sites where the soft handed design approach is used, the vegetation planted 

should be able to survive and thrive in wetter conditions, leading to the site being able to obtain a 

functioning score for the riparian vegetation parameter.   



Studies should be conducted where ponds are being drained for restoration projects in different 

ecoregions using different design approaches to see what methods best work in certain geographic 

regions. In the industry of stream design there should not be one design approach that best fits all 

scenarios when it comes to drained ponds. The SQT can be used quantitatively to look at these types of 

projects and assess the overall function of the stream.  

Yet some changes to the SQT would make the tool better at assessing projects specific to stream 

restoration through drained pond sites. One parameter that was impossible to fill in for all three of the 

study sites was in the site information and performance standard stratification section of the SQT. The 

tool requires the input of the existing stream type, but in the case of a project occurring where a pond 

once was no stream type exists. For the purpose of this project the upstream or downstream conditions 

were used as an input. An option in the dropdown menu for a site that doesn’t fit the existing Rosgen 

stream types of an A, B, Bc, C, E, F, G, or Gc is a needed addition to the SQT.   

Another parameter that might be hard for a project to improve on is the buffer width. Stream 

restoration projects currently have the requirement that a 50 ft buffer or 30 ft buffer (depending on the 

project location) be established on either side of the stream. Yet in order to obtain the highest index 

value in the SQT, the buffer needs to be wider than 50 ft. In some cases this could be difficult to 

accomplish if landowners don’t want to give up more of their land than required or if roads prevent the 

buffer from being any bigger.  

The riparian vegetation parameter measurement method of stem density is also a method that can 

really affect the projects’ overall score. When scoring a project that it relatively young it can only get half 

of the total points for this method because the basal area method cannot be used until the tress have a 

greater than 3 inch DBH. For this parameter the site cannot score as functioning until the trees are more 

fully grown. Therefore, in the first few years this parameter can only score so high in terms of function. 

Lastly, the reach runoff parameter measurement method of soil compaction should be kept in mind 

during construction. After a project is constructed, there is not a lot that can be done to improve this 

parameter. It is important that soil compaction is kept in mind during the construction of a project in 

order to prevent soil compaction from equipment.  

Restoration design decisions will continue to be made in the face of substantial scientific uncertainty, 

and therefore a role for qualitative scientific judgments will still be needed in restoration action (Wohl, 

2005). Yet the SQT is a quantitative way to guide the assessment of a stream restoration project and 



forces focus on the entire function of the system and not just the morphology of a stream. The SQT is an 

important step in the right direction for the stream restoration industry. This tool leads to more 

comprehensive understanding of natural systems and is furthering the science of restoration ecology 

The regulatory definition of restoration is “the manipulation of physical, chemical, or biological 

characteristics of a site with the goal of returning natural/historical functions to a former or degraded 

aquatic resource”(Compensatory Mitigation for Losses of Aquatic Resources; Final Rule, 2008) and the 

SQT is the first assessment to assess all aspects of a restoration project in this way.   
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Appendix  

A. Survey 

 



B. Raw Data 
Site A: 

BEHI/NBS 

 

 

LWD 

 

Start (ft) End (ft) Length (ft)

Bank 

(Left or 

Right)

Meander Bend 

(MB) or 

Eroding Bank 

(EB)

Bank 

Height 

(ft)

Bankfull 

Height 

(ft)

Bank 

Height/ 

Bankfull 

Height

Root 

Depth

Root 

Depth/ 

Bank 

Height 

(%)

Root 

Density 

(%)

Bank 

Angle

Surface 

Protection %

Material 

Adj

BEHI Total 

Score

BEHI 

Category

Percent of 

Total  Bank) 

% BEHI/NBS Category

0+20 0+41 21 RB MB 1 1 1.0 1.0 100.0 100 70 100 0 3 Moderate 9.0 Very Low 15.00 Very Low / Moderate

0+54 0+67 13 LB MB 1.3 1.3 1.0 1.3 100.0 40 63 40 5 3 Moderate 21.5 Moderate 9.29 Moderate / Moderate

0+85 1+01 16 RB MB 1.6 1.6 1.0 1.6 100.0 100 55 100 7 2 Low 14.8 Low 11.43 Low / Low

1+30 1+92 62 LB MB 1.8 1.8 1.0 1.8 100.0 90 56 90 2 3 Moderate 11.3 Low 44.29 Low / Moderate

1+71 1+65 -6 RB MB 1.5 1.5 1.0 1.0 66.7 100 68 100 8 3 Moderate 18.9 Low -4.29 Low / Moderate

1+97 2+08 11 LB MB 1.7 1.7 1.0 1.0 58.8 100 80 100 10 1 Very Low 22.7 Moderate 7.86 Moderate / Very Low

2+41 2+52 11 RB MB 1.7 1.7 1.0 1.0 58.8 100 70 100 8 3 Moderate 19.7 Low 7.86 Low / Moderate

2+68 2+80 12 LB MB 1.2 1.2 1.0 1.0 83.3 100 75 100 0 3 Moderate 10.3 Low 8.57 Low / Moderate

min 1.0 58.8 40.0 55 40 Low 0 Low 5

max 1.0 100.0 100.0 80 100 Moderate 0 Moderate 2

mean 1.0 83.5 87.0 67.125 91.3 High 0 High 0

Station

Near Bank Stress (NBS)

Survey Length (ft) 303 BKF Width (ft) Slope (ft/ft)

Stream Classification BKF Mean Depth (ft) Bed material

Stream Condition Floodprone Width (ft) Rosgen Type 

Field Notes:

CATEGORY PIECE SCORES

Length/BKF Width 0 to 0.4 0 0.4 to 0.6 0 0.6 to 0.8 0 0.8 to 1.0 0 > 1.0 9 45

Diameter (cm) 10 to 20 8 20 to 30 1 30 to 40    0 40 to 50   0 >50              0 10

Location

Zone 4 (Above 

BKF/Hanging 

into Ch)

0

Zone 3 (Above 

BKF/Within 

Streambanks)

0

Zone 2 (Above 

WS/Below 

BKF)

0

Zone 1 

(Below 

WS)

9 45

Type Bridge 0 Ramp 0 Submersed 0 Buried 9 45

Structure Plain 8 Plain/Int 0 Intermediate 0 Int/Sticky 0 Sticky 1 13

Stability Moveable 0 Mov/Int 0 Intermediate 0 Int/Sec 0 Secured 9 45

Orientation (deg) 0 to 20 1 20 to 40 0 40 to 60 1 60 to 80 3 80 to 90 4 36

CATEGORY DAM SCORES

Length                                    

(% of BKF Width)
0 to 20 0 20 to 40 0 40 to 60 0 60 to 80 0 80 to 100 0 0

Height                                    

(% of BKF Depth)
0 to 20 0 20 to 40 0 40 to 60 0 60 to 80 0 80 to 100 0 0

Structure Coarse 0 Coarse/Int 0 Intermediate 0 Int/Fine 0 Fine 0 0

Location
Partially high 

flow
0 In high flow 0 Partially low flow 0 Mid low flow 0

In low 

flow
0 0

Stability Moveable 0 Mov/Int 0 Intermediate 0 Int/Sec 0 Secured 0 0

Additional Notes:

 Survey Length = 300 ft/100 m

Perennial

10

5

* PIECES *

** DEBRIS DAMS **

E

1 2 3

SCORE

4
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Site B: 

Soil Compaction- Penetrometer 

 

 

 

 

Left Bank Averages

Plot 1 30 30 30 30 30.00

Plot 2 30 30 30 30 30.00

Plot 3 30 30 30 30 30.00

Plot 4 30 30 30 30 30.00

TOTAL AVG 30.00

Right Bank

Plot 1 30 30 30 30 30.00

Plot 2 30 30 30 30 30.00

Plot 3 30 30 30 30 30.00

Plot 4 30 30 30 30 30.00

TOTAL AVG 30.00

Total Number of Pieces: 9

Pieces per foot: 0.030

Total Number of Pieces per 300 feet: 8.91

Total Piece Score: 239

Dominant Length Score: 5

% Dominant Length 100%

Dominant Size Score 1

% in Dominant Size Class: 89%

Total pieces in zones 1-2: 9

% in Zones 1-2 100%

Dominant Structure Score 1

% Dominant Structure 89%

Dominant Stability Score 5

% Dominant Stability 100%

Dominant Orientation 5

% Dominant Orientation 44%

Total Number of Dams: 0

Dams per foot: 0.000

Dam Score: 0

Weighted Dam Score: 0

LWDI 239

LWD Summary Left Bank Averages

Plot 1 6 4.5 18.1 2.9 7.88

Plot 2 4.5 9.25 15.25 5.4 8.60

Plot 3 25 7 30 30 23.00

Plot 4 12 30 14 11 16.75

TOTAL AVG 14.06

Right Bank

Plot 1 30 4.75 30 27 22.94

Plot 2 17.75 15.5 14.75 30 19.50

Plot 3 18 16 6 17 14.25

Plot 4 16 19 30 4 17.25

TOTAL AVG 18.48



Site C: 

BEHI/NBS 

 

LWD 

 

 

 

 

Start (ft) End (ft) Length (ft)

Bank 

(Left or 

Right)

Meander Bend 

(MB) or 

Eroding Bank 

(EB)

Bank 

Height 

(ft)

Bankfull 

Height 

(ft)

Bank 

Height/ 

Bankfull 

Height

Root 

Depth

Root 

Depth/ 

Bank 

Height 

(%)

Root 

Density 

(%)

Bank 

Angle

Surface 

Protection %

Material 

Adj

BEHI Total 

Score

BEHI 

Category

Percent of 

Total  Bank) 

% BEHI/NBS Category

0+62 0+69 7 LB EB 1 0.9 1.1 14.0 1400.0 100 75 100 0 3 Moderate 10.7 Low 31.82 Low / Moderate

0+89 0+94 5 RB EB 1 0.92 1.1 0.3 30.0 40 85 50 0 1 Very Low 24.1 Moderate 22.73 Moderate / Very Low

1+25 1+35 10 RB EB 1.1 1.01 1.0 1.0 100.0 20 90 5 0 6 Extreme 27.7 Moderate 45.45 Moderate / Extreme

min 1.0 30.0 20.0 75 5 Low 0 Low 1

max 1.1 1400.0 100.0 90 100 Moderate 0 Moderate 2

mean 1.1 510.0 56.0 83.33333 51.7 High 0 High 0

Station

Near Bank Stress (NBS)

Survey Length (ft) 300 BKF Width (ft) Slope (ft/ft)

Stream Classification BKF Mean Depth (ft) Bed material

Stream Condition Floodprone Width (ft) Rosgen Type 

Field Notes:

CATEGORY PIECE SCORES

Length/BKF Width 0 to 0.4 0 0.4 to 0.6 1 0.6 to 0.8 3 0.8 to 1.0 0 > 1.0 0 11

Diameter (cm) 10 to 20 0 20 to 30 0 30 to 40    1 40 to 50   3 >50              0 15

Location

Zone 4 (Above 

BKF/Hanging 

into Ch)

0

Zone 3 (Above 

BKF/Within 

Streambanks)

2

Zone 2 (Above 

WS/Below 

BKF)

2

Zone 1 

(Below 

WS)

0 14

Type Bridge 0 Ramp 1 Submersed 3 Buried 0 15

Structure Plain 0 Plain/Int 0 Intermediate 4 Int/Sticky 0 Sticky 0 12

Stability Moveable 0 Mov/Int 0 Intermediate 0 Int/Sec 0 Secured 4 20

Orientation (deg) 0 to 20 0 20 to 40 0 40 to 60 3 60 to 80 0 80 to 90 1 14

CATEGORY DAM SCORES

Length                                    

(% of BKF Width)
0 to 20 0 20 to 40 0 40 to 60 0 60 to 80 0 80 to 100 0 0

Height                                    

(% of BKF Depth)
0 to 20 0 20 to 40 0 40 to 60 0 60 to 80 0 80 to 100 0 0

Structure Coarse 0 Coarse/Int 0 Intermediate 0 Int/Fine 0 Fine 0 0

Location
Partially high 

flow
0 In high flow 0 Partially low flow 0 Mid low flow 0

In low 

flow
0 0

Stability Moveable 0 Mov/Int 0 Intermediate 0 Int/Sec 0 Secured 0 0

Additional Notes:

E

1 2 3

SCORE

4

Perennial

10

5

* PIECES *

** DEBRIS DAMS **

 Survey Length = 300 ft/100 m
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Left Bank Averages

Plot 1 6.2 8.9 8.4 4.3 6.95

Plot 2 30 30 30 30 30.00

Plot 3

Plot 4

TOTAL AVG 18.48

Right Bank

Plot 1 8.8 12 8.2 15.5 11.13

Plot 2 30 30 30 30 30.00

Plot 3

Plot 4

TOTAL AVG 20.56

Total Number of Pieces: 4

Pieces per foot: 0.013

Total Number of Pieces per 300 feet: 4.00

Total Piece Score: 101

Dominant Length Score: 3

% Dominant Length 75%

Dominant Size Score 4

% in Dominant Size Class: 75%

Total pieces in zones 1-2: 2

% in Zones 1-2 50%

Dominant Structure Score 3

% Dominant Structure 100%

Dominant Stability Score 5

% Dominant Stability 100%

Dominant Orientation 3

% Dominant Orientation 75%

Total Number of Dams: 0

Dams per foot: 0.000

Dam Score: 0

Weighted Dam Score: 0

LWDI 101

LWD Summary


