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EROSION CONTROL AND STORMWATER MANAGEMENT 

Many sediment control logs fail because of poorly understood performance limits and improper installation. The overall goals 
of this project are to define the performance limits by determining the flow and sediment removal characteristics of different 
type of logs and to improve installation by developing a flow-chart decision matrix tool for selecting the best log for a given 
construction situation. The results will be adaptable to diverse projects using sediment control logs including urban and rural 
projects and their use for perimeter control of stockpiles on pavement. The tools will consider the impact of drainage area, soil 
type, slope steepness, and ease of installation. Significant time and money are currently being expended in the purchase and 
installation of sediment control logs without knowing their effectiveness. Understanding their performance limits and improve 
installation will result in construction savings and greater protection of the environment. The project will improve the 
regulatory compliance for construction projects and reduce the potential for permit fines by closing a knowledge gap of a 
widely used practice. The research results will be incorporated into the Erosion and Stormwater Management Certification 
Program. This program typically has 3000 participants per year in its training courses. Key implementation outcomes are (1) 
improved standard specifications, (2) development of a design tools for engineers, and (3) guidelines for amending plans 
during construction based on field conditions. 

OBJECTIVE 
The specific objectives of this project are to (1) determine hydraulic characteristics of sediment control logs constructed from 
different media and encasement fabrics, (2) evaluate the removal efficiency of sediment for these logs and the impact of 
trapped sediment on the hydraulic characteristics, (3) develop design guidelines for selection of sediment control logs based on 
the contributing areas characteristics, sediment load and longevity and (4) coalesce the selection guidelines within a decision 
tree framework for use by field practitioners. The last objective will be in the form of decision flow chart or alternative design 
tool that can be used at construction sites. The first objective will be completed by using an indoor test apparatus located at the 
University. A total of20 sediment control logs will be evaluated. The second objective will be done by constructing a test 
apparatus for this activity. A subset of logs that represents a group of logs of Objective #1 will be used to determine the 
removal efficiency of sediment for the logs. Objectives #3 and #4 will take the experimental results and incorporate them into 
useful design tools. Here physical theories will be used to estimate the flow rates and sediment load for different construction 
situations. 

SCOPE 
Sediment control logs are one of the most popular practices for perimeter controls, inlet ring protection, slurry filters and ditch 
checks. Many of these logs fail because performance limits are poorly defined and they are installed in inappropriate locations. 
By using the appropriate logs at the proper locations, the material cost for purchasing logs, the labor costs for installation, user 
costs for site inspection and supervision and the life-cycle costs will all be reduced. In addition, resources invested to protect 
the environment from construction activities will actually protect the environment. 

ASSISTANCE 
Personnel from MnDOT will assist in the selection of sediment control logs. MnDOT will provide the sediment logs for 
testing. Additional assistance may be required to obtain the sediment from construction sites used to assess the removal 
efficiencies. 

WORK PLAN 

Task Descriptions 

Task 1: Literature Review of Previous Studies 
The first step of the project will be for the University to perform a literature review of previous work. This step will be 
completed to ensure that the project won't duplicate existing information. It is particularly important because much of the 
research done for these types of erosion control products is not published in refereed publications. 
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Task 2: Evaluation of the Hydraulic Characteristics of Sediment Control Logs 
Contractor will complete the evaluation of the hydraulic characteristics of sediment control logs using an indoor test apparatus 
located in the Biosystems and Agricultural Building at the University's St. Paul Campus. The University will evaluate a total of 
20 sediment control logs in the test apparatus. Logs will vary with the type of media and fabric encasement. The selection of 
the types will be selected in consultation with MnDOT personnel. For each type oflog, the University will obtain the hydraulic 
flow rate by measuring the discharge. Three different flow rates will be considered. Five replicates will be obtained for the 
largest rate and three replicates will be obtained for the other two flow rates. The total number of tests is then 220. The 
University will perform regression analysis to examine possible relationship between the discharge rates and the characteristics 
of the log. For a subset oflogs, the ease in avoiding bypass flow underneath them will be examined with three different bed 
roughnesses for a single flow rate. The subset of logs will be representative of logs with similar discharge responses. 

Task 3: Evaluation of the Removal Efficiencies of Sediment Control Legs 
Under this task, the University will construct a special test apparatus to evaluate the removal efficiencies of sediment. This test 
apparatus will be similar to the American Society for Testing and Materials (ASTM) D 7351 standard. The University will 
evaluate the removal of sediment by taking a section of the subset of logs of Task# 1 and placing them into the test apparatus. 
The University will use the differences between influent and effluent concentrations to determine the removal efficiency. The 
University will assess the longevity of the log by combining the removal efficiencies with the measured characteristics for each 
log. Once again, five replicates will initially be used for one flow rate and three replicates for other flow rates. The number of 
replicates may vary based on the variability obtained from the results of Task #2. Field trips identified under Task 2 will also 
be used to tie the removal efficiency of the laboratory work to that observed in field. The University will evaluate field logs for 
the net deposition of sediment within the logs themselves and compared to values obtained in the laboratory studies. 

Task 4: Development of Design Tools 
Under this task, the University will take the experimental results of Tasks #2 and #3 and incorporate them into useful design 
tools. The development will focus on design where the goal is to avoid ponded water depths that exceed the height of the log. 
The University will use physical theories to estimate the flow rates and sediment load for different construction situations. For 
example, the discharge rate from the construction site is largely a function of drainage area, land use, soil type, slope steepness 
and rainfall characteristics. These factors can be considered by using standard engineering methods to estimate the discharge 
corresponding to a given return period event. Based on these characteristics, the type of log can be selected that has hydraulic 
characteristics to match the discharge from the site. Likewise, physical theories can be used to estimate the sediment load and 
concentrations from the construction site. The sediment characteristics of the site runoff can then also be used to select the 
proper log. It is anticipated that the outcome will be in a decision-tree framework. 

Task 5: Development of Educational Materials 
Under this task, the University will take the outcome of Task #4 to develop educational materials for the Erosion and 
Stormwater Management Certification Program. Refinements in the design tools will be made to ensure that they are useful to 
practitioners. 

Task 6: Compile Report, Technical Advisory Panel (TAP) Review and Revisions 
Under this task, the University will prepare a draft report, following MnDOT's publication guidelines, to document project 
activities, findings and recommendations. This report will be reviewed by the TAP, updated by the Principal Investigator to 
incorporate technical comments, and then approved by the Technical Liaison. A TAP meeting will be used to discuss the draft 
report and review comments. TAP members will be consulted for clarification or discussion of comments. 

Task 7: Editorial Review and Publication of Final Report 
During this task, the Approved Report will be processed by MnDOT's Contract Editors. The editors will review the document 
to ensure it meets the publication standard. This task must be completed within the contract time because the editors will 
provide editorial comments and request information from the Principal Investigator. 
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Task Deliverables 

Task: Deliverable(s): 
1: Written Report, summarizing previous research on sediment control logs 
2: Written Report, summarizing the data collected and analyzed to define the hydraulic characteristics of sediment 

control logs 
3: Written Report, summarizing the data collected and analyzed to define removal efficiencies of sediment control log 
4: Written Report, summarizing the methodolo!!v and tools for use by field practitioners 
5: Written Report, that includes the educational material developed for the Erosion and Stormwater Management 

Certification Program 
6: Draft Report and Final Report, approved for publication 
7: Final Published Report 

PROJECT SCHEDULE 

2016 2017 2018 
Months: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
Task 1 x x x x 
Task2 x x x x x x x x x 
Task3 x x x x x x x 
Task4 x x x x x x x x x x x 
Tasks x x x x 
Task6 x x x x 
Task 7 x x 

Task: Draft Deliverable Due Date: Final Task Annroval Date: 
1: January 31, 2017 March 31, 2017 
2: May 31, 2017 August 31 , 2017 
3: July31,2017 September 30, 2017 
4: October 31, 2017 December 31, 2017 
5: December 3 1, 2017 February 28, 2018 
6: January 31, 2018 March 31, 2018 
7: May 31, 2018 
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