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1. Executive Summary 

1.1 Problem Statement – What is a Watershed Management Strategy? 

The Village Creek Watershed Improvement Strategy (Strategy) is based on the 
results of current and historical research, reporting by government agencies, and 
partnerships between local, state and federal agencies, academic institutions 
and other stakeholders.  The Strategy describes water quality and water quantity 
concerns in the watershed, and strategies for their mitigation and the on-going 
protection of water resources. 

The purpose of this Strategy is to describe measures for achieving water 
resources goals, which include improving and protecting water quality of surface 
waters in Village Creek, as well as reducing the impacts from flooding. 

The main components of the Strategy include:  

• Review of public concerns about the watershed 

• Inventory of water quality, physical and social data inventory  

• Identification of problems and the sources of those problems 

• Selection of critical areas 

• Establishment of goals and objectives 

• Establishment of metrics of success  

1.2 Objectives of the Strategy 

The objectives of the Strategy are to improve and protect water quality so that 
standards for designated uses are attained, as well as to reduce flooding 
impacts within the Village Creek Watershed. 

1.3 Brief Statistics and History of Village Creek 

The Village Creek watershed is located within the City of Birmingham, Alabama 
and has a drainage area of approximately 63,500 acres.  Village Creek is 
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designated as an impaired water body by the State of Alabama, which means it 
does not meet some water quality standards for of its designated uses of fishing 
and swimming. 

Specifically, the Creek is considered impaired for sediment, pathogens, 
pesticides and nutrients (ADEM 2014). 

1.4 Strategy Development Approach 

The approach to this project was to develop an analysis of the existing conditions 
of the watershed using available models that could be modified to give an 
analysis of a future condition with improvement strategies.  Those strategies 
would be determined by first collecting information from the various departments 
within the City that were planning certain improvements that could prove 
beneficial to the watershed.  This was done with the idea of creating synergy 
with those projects that were likely to move forward in some manner.  The project 
delivery team also engaged a group of stakeholders to get an idea of the 
concerns and potential solutions in the watershed. 

Several studies and data were collected for the modeling analysis to determine 
the existing conditions of the Village Creek watershed.  This information included 
flood insurance studies, land use data, hydrologic data, water quality data and 
MS4 program data. 

1.5 Existing Conditions 

According to the Alabama Department of Environmental Management (ADEM), 
the designated uses of Village Creek include “Limited Warmwater Fishery” from 
the Creek’s source downstream to Bayview Lake Dam and “Swimming and 
Other Whole Body Water-Contact Sports” and “Fish and Wildlife” from Bayview 
Lake Dam downstream to the Creek’s confluence with Locust Fork (ADEM 
2014). 

The segment of Village Creek from Bayview Lake upstream to its source is 
impaired for Pathogens and Pesticides.  The segment of the creek from Locust 
Fork upstream to the Bayview Lake Dam is impaired for nutrients.  The segment 
of Village Creek from Bayview Lake to Woodlawn Bridge is impaired for pH, 
siltation and dissolved zinc. 
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The major sources of impairments in Village Creek are due to nonpoint sources 
(ADEM 2005).  Highly impervious land cover limits the amount of precipitation 
that can infiltrate into the soil and therefore contribute to the baseflow of Village 
Creek. Furthermore, the flashiness of the storm hydrographs for Creek 
contributes to instream scour, suspended sediment concentrations and the 
sedimentation of Village Creek and Bayview Lake, as is evident in the 
impairments of these waters for siltation.   

A study of the habitat conditions reveals that there is a general pattern of 
increasing concentrations of TEPPs in a downstream direction in Village 
Creek, especially between East Lake Park and 24th Street North.  This pattern 
indicates potential points of origin for the introduction of these contaminants to 
Village Creek to be above 24th Street North.  The concentration of zinc at the 
East Lake Park site on Village Creek (VIL-1) was 270 micrograms per gram 
(µg/g).   

Samples for heavy metals in bed sediments on Village Creek at 24th Street North 
(VIL-2) contained the highest concentrations of cadmium, nickel, selenium, and 
zinc among all sites.  The concentration of zinc was highest with 4,000 µg/g. 

Zinc accounted for 81 percent of the summed concentrations of the 10 TEPPs 
detected in the bed sediment samples from VIL-2 and VIL-3. 

The City of Birmingham Stormwater Management Staff, in support of this effort, 
conducted a 14-mile creek assessment along Village Creek in March 2015.  This 
assessment physically determined the conditions of the creek and the immediate 
overbank area while looking for areas with high potential for bank scour, in 
stream erosion and sediment deposition. 

Of the data collected, there were noted issues with VCSA10, which is at 
Roebuck Golf Course.  There were issues at this location with channel stability, 
scour and sediment deposition and riparian habitat condition.  There are also 
concerns regarding riparian habitat condition at locations VCSA 2, VCSA 5, and 
VCSA9, which are near Avenue W, Vanderbilt Road, and the Airport Pump 
Station, respectively. 

Development occurred in this area prior to the implementation of the National 
Flood Insurance Program (NFIP) and, as a consequence, development occurred 
in what was later found to be the 100-year floodplain.  Development since that 
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time has had to comply with the policies of the NFIP.  Numerous areas along 
Upper Village Creek have experienced flooding over time and can experience 
flooding at any time of the year.  The table below summarizes flood elevations 
and flows at key locations along Village Creek. 

Table 1-1 Key Flood Elevations and Flows 

 10-year 50-year 100-year 500-year 

 
Flow, 

cfs Elevation 
Flow, 

cfs Elevation 
Flow, 

cfs Elevation 
Flow, 

cfs Elevation 
West Blvd 3,500 655.68 4,800 656.13 5,500 656.37 7,700 656.96 

Oporto Madrid 
Blvd 5,500 630.99 7,100 631.57 8,000 631.9 10,400 632.52 

Tallapoosa St 7,800 584.12 9,900 586.59 10,900 588.22 14,200 586.74 
Vanderbilt Rd 9,700 576.45 12,100 577.63 13,300 577.96 17,200 578.75 

24th St 8,000 559.13 9,900 560.76 10,800 561.3 14,000 562.38 
Avenue W 7,700 520.53 9,600 522.16 10,400 522.89 13,500 525.35 
Avenue F 7,600 519.4 9,500 521.53 10,300 522.39 13,400 525.09 

 

1.6 Water Quality Modeling Efforts 

As mentioned, a water quality model was developed and calibrated to existing 
watershed conditions, and the purpose of this effort was to develop a tool that 
could be used to analyze future conditions and improvement strategies.  The 
parameters that are needed to represent the heterogeneity of a model segment 
or sub-basin include (a) rainfall and evaporation data, (b) soil type, (c) land use 
conditions, (d) reach characteristics and (e) other important physical 
characteristic (infiltration, overland slope, sub-basin width, etc.). Delineated sub-
basins area ranged between less than 0.01 square miles to 2.27 square miles 
with average sub-basin area of 0.79 square miles. There are a total of 126 
subbasins in the study area that are set-up in the SWMM model. 

Calibration of the SWMM Village Creek watershed model was an iterative 
process to best match the model estimated flows and water quality with that of 
observed flows and water quality. 

The three-instream water quality monitoring locations includes (1) VIC1 at 24th 
Ave, (2) VIC2 at Ensley, and (3) VIC3 at Docena. Constituents modeled in the 
Village Creek watershed model included TSS, TP, TN, TZn and E. Coli 
(bacteria).  The tables below summarize the average annual concentrations and 
loads of key parameters in the watershed.  
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Table 1-2 Average Annual Pollutant Loads 

Location SWMM Node 
Load per year (lbs/year) E. Coli 

(#/yr) TSS TP TN TZn 

West Blvd N40 3.16E+05 2.02E+03 2.52E+04 5.15E+02 5.79E+13 

24th St N370 3.15E+06 1.58E+04 1.95E+05 7.71E+03 4.07E+14 

Ensley N490 4.39E+06 2.22E+04 2.44E+05 9.35E+03 4.50E+14 

Docena N680 6.42E+06 2.89E+05 4.89E+05 1.17E+04 5.38E+14 

Watershed Outfall N940 8.30E+06 2.97E+05 6.48E+05 1.49E+04 3.76E+14 

 

Table 1-3 Average Annual Pollutant Concentrations Loads 

Location SWMM Node 
TSS (mg/L) TP (mg/L) TN (mg/L) TZn (mg/L) E. Coli (#/100mL) 

Mean Max Mean Max Mean Max Mean Max Mean Max 

West Blvd N40 5.07 136.38 0.03 0.92 1.23 6.79 0.02 0.18 185.44 1,221.08 

24th St N370 15.99 215.55 0.06 1.40 1.40 8.56 0.03 0.34 288.38 2,377.29 

Ensley N490 16.68 235.74 0.08 1.30 1.54 9.21 0.05 0.67 224.80 92,045.88 

Docena N680 13.08 136.52 1.41 4.12 1.62 5.58 0.03 0.23 130.99 53,665.51 

Watershed Outfall N940 19.70 201.62 0.94 2.58 1.72 7.62 0.04 0.51 41.66 1,366.785 

 

The 303d criteria for pathogens (E. coli group) shall not exceed a geometric 
mean of 548 colonies/100 ml; nor exceed a maximum of 2,507 colonies/100 ml 
in any sample.  There are no direct limits for nutrients, TSS and metals. 

However, the mean total zinc concentration in the headwater section (in the City 
of Birmingham) of Village Creek are below the maximum acute aquatic life 
criteria of 165.8 µg/L, which is represented by State Administrative Code as 
recoverable zinc.  The zinc TMDL for Village Creek was set based on the 
conditions during an exceedance measured at Vanderbilt Road, which was 
utilized to establish the existing load allocation during acute conditions.  A total 
zinc concentration of 0.903 mg/L, TSS of 73 mg/L and hardness of 99.86 mg/L 
were measured on September 29, 1999 at Vanderbilt Road where the daily 



 

 
 
 

villagecreekwmp_final_8.29.2017 6 

 

Village Creek Watershed 
Improvement Strategy 

 

average flow was 60 cfs.  Total zinc was translated to dissolved zinc (0.116 
mg/L) using EPA’s Metals Translator Guidance (EPA, 1996) and set as the 
existing loading.  The load allocation for the metals TMDL on Village Creek is 
based on the acute criteria for dissolved zinc.  According to the TMDL, the 
concentration of dissolved zinc from nonpoint sources shall not exceed an 
average of 0.1172 mg/L in one-hour. As indicated by the modeling results, none 
of the zinc concentrations, even the maximum concentrations with 10-minute 
reporting intervals, has exceeded the total zinc concentration of 0.903 mg/L that 
was used to derive the set TMDL dissolved zinc concentration. 

 

The mean concentration of TSS in Village Creek is less than 20 mg/l, and this 
concentration is about 17 mg/L in the Ensley area. The siltation TMDL for Village 
Creek in the headwaters section is 178,000 lb/hr for the portion of watershed 
upstream of Avenue W (Ensley).  The TMDL has identified stream erosion as a 
significant source of TSS in the creek.  However, the field survey conducted by 
the City of Birmingham Stormwater Staff in 2015 recorded no significant stream 
erosion indicating that a majority of the TSS load is perhaps coming from the 
MS4 and point sources.  The SWMM model predicts an average annual TSS 
load of 4.39 x 106 lbs, i.e., about 501 lb/hr down to Avenue W, which is 
significantly less than target established by TMDL. 

1.7 Restoration Solutions Available 

In summary, the issues found in the watershed include flashy hydrology, 
localized flooding issues, riparian habitat degradation, trash, low pH, elevated 
levels of zinc, sediment, nutrients, pesticide, and bacteria.  Several solutions are 
available to the City to address these concerns.  In general, these issues are a 
result of a high concentrations of impervious cover, inadequate storm water 
system maintenance, historical mining and industrial activities, and sanitary 
sewer overflows.  The existing conditions of this watershed dictate that this 
watershed needs restoration. 

It is possible that the solutions to riverine flooding, nutrient and bacteria reduction 
be the same for protection and restoration.  However, addressing the restoration 
of riparian habitat, trash mitigation, zinc and pesticides will likely have to be more 
specifically addressed. 
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In determining feasible solutions, the controls reviewed are planning, project, 
policy, and regulatory in nature.  The planning controls are employed through 
the implementation of comprehensive planning documents and policies that are 
consistent with the goal of restoring and protecting the Village Creek watershed.  
The project controls are generally corrective as well as restorative in application.  
Project controls include activities such as brownfield reclamation, floodplain 
property acquisition and park/open space creation and environmental/stream 
restoration projects.  Policy controls speak to activities such as land use planning 
and operation and maintenance.  Regulatory controls include subdivision 
regulations and engineering design requirements, sediment and soil erosion 
control ordinance and the zoning ordinance. 

1.8 Improvement Strategy Development Process 

The project team reviewed 33 plans and reports that provide information on 
Village Creek.  The project team also solicited input from stakeholders and the 
general public to obtain information regarding habitat and water quality 
restoration and visual preferences in the project areas.  Stakeholder input 
included federal, state and local agencies, non-profit groups, and corporate 
interests to address the watershed restoration and economic development 
concerns. 

1.9 Anticipated Future Watershed Conditions 

The figure below summarizes the existing areas of concern in the Village Creek 
Watershed. 
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Figure 1-1 Areas of Concern 

The areas in red are estimated to contribute higher levels of TP, TSS, TN, E. 
Coli and runoff volume in general.  The stream itself is an area of concern for 
zinc.  Zinc is a heavy metal and it tends to settle and it is attracted to sediments.  
So even with permitted amounts of zinc being discharged into Village Creek, a 
lot of that zinc remains in the bed sediments because it settles very quickly. 

The following items have been reviewed and evaluated as planning, project, and 
policy controls that the City has already planned or is anticipating implementing 
over the planning horizon.  Planning controls include: an asset management 
program, North Birmingham Framework Plan Elements (which includes plans 
for green streets, green infrastructure controls on vacant lots, and brownfield 
redevelopment).  These controls in North Birmingham are expected to reduce 
peak flows by up to 29%; and pollutant loads to the creek by up to 51%.  The 
project controls include maintenance dredging in Village Creek, the Mayor’s 
trash programs, land acquisition/riparian restoration planning and management 
efforts, modified riverine flooding conditions (in Ensley, East Thomas and East 
Lake buyout areas).   

The stream bank modifications in Ensley resulted in an approximately 0.5 foot 
decrease in the 10-year through the 100-year return periods. Similar 
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decreases are shown due to the channel storage and improvements in the 
East Thomas area but are limited to the immediate area at each of those 
locations. The channel improvements in the East Lake area show up to a 1.7 
foot decrease in the water surface elevations for the 10-year event; however, 
these are not consistent along the entire project reach. 

The Policy Controls include: LID Policies. 

1.10 Recommendations 

The following Project Controls are recommended and are summarized in order of 
priority and schedule. 

Table 1-3 Recommended Project Controls 

Project Description 
Wylam Park Improvements 

North Birmingham VBH Improvements and 
Recommendations 

41st Street South Commercial Revitalization Project 

Pratt City Small Channel Improvements 

Roebuck Drive Street and Drainage Improvements 
Village Creek Park 
Roebuck Springs Improvements 

West Blvd. Bridge Replacement 

East Lake Park Improvements 
Ensley Works Redevelopment 

Stream Channel Improvements from Golf Course to 
Roebuck Drive 

Tallapoosa Street - Drainage Improvements 
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Project Description 

ACOE Alternative 3 Off Channel Storage Areas 

In Channel Trash Collection 
East Lake - Stream Improvements 

Roebuck Golf Course Retention 

East Thomas Stream Channel Improvements 
 

The recommended Policy Controls include DPW Operations policies, public 
education efforts, adaptive management (to include plan development, monitor, 
results monitoring, plan adjustment), SMART Storm Drainage Maintenance 
Program, Street Sweeping Frequency Adjustments. 

Available Funding sources to implement these controls include EPA Clean 
Water Act Non-Point Source Grants (Section 319 Grant), State Revolving Fund 
Loans, Department of Transportation Enhancement Activities, The Wetland 
Program Grants, Food Mitigation Assistance Program, Small Flood Damage 
Reduction Projects (CAP Section 205), North American Wetlands Conservation 
Act Grants, Community Development Block Grants/Entitlement Grants, 
Brownfields Economic Development Grants, Brownfields Assessment and 
Cleanup Cooperative Agreements, and Community Action for a Renewed 
Environment Grants. 

1.11 EPA Watershed Planning Requirements 

 

 



 

 
 
 

villagecreekwmp_final_8.29.2017 11 

 

Village Creek Watershed 
Improvement Strategy 

 

Table 1-4 EPA Watershed Planning Requirements 

EPA Requirement Report 
Section 

Description 

1. Identify causes and sources of pollution that 
need to be controlled 

4.0 Existing Conditions 

5.0 Flood and Water Quality 
Modeling 

2. Determine load reductions needed. 5.2.2 Existing Water Quality 
Conditions Modeling Results 

3. Develop management measures to achieve 
goals 

6.0 Restoration Solutions Available 
for Use in the Village Creek 
Watershed 

8.0 Anticipated Future Watershed 
Conditions 

9.0 Recommendations 

4. Develop implementation schedule 8.4 Implementation Schedule and 
Milestones 

 9.2 Project Prioritization/Schedule 
and Interim Milestones 

5. Develop interim milestones to track 
implementation of management measures 

8.4 Implementation Schedule and 
Milestones 
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EPA Requirement Report 
Section 

Description 

9.2 Project Prioritization/Schedule 
and Interim Milestones 

6. Develop criteria to measure progress toward 
meeting watershed goals 

9.3.3 Adaptive Management 

7. Develop monitoring component 9.3.3 Adaptive Management 

8. Develop information/education component 9.3.2 Public Education 

9. Identify technical and financial assistance 
needed to implement the plan 

9.4 Technical Assistance/Funding 
Necessary 
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2. Introduction 

2.1 Purpose of Plan 

In October 2013, the City of Birmingham adopted its first Comprehensive Plan 
in over 50 years.  This plan is organized around green systems, neighborhood 
housing and community renewal, prosperity and opportunities and strengthening 
City systems and networks.  The summary theme of the Green Systems section 
of the Comprehensive Plan is the wise stewardship of Birmingham’s natural 
environment and resources and making the City a model of sustainable 
practices.  One of the major goals of the Comprehensive Plan is to make every 
effort to consistently meet clean water standards through green infrastructure, 
enhanced recycling and incentives for green building.  These goals of the 
Comprehensive Plan have let to the development of this Village Creek 
Watershed Improvement Strategy. 

The Village Creek Watershed Improvement Strategy (Strategy) is based on the 
results of current and historical research, reporting by government agencies, and 
partnerships between local, state and federal agencies, academic institutions 
and other stakeholders.  The Strategy describes water quality and water quantity 
concerns in the watershed, and strategies for their mitigation and the on-going 
protection of water resources. 

The purpose of this Strategy is to describe measures for achieving water 
resources goals, which include improving and protecting water quality of surface 
waters in Village Creek, as well as reducing the impacts from flooding.  The Plan 
includes an assessment of current watershed conditions through the collection 
and analyses of hydrologic and water quality data.  Analyses involved the 
development of hydrologic and hydraulic (H&H) and water quality models for the 
watershed.  In addition to characterizing current conditions, the models were 
used to assess future management scenarios to improve water quality and 
reduce flooding.  The Plan also describes a series of steps that are 
recommended to be taken by stakeholders to characterize current and future 
watershed conditions, identify and prioritize problems, define management 
objectives, develop and implement remediation and protection strategies. 

The main components of the Strategy include:  

• Review of public concerns about the watershed 
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• Inventory of water quality, physical and social data inventory  

• Identification of problems and the sources of those problems 

• Selection of critical areas 

• Establishment of goals and objectives 

• Establishment of metrics of success  

2.2 Objectives 

The objectives of the Strategy are to improve and protect water quality so that 
standards for designated uses are attained, as well as to reduce flooding 
impacts within the Village Creek Watershed. 
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Figure 2-1 Project Implementation Objectives 

2.3 Study Area 

The Village Creek watershed is located within the City of Birmingham, Alabama 
and has a drainage area of approximately 63,500 acres.  Village Creek is 
designated as an impaired water body by the State of Alabama, which means it 
does not meet some water quality standards for of its designated uses of fishing 
and swimming. 
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Figure 2-2 Study Area 

Specifically, the Creek is considered impaired for sediment, pathogens, 
pesticides and nutrients (Alabama Department of Environmental Management 
(ADEM) 2014). In addition to water quality concerns, water quantity concerns 
also exist for areas within the watershed.  Flooding in the watershed not only 
presents risks to public safety and infrastructure, but also is suspected of 
exacerbating surface water pollution from nonpoint sources. 

In the early 1980s Village Creek was studied by the Federal Emergency 
Management Agency (FEMA) and the United States Army Corps of Engineers 
(UASCE) to delineate floodplain and flood prone areas within the watershed.  
Because of the study, the USACE recommended structural improvements to 
parts of Village Creek to reduce potential impacts from future flood events and 
improve conveyance, as well as the establishment of an evacuation plan for 
addressing some public safety concerns.   Despite the recommendations of 
these studies, no federal funding was appropriated for the construction of 
structural improvements.  The recommendation for the development of an 
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evacuation plan, however, was implemented by a cooperation between the 
USACE and the City of Birmingham.   

In 1997, FEMA granted funding to the City for the purchase of approximately 
200 flood prone parcels in the watershed through a Hazard Mitigation Grant.  
These purchases are complete.  Yet, to date, no holistic assessment of flooding 
and water quality concerns in the watershed has been completed and no such 
holistic solutions have been developed or implemented. 

2.4 What is a Watershed Management Plan? 

Effective watershed management includes developing a watershed 
management plan as well as implementing the recommendations within the 
plan. The plan recommendations should include a combination of measures – 
ranging from changes to local zoning, development regulations and programs, 
to installation of best management practices at specific priority locations – to 
protect sensitive watershed resources and to restore resources that have 
already been degraded by agriculture or urbanization. Highly urban watersheds 
with little remaining undeveloped land, as is the case for the Village Creek 
watershed, will likely focus more on restoration versus a rural watershed with 
many sensitive pristine areas, but most watershed plans include a combination 
of both protection and restoration measures. Although protecting natural 
resources from degradation is generally more successful and cost-effective than 
trying to restore them after the fact, unfortunately, efforts to protect watersheds 
are frequently only begun after significant impacts have already occurred. 
(Center for Watershed Protection, 2016) 

EPA’s Office of Water has released a 400-page guidebook for communities, 
watershed groups, and local, state, tribal, and federal environmental agencies 
to be used as a tool in developing and implementing watershed plans. Intended 
to supplement existing watershed planning guides, this handbook provides 
specific guidance in quantifying existing pollutant loads, developing estimates of 
the load reductions required to meet water quality standards, developing 
effective management measures, and tracking progress once the plan is 
implemented.  (Center for Watershed Protection, 2016) 

Appendix A contains a fact sheet that was used during the development of the 
Watershed Improvement Strategy. 
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2.5 Planning Process 

The process of developing this strategy began with plan to engage the 
community and key stakeholders.  The stakeholders were identified and were 
invited to a series of technical meetings that were held throughout the project 
time frame.  The stakeholders received information regarding the model 
development, parameter determination, concerns in the watershed, 
opportunities, constraints, and the project development and prioritization 
process. 

The community engagement process focused on project visioning.  The team 
created visual preference boards for specific areas that were focused on green 
infrastructure, parks and open space, enhanced wetlands, trails, active and 
passive edge of water, sidewalk activities, and community gardens.  The 
purpose of these engagements with the public was to get an understanding of 
the visual preferences of these elements that would be a part of some of the 
major projects in the watershed.  More details and the results of these 
engagements are found later in this report. 

2.6 Plan Organization 

EPA has identified nine key elements that are critical for achieving 
improvements in water quality.  EPA requires that these nine elements be 
addressed in watershed plans funded with incremental Clean Water Act section 
319 funds and strongly recommends that they be included in all other watershed 
plans intended to address water quality impairments.  In general, state water 
quality or natural resource agencies and EPA will review watershed plans that 
provide the basis for section 319-funded projects.  Although there is no formal 
requirement for EPA to approve watershed plans, the plans must address the 
nine elements below if they are developed in support of a section 319-funded 
project. 

• Identify causes and sources of pollution that need to be controlled. 
• Determine load reductions. 
• Develop management measures to achieve goals. 
• Develop Implementation schedule. 
• Develop interim milestones to track implementation of management 

measures. 
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• Develop criteria to measure progress toward meeting watershed 
management goals. 

• Develop monitoring component. 
• Develop information/education component. 
• Identify technical and financial assistance needed to implement the plan. 

The Village Creek Watershed Improvement Strategy provides a summary of the 
existing conditions of the watershed and a framework for addressing concerns 
in the watershed in the future.  This document is made up of nine sections with 
sections 3 through 8 covering data collection and tools, existing conditions of the 
watershed, restoration solutions available, community and stakeholder 
development, anticipated future conditions of the watershed and 
recommendations.  Table 2-1 summarizes the sections of this report that 
address the nine key elements identified as requirements by EPA. 

Table 2-1 EPA Watershed Planning Requirements 

EPA Requirement Report 
Section 

Description 

1. Identify causes and sources of pollution that 
need to be controlled 

4.0 Existing Conditions 

5.0 Flood and Water Quality 
Modeling 

2. Determine load reductions needed. 5.2.2 Existing Water Quality 
Conditions Modeling Results 

3. Develop management measures to achieve 
goals 

6.0 Restoration Solutions Available 
for Use in the Village Creek 
Watershed 

8.0 Anticipated Future Watershed 
Conditions 
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EPA Requirement Report 
Section 

Description 

9.0 Recommendations 

4. Develop implementation schedule 8.4 Implementation Schedule and 
Milestones 

 9.2 Project Prioritization/Schedule 
and Interim Milestones 

5. Develop interim milestones to track 
implementation of management measures 

8.4 Implementation Schedule and 
Milestones 

9.2 Project Prioritization/Schedule 
and Interim Milestones 

6. Develop criteria to measure progress toward 
meeting watershed goals 

9.3.3 Adaptive Management 

7. Develop monitoring component 9.3.3 Adaptive Management 

8. Develop information/education component 9.3.2 Public Education 

9. Identify technical and financial assistance 
needed to implement the plan 

9.4 Technical Assistance/Funding 
Necessary 
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3. Strategy Development Approach 

The approach to this project was to develop an analysis of the existing conditions 
of the watershed using available models that could be modified to give an 
analysis of a future condition with improvement strategies.  Those strategies 
would be determined by first collecting information from the various departments 
within the City that were planning certain improvements that could prove 
beneficial to the watershed.  This was done with the idea of creating synergy 
with those projects that were likely to move forward in some manner.  The project 
delivery team also engaged a group of stakeholders to get an idea of the 
concerns and potential solutions in the watershed.  And, finally the project 
delivery team turned to the community to determine what the visual preferences 
for these projects would look like. 

Several studies and data were collected for the modeling analysis to determine 
the existing conditions of the Village Creek Watershed.  This information 
included flood insurance studies, land use data, hydrologic data, water quality 
data and MS4 program data.  These existing conditions observed are then used 
to calibrate the HEC-RAS and SWMM models developed as part of this study. 

3.1 Review of Tools Available for Technical Analyses 

Tools used to develop the Strategy included the collection and review of the 
FEMA effective model for Village Creek.  This model formed the basis for the 
H&H modeling completed as part of the Plan development.  The H&H model, in 
addition to a water quality model served to characterize current and future 
conditions in the watershed.  These models incorporate geospatial data such 
current and future land use, land cover, and infrastructure (e.g. municipal 
separate storm sewer system (MS4), roadways, bridges, and culverts) to 
simulate watershed conditions.  

3.1.1 Hydrology and Hydraulics 

The Village Creek Flood Insurance Study (FIS) is based on a revised hydrologic 
and hydraulic analysis performed by the US Army Corps of Engineers (USACE) 
and completed in October 1991.  The hydraulic analysis within the City of 
Birmingham was later revised by Schoel Engineering in March of 1995.  These 
studies were eventually incorporated into the Jefferson County FIS and 
published January 20, 1999.  Volkert, Inc. performed revisions to the hydraulic 
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model after the 1999 FIS publication to incorporate changes within the 
Birmingham-Shuttlesworth Airport.  This revision was included in a later 
Jefferson County FIS update. 

The hydrologic model that is the basis for flows found in the effective FEMA FIS 
for Village Creek has not changed since the original study was published in 
1981.  Flows used in the FIS are from a HEC-1 hydrologic model developed by 
USACE.  Several HEC-2 models comprise the hydraulic modeling for Village 
Creek in the effective FEMA FIS.  The USACE revised the effective hydraulic 
model for Village Creek in 1991.  The USACE HEC-2 models were updated in 
the early 1990s by Schoel for the City of Birmingham.  The update focused on 
the section of Village Creek from immediately below the airport to the area 
around Wade Sand and Gravel.  Later revisions to the Schoel HEC-2 models 
were made by Volkert, Inc. to reflect modifications within the Birmingham-
Shuttlesworth Airport.  The combination of these HEC-2 models make up the 
hydraulic component of the effective FIS. 

The Hydrologic Engineering Centre River Analysis System (HEC-RAS) is an 
integrated software system designed to perform one and two-dimensional water 
surface calculations. HEC-RAS system is comprised of a graphical user 
interface, separate hydraulic analysis components, data storage and 
management capabilities, and graphing and reporting facilities (US Army Corps 
of Engineers, 2015). Because it has been a preferred method for delineating 
floodplains and floodways, like with many parts of the country, HEC-RAS model 
data files are readily available for the Village Creek watershed. HEC-RAS data 
files contained detailed information on the creek geometry and information of 
key hydraulic structures. The available HEC-RAS is the most updated hydraulic 
model that is used for floodplain delineation of the Village Creek watershed. 

3.1.2 Water Quality Conditions 

Watershed loading models can range from simple models, representing only a 
few measured or estimated input parameters, to complex, dynamic models that 
require abundant data for set-up and calibration.  Examples of simple models 
include the Pollutant Load (PLOAD - Simple Method) and the Spreadsheet Tool 
for Estimating Pollutant Load (STEPL), while the Hydrological Simulation 
Program – Fortran (HSPF) and Systems for Urban Stormwater Treatment and 
Analysis Integration Model (SUSTAIN) are examples of complex models.  The 
Source Loading and Management Model (SLAMM) and the Storm Water 
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Management Model (SWMM) are examples of moderately complex watershed 
models most applicable for urban watershed and require a detailed analysis of 
land uses and point source discharges and a fair amount of other input data.  Of 
the many available watershed models, some are public domain and others are 
proprietary software.  Typically, the right model is one that: the user thoroughly 
understands; gives adequately accurate and clearly displayed answers to the 
key questions; minimizes time and cost; and uses readily available or previously-
collected data and information. 

Based on the scope of this project, applicability to the current and future 
watershed conditions, and after discussions with the City Staff, the SWMM 
model was selected to simulate the Village Creek watershed.  SWMM is 
available as an independent execution tool from the EPA or as an extension of 
Better Assessment Science Integrating Point and Non-Point Sources (BASINS) 
model which was developed by the Environmental Protection Agency (EPA).  
BASINS is a decision support system for multipurpose environmental analysis 
by public and private agencies for watershed and water quality based studies.  
Documentation of BASINS is available at 
http://water.epa.gov/scitech/datait/models/basins/index.cfm. BASINS primarily 
works as a data processing tool to populate the SWMM model with input 
parameters data. 

The Environmental Protection Agency (EPA) Storm Water Management Model 
(SWMM) is a dynamic rainfall-runoff simulation model used for single event or 
long-term (continuous) simulation of runoff quantity and quality from primarily 
urban areas. The runoff component of SWMM operates on a collection of sub-
basin areas that receive precipitation and generate runoff and pollutant loads. 
The routing portion of SWMM transports this runoff through a system of pipes, 
channels, storage/treatment devices, pumps, and regulators. SWMM tracks the 
quantity and quality of runoff generated within each sub-basin, and the flow rate, 
flow depth, and quality of water in each pipe and channel during a simulation 
period comprised of multiple time steps. Most recent version of SWMM model is 
SWMM 5.10. Running under Windows, SWMM 5 provides an integrated 
environment for editing study area input data, running hydrologic, hydraulic and 
water quality simulations, and viewing the results in a variety of formats. These 
include color-coded drainage area and conveyance system maps, time series 
graphs and tables, profile plots, and statistical frequency analyses (EPA, 2016).  

http://water.epa.gov/scitech/datait/models/basins/index.cfm
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For routing stream flow and water quality, SWMM TRANSPORT block uses 
stream cross-section data in a format similar to the HEC-RAS program for 
natural stream sections. Hence readily available Village Creek HEC-RAS data 
files are used to import stream segment length, slope, and Manning’s 
Roughness coefficient as input to the SWMM model.  

3.2 Available Information and Data 

3.2.1 Flood Insurance Studies 

The Village Creek Flood Insurance Study (FIS) is based on a revised hydrologic 
and hydraulic analysis performed by the US Army Corps of Engineers (USACE) 
and completed in October 1991.  The hydraulic analysis within the City of 
Birmingham was later revised by Schoel Engineering in March of 1995.  These 
studies were eventually incorporated into the Jefferson County FIS and 
published January 20, 1999.  Volkert, Inc. performed revisions to the hydraulic 
model after the 1999 FIS publication to incorporate changes within the 
Birmingham-Shuttlesworth Airport.  This revision was included in a later 
Jefferson County FIS update. 

The hydrologic model that is the basis for flows found in the effective FEMA FIS 
for Village Creek has not changed since the original study was published in 
1981.  Flows used in the FIS are from a HEC-1 hydrologic model developed by 
USACE.  Several HEC-2 models comprise the hydraulic modeling for Village 
Creek in the effective FEMA FIS.  The USACE revised the effective hydraulic 
model for Village Creek in 1991.  The USACE HEC-2 models were updated in 
the early 1990s by Schoel for the City of Birmingham.  The update focused on 
the section of Village Creek from immediately below the airport to the area 
around Wade Sand and Gravel.  Later revisions to the Schoel HEC-2 models 
were made by Volkert, Inc. to reflect modifications within the Birmingham-
Shuttlesworth Airport.  The combination of these HEC-2 models make up the 
hydraulic component of the effective FIS. 

3.2.2 Land Use Data 

Pollutants associated with runoff are generated by specific land uses assigned 
to sub-basins.  Land uses are categories of development activities or land 
surface characteristics assigned to sub-basins.  Land use data was obtained 
from the City and the Jefferson County parcel data in GIS shape file format.  
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There were a total of 33 land use classifications in the data sets provided, which 
were then aggregated down to 15 categories for the purpose of use in the water 
quality model.  The aggregated land use categories are listed in Table 3-1 below. 

Table 3-1.  Aggregated Land Use Categories in the Village Creek 
Watershed 

Land Use Land Use Percentage 
AGRICULTURE 3.5% 
COMMUNITY COMMERCIAL 0.0% 
GENERAL COMMERCIAL 2.2% 
HEAVY INDUSTRIAL 4.7% 
INSTITUTIONAL 4.7% 
LIGHT INDUSTRIAL 2.5% 
MIXED USE-LOW 0.7% 
OPEN SPACE 1.3% 
RESIDENTIAL-HIGH 0.1% 
RESIDENTIAL-LOW 20.4% 
RESIDENTIAL-MEDIUM 1.3% 
RESOURCE EXTRACTION 0.5% 
TRANSPORTATION AND 
UTILITIES 16.8% 
VACANT OR 
UNDEVELOPED 41.5% 
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Figure 3-1 Village Creek Watershed Land Uses 

3.2.3 MS4 Program Data 

The City of Birmingham regularly monitors water quality, high risk facilities, and 
flows in Village Creek as part of their MS4 NPDES permit compliance.  These 
data where used in this effort to calibrate the existing conditions water quality 
model.  Illicit discharges, including sanitary sewer overflows (SSO), are 
frequently identified in the Village Creek watershed and these are tracked by the 
Jefferson County Environmental Services Department.  When a SSO is 
identified, the location and the approximate quantity of the overflow is recorded.  
This data was provided by the County for the period between 10/01/2009 and 
9/30/2010, and this data was used to estimate SSOs for the remainder of the 
model simulation period. 
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3.2.4 Hydrologic Data 

Observed hydrologic data reported for United States Geological Survey (USGS) 
gages were also used to calibrate the stream discharges estimated by the 
models.  The USGS monitoring stations that were used to calibrate the 
hydrology model are 24th Street North, Avenue W in Ensley, and Docena. 

 
Figure 3-2 USGS Flow Monitoring Locations 

3.2.5 Water Quality Data 

Similarly, observed water quality concentrations recorded for sampling locations 
along Village Creek and its tributaries were used to calibrate parameter 
concentrations simulated by the water quality model. 
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Figure 3-3 Water Quality Monitoring Locations 

3.3 Studies, Plans and Reports 

A number of parks plans, land use plans, and other planning and technical 
documents were used in developing the watershed models.  Information was 
used to set parameters in the model and help with the establishment of existing 
conditions for the calibration of the model.  These plans were also used to 
develop watershed improvement projects for evaluation.  The list below 
represents a list of the plans and reports that were reviewed during the 
development of this strategy. 

1. City of Birmingham, Village Creek Park Master Plan.  June 11, 2010 
2. City of Birmingham, Red Rock Ridge and Valley Trail System 

December 4, 2013 
3. City of Birmingham, Red Rock Ridge and Valley Trail System Maps, 

December 4, 2013 
4. Olmsted Brothers, The Olmsted Vision Parks for Birmingham 1925 
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5. Regional Planning Commission of Greater Birmingham & 
Birmingham Metropolitan Planning Organization, Collegeville 
Neighborhood Plan 2010  

6. Olmsted Brothers, A System of Parks and Playgrounds for 
Birmingham 1925 

7. Birmingham Planning Commission, Future Land Use Maps 2013 
8. Birmingham Planning Commission, City of Birmingham 

Comprehensive Plan 2013 
9. Regional Planning Commission of Greater Birmingham & 

Birmingham Metropolitan Planning Organization,  
10. Regional Planning Commission of Greater Birmingham & 

Birmingham Metropolitan Planning Organization and City of 
Birmingham, North Birmingham Community Framework Plan 2015 

11. Regional Planning Commission of Greater Birmingham & 
Birmingham Metropolitan Planning Organization and City of 
Birmingham, Western Area Communities Framework Plan 2015 

12. Northern Birmingham Community Coalition, Northern Birmingham 
Revitalization Action Plan 2013 

13. Hall, DeGraffenried, & Associates, Inc., Village Creek and Valley 
Creek Natural Resource Inventory City of Birmingham, Jefferson 
County, AL 2000 

14. Cecil Jones & Associates, Inc., Village Creek Linear Park 1996 
15. Birmingham-Shuttlesworth International Airport DD Phase 

Sustainability Report, KPS Group,  
16. Freese and Nichols Consulting Engineers, Inc., Birmingham 

International Airport Flood Mitigation Study, 1996 
17. US Army Corps of Engineers, Village Creek Alternative Formulation 

Briefing Feasibility Phase Study of Village Creek, Birmingham, 
Alabama, August 2006 

18. US Environmental Protection Agency and Alabama Department of 
Environmental Management.  Black Warrior River Watershed 
Management Plan.   

19. ADEM.  Total Maximum Daily Load for Siltation in Bayview Lake of 
the Village Creek Watershed.  December 2005. 

20. Ann K. McPherson, Thomas Abrhamsen and C.A. Journey.  
Investigation of Water Quality and Aquatic-Community Structure in 
Village and Valley Creeks, City of Birmingham, Jefferson County, 
Alabama, 2000-01.  US Department of Interior.  Montgomery, 
Alabama.  2002. 
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21. Alabama Department of Environmental Management. Total 
Maximum Daily Loads for Metals (Zinc), pH and Siltation in the 
Village Creek Watershed.  ADEM Water Quality Branch, Water 
Division.  July 2005. 

3.4 Stakeholder and Community Engagement Planning 

An essential component of the watershed planning effort was public 
involvement. To create an open and transparent planning and decision-making 
process, stakeholders were proactively engaged and asked to provide ideas, 
feedback and to ask critical questions throughout the year long planning 
process. 

The main goal of the Public Involvement Program was to engage Birmingham 
citizens and those stakeholders directly involved with Village Creek to obtain 
public input and participation in the development of the Plan. The second goal 
was to provide timely, information to the public and stakeholders about the 
direction and development of the Plan. 

Prior to the initiation of a Public Involvement program, the ARCADIS team 
worked with the City of Birmingham staff to define an effective public involvement 
strategy for Village Creek Watershed Master Plan. During this kickoff meeting 
the City of Birmingham and ARCADIS agreed upon: 

• Overview of overall project schedule 
• Specific public involvement deliverables 
• Identification of key stakeholders and groups impacted by the Master 

Plan 
• Strategy for Stockholder and Public Meetings 

The initial meeting and the ongoing coordination laid an important foundation for 
the implementation of an effective public involvement program.  The final public 
involvement plan consisted of several stakeholder meetings to present the 
status and findings during the development of the Village Creek Watershed 
Improvement Strategy and Community Engagement including determining the 
visual preferences of projects in the various communities within the watershed. 

The community events identified by the team included the following: 
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• Citizens Advisory Board Training Meeting which included the officers of 
each of Birmingham’s 99 neighborhoods. 

• 5/7/2015 - Village Creek Society Fundraiser 
• 6/6/2015 – 18th Annual City of Birmingham Park and Recreation Family 

Fishing Rodeo at East Lake Park 
• 6/20/2015 – Woodlawn Street Market 
• 6/28/2015 – East Thomas Neighborhood Meeting 
• 9/19/2015 – P.D. Jackson-Olin Reunion at McAlpin Park and Village 

Creek Clean Up 
• 11/17/2015 – Norwood Community Meeting 

Stakeholder meetings were held in various locations on the following dates: 

• October 2, 2014 
• January 8, 2015 
• February 5, 2015 
• April 2, 2015 
• June 4, 2015 
• July 8, 2015 
• August 6, 2015 
• September 17, 2015 
• February 11, 2016 
• August 11, 2016 

Stakeholder meeting were attended by individuals representing: 

• Policy and Regulatory Organizations 
o Alabama Water Policy and Law Institute 
o Environmental Protection Agency Region IV 
o Alabama Department of Environmental Management 

• Environmental and Community Based Groups 
o Birmingham Audubon Society 
o Village Creek Society  
o Alabama Environmental Council 
o Friends of East Lake Park 
o Birmingham Southern College – Southern Environmental 

Center 
o The Nature Conservancy 
o The Color Project Ensley 
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o Clean Water Partnership 
o Black Warrior Riverkeeper 
o First Harvest Outreach 

• Business and Industrial 
o ACIPCO 
o Nucor Steel 
o WST Energy 
o Linde, LLC 
o McWane 
o Southland Tube 
o Birmingham Fastener 
o Wade Sand and Gravel 
o Walter Coke 

• Neighborhood and Community Associations 
o Airport Hills Community  
o Crestline Community 
o East Birmingham Community 
o East Lake Community 
o Ensley Community 
o  
o Five Points West Community 
o Huffman Community 
o North Birmingham Community 
o Northside Community 
o Pratt Community 
o Red Mountain Community 
o Roebuck-South East Lake Community 
o Smithfield Community 
o Southside Community 
o Woodlawn Community 
o South East Lake Neighborhood Association 

• Government 
o Jefferson County Emergency Management Agency 
o Alabama Department of Transportation 
o US Army Corps of Engineers 
o Regional Planning Commission of Greater Birmingham 
o Jefferson County Soil and Water Conservation District 
o Jefferson County Storm Water Management 
o Fresh Water Land Trust 
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o Birmingham Airport Authority 
o Birmingham Land Bank Authority 

• Academic 
o Birmingham Southern College 
o University of Alabama at Birmingham 

Appendix B includes the sign in sheets from several of these meetings.  Included 
below are photographs from one of the Stakeholder Group Meetings. 

Figure 3-4 Valerie Davis from the Friends of East Lake and Direcus Cooper 
from the City of Birmingham Stormwater Management 
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Figure 3-5 Steve Messier from Nucor Steel 
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Figure 3-6 Francesca Gross from the Nature Conservancy 

  



This page was intentionally left blank. 



 

 
 
 

villagecreekwmp_final_8.29.2017 36 

 

Village Creek Watershed 
Improvement Strategy 

 

4. Existing Conditions 

The Village Creek watershed is located within the Locust Watershed, Hydrologic 
Unit Code (HUC) 03160111 and the greater Black Warrior River Basin (HUC 
031601) in Jefferson County, Alabama (Figure 4-1).  The watershed drainage 
area is approximately 63,488 acres at its confluence with Locust Fork.  The 
watershed is located within two physiographic provinces: the Appalachian 
Plateau and the Valley and Ridge.  The divide between these two provinces is 
located just upstream of Bayview Lake. 

 
Figure 4-1 Village Creek Watershed 

The upper portion of Village Creek (from the creek’s headwaters downstream to 
Bayview Lake) is almost entirely located within the City of Birmingham, Alabama.  
The land use and land cover within this portion of the watershed are highly 
urbanized.  Historical production of iron and steel, chemical manufacturing and 
medical industries are prevalent within the City.  As a result, industrial and 
municipal point and nonpoint sources of pollution have influenced the water 
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quality of surface waters in the watershed (United States Geological Survey 
(USGS) 2002).  Furthermore, the channelization of creeks, development within 
riparian buffers and removal of riparian vegetation to support short-sited flood 
mitigation efforts have contributed to the degradation of water quality aquatic 
biological habitat. 

4.1 Land Uses 

Overall, forest and low intensity residential land uses comprise the largest 
percentage of the Village Creek watershed (Table 4-1), however most of these 
uses are found in the lower portion of the watershed, which encompasses the 
Camp Branch and Bayview Lake sub-basins.  In contrast, the upper portion of 
the watershed is dominated by urban land uses, such as residential commercial 
and industrial uses, and includes the Birmingham International Airport.  The land 
cover and activities associated with these land uses affect water quality 
conditions of receiving streams. 

Table 4-1 Aggregated Land Uses within the Village Creek Watershed 
used in the SWMM Model 

Land Use Land Use Percentage 
AGRICULTURE 3.5% 
COMMUNITY COMMERCIAL 0.0% 
GENERAL COMMERCIAL 2.2% 
HEAVY INDUSTRIAL 4.7% 
INSTITUTIONAL 4.7% 
LIGHT INDUSTRIAL 2.5% 
MIXED USE-LOW 0.7% 
OPEN SPACE 1.3% 
RESIDENTIAL-HIGH 0.1% 
RESIDENTIAL-LOW 20.4% 
RESIDENTIAL-MEDIUM 1.3% 
RESOURCE EXTRACTION 0.5% 
TRANSPORTATION AND 
UTILITIES 16.8% 
VACANT OR 
UNDEVELOPED 41.5% 
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Figure 4-2 Village Creek Watershed – Current Land Use 

4.2 Flooding Conditions 

Development occurred in this area prior to the implementation of the National 
Flood Insurance Program (NFIP) and, therefore, development occurred in what 
was later found to be the 100-year floodplain.  Development since that time has 
had to comply with the policies of the NFIP.  Numerous areas along Upper 
Village Creek have experienced flooding over time and can experience flooding 
at any time of the year (Figure 4-3). 
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Figure 4-3 100 Year Flood Plain Upper Village Creek Watershed 

According to the USGS, urban development typically increases the amount of 
water entering a stream after a storm and decreases the time that it takes for the 
water to travel over altered land surfaces before entering the stream. (USGS, 
2014). Efforts to reduce infrastructure flooding by draining water quickly from 
roads and parking lots can result in increased amounts of water reaching a 
stream within a brief period, which can lead to stream flashiness and altered 
stream channels. Additionally, rapid runoff reduces the amount of water 
available to infiltrate the soil and recharge the aquifers, which often results in 
lower base stream flows, especially during summer. Furthermore, when the 
hydrology of a stream is altered, the physical habitat of a stream often becomes 
degraded from channel erosion or lower summer flows that reduce spawning, 
feeding, and living spaces of the aquatic biota.  Opportunities for public contact, 
which could encourage stewardship, decreases in areas with flashy stream 
hydrology. 
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The National Weather Service has assigned flood categories based on the stage 
at the USGS site at Avenue W in Ensley. Table 4-2 below lists the flood 
categories for the USGS Avenue W site and the associated stage. Table 4-3 
below summarizes the flood events that have occurred on Village Creek in 
recent history.  The damages that are reported in this table represent the 
amounts that the City spent on infrastructure recovery and recovery to private 
property if the City was reimbursed by private insurance companies.  If 
homeowners took care of repairs and recovery on their own, those damages are 
not reported.  This information was compiled from information obtained from the 
City of Birmingham, USGS, and NOAA rainfall records. 

Table 4-2 Flood Categories (in feet), USGS Site at Avenue W in Ensley 

Category Stage 

Major Flood Stage 16 

Moderate Flood Stage 13 

Flood Stage 10 

Action Stage 10 

 

Table 4-3 Summary of Village Creek Flood Events, 1995-2015 

October 3-5, 1995 - Hurricane Opal  
The Birmingham Airport observed 10.73” of rainfall. The event resulted in damages approximating 
$571,000 to 200 homes and 25 businesses; 100 families and 2 shelters activated across the City. 
The USGS site at Avenue W at Ensley reported a stage of 11.98 ft (Flood Stage) on October 5.  

January 26, 1996 
The event resulted in damages city-wide approximating $39,000 to 97 homes and some 
evacuations. The USGS site at Avenue W at Ensley reported a stage of 13.72 ft (Moderate Flood 
Stage).  

March 5-8, 1996 – Approximate 50 year, 12-hour event 
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The Birmingham Airport observed 6.75” of rainfall. The event resulted in damages city-wide 
approximating $65,000 to 111 homes and 9 businesses including some evacuation. The USGS 
site at Avenue W at Ensley reported a stage of 12.84 ft (Flood Stage) on March 7.  

January 6-8, 1998 – Approximate 10 year, 6-hour event 
The Birmingham Airport observed 4.86” of rainfall. The event resulted in damages city-wide 
approximating $67,000 to 208 homes, families evacuated, and 2 shelters activated. The USGS 
site at Avenue W at Ensley reported a stage of 13.54 ft (Moderate Flood Stage) on January 7.  

June 27-28, 1999 – Approximate 50 year, 3-hour event 
The Birmingham Airport observed 4.68” of rainfall. The event resulted in damages approximating 
$250,000 to 100+ homes; evacuation and emergency services provided. The USGS site at 
Avenue W at Ensley reported a stage of 12.84 ft (Flood Stage) on June 28.  

March 10-11, 2000 – Approximate 25 year, 6-hour event 
The Birmingham Airport observed 5.21” of rainfall. The event resulted in damages city-wide to 
50+ homes, evacuation, & water rescues provided. The USGS site at Avenue W at Ensley 
reported a stage of 13.96 ft (Moderate Flood Stage) on March 11.  

April 3-4, 2001 – Approximate 25 year, 6-hour event 
The Birmingham Airport observed 5.26” of rainfall. The USGS site at Avenue W at Ensley 
reported a stage of 12.93 ft (Flood Stage) on April 3.  

September 21-22, 2002 – Approximate 5 year, 6-hour event 
The Birmingham Airport observed 3.91” of rainfall. The event resulted in damage city-wide to 50+ 
properties as well as emergency services and temporary relocation provided. The USGS site at 
Avenue W at Ensley reported a stage of 12.41 ft (Flood Stage) on September 22.  

May 7, 2003 – Approximate 500 year, 3-hour event 
The Birmingham Airport observed 5.71” of rainfall. The event caused damages city-wide to over 
1,000 properties; entailing emergency services, and water rescues. FEMA Disaster Assistance 
both Individual and Public Assistance was provided to the City; Damages were estimated at over 
$1 million. The USGS site at Avenue W at Ensley reported a stage of 13.68 ft (Moderate Flood 
Stage). 

February 5-6, 2004 – Approximate 10 year, 2-hour event 
The Birmingham Airport observed 3.32” of rainfall. The event resulted in damages to 123 
structures; required water rescues and door to door warnings; This event caused approximately 
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$75,000 in damages city-wide. The USGS site at Avenue W at Ensley reported a stage of 14.28 
ft (Moderate Flood Stage) on February 6.  

September 16, 2004 - Hurricane Ivan, Approximate 250 year, 24-hour event 
The Birmingham Airport observed 9.80” of rainfall. The event resulted in damages to over 400 
properties; required emergency services, water rescues, evacuation of families and 4 shelters 
were activated. FEMA Disaster Assistance both Individual and Public Assistance was provided 
to the City. This event caused over $1.5 million in damages city-wide. The USGS site at Avenue 
W at Ensley reported a stage of 13.58 ft (Moderate Flood Stage).  

September 4-5, 2011 – Approximate 500 year, 6-hour event 
The Birmingham Airport observed 7.97” of rainfall. The USGS site at Avenue W at Ensley 
reported a stage of 14.57 ft (Moderate Flood Stage).  

April 6-7, 2014 – Birmingham Airport Rain Gage – 4.38”, Approximate 25 year, 3-hour event 
The Birmingham Airport observed 4.38” of rainfall. The event caused damages to approximately 
100+ properties and required water rescues, emergency services, door to door warnings, 
evacuations. This event caused over $100,000 in damages city-wide. The USGS site at Avenue 
W at Ensley reported a stage of 13.01 ft (Moderate Flood Stage) on April 7.  

July 4, 2015 
The USGS site at 24th Street observed 4.19” of rainfall. The USGS site at Avenue W at Ensley 
reported a stage of 11.11 ft (Flood Stage).  

December 25, 2015 – 24th Street Rain Gage 4.74”, Approximate 10 year, 6-hour event 
The USGS site at 24th Street observed 4.74” of rainfall. The USGS site at Avenue W at Ensley 
reported a stage of 12.65 ft (Flood Stage).  
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Figure 4-4 Village Creek at Avenue F - July 4, 2015 
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Figure 4-5 Intersection at Avenue W near Village Creek – July 4, 2015 

Due to the number of properties within the City of Birmingham that meets the 
National Flood Insurance Program’s (NFIP’s) definition of Repetitive Loss (RL) 
Properties; a Repetitive Loss Area Analysis (RLAA) is recommended for 
Birmingham as a part of its participation in the Community Rating System (CRS) 
Program. This report contains thirty-two designated Repetitive Loss Areas 
(RLAs) within Birmingham, Alabama.  
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Figure 4-6 Repetitive Flood Loss Areas in the City of Birmingham 

The purpose of this analysis is to assist home owners and business owners in 
reducing their flood risk by providing a broader understanding of the existing and 
probable flooding problems while identifying potential solutions. This is one of 
the many components of the City of Birmingham's Floodplain Management and 
Disaster Mitigation Services Program (FMDMS).  

The Floodplain Management and Disaster Mitigation Services Program formed 
a committee that consisted of a CRS Coordinator/Planner, Senior Civil Engineer 
and the Floodplain Administrator. The committee followed a 5-step process 
prescribed by the CRS Program. Step 5 of the process requires the RLAA to be 
adopted by The City of Birmingham's governing body and updated annually. 

The basic form of analysis conducted to establish the boundaries of the 
“repetitive loss areas” evaluated each flood insurance claim for the repetitive 
loss (RL) properties, an overall analysis of flood claims for properties within a 
reasonable proximity of the RL properties, topography, age of the structures, 
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type of flooding (local drainage or rainfall-induced), known drainage problems or 
post-flood claim drainage corrections, retrieval of measured rainfall information, 
retrieval of archived weather information from the National Weather Service, and 
interviews, and site visits to the areas. The analysis attempted to detect a pattern 
of conditions that could reasonably be expected to produce similar flood events 
and identify the probable boundaries of that flooding. 

FMDMS used the most recent flood insurance claim information received from 
the Insurance Services Office (ISO) for the annual Community Rating System 
(CRS) program. That flood insurance claim information reflects claims through 
2014. 

This analysis did not attempt to include every paid or unpaid flood insurance 
claim throughout Birmingham. It focused on historical claims and areas around 
the known RL properties.  Properties in the 15 study areas in the Village Creek 
Watershed are subject to flooding due to heavy rains and drainage problems.  

4.3 Localized System Flooding 

The Public Works Department is responsible for maintenance and inspection of 
the storm water inlets, catch basins and grates on a timed schedule. The City 
uses mechanical and manual methods. These methods include cleaning the 
external grates to allow storm water to enter the system, and removing sand, 
silt, and debris from manholes and sedimentation chamber of catch basins. 
Trash within structures can create blockage and cause improper drainage. Such 
blockages and/or structural deficiencies allow standing water in the catch basins 
and inability for water to flow creating the potential for system overflow and/or 
flooding in surrounding areas.  Clogged drains can induce localized flooding that 
can cause severe damage to surrounding properties. Additionally, clogged 
drains can cause damage to roadway integrity, storm water infrastructure, 
private properties, landscaping and structures. An outdated or blocked storm 
drainage system could also create hazardous driving conditions.  

In addition to the citizens reported local flooding in their neighborhoods, the city 
crew routinely inspects the areas and makes notes of the local flooding issues 
in the city. The city provided a list of areas with reported flooding during rainfall 
events by local residents, but description or depth of flooding including potential 
causes was not available.  Figure 4-7 illustrates the reported historical flooding 
locations. 
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Figure 4-7 Flooding Hot Spots 

4.4 Stream Conditions Assessment 

The City of Birmingham Stormwater Management Staff, in support of this effort, 
conducted a 14-mile creek assessment along Village Creek in March 2015.  This 
assessment physically determined the conditions of the creek and the immediate 
overbank area while looking for areas with high potential for bank scour, in 
stream erosion and sediment deposition. 

The following map includes the locations of data collection for this portion of the 
study. 
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Figure 4-8 Stream Conditions Assessment Evaluation Sites 

Of the data collected, there were noted issues with VCSA10, which is at 
Roebuck Golf Course.  There were issues at this location with channel stability, 
scour and sediment deposition and riparian habitat condition.  There are also 
concerns regarding riparian habitat condition at locations VCSA 2, VCSA 5, and 
VCSA9, which are near Avenue W, Vanderbilt Road, and the Airport Pump 
Station, respectively.  For complete details, see Appendix C. 

4.5 Water Quality 

4.5.1 Designated Uses 

Designated uses of Village Creek include “Limited Warmwater Fishery” from the 
Creek’s source downstream to Bayview Lake Dam and “Swimming and Other 
Whole-Body Water-Contact Sports” and “Fish and Wildlife” from Bayview Lake 
Dam downstream to the Creek’s confluence with Locust Fork (ADEM, 2014).  
Best uses of waters classified as “Limited Warmwater Fishery” spans from May 
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through November and encompass agricultural irrigation, livestock watering, 
industrial cooling and process water supplies, and any other usage except 
fishing bathing, recreational activities, including water contact sports or as a 
source of water supply for drinking or food-processing purposes.” Conditions 
related to best usage for the period from May to November include: 

1. “The waters will be suitable for agricultural irrigation, livestock watering 
and industrial cooling waters.  The waters will be usable after special 
treatment, which may be needed under each circumstance, for industrial 
process water supplies.  The waters will also be suitable for other uses 
for which waters of lower quality will be satisfactory. 

2. This category includes watercourses in which natural flow is intermittent, 
or under certain conditions non-existent, and which may receive treated 
wastes from existing municipalities and industries.  In such instances, 
recognition of is given to the lack of opportunity for mixture of the treated 
wastes with the receiving stream for purposes of compliance.  It is also 
understood in considering waters for this classification that urban runoff 
or natural conditions may impact any waters so classified.” 

(ADEM, 2014).   

4.5.2 303d 

Three segments of Village Creek are listed on the State of Alabama’s 303(d) List 
as shown in Table 4-4 (Figure 4-9).  One of these segments is located in the 
upper portion of the watershed, upstream of Bayview Lake, one is a tributary to 
Village Creek downstream of Bayview Lake, Camp Creek and one is Bayview 
Lake.  According to the State of Alabama’s 2014 303(d) List impaired surface 
waters in Village Creek include those segments listed in Table 4-4.  

Table 4-4 Village Creek segments on 2014 303(d) List  

Waterbody 
Name 

Designated 
Uses 

Causes Sources Date of 
Data 

Length 
(miles) 

Downstream/
Upstream 
Locations  

Year 
Listed 

Draft 
TMDL 
Date 

Village Creek  Fish & Wildlife  Nutrients Industrial 

Municipal 

Urban 
runoff/storm 
sewers 

2005-
2011 

17.9 Locust 
Fork/Bayview Lake 
Dam  

2012 2019 
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Waterbody 
Name 

Designated 
Uses 

Causes Sources Date of 
Data 

Length 
(miles) 

Downstream/
Upstream 
Locations  

Year 
Listed 

Draft 
TMDL 
Date 

Village Creek  Limited Warm 
Water Fishery  

Pathogens  Collection 
System 
Failure, 
Urban 
runoff/storm 
sewers 

2000-
2002, 
2004 

12.6 Second 
Creek/Woodlawn 
Bridge  

2006 2015 

Village Creek  Limited Warm 
Water Fishery  

Pesticides 
(Dieldrin)  

Urban 
runoff/storm 
sewers 

2000-
2002, 
2004 

12.6 Second 
Creek/Woodlawn 
Bridge 

2006 2016 

Village Creek Limited Warm 
Water Fishery 

Pathogens Collection 
System 
Failure, 
Urban 
runoff/storm 
sewers 

2000-
2002, 
2004 

4.04 Woodlawn 
Bridge/Its source  

2006 2015 

Village Creek Limited Warm 
Water Fishery 

Pesticides 
(Dieldrin) 

Urban 
runoff/storm 
sewers 

2000-
2002, 
2004 

4.04 Woodlawn 
Bridge/Its source 

2006 2016 
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Figure 4-9 Alabama 303d Listed and TMDL Segments Along Village Creek 

The major sources of impairments in Village Creek are due to nonpoint sources 
(ADEM, 2005).  Highly impervious land cover limits the amount of precipitation 
that can infiltrate into the soil and therefore contribute to the baseflow of Village 
Creek. Large areas of impervious cover and limited stream buffers along Village 
Creek promote dynamic flow events that damage riparian habitat and contribute 
to water quality impairments.  With more precipitation that becomes runoff rather 
than infiltrating into the soil, nonpoint pollutants, such as metals, non-priority 
organics (BTEX) and pesticides are exposed to storm runoff in residential and 
industrial land uses areas and thus carried down-gradient in the stormwater 
runoff to receiving surface waters like Village Creek and Bayview Lake (ADEM 
2005). Furthermore, the flashiness of the storm hydrographs for Creek 
contributes to instream scour, suspended sediment concentrations and the 
sedimentation of Village Creek and Bayview Lake, as is evident in the 
impairments of these waters for siltation.   
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Historical mining activities in the watershed contribute to elevated levels of 
metals and low pH characteristic of Village Creek.  A former iron ore mine, which 
was closed in 1974, is located in the headwaters portion of Village Creek and 
contributes to water quality impairments for metals and pH.  In addition, high 
concentrations of hardness contribute to the toxicity of metals and pH in the 
watershed (ADEM 2005). 

While nonpoint sources are the major contributor to water quality impairments, 
point sources of pollution also contribute to water quality degradation.  Point 
source discharge locations in the watershed are shown in Figure 4-10.  Currently 
seven facilities discharge treated process wastewater directly to Village Creek 
(Table 4-5).  Out of these facilities, Jefferson County Village Creek Wastewater 
Treatment Plant (WWTP) is considered the most significant, with a permitted 
design flow of 60 million gallons per day (MGD) (ADEM 2005). 

Table 4-5 NPDES Permitted Discharges of Process Wastewater in the 
Village Creek Watershed (ADEM 2005)  

Facility 
NPDES 
Permit 

Flow CBOD5 DO NH3 pH Zinc TSS TKN 
Fecal 

Coliform 

Jefferson 
County 
WWTP 

AL0023647 X X X X X  X X X 

Nucor Steel AL0003735     X X X   

American 
Cast Iron 
Pipe Co. 

AL0029378     X X X   

Ashland 
Chemical 

AL0021695     X     

SMI Steel AL001554     X X X   

Honeywell 
International 

AL0002097  X  X X  X   
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Facility 
NPDES 
Permit 

Flow CBOD5 DO NH3 pH Zinc TSS TKN 
Fecal 

Coliform 

McWane 
Industries 

AL0001791 X    X X X   

 

Table 4-6 NPDES Permitted Discharges of Stormwater in the Village 
Creek Watershed (ADEM 2005) 

Permit 
Holder 

NPDES 
Permit No 

Permit Limits 

5-year 
Average 

Flow (MGD) TSS (mg/l) pH (s.u.) 

City of 
Birmingham 
MS4 

ALS000001 N/A N/A N/A 

Jefferson 
County 
WWTP 

AL002367 Report Report Report 

Wade Sand 
& Gravel Co. 

AL0025194 Monitor   6 – 9  
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Figure 4-10 Point Source Discharges within the Village Creek Watershed 

4.5.3 TMDLs 

TMDLs were developed for a 12.6-mile segment of upper Village Creek 
(segment AL/03160111-140_02) for pH (Table 4-7) and siltation and dissolved 
zinc (Table 4-8) in 2005.   
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Table 4-7 Approved pH TMDLs for Village Creek (ADEM 2005)  

Impaired 
Segment  

Designated 
Uses 

Pollutant WLA 
(Continuous 
Sources)  

WLA 
(Stormwater 
Sources)  

LA 
(Stormwater 
Sources)  

MOS TMDL 

Village 
Creek  

AL/0316011
1-140_02 

Limited 
Warm 
Water 
Fishery 

pH 6.0-8.5 s.u. 6.0-8.5 s.u. 6.0-8.5 s.u. N/A 6.0-8.5 s.u. 
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Table 4-8 Approved TMDLs for Siltation and Dissolved Zinc for Village Creek (ADEM 2005) 

Impaired 
Segment  

Pollutant Existing Loads Allowable Loads Reductions  

WLA 
(Continuous 

Sources) 

WLA 
(Stormwater 

Sources) 

LA WLA 
(Continuous 

Sources) 

WLA 
(Stormwater 

Sources) 

LA WLA 
(Continuous 

Sources) 

WLA 
(Stormwater 

Sources) 

LA TMDL 

Village 
Creek  

AL/031601
11-140_02 

Siltation  16,571 12.9 12.9 16,571 8.3 8.3 0% 35% 35% 178,000 
lbs/hour  

Village 
CreekA  

AL/031601
11-140_02 

Zinc 15 lbs/day N/A 11 
lbs/da
y 

10 lbs/day 34% 7 
lbs/
day 

B N/A 34% 17 
lbs/day 

AAcute condition   
BWLA reductions calculated at the point of discharge.  Reduction by permit number are as follows: AL0003735: 0%, AL0001554: 0%, AL0029378: 83%.   

* 
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As shown in tables above, the siltation TMDL requires a 35% reduction in the existing sediment 
load to Village Creek.  The siltation TMDL was created from determining the relationship between 
suspended sediment and peak streamflow (1976 – 2001) at Avenue W.  The TMDL study concluded 
the major source of sediment originates instream and that a 35% reduction in the existing load to 
Village Creek is needed to meet the target load.   

4.6 Habitat Conditions 

During recent history, since industrialization and urbanization, water quality testing indicated that 
Village Creek was lethal to aquatic life in specific stretches.  More recent testing indicates that these 
conditions have improved and the creek is now capable of supporting some pollution tolerant 
species of aquatic fauna.  In general, wildlife is limited to species capable of surviving in areas of 
urban development.  Habitat is located primarily in the riparian zone on the stream banks and 
immediately adjacent to the creek.  With a few exceptions, habitat value is minimal due largely to 
invasive plant species, limited habitat area, and encroachment of urban development.  Trash 
buildup and dumping of trash within Village Creek watershed has also been an issue.  Village Creek 
Society hosts an annual Village Creek Clean-Up Day which encourages the community to take 
ownership and shared responsibility for the creek. 

For the purpose of this report, two documents were reviewed to evaluate the habitat conditions in 
the Village Creek Watershed.  Population Structure and Habitat Use of the Endangered Watercress 
Darter published December 2016 in the Journal of Fish and Wildlife Management was used to 
characterize the habitat conditions near Roebuck Spring and The Investigation of Water Quality and 
Aquatic-Community Structure in Village and Valley Creeks, City of Birmingham, Jefferson County, 
Alabama, 2000-01 published by the US Geological Survey was used to characterize the habitat 
conditions on Village Creek at East Lake Park, 24th Street North in Birmingham, and Avenue W in 
Birmingham.  These evaluation locations are illustrated in Figure 4-11 below. 
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Figure 4-11 Sampling Sites on Village Creek in the 2000 – 01 Study by the USGS and 
Roebuck Spring 

4.6.1 Roebuck Spring 

Roebuck Spring is a cold-water spring in the headwater area of Village Creek near the Don Hawkins 
Municipal Golf Course and Roebuck Recreation Center.  The watercress darter can be found in this 
Spring and 4 more location in the Jefferson County area.  The watercress darter population at 
Roebuck Spring is believed to be the largest population.  (Journal of Fish and Wildlife Management, 
2016) 

The watercress darter (Etheostoma nuchale) is a small, reddish fish with colorful fins which subsists 
in Roebuck Springs and Seven Springs, both tributaries flow into Village Creek Watershed. As a 
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result, the Birmingham Park and Recreation Board agreed to stop using pesticides near the edge 
of the streams, which would increase the fish population. 

The species can be found in the watercress zone of springs where the water is moving slowly.  
Surveys have also found that the watercress darters are attracted to dense aquatic vegetation in 
deeper portions of spring pools and the stream connecting to the nearest tributary.  These habitats 
in Roebuck Spring and its run can be deep with little or no current (e.g. fontinalis moss); moderately 
deep with swift current (coontail); shallow with a moderate current (alligator weed and watercress; 
and vegetation can be native or non-native, and submergent or emergent.  However, the darter’s 
dependence on these dense vegetated habitats may be a vulnerability at times.  Such habitats can 
no longer be supported throughout the species range because of channel modification and 
stormwater runoff from the surrounding urban landscape.  (Journal of Fish and Wildlife 
Management, 2016).  

 

Figure 4-12 Watercress Darter 
(https://www.fws.gov/southeast/news/2010/images/maleWatercressDarter22April2009.jpg) 

4.6.2 Village Creek at East Lake Park (USGS, 2002) 

The U.S. Geological Survey (USGS) conducted a 16-month investigation of water quality, aquatic-
community structure, bed sediment, and fish tissue in Village Creek.  In this report, we will discuss 
heavy metals in bed sediment, habitat and aquatic communities at the sites investigated by USGS. 
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Bed sediment samples from Village Creek were analyzed for 46 heavy metals, 10 of which are 
classified by the EPA as trace element priority pollutants.  There is a general pattern of increasing 
concentrations of TEPPs in a downstream direction in Village Creek, especially between East Lake 
Park and 24th Street North.  This pattern indicates potential points of origin for the introduction of 
these contaminants to Village Creek to be above 24th Street North.  The concentration of zinc at the 
East Lake Park site on Village Creek (VIL-1) was 270 micrograms per gram (µg/g).  Among the 10 
TEPPs lead and arsenic where highest at VIL-1 at concentrations of 130 µg/g and 22 µg/g, 
respectively.  Lead and arsenic exceed the probable effect levels (PEL) at VIL-1 which have been 
found to result in toxic effects on aquatic biota. 

It is important to note that the value of arsenic for this and all sites have not been adjusted for natural 
background levels. A survey of stream sediment in northern Alabama, including streams in 
Jefferson County, reported naturally elevated arsenic concentrations related to arsenic enriched 
coals from nearby coal fields in Jefferson County. 

The concentrations of cadmium, chromium, copper, lead, nickel, selenium, silver and zinc in bed 
sediment were third highest at VIL-1 compared to other sites evaluated on Village Creek. 

Habitat was evaluated by collecting data on specific physical and geomorphological characteristics 
of the stream reaches at VIL-1 and VIL-3.  No significant correlations were detected between any 
habitat characteristic and the aquatic communities in the study sites.   

The reach length evaluated at VIL-1 is 150 meters, the mean bank full channel width is 7.45 meters, 
and the surface water gradient is 0.22 percent.  VIL-1 has no discernable pools and the reach is 
totally enclosed by riparian vegetation.  The riffle area in the reach is 42.9 percent, the bank 
vegetation cover is 82 percent, and the frequency of silt in the riffle habitats is 73 percent. 

Benthic invertebrate and fish communities were evaluated at VIL-1 and VIL-3 and the primary 
community metrics evaluated were richness and density.  Benthic invertebrate richness was the 
same at VIL-1 and VIL-3 in June, but richness in Village Creek decreased in a downstream direction 
from VIL-1 to VIL-3 in October. 

Benthic invertebrate density decreased in a downstream direction in Village Creek in June 2000.  In 
October, benthic invertebrate density increased in a downstream direction.  The increase at VIL-3 
appeared to be due primarily to a greater density of midges in October compared to June, and to a 
decrease in the numbers of midges in VIL-1 between June and October.  Midges are a family of 
insects whose members commonly are associated with environmental concern.  The density and 
relative abundance of midges increased in a downstream direction from VIL-1 to VIL-3, and this 
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pattern was similar for both sampling months.  The density of midges at VIL-1 in June 2000 was 
594 per m2 and 85 m2 in October 2000. 

Only 6 species of fish were collected at VIL-1.  The most widely distributed fish was the largescale 
stoneroller, a type of minnow, accounted for 74.2 percent of the abundance at VIL-1.  The largescale 
stoneroller prefers deep, fast riffles, and commonly is found in large to medium streams with clear 
cool water, a moderate to swift current, and a gravel bottom.  Its primary food sources are algae 
and detritus.  The stoneroller is intolerant and its presence in Village Creek is notable because silt 
is common in the riffle habitats in the creek. 

The next most common species captured in the study were the green sunfish and the bluegill.  
These two species accounts for 23 percent of the fish community at VIL-1.  The bluegill’s presence 
at VIL-1 is 18.2 percent and the green sunfish is 4.55 percent. 

4.6.3 Village Creek at 24th Street North (USGS, 2002) 

Samples for heavy metals in bed sediments on Village Creek at 24th Street North (VIL-2) contained 
the highest concentrations of cadmium, nickel, selenium, and zinc among all sites.  The 
concentration of zinc was highest with 4,000 µg/g.  The concentrations of arsenic, cadmium, 
chromium, copper, lead and zinc exceeded the PEL.  The concentrations cadmium, chromium, 
copper, lead, nickel, selenium, silver and zinc in bed sediment were highest at VIL-2 compared to 
the other sites evaluated on Village Creek. 

4.6.4 Village Creek at Avenue W (USGS, 2002) 

Concentrations for heavy metals in bed sediment on Village Creek at Avenue W (VIL-3) for arsenic, 
cadmium, chromium, lead and zinc exceeded the PEL.  Concentrations of cadmium, chromium, 
copper, lead, nickel, selenium, silver and zinc in bed sediment were second highest at VIL-3, 
compared to the other sites on Village Creek. 

High concentrations of TEPPs in bed sediments in Village Creek indicate possible anthropogenic 
sources of these TEPPs from the urban land use activities in the Village Creek watershed.  Potential 
sources include point sources such as municipal wastewater, industrial and commercial discharges, 
and nonpoint sources, such as runoff from residential, commercial and industrial areas.  Zinc, lead, 
and copper were the three most abundant TEPPs detected in the bed sediment samples from 
Village Creek.  Zinc accounted for 81 percent of the summed concentrations of the 10 TEPPs 
detected in the bed sediment samples from VIL-2 and VIL-3. 
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The reach length evaluated at VIL-3 is 349 meters, the mean bank full channel width is 30.3 meters, 
and the surface water gradient is 0.20 percent.  VIL-3 has a 79.9 percent mean riparian canopy 
closure.  The riffle area in the reach is 13.2 percent which include two areas at each end of the 
reach separated by a series of runs and shallow pools.  The bank vegetation cover is 40 percent, 
and the frequency of silt in the riffle habitats is 97 percent. 

Although no significant correlation was found between these habitat properties and the 
concentrations of bed sediment constituents, these data may indicate the importance of protecting 
riparian buffer zones that have been found to act as natural filters and reduce the direct runoff of 
contaminants from modified landscapes to the stream. 

The density of midges at VIL-3 in June 2000 was 1,344 per m2 and 2,415 m2 in October 2000. 

The patterns seen among multiple environmental indicators in Village Creek further strengthen the 
observation that these aquatic communities reflect anthropogenic effects associated with 
urbanization. 

Only 7 species of fish were collected at VIL-3.  The largescale stoneroller accounted for 41.4 percent 
of the abundance at VIL-3.  The bluegill’s presence at VIL-3 is 20.9 percent and the green sunfish 
is 22.9 percent. 

The presence of the stoneroller may indicate that degradation associated with siltation may not be 
the primary anthropogenic factor affecting the fish communities in Village Creek; however, the 
amount of siltation in these streams may not be severe or persistent enough to directly affect the 
distribution and abundance of the stoneroller.   

There were no sculpins, darters, suckers and only one minnow was collected in Village Creek.  The 
number and identification of darter and sculpin species are known to be important indicators of 
water quality.  The absence of sculpins is likely due to poor water quality and hydrologic disturbance 
caused by human activities in the watershed.  The spotted sucker’s absence from Village Creek 
may be a reflection of sensitivity to silt.  Many minnow species are sensitive to physical and chemical 
habitat degradation. 
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5. Watershed Modeling 

5.1 Riverine Flooding 

The USACE recently developed a new HEC-RAS model for Village Creek as part of a Silver Jackets 
Flood Inundation Mapping Project. This model was used to assess the potential reduction in flood 
elevations due to each of the proposed improvements. 

5.1.1 Development of Existing Conditions Hydraulic Model 

The HEC-RAS model developed by the USACE and used for this study is a new hydraulic model 
extending from the headwaters in Roebuck through the Village Creek Wastewater Treatment Plant. 
A three-dimensional terrain was developed for the watershed using LiDAR data collected in 2014 
and provided by the State Office of Water Resources. New cross sections were draped on the 
terrain and extracted for input into the model. Bridge and culvert structures were added to the model 
using information from a prior HEC-RAS model developed by the USACE for the Feasibility Phase 
Study of Village Creek in 2006. The 2006 HEC-RAS model used a combination of field survey data 
and data from the effective FEMA HEC-2 models to develop the structure geometry. Bridge deck, 
opening, and pier shape and dimensions from the 2006 HEC-RAS model were incorporated into 
the new HEC-RAS model for each of the structure locations. Schoel obtained the final model from 
the USACE once the model development was complete for the Silver Jackets Flood Inundation 
Mapping project. 

5.1.2 Hydraulic Model Geometry Revisions 
Following review of the model provided by the USACE to Schoel, several errors were identified that 
needed to be addressed to improve model accuracy. The model corrections fell into three major 
categories: 1) Bridge and culvert geometry revisions; 2) cross section geometry modifications; and 
3) ineffective flow areas. 

Several bridge structures did not have the embankment fully modeled. Only the deck immediately 
above the channel was included in the model for several locations. In many cases this did not reflect 
the true blockage due to the embankment and would result in minimal change in water surface 
elevation through the structure. Most of the effort to correct the model focused revisions to the bridge 
structures to extend the modeled embankment as appropriate. This work also included 
modifications to the bridge openings to better reflect the surveyed openings as shown in the 2006 
HEC-RAS model. 

Other revisions to the USACE model included modifications to several cross sections. This included 
changes to alignment, location, Manning’s n-values, adjustments to bank stations. Changes to the 
location or alignment occurred primarily in the vicinity of bridge/culvert structures and in the 
Collegeville area. A few cross sections were modified to remove the area associated with lateral 
channels. Since these channels do not contribute conveyance in the one-dimensional direction their 
original inclusion was erroneous. Figures 5-1 through 5-6 show the locations of each of the cross 
sections in the model for this assessment. 



 

 
 
 

villagecreekwmp_final_8.29.2017             64 

 

Village Creek Watershed 
Improvement Strategy 

 

One additional change to the model was the evaluation and addition of additional ineffective flow 
areas. Ineffective flow areas allow for portions of a cross section to be used for flood storage but 
not the conveyance or flow of water. This may be due to a constriction such as those that occur at 
bridges due to a small bridge opening and blocked overbanks due to the elevated road 
embankment. For this project, ineffective flow areas were added in the Collegeville area where the 
floodplain expands considerably to the north. One other significant area where additional ineffective 
flow areas were added to cross sections in the model is the reach below the airport where Interstate 
59/20 bisects the floodplain. Certain portions of the divided floodplain south of the interstate operate 
as floodplain storage only and have no outlet to flow downstream. With the additional ineffective 
flow areas in place, the model more accurately represents existing conditions along Village Creek. 

 

Figure 5-1 Cross Sections between Red Land Road and East Lake 
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Figure 5-2 Cross Section between East Lake and Tallapoosa 
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Figure 5-3 Stream Geometry Revisions between Tallapoosa and East Thomas 
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Figure 5-4 Cross Section between East Thomas and Avenue F 
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Figure 5-5 Cross Sections between Avenue F and Minor Parkway 
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5.1.3 Hydraulic Model Flows 

The effective FEMA flows were used in this study. This provides four return periods for evaluation, 
the 10-year, 50-year, 100-year, and 500-year events. Flows were obtained from the effective FEMA 
HEC-2 models and applied at the same locations within the new HEC-RAS model. Application of 
flows was most important at locations of significant inflows such as tributaries or areas where 
significant routing occurs. 

The benefit of using the effective FEMA flows is the quick integration into the model. Changes to 
the flows as a result of added storage were not evaluated in this study and will be discussed further 
in later sections. Only the hydraulic impact of each of the improvements was evaluated. 

The table below summarizes flood elevations and flows at key locations along Village Creek. 

Table 1-1 Key Flood Elevations and Flows 

 10-year 50-year 100-year 500-year 

 
Flow, 

cfs Elevation 
Flow, 

cfs Elevation 
Flow, 

cfs Elevation 
Flow, 

cfs Elevation 
West Blvd 3,500 655.68 4,800 656.13 5,500 656.37 7,700 656.96 

Oporto Madrid 
Blvd 5,500 630.99 7,100 631.57 8,000 631.9 10,400 632.52 

Tallapoosa St 7,800 584.12 9,900 586.59 10,900 588.22 14,200 586.74 
Vanderbilt Rd 9,700 576.45 12,100 577.63 13,300 577.96 17,200 578.75 

24th St 8,000 559.13 9,900 560.76 10,800 561.3 14,000 562.38 
Avenue W 7,700 520.53 9,600 522.16 10,400 522.89 13,500 525.35 
Avenue F 7,600 519.4 9,500 521.53 10,300 522.39 13,400 525.09 

 

5.1.4 Boundary Conditions 

In order to initiate the water surface elevation calculations, HEC-RAS must be provided boundary 
conditions. Normal depth was selected as the steady flow boundary condition used in the study 
HEC-RAS model. A value of 0.0006 ft/ft was entered as the downstream slope for normal depth 
computation for the model reach. This value was based upon the average energy grade slope 
from the effective FEMA HEC-2 model for the cross sections similarly located as the downstream 
cross section in the study HEC-RAS model 
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Figure 5-6 Village Creek 100-year and 500-year Floodplains 

The full Village Creek Watershed Improvement Plan Stream and Channel Improvements 
modeling report is in Appendix D.  

5.2 Water Quality Modeling 

Village Creek watershed has total drainage area of approximately 63,500 acres (99.2 square miles) 
spreading between City Birmingham in the headwaters section and unincorporated Jefferson 
County in tail waters.  The parameters that are needed to represent the heterogeneity of a model 
segment or sub-basin include (a) rainfall and evaporation data, (b) soil type, (c) land use conditions, 
(d) reach characteristics and (e) other important physical characteristic (infiltration, overland slope, 
sub-basin width, etc.). For a refined representation of hydrological processes and pollutant loading 
at defined spatial locations in the watershed, the watershed area is divided into sub-basins of 
approximately similar hydrological and runoff water quality characteristics.  Delineated sub-basins 
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area ranged between less than 0.01 square miles to 2.27 square miles with average sub-basin area 
of 0.79 square miles. There are a total of 126 subbasins in the study area that are set-up in the 
SWMM model. 
 

 
Figure 5-7 Watershed Model Sub-basins and Nodes 

5.2.1 Water Quality Model Calibration 

Calibration of the SWMM Village Creek watershed model was an iterative process to best match 
the model estimated flows and water quality with that of observed flows and water quality.  As part 
of this process, parameters that affect the model flow and water quality estimates are fine-tuned 
and the resulting model estimates are evaluated against monitored data. A key element in the 
watershed model development and calibration effort is the selection of calibration sites within sub-
basins that are representative of the watershed area. Factors such as the availability of observed 
stream flow and water quality data are considered in selecting calibration sites.  The project delivery 
team has considered various locations for calibration in the watershed, so that the variability of 
hydrologic response in the study area is appropriately measured. 
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Figure 5-8 USGS Flow Gage Locations 
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Figure 5-9 Water Quality Monitoring Locations 

5.2.1.1 Hydrology Calibration 

The Village Creek watershed model hydrology calibration included graphical comparison between 
observed and simulated flows as well as assessment of a number of other statistics.  The most 
commonly accepted model calibration evaluation techniques in the modeling field are used to test 
the Village Creek watershed model for hydrology calibration, and the respective techniques are 
listed below. 

• Time series plots of continuous flows. 

• Scatter plots of continuous flows. 
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• Annual flow volume. 

• Monthly flow volume. 

• Coefficient of determination (R2) of daily average flows. 

• Nash-Sutcliffe model efficiency coefficient (NSE) of daily average flows. 

A standard set of model performance criteria showing value ranges for R2, NSE, monthly volumes 
and annual volumes that are commonly accepted in the modeling community for model 
performance assessment are summarized in Table 5-1. 

Table 5-1 Adopted Model Performance Assessment Criteria 

Statistics Very Good Good Fair Poor 

Coefficient of determination (R2)  > 0.85 0.85 – 0.60 0.60 – 0.40 < 0.40 

Nash-Sutcliffe model efficiency 
(NSE)  > 0.80 > 0.70 > 0.40 < 0.40 

Error in monthly volume  < 15% 15 – 30% 30 – 50% > 50% 

Error in annual volume  < 10% 10 – 15% 15 – 25% > 25% 

 
Time series and scatter plots comparing model simulated and USGS observed daily flows are 
illustrated in the Figures 5-5 – 5-10. As shown on the time series plots, the model showing 
apparently similar runoff response in the watershed as that observed. The linear correlation 
coefficient between the simulated and overserved daily flows is ranged between 0.73 and 0.84. In 
addition, calculated NSE for the measured and simulated daily flows at 24th Street, Avenue W in 
Ensley and near Docena are 0.72, 0.67 and 0.69, respectively. 
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Figure 5-10 Monitored and Model Predicted Flow at 24th Street 

 

Figure 5-11 Scattered Plot of Monitored and Model Predicted Flow at 24th Street 
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Figure 5-12 Monitored and Model Predicted Flow at Avenue W in Ensley 

 

Figure 5-13 Scattered Plot of Monitored and Model Predicted Flow at Avenue W in Ensley 
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Figure 5-14 Monitored and Model Predicted Flow near Docena 

 

Figure 5-15 Scattered Plot of Monitored and Model Predicted Flow near Docena 
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5.2.1.2 Water Quality Calibration 

There are three locations in the watershed that have long term monitored instream water quality for 
the simulation period in the Village Creek. The three-instream water quality monitoring locations 
includes (1) VIC1 at 24th Ave, (2) VIC2 at Avenue W, and (3) VIC3 at Docena. Constituents 
modeled in the Village Creek watershed model included TSS, TP, TN, TZn and E. Coli (bacteria).  
The data at VIC1 and VIC2 was collected from the City of Birmingham and the data at VIC3 was 
collected from Jefferson County. 
 

 
Figure 5-16 Water Quality Modeling Calibration Points 
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5.2.2 Existing Water Quality Condition Modeling Results 

The model predicted pollutant loads for each sub-basin are used to calculate the per acre load for 
each sub-basin.  The calculated per acre pollutant loads by model sub-basin are summarized in 
Table 5-3 and are illustrated in the Figures 5-17 through 5-21. As expected, the sub-basins with 
high urban development are primarily indicating a contribution of higher pollutant loads than those 
sub-basins that are undeveloped or less developed.  The full SWMM Modeling Report is in 
Appendix E. 

Table 5-3 Model Simulated Pollutant Load per Acre 

Subbasin 
Load (lbs/ac/year) 

E. Coli (#/ac/year) 
TSS TP TN Zn 

10 155.90 5.22 8.45 0.20 2.65E+10 

20 131.65 0.72 7.16 0.17 2.20E+10 

30 187.95 5.76 8.76 0.25 2.51E+10 

40 79.56 1.76 5.05 0.09 1.68E+10 

50 180.61 1.81 8.19 0.24 2.74E+10 

60 102.50 0.51 4.03 0.13 2.00E+10 

70 139.57 5.24 7.26 0.17 2.14E+10 

80 117.75 0.01 6.05 0.14 2.29E+10 

90 177.68 3.74 8.17 0.23 2.75E+10 

100 89.70 0.96 3.44 0.11 2.03E+10 

110 218.53 0.03 10.70 0.28 4.06E+10 

120 204.72 0.66 9.17 0.27 3.61E+10 

130 203.39 4.39 8.95 0.27 3.61E+10 



 

 
 
 

villagecreekwmp_final_8.29.2017             80 

 

Village Creek Watershed 
Improvement Strategy 

 

Subbasin 
Load (lbs/ac/year) 

E. Coli (#/ac/year) 
TSS TP TN Zn 

140 208.44 3.54 9.17 0.28 3.72E+10 

150 107.89 3.99 3.57 0.14 2.11E+10 

160 309.92 3.15 10.14 0.51 4.67E+10 

170 110.40 1.58 4.83 0.15 1.60E+10 

180 85.05 0.15 2.95 0.11 1.09E+10 

190 282.94 0.04 10.72 0.39 4.09E+10 

200 190.10 1.68 8.12 0.27 2.21E+10 

210 168.50 1.87 7.20 0.22 1.86E+10 

220 252.81 1.23 9.18 0.36 3.61E+10 

230 229.15 0.60 9.80 0.31 2.93E+10 

240 241.10 5.44 9.72 0.34 3.64E+10 

250 196.21 0.98 8.60 0.30 3.46E+10 

260 198.34 4.47 7.01 0.35 2.65E+10 

270 171.45 1.78 7.49 0.24 3.52E+10 

280 174.85 0.42 6.18 0.26 2.33E+10 

290 302.72 0.71 11.23 0.61 2.62E+10 

300 488.60 0.02 15.47 0.70 6.02E+10 

310 552.52 0.00 17.35 0.79 9.18E+10 
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Subbasin 
Load (lbs/ac/year) 

E. Coli (#/ac/year) 
TSS TP TN Zn 

320 238.04 0.72 8.18 0.35 3.09E+10 

330 202.79 8.15 9.32 0.31 2.65E+10 

340 244.26 4.71 10.03 0.38 3.16E+10 

350 434.72 0.35 15.29 0.93 4.43E+10 

360 371.60 6.17 13.35 0.75 3.71E+10 

370 422.86 0.13 15.02 1.02 3.51E+10 

380 365.68 0.26 12.99 0.76 3.88E+10 

390 214.50 2.79 8.55 0.39 2.25E+10 

400 174.63 0.16 7.83 0.26 3.00E+10 

410 153.83 0.04 6.51 0.20 3.02E+10 

420 396.01 0.02 14.23 0.99 3.04E+10 

430 152.48 0.29 6.64 0.29 1.85E+10 

440 106.21 0.02 5.17 0.13 1.66E+10 

450 211.99 3.56 8.31 0.41 2.55E+10 

460 332.31 0.17 11.94 0.47 3.53E+10 

470 293.15 0.33 10.68 0.44 3.29E+10 

480 278.57 0.42 11.88 0.54 4.14E+10 

490 243.81 4.54 9.63 0.38 3.07E+10 
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Subbasin 
Load (lbs/ac/year) 

E. Coli (#/ac/year) 
TSS TP TN Zn 

500 225.76 6.57 8.76 0.34 2.87E+10 

510 338.18 1.47 12.52 0.83 2.60E+10 

520 297.96 0.23 11.15 0.48 4.04E+10 

530 408.14 0.46 14.63 0.92 3.76E+10 

540 232.95 0.74 9.27 0.32 2.67E+10 

550 301.63 0.01 10.63 0.42 4.55E+10 

560 330.20 2.73 11.68 0.55 3.27E+10 

570 227.88 4.24 8.12 0.45 2.01E+10 

580 186.91 0.13 7.50 0.37 1.99E+10 

590 277.41 4.78 10.54 0.48 2.20E+10 

600 211.98 0.34 8.36 0.29 3.66E+10 

610 290.24 0.17 10.96 0.40 3.53E+10 

620 372.41 0.12 13.96 0.83 3.72E+10 

630 184.95 6.49 8.58 0.28 3.27E+10 

640 246.74 15.74 10.61 0.36 3.44E+10 

650 213.30 0.03 10.26 0.32 4.65E+10 

660 253.48 0.02 10.65 0.34 4.47E+10 

670 246.60 0.02 11.15 0.34 4.23E+10 
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Subbasin 
Load (lbs/ac/year) 

E. Coli (#/ac/year) 
TSS TP TN Zn 

680 267.07 0.78 10.47 0.42 3.80E+10 

690 200.33 0.03 9.84 0.26 3.96E+10 

700 196.13 0.04 8.19 0.26 3.09E+10 

710 183.05 4.95 7.09 0.26 3.09E+10 

720 149.14 3.76 5.40 0.22 2.74E+10 

730 121.42 4.43 4.09 0.16 2.28E+10 

740 190.42 4.58 7.16 0.41 2.37E+10 

750 195.58 0.89 6.54 0.30 2.47E+10 

760 153.40 3.68 6.21 0.20 2.74E+10 

770 128.74 6.81 6.90 0.16 2.59E+10 

780 196.40 1.20 6.98 0.27 2.65E+10 

790 182.47 1.99 8.06 0.25 2.66E+10 

800 110.66 4.71 4.70 0.14 1.70E+10 

810 109.89 9.48 5.64 0.14 2.33E+10 

820 82.65 4.45 4.25 0.10 1.96E+10 

830 55.34 2.33 1.82 0.07 1.49E+10 

840 122.93 4.79 4.13 0.17 2.06E+10 

850 84.66 12.77 3.48 0.11 1.55E+10 
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Subbasin 
Load (lbs/ac/year) 

E. Coli (#/ac/year) 
TSS TP TN Zn 

860 38.43 4.62 1.56 0.04 1.13E+10 

870 96.61 2.92 3.53 0.20 1.51E+10 

880 58.57 2.89 2.13 0.08 1.76E+10 

890 58.34 1.53 1.85 0.09 1.60E+10 

900 124.95 5.53 4.78 0.16 2.46E+10 

910 121.75 5.00 4.02 0.16 2.01E+10 

920 72.59 3.04 2.46 0.09 2.03E+10 

930 46.06 2.71 1.83 0.05 1.71E+10 

940 129.82 6.81 5.75 0.17 2.52E+10 

950 55.81 3.91 2.15 0.06 1.79E+10 

960 36.82 3.35 1.29 0.04 1.29E+10 

970 29.11 3.50 0.90 0.03 1.69E+10 

980 57.81 3.85 2.69 0.07 1.80E+10 

990 77.09 10.05 3.46 0.10 1.76E+10 

1000 35.64 2.85 1.35 0.03 1.60E+10 

1010 26.62 1.61 1.15 0.02 1.55E+10 

1020 41.61 9.24 2.03 0.04 1.64E+10 

1030 38.85 2.37 1.76 0.04 1.84E+10 
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Subbasin 
Load (lbs/ac/year) 

E. Coli (#/ac/year) 
TSS TP TN Zn 

1040 69.65 5.06 2.58 0.08 2.21E+10 

1050 42.15 2.51 1.36 0.04 1.83E+10 

1060 39.83 5.68 1.93 0.04 1.80E+10 

1070 28.89 4.28 1.20 0.03 1.51E+10 

1080 36.62 4.93 1.27 0.05 1.71E+10 

1090 51.87 2.75 2.21 0.06 1.94E+10 

1100 83.88 3.68 3.18 0.19 1.20E+10 

1110 39.56 4.59 1.56 0.04 1.67E+10 

1120 22.48 5.48 0.79 0.02 1.16E+10 

1130 67.60 12.69 2.83 0.10 1.55E+10 

1140 103.94 5.00 3.36 0.13 2.62E+10 

1150 31.37 2.17 0.95 0.03 1.88E+10 

1160 99.94 2.00 3.49 0.23 1.50E+10 

1170 23.43 0.72 0.73 0.04 9.08E+09 

1180 62.45 2.65 2.09 0.12 1.30E+10 

1190 65.54 1.08 2.33 0.16 7.67E+09 

1200 125.91 1.99 4.54 0.32 1.04E+10 

1210 97.38 0.78 3.37 0.22 2.07E+10 



 

 
 
 

villagecreekwmp_final_8.29.2017             86 

 

Village Creek Watershed 
Improvement Strategy 

 

Subbasin 
Load (lbs/ac/year) 

E. Coli (#/ac/year) 
TSS TP TN Zn 

1220 147.98 2.95 5.43 0.39 9.02E+09 

1230 110.40 0.93 3.92 0.27 1.48E+10 

1240 67.13 1.61 2.43 0.14 1.24E+10 

1250 258.87 0.77 9.36 0.66 2.33E+10 

1260 233.19 1.53 8.51 0.60 1.56E+10 
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Figure 5-17 TSS Loading (lb/ac/year) 
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Figure 5-18 TP Loading (lbs/ac/year) 
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Figure 5-19 TN Loading (lbs/ac/year) 
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Figure 5-20 Total Zinc Loading (lbs/ac/year) 
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Figure 5-21 E. Coli Counts (#/ac/year) 

The tables below summarize the average annual concentrations and loads of key parameters in the 
watershed.  

Table 5-4 Average Annual Pollutant Loads 

Location SWMM Node 
Load per year (lbs/year) E. Coli 

(#/yr) TSS TP TN TZn 

West Blvd N40 3.16E+05 2.02E+03 2.52E+04 5.15E+02 5.79E+13 

24th St N370 3.15E+06 1.58E+04 1.95E+05 7.71E+03 4.07E+14 

Ensley N490 4.39E+06 2.22E+04 2.44E+05 9.35E+03 4.50E+14 
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Location SWMM Node 
Load per year (lbs/year) E. Coli 

(#/yr) TSS TP TN TZn 

Docena N680 6.42E+06 2.89E+05 4.89E+05 1.17E+04 5.38E+14 

Watershed Outfall N940 8.30E+06 2.97E+05 6.48E+05 1.49E+04 3.76E+14 

 

Table 5-5 Average Annual Pollutant Concentrations Loads 

Location SWMM Node 
TSS (mg/L) TP (mg/L) TN (mg/L) TZn (mg/L) E. Coli (#/100mL) 

Mean Max Mean Max Mean Max Mean Max Mean Max 

West Blvd N40 5.07 136.38 0.03 0.92 1.23 6.79 0.02 0.18 185.44 1,221.08 

24th St N370 15.99 215.55 0.06 1.40 1.40 8.56 0.03 0.34 288.38 2,377.29 

Ensley N490 16.68 235.74 0.08 1.30 1.54 9.21 0.05 0.67 224.80 92,045.88 

Docena N680 13.08 136.52 1.41 4.12 1.62 5.58 0.03 0.23 130.99 53,665.51 

Watershed Outfall N940 19.70 201.62 0.94 2.58 1.72 7.62 0.04 0.51 41.66 1,366.785 

 

The 303d criteria for pathogens (E. coli group) shall not exceed a geometric mean of 548 
colonies/100 ml; nor exceed a maximum of 2,507 colonies/100 ml in any sample.  There are no 
direct limits for nutrients, TSS and metals. 

However, the mean total zinc concentration in the headwater section (in the City of Birmingham) of 
Village Creek are below the maximum acute aquatic life criteria of 165.8 µg/L, which is represented 
by State Administrative Code as recoverable zinc.  The zinc TMDL for Village Creek was set based 
on the conditions during an exceedance measured at Vanderbilt Road, which was utilized to 
establish the existing load allocation during acute conditions.  A total zinc concentration of 0.903 
mg/L, TSS of 73 mg/L and hardness of 99.86 mg/L were measured on September 29, 1999 at 
Vanderbilt Road where the daily average flow was 60 cfs.  Total zinc was translated to dissolved 
zinc (0.116 mg/L) using EPA’s Metals Translator Guidance (EPA, 1996) and set as the existing 
loading.  The load allocation for the metals TMDL on Village Creek is based on the acute criteria for 
dissolved zinc.  According to the TMDL, the concentration of dissolved zinc from nonpoint sources 
shall not exceed an average of 0.1172 mg/L in one-hour. As indicated by the modeling results, none 
of the zinc concentrations, even the maximum concentrations with 10-minute reporting intervals, 
has exceeded the total zinc concentration of 0.903 mg/L that was used to derive the set TMDL 
dissolved zinc concentration. 
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The mean concentration of TSS in Village Creek is less than 20 mg/l, and this concentration is about 
17 mg/L in the Ensley area. The siltation TMDL for Village Creek in the headwaters section is 
178,000 lb/hr for the portion of watershed upstream of Avenue W (Ensley).  The TMDL has identified 
stream erosion as a significant source of TSS in the creek.  However, the field survey conducted by 
the City of Birmingham Stormwater Staff in 2015 recorded no significant stream erosion indicating 
that a majority of the TSS load is perhaps coming from the MS4 and point sources.  The SWMM 
model predicts an average annual TSS load of 4.39 x 106 lbs, i.e., about 501 lb/hr down to Avenue 
W, which is significantly less than target established by TMDL. 
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6. Restoration Solutions Available for Use in the Village Creek Watershed 

In summary, the issues found in the watershed include flashy hydrology, localized flooding issues, 
riparian habitat degradation, trash, low pH, elevated levels of zinc, sediment, nutrients, pesticide, 
and bacteria.  A number of solutions are available to the City to address these concerns.  In general, 
these issues are a result of a high concentrations of impervious cover, inadequate storm water 
system maintenance, historical mining and industrial activities, and sanitary sewer overflows.  The 
existing conditions of this watershed dictate that this watershed needs restoration. 

It is possible that the solutions to riverine flooding, nutrient and bacteria reduction be the same for 
protection and restoration.  However, addressing the restoration of riparian habitat, trash mitigation, 
zinc and pesticides will likely have to be more specifically addressed.  A number of studies, reports 
and plans that have been developed for this watershed will be drawn upon to address these issues 
in the watershed.  These issues will be addressed through a mix of best management practices, 
public facility improvements and policy options. 

To ensure the objectives of the Village Creek Watershed Management Implementation Strategy are 
met, an array of site-specific as well as regional controls will be explored.  The controls reviewed 
are planning, project, policy, and regulatory in nature.  The planning controls are employed through 
the implementation of comprehensive planning documents and policies that are consistent with the 
goal of restoring and protecting the Village Creek watershed.  The project controls are generally 
corrective as well as restorative in application.  Project controls include activities such as brownfield 
reclamation, floodplain property acquisition and park/open space creation and 
environmental/stream restoration projects.  Policy controls speak to activities such as land use 
planning and operation and maintenance.  Regulatory controls include subdivision regulations and 
engineering design requirements, sediment and soil erosion control ordinance and the zoning 
ordinance. 

6.1 Planning Controls 

The following solutions that are available to the watershed are planning documents.  However, 
these documents do contain recommendations for project controls that will be summarized in this 
section of the report. 

6.1.1 North Birmingham Framework Plan 

Although Stormwater Management has reported approval of the City Comprehensive Plan, the first 
in more than 50-years, last year; further developments have occurred in FY2015. Since last year’s 
report the City has received National recognition by the Alabama Chapter of the American Planning 
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Association's 2013 Outstanding Planning Award for a Comprehensive Plan. Since then, the City 
has taken significant steps going forward to capitalize on that effort in further significant planning 
refinements that will prove to be equally foundational in making Birmingham a more sustainable 
metropolis. The Comprehensive Plan's recommendations were broken down into five parts, 
including: Green Systems; Neighborhoods, Housing & Community Renewal; Prosperity & 
Opportunity; Strengthening City Systems & Networks; and, from Plan to Action. 

Of particular interest is the Green Systems element of the Comprehensive Plan. That element 
included several goals, which among them is meeting clean water standards. To that end, the Mayor 
has requested the Birmingham Chapter of the American Institute of Architects to recommend an 
award be created to recognize new buildings and building renovations/additions that are designed 
and constructed as high performing, sustainable buildings. The “Green Building Award” will highlight 
buildings that respond sensitively to the numerous and varied environmental influences in the 
region. Among the seven initiatives proposed the award program establishes “Leadership in Energy 
and Environmental Design” (LEED) as the minimum threshold for award. The award program also 
requires the identification of critical environmental issues for the Birmingham area and those specific 
responses to these issues be addressed. The intended outcome of this and a new Framework 
Planning effort is intended to encourage wiser patterns of real estate development and City growth 
while reducing the demand for growth on existing infrastructure, including storm sewers. In addition, 
Planning Staff is developing a “sustainable plan” scope-of-work to assist in preparing development 
guidelines and standards that will assist the City in its efforts to become more sustainable. 

Where development of a city comprehensive plan is best considered a “macro-evaluation” of 
existing and future city development through goals, policies, and objectives, framework plans are a 
more “micro-evaluation” of sub-regions of the City at the community or neighborhood level. 

The goal of framework plans, working closely with and in conjunction with individual community 
areas, is to establish a guide and set of policies to better align resources and improve the quality of 
life for residents and businesses residing within the framework planning area. Presently three 
framework plans were developed in the City of Birmingham and have been adopted. The three 
plans included North Birmingham (Adopted February 18, 2015), Titusville (Adopted February 4, 
2015), and the Western Area (Adopted May 6, 2015). These Framework Plans update land use 
plans and regulations to provide area specific development controls and include several categories 
ranging from high intensity development like industrial to parks and open space and similar low 
intensity uses. The other Framework Plans (i.e. Northeastern and Southwestern Framework Plans) 
are anticipated to be completed in 2016. 

Those neighborhoods making up the North Birmingham Framework planning area were evaluated 
first, in measure because of the presence of a portion of the area being designated as a federal 
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superfund area. See the figure above. A copy of the North Birmingham Framework Plan is included 
in Appendix F. The plan has established three primary goals with action strategies for housing, 
commercial revitalization, and health, which the community believes will lead to positive change. 
Within the context of the North Birmingham Framework Plan includes an interagency work group 
for environmental justice that is charged with developing strategies related to infrastructure. The 
strategies being considered to improve the quality of life in the North Birmingham Area are 
presented in the table on the previous page. 

Furthermore, the U.S. Environmental Protection Agency (EPA) is evaluating the environmental 
condition of the North Birmingham area because of current and historical industrial activity, which 
may have affected the environment in area communities. In 2009 the EPA began a national 
screening survey of air toxics concentrations at area schools. The results of those screenings 
indicated the need for more sampling and over an extended duration. Although the assessments 
found that the shared long-terms risks for the North Birmingham communities were acceptable for 
air toxics, the risks were at the upper end of the range. With community support, the EPA and 
Jefferson County Department of Health have worked collaboratively to improve air quality beyond 
existing regulation. Furthermore, since these communities are spread over two watersheds, Village 
Creek and Five Mile Creek and are considered impaired for water quality by the Alabama 
Department of Environmental Management (ADEM), the EPA and ADEM continue to work with the 
City to improve area water quality and restore the beneficial use of these streams. 

The North Birmingham Community Framework Plan was completed February 2015.  The Plan 
includes the neighborhoods of Acipco-Finley, Collegeville, Fairmont, Harriman Park, Hooper City, 
and North Birmingham.  The Framework Plan uses research produced in the Existing Conditions 
Document and the North Birmingham Community Health Impact Assessment to recommend 
projects and to outline implementation strategies.  These projects intend to improve the quality of 
life for those in North Birmingham Community and to attract and retain businesses in the future. 

With relation to storm water management the plan includes a strategy to convert or reuse 
abandoned and overgrown vacant lots into retention/detention ponds, bioretention cells, rain 
gardens, bioswales, infiltration trenches, and other storm water management tools.  There is also a 
plan to inventory, characterize, assess, remediate and redevelop brownfields. 

Project recommendations include green streets in the following areas: 

• 27th Court North between 31st Street North and 33rd Street North 
• 27th Alley North 
• 28th Avenue between 31st Street North and 33rd Street North 
• 31st Street North between 27th Avenue North and 29th Avenue North 
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• 32nd Street North between 27th Avenue North and 29th Avenue North 
• 33rd Street North between 27th Avenue North and 29th Avenue North 

 

6.1.2 USACE Feasibility Phase Study of Village Creek, 2006 

In a partnership between the City of Birmingham and the U.S. Army Corps of Engineers (USACE), 
a study was developed to investigate the feasibility and the extent of Federal interest in developing 
a plan for providing flood damage reduction, urban ecosystem restoration, and recreation in the 
Village Creek watershed in the city limits of Birmingham.  The measures considered for Village 
Creek consisted of: upstream retention, channel enlargement, culvert/bridge enlargement, off-
channel storage, quarry storage, levees, and diversion.  These measures were considered 
individually or in concert with other measures. 

6.1.3 Birmingham International Airport Flood Mitigation Study, 1996 

In 1996, a proposed parking garage extension of the Birmingham International Airport facilitated the 
development of this study.  It was recognized that two separate types of flooding concerns existed 
at this facility.  The first was the “paper”, or regulatory, problem, consisting of the need to develop a 
viable 100-year floodway, acceptable to the City and to FEMA, that was not within the footprint of 
the proposed parking garage extension.  The second, or “real” flooding problem, was the physical 
flooding that threatens the airport facilities due to the flood levels in Village Creek and the low 
elevation of the site facilities.  The projects evaluated included adjusting the Village Creek Floodway, 
construction of a 147,000 gpm pump station, diversion of drainage from the runway and taxiway 
areas, construction of a 200 ac-ft detention pond on Airport Property and construction of a 600 ac-
ft detention pond at Don Hawkins Municipal Golf Course. 

The Airport has plans for redevelopment in and around their properties.  The City of Birmingham 
supports their efforts, in as much as those plans support improvements to the water quality in Village 
Creek.  It is anticipated that these plans will include green infrastructure, detention/retention and 
other sustainable practices. 

6.2 Project Controls 

6.2.1 Village Creek Park Plan, 2010 

The 1920’s Olmstead Vision for Parks in Birmingham recommended the acquisition of lands along 
Village Creek for the development of a linear park system.  The City ultimately allowed land to be 
sold to private developers adjacent to Village Creek.  In the 1980’s, the USACE determined that it 
could not prevent the flooding of residences along Village Creek and agreed that preserving cleared 
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lands as open space was an appropriate action for the floodplain.  The City, FEMA and the USACE 
has acquired over 1,200 floodplain properties in the City of Birmingham to date. 

The Birmingham Planning Commission approved a park plan which includes approximately 42 
acres of residential properties located on both sides of Village Creek north of Interstate 20/59 
beginning at Avenue F and extending upstream to Avenue V in Ensley.  The park master plan 
includes a walking trail, pedestrian bridge, a 5 to 7-acre lake, an outdoor classroom, boardwalk, 
wetland, picnic pavilion, picnic area, playground, additional multi-use trails, basketball courts with 
parking, community garden, pecan grove and shelter, and baseball fields.  Other included 
improvements are soccer fields, tennis courts, restrooms, additional parking, butterfly 
garden/children’s garden, children’s water play area, interpretive trail, nature trail, and a suspension 
bridge. 

6.2.2 Red Rock Ridge and Valley Trail System, 2013 

The Freshwater Land Trust partnered with the Jefferson County Health Action Partnership to 
develop a Greenway and Path Master Plan for the people of Jefferson County to promote healthy 
lifestyles for the area, alternate nodes of transportation and protect the region’s waterways.  The 
Red Rock Ridge and Valley Trail System plan contains over 250 miles of greenways and trails along 
six main corridors as well as more than 500 miles of street-based bicycle and pedestrian pathways 
that will connect corridors throughout Birmingham and Jefferson County.  This plan was also built 
upon the foundation of the 1920s Olmstead Park Plan for the Birmingham area, which encouraged 
linear parks along rivers and streams. 

6.2.3 Hydraulic Improvements 

6.2.3.1 Flood Plain Buyouts 

Due to historical and more recent flood events, the City has taken a comprehensive approach to 
flood mitigation/stormwater management.  Much of the existing mitigation efforts have focused on 
property acquisitions which have served as flood damage and loss mitigation. 

To date, the City has acquired and removed over 1,100 improved flood plain properties from the 
Special Flood Hazard Area.  The majority of these improved properties were located in areas 
classified and mapped as either environmentally impaired or environmentally sensitive areas.  
Their acquisition and subsequent removal has not only produced flood mitigation benefits but also 
pollutant loading control, riparian habitat restoration and community recreation opportunities 
because of land availability. 
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6.2.3.2 Bridge and Culvert Replacement 

Culverts and bridge piles can trap debris that is in the stream and create situations that will 
exacerbate flooding and create barriers to the moving of aquatic species.  Connectivity is critical to 
species, especially in the event of a disturbance.  Connectivity will allow that species to move and 
recolonize until that segment of the stream is restored.  Poorly maintained culverts will create 
these barriers.  Replacing these culverts with open span bridges will benefit the watershed 
through healthier aquatic habitat and a reduction in flood related losses. 

6.2.3.3 Streambank Geometry Modification 

Sediment input stems from unstable and eroding banks, caused by lateral movement of the 
stream channel resulting in loss of streambank stability, degradation of the riparian habitat, 
sedimentation in the channel, and the resultant deposition of the bedload materials downstream.  
Such deposition also negatively affects the condition of the fishery. Channel movement has 
resulted in deterioration of the riparian habitat. The main environmental goals of the riparian 
stabilization projects are to improve natural stabilization of the streambank, improve the riparian 
and fish habitat, enhance the function of the floodplain, and increase capacity of the creek to 
transport sediment.  

A typical riparian stabilization project includes bank shaping and installation of streambank 
stabilization structures. Structures include willow bundles and clump plantings, rock structures, 
including “J” hooks, weirs, and rock barbs, and log structures such as root wads and tree 
revetments. These structures move the flows away from the bank, thereby halting lateral 
movement of the stream channel and reducing sediment loading; this allows for vegetation to 
become reestablished in the riparian zones. 

6.2.3.4 Regional Detention Facilities 

Dry extended detention facilities are basins with outlets designed to detain stormwater runoff from 
a design storm for some duration to allow sediments to settle out of the flow.  Dry extended 
detention ponds do not have a permanent pool.  Dry extended detention ponds are among the 
most widely used treatment practices. 

Even though there aren’t many restrictions for constructing and operating dry extended detention 
facilities, there are some that are applicable to the Village Creek watershed that should be 
considered.  Some modifications to the design of the pond may be necessary because of karst 
topography in the watershed.  Also, because of the amount of land necessary to build one of 
these pond is very large, applicability in densely developed urban areas.  The City of Birmingham 
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does have an inventory of large buyout areas that could be explored for regional detention 
facilities in the Village Creek watershed.  Figure 6-1 illustrates the areas of land availability. 

 

Figure 6-1 Land Buyouts in the Village Creek Watershed 

The area of these respective buyouts are quantified in the table below. 

Table 6-1 Area of Respective Buyouts in Village Creek Watershed 

Project Group_ Acres 
North East Lake FEMA Floodway Property Acquisition Project 4.2 
North East Lake FEMA Floodway Property Acquisition Project 9.7 
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Project Group_ Acres 
Collegeville FEMA Village Creek Floodplain Buyout 15.3 
East Thomas FEMA Village Creek Floodplain Buyout 8.9 
Ensley - South Pratt - Moro Park COE\FEMA Village Creek Floodplain Acquisition 101.1 
Segment "1" COE Village Creek Project 13.4 
Segment "2" COE Village Creek Project 11.6 
Segment "3" COE Village Creek Project 8.8 
Segment "4" COE Village Creek Project 9.9 
Segment "5" COE Village Creek Project 0.6 
Segment "6" COE Village Creek Project 11.8 
Segment "7" COE Village Creek Project 14.3 
Segment "8" COE Village Creek Project 17.9 
Segment "9" COE Village Creek Project 31.2 
Segment "11' COE Village Creek Project 10.4 
Segment "12" COE Village Creek Project 14.4 
Segment "13" COE Village Creek Project 10.5 

 

6.2.4 Riparian Habitat Restoration 

6.2.4.1 Flood Plain Buyouts 

Earlier studies by the USACOE have suggested that the effective flood elevations for Village Creek 
may be too high in some areas, especially in the Collegeville Area. On behalf of the neighborhoods, 
the City tasked a consultant to evaluate the effective FEMA Flood Insurance Study to determine if 
benefits may be achieved through revisions to the effective study.  As a result, the corrected 
effective model demonstrates reductions in the base flood elevations through the Collegeville area 
and indicates that an estimated 100 structures will benefit from updating the study through the 
existing Alabama State Office of Water Resources Locust Fork RISK Map process.  A large number 
of properties will be removed from the Special Flood Hazard Area within the Collegeville 
Neighborhood, saving residents the increasing cost of flood insurance and property protection.  For 
those properties remaining, the reduction in the base flood elevations may provide some reduction 
to the flood insurance policy rates and flood protection related costs. Furthermore, the USACE and 
in conjunction with the Village Creek Watershed Management effort emphasized the integration and 
synchronization of flood risk and projects to address opportunities to reduce flood damages and 
promote sound flood risk management in Village Creek. The USACOE is collecting structure 
inventory data to update the City's existing structure inventory for the Village Creek Watershed 
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Improvements Plan and modeling efforts and for floodplain non-structural mitigation solutions and 
alternatives and for regulatory purposes.  Each property in the Village Creek Watershed will be 
characterized and categorized based on structure characteristics and structure flood risk. 
Furthermore, based on recent repetitive loss analysis in Village Creek and in conjunction with this 
watershed planning effort, the City has been able to identify and designate repetitive loss areas and 
identify possible techniques to reduce future flood damage on an area wide basis. 

6.2.5 Trash Control 

6.2.5.1 Creek and Overland Clean Up Activities 

The Department of Public Works has partnered with the Village Creek Society for several years to 
facilitate the removal of debris from the Creek during the Spring and the Fall of the year.  Several 
tons of debris are removed from the Creek each year during these events. 

Village Creek Human and Environmental Justice Society, Inc. (VCS) was started in the early 1980’s, 
from a small coalition group to address the extensive flooding in significant minority populated 
communities of the Village Creek Watershed. The VCS is a predominant force within the community 
of Birmingham, Alabama, its task is to develop the entire Village Creek watershed with partnership 
programs that enlighten communities with workshops aimed at natural science designed for 
schools, economic development projects, public service involvement, and advocate the 
preservation of Village Creek’s vibrant resources. 

Village Creek Society encourages partnerships that improve, educate, and enhance quality of life 
through public service. VCS coordinates several events yearly for the city of Birmingham and 
surrounding metropolitans within the Village Creek watershed. Some of the events that VCS have 
influences are as follows: 

• Village Creek Trail Groundbreaking Ceremony 
• MLK Service Day Roadside Cleanup Project  
• Renew Our Rivers Cleanup for Village Creek 
• TGI Serve Community Service Day at A.G. Gaston Boys and Girls Club 
• Sherman Heights Neighborhood Cleanup 
• East Lake Community Cleanup 
• Village Creek Society Fundraiser 
• Alabama Water Watch Class 

These events not only showcase integrity, but also promote a culture that enable communities within 
the Village Creek watershed to advocate the preservation of the City’s first natural resources. 
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In 2016, 5.22 tons of material was removed from Village Creek, its banks and surrounding 
neighborhoods with approximately 320 volunteers. 

The Mayor created the City’s “Operation Green Wave” program and assigned it to the Department 
of Public Works.  The objective of the program is to remove blight from every area of the City 
where it can be found, starting with the western communities and migrating to the eastern 
communities.  Program implementation started on September 12, 2016 with cutting lawns and 
removing trash and debris from rights-of-way, paved alleyways, vacant lots, abandoned 
properties, and roadside ditches.  All large ditches and creeks are assigned to the Creek 
Maintenance Crew for cleanup. 

The Operation Green Wave will continue until each community is cleaned up, after which this 
program’s cost effectiveness will be reassessed to determine whether or not the program will 
continue.  Concurrent with this effort, the City of Birmingham Stormwater Management continues 
to reach out to elementary, middle school, and high school students with a message that focuses 
on trash and why it is important to dispose of trash properly. 

6.2.5.2 Public Education/Involvement 

Litter is the result of too little attention to how waste is handled — the careless and casual handling 
of waste creates litter. Knowing more about the causes of litter and where it comes from is a good 
place to start in addressing litter prevention. One person, one business, one organization can 
positively affect the behavior of others in their community. No matter where litter starts, it moves. 
From streets and highways to parks and waterways. Wind and weather moves litter around a 
community, into the gutters, planted gardens, alleyways and parking areas. In one study, 
researchers found that 18% of all littered items end up in our streams and waterways as pollution. 
(Central Virginia Waste Management Authority 2017). 

Keep America Beautiful has determined that people litter for a variety of reasons. They feel no sense 
of ownership, even though areas such as parks and beaches are public property. They believe 
someone else-a park maintenance or highway worker- will pick up after them.  People also litter in 
places where litter has already accumulated. 

The City can explore resources available to cities to have stop littering campaigns.  Some cities 
have implemented programs and ordinances to provide deposit refunds on glass and plastic bottles 
and some have ordinances to charge fees for shopping bags. 
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6.2.5.3 Trash Screening and Collection 

In stream trash and sediment screening structures are available for implementation in Village Creek.  
Such devices will help with the trash problem that has been plaguing this watershed.  The design 
of a screening structure will have to consider permitting issues and hydraulic modifications. 

6.2.6 Contaminant Control and Removal 

6.2.6.1 TMDL for pH, Siltation and Zinc 

A TMDL, or total maximum daily load defines the total pollutant loading a water body can receive 
and still meet applicable water quality standards. (Italicized terms are defined in the boxes at the 
bottom of each page.) A TMDL equation is developed from a study that identifies the sources of a 
particular pollutant in a watershed, the pollutant contribution from each source, and the pollutant 
reduction required to attain and maintain water quality standards. In TMDL calculations, all identified 
sources of the particular pollutant are quantified, including both point and nonpoint sources of 
pollution. Because some TMDL calculations involve assumptions and professional judgment, 
TMDLs also include a margin of safety to account for uncertainty. (Virginia Cooperative Extension 
2009) 

Developing a TMDL and the associated report are only the first steps in a process designed to 
restore water quality. The TMDL report quantifies the necessary reductions in pollutant loadings 
from each source category (e.g., pasture, cropland, urban land, point sources) that will be needed 
to achieve water quality standards, but the TMDL report does not describe how those reductions 
will be achieved. To translate reductions specified in the TMDL into changes in the watershed, a 
TMDL implementation plan is developed. This is the next step in the process of restoring water 
quality. 

A TMDL implementation plan is essentially a watershed management plan or road map that 
describes and quantifies the suite of corrective actions to be implemented within a watershed and 
the time frame and resources that will be needed to implement those actions in order to restore 
water quality. Corrective actions include those practices or policies that reduce or prevent pollutants 
from reaching the impaired water body. Corrective actions can include: stream restoration, riparian 
buffers, livestock exclusion fencing, ordinances requiring pet owners to pick up after their animals, 
more rigorous enforcement of erosion and sediment control regulations, public education and 
outreach programs, and a myriad of other practices and policies. In some instances, corrective 
actions may be referred to as best management practices (BMPs). While each TMDL is developed 
for a specific pollutant, a TMDL implementation addresses all of the identified impairments of the 
water body and all of the related pollutant sources. An effective TMDL implementation plan is one 
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that watershed stakeholders can embrace and implement; putting the implementation plan to work 
and installing the needed corrective actions will improve water quality. 

States are not explicitly required under section 303(d) to develop TMDL implementation plans.  But 
when developed, these plans may provide additional information on what point and non-point 
sources contribute to the impairment and how those sources are being controlled, or should be 
controlled in the future. 

Non-point source load reduction actions are implemented through a wide variety of programs at the 
state, local and federal level.  These programs may be regulatory, non-regulatory or incentive-based 
e.g., a cost-share program.  In addition, stream restoration can be assisted by voluntary actions on 
the part of citizen and/or environmental groups.  The EPA section 319 program provides grant 
money to the states to fund specific projects aimed at reducing the non-point source pollution. (EPA 
2017) 

6.2.6.2 Constructed Wetlands 

Constructed wetlands are treatment systems that use natural processes involving wetland 
vegetation, soils, and their associated microbial assemblages to improve water quality.  With 
appropriate siting, design, pre-application treatment, operation, maintenance, monitoring, and 
management, these manmade systems can often emulate natural wetlands by providing integrated 
ecological functions within the watershed and landscape. 

For the purposes of these Guiding Principles, constructed treatment wetlands are defined as 
engineered or constructed wetlands that utilize natural processes involving wetland vegetation, 
soils, and their associated microbial assemblages to assist, at least partially, in treating an effluent 
or other water source. In general, these systems should be engineered and constructed in uplands, 
outside waters of the U.S., unless the source water can be used to restore a degraded or former 
wetland (see II.B "Opportunities for Restoration of Degraded or Former Wetlands"). 

The degree of wildlife habitat provided by constructed treatment wetlands, or sections of these 
wetlands, varies broadly across a spectrum. At one end of the spectrum are those systems that are 
intended only to provide treatment for an effluent or other water source, in order to meet the 
requirements of the CWA, and that provide little to no wildlife habitat. At the other end are those 
systems that are intended to provide water reuse, wildlife habitat, and public use, while also 
providing a final polishing function for a pretreated effluent or other water source. This guidance 
primarily addresses the latter end of this spectrum. 
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6.2.6.3 Dredging 

Dredging can be used to remove contaminated sediment from water bodies to reduce risks to 
human health and the environment. Removal is particularly effective for source control (mass 
removal of hot spots).  After removal, the contaminated sediment can be treated or disposed in a 
controlled setting, such as an off-site landfill or other treatment, storage, and disposal (TSD) facility, 
an on-site aquatic or terrestrial confined disposal facility (CDF), or a facility that converts the 
sediment to a reusable product.  The two primary methods of contaminated sediment removal are 
mechanical dredging and hydraulic dredging. 

Removal implementation costs are often higher than costs of other technologies, thus the selection 
process for this approach must balance costs, the site characteristics that drive applicability and 
limitations, and the net risk reduction that this approach can achieve. With a thorough site 
characterization, some of the removal challenges can be addressed through design and by using 
best management practices during operation. (Interstate Technology and Regulatory Council, 2014) 

6.3 Policy Controls 

6.3.1 Operation and Maintenance 

Policy, project and regulatory controls are only as good as the will to implement and maintain them 
properly.  Project controls that manage non-point source pollution do so by modifying flow rates, 
volume and pollutant removal efficiencies.  These projects typically include infiltration, retention, 
and detention and they require a higher level of effort to maintain and operate than the typical gray 
infrastructure conveyance systems.  It is important for a number of reasons that any planned 
infrastructure that supports the management of stormwater runoff quality or quantity or habitat 
conditions in Village Creek be maintained properly.  These reasons include ensuring effective 
operation, maintenance of design capacity, reducing the risk of catastrophe and avoiding the 
creation of worse conditions. 

Stormwater management systems are complex not only in function and operation but also in the 
number and types of materials used to construct them.  This includes natural materials such as 
aquatic vegetation and microorganisms.  Stormwater controls designed to treat runoff are typically 
designed to capture more frequent rainfall events.  Meaning that they operate at capacity more often 
than conveyance systems and large detention facilities.  This more frequent capacity operation and 
the complexity of construction demands greater attention to operation and maintenance to reduce 
frequency of failure. 

Controls that are designed to impound water do so through the use of berms or dams.  This requires 
structural integrity in order to avoid a catastrophe.  Impoundments introduce a greater level of risk 
and because of this, regular inspections and maintenance need to occur to make sure that the 
integrity of these structures are maintained.  A failure of such a facility could result in the sudden 
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release of a large volume of water, property damages and loss of life.  Failure to perform adequate 
maintenance of stormwater management systems not only leads to reductions in expected or 
desired performance levels, but may even create conditions that are even worse than if the facility 
had not been constructed at all. 

Neglect of project controls not only poses a threat to those living downstream, but it can also 
undermine the entire watershed management program.  These controls should not be constructed 
if there is no willingness to make the necessary commitments to assure that the systems are 
properly maintained, managed and operated.  Development of operations and maintenance 
manuals and policies regarding them must be accomplished during detailed design.  For those 
controls outlined in Section 9, life cycle costs will include operations and maintenance. 

6.4 Regulatory Controls 

6.4.1 Hydrologic Alteration and Hydraulic Improvements 

6.4.1.1 Engineering Design Guidelines 

The City of Birmingham’s Engineering Design Guidelines for Subdivisions or Commercial 
Developments provides engineers with general information that assists in the preparation of civil 
engineering plans that comply with the requirements of the City of Birmingham.  Regarding 
stormwater detention/retention, the City’s policy is that the post-development runoff rate equals the 
pre-development runoff rate.  This policy’s intent is to control peak flow runoff. 

6.4.1.2 Low Impact Development Policy 

SWMM model set-up for the Village Creek watershed is calibrated for observed flow and water 
quality in the watershed. The model set-up and calibration is conducted for the continuous 
watershed simulation for the period between January 2009 and December 2013. The calibrated 
model is used to conceptually and qualitatively verify the water quality issues and areas of 
concern/sensitivity affecting the various segments in the watershed; and to document the 
management practices needed to protect water quality and control flooding issues. The model is 
set up to generate runoff and pollutant concentration and load at the outlet of each sub-basin. 
Because each modeled sub-basin is delineated at approximately 1 square mile, and often smaller 
size, the model simulation results at the end of each sub-basin will be very detailed in identifying 
the spatial location of pollutant sources in the watershed. Based on the amount of runoff and its 
water quality at the outlet, each sub-basin is ranked to indicate the relative runoff and pollutant load 
contribution. For planning mitigation projects, sub- basins with high runoff and pollutant 
loads/pollutant concentrations can be assigned a higher priority than sub-basins with lower runoff 
and pollutant loads/pollutant concentrations or vice versa.  
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Another important feature of the Village Creek master planning modeling effort is the application of 
the watershed model to evaluate potential impacts of projected development in the watershed on 
runoff quantity and quality and to assess the effectiveness of possible management practices to 
control such impacts. The calibrated watershed model is used to simulate the response of the 
watershed to projected watershed development in relation to list of best management practices 
(BMPs). The BMPs can be studied include both structural and non-structural controls. The range of 
structural controls can include low impact development (LID) techniques and green infrastructure 
(GI), local and regional detention and retention controls, stream channel restoration, storm sewer 
infrastructure improvements, and potential policy controls. As a part of current scope, the 
management practices that are recommended for implementation in the North Birmingham 
Planning District are analyzed for flood reduction and water quality improvement benefits. 

The City of Birmingham has revised the Zoning Ordinance and the following excerpt includes 
provisions for pervious pavement on all parking spaces that are not required by the ordinance. 

Maximum parking.  The number of parking spaces required is equal to the maximum 
allowed. When a development includes parking in excess of the maximum allowed, 
then Low Impact Development techniques such as, bio-retention cells, vegetated 
swales, extended detention systems, infiltration trenches, pervious paving or dry 
wells, to reduce run-off at a rate as established in City of Birmingham, Engineering 
Design Guidelines, is required for those parking spaces which exceed the maximum 
number of spaces allowed as determined by the Director, except in the following 
instance: 

1.  When parking spaces, over the maximum, are covered by a structure such that no 
stormwater will fall on those parking spaces, those spaces will not count against 
the maximum allowed.  

2. In the B-4 and MU-D districts, the maximum parking requirement shall be equal to 
that of the same use in the B-3 or MU-H districts, but only for the purpose of 
determining when LID will be required for any proposed parking. 

6.4.1.3 Flood Plain Ordinance 

As part of the Zoning Ordinance, the City of Birmingham has provisions for properties in flood plain 
zones.  The purpose of these provisions are to promote the public health, safety and general welfare 
and to minimize public and private losses due to flood conditions in these specific areas by 
restricting or prohibiting uses which are dangerous to health, safety and property.  These provisions 
also control the alteration of natural flood plains, stream channels and natural protective barriers. 

The City’s Flood Plain Zone District includes policies that require drainage plans for proposed 
developments designed to limit peak runoff from those sites to predevelopment levels for the one, 
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ten and 100-year rainfall events.  The development plans also have to be designed to limit adverse 
impacts to downstream channels and floodplains. 

6.4.2 Erosion and Sedimentation Control 

6.4.2.1 Construction Runoff Ordinance 

The City’s Soil Erosion and Sediment Control Ordinance is implemented during the permitting phase 
of a construction project and it requires that all sites regardless of size obtain a soil erosion control 
permit.  There are requirements for BMP plan review and approval in order to ensure that City 
watersheds will be protected from sediments that have potential to enter the City’s waterways.  The 
inspection procedures have been developed to place more attention on the construction projects 
that occur in watersheds that have streams impaired for sediments through more frequent 
inspections, such as the Village Creek watershed. 
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7. Improvement Strategy Development Process 

7.1 Integration of Existing Information 

The project team reviewed 33 plans and reports that provide information on Village Creek.  Section 
10 provides a list of the sources actually cited in this report.  Maps and other data was reviewed on 
waterbodies, surface water classification, water quality, water body impairments, sanitary sewer 
overflows, flood control programs, flood plains, localized flooding, soils, land use planning, land use, 
and fish and wildlife species and habitats. 

The project team also solicited input from stakeholders and the general public to obtain information 
regarding habitat, water quality restoration and visual preferences in the project areas.  Stakeholder 
input included federal, state and local agencies, non-profit groups, and corporate interests to 
address the watershed restoration and economic development concerns. 

7.2 Stakeholder Engagement 

During the process of evaluating events to attend it was important to the project team that we 
engage three primary areas of the community.  The areas between Roebuck and Vanderbilt Road; 
the areas between Vanderbilt Road and Avenue W; and the areas downstream of Avenue W.  The 
team even continued this theme in some of the stakeholder workshops. 

The stakeholders identified for this project included the following:  

Industry and Corporate Stakeholders 
• Birmingham Airport Authority 
• The University of Alabama at Birmingham (UAB) 
• ACIPCO 
• Nucor Steel 
• Vulcan Materials  
• USX (Bayview Lake) 
• Walter Coke 
• U.S. Pipe 
• Wade Sand and Gravel 
• McWane, Inc. 

Government Agencies 
• City of Birmingham 
• Alabama Department of Transportation (ALDOT) 
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• United States Army Corps of Engineers (USACE) 
• Alabama Department of Environmental Management (ADEM) 
• United States Environmental Protection Agency (EPA) 
• Jefferson County Emergency Management Agency (JCEMA) 
• Jefferson County Department of Health (JCDH)  
• Jefferson County Soil & Water Conservation District  

Non-Profit Organization 
• Nature Conservancy 
• Village Creek Society 
• Freshwater Land Trust 
• Alabama Clean Water Partnership 
• Regional Planning Commission of Greater Birmingham (RPCGB) 
• Alabama Environmental Council (AEC) 
• Audubon Society 
• Black Warrior Riverkeeper 

A number of meetings were held to engage the stakeholders and discuss the watershed 
management approach for Village Creek.  Most of these meetings were all inclusive of the 
stakeholders.  A few of these meetings were more focused in nature to include a meeting with 
ADEM to discuss the modeling efforts and meetings with the industry and corporate stakeholders 
to discuss potential impacts.  There were also a few meetings with the Birmingham Airport Authority 
to discuss future planning around the airport. 

During this process, the federal government organized the Inter-Agency Working Group for North 
Birmingham in response to a number of environmental concerns in the North Birmingham 
Community.  Representatives from the City of Birmingham Storm Water Management were also 
involved in these discussion, as this community is primarily in the Village Creek watershed. 

Stakeholder interest, in accordance with the sections of the watershed, include: 

Eastern Section 
• Monitoring of a large residential development in the East Lake area 
• Active springs near Cascade Plunge and development concerns 
• Flooding 
• Inaccessibility to the creek 
• Invasive plant species 
• Scummy and silted lake 
• East Lake circulation 
• East Lake Rookery Island 
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• Trash 
• Odor 
• Waterfowl control for the Airport 

Middle Section 
• Water quality 
• Flooding 
• Public safety (pedestrian) 
• Bank scour 
• Drainage concerns 
• Bank stabilization and modification 
• Bioretention at Maclin Park 
• Offline storage 
• Possible brownfield funding 
• FEMA buyouts 
• Trail from Bethel Baptist Church to Maclin Park 
• Improvements in maintenance and retrofits 
• Federal partners IWP 

Lower Section 
• Bayview Lake Dam safety conditions 
• Flooding 
• Storm water collection system operation and maintenance 
• Map ownership along creek 
• Develop water plan 
• Acquisition and future park locations (canoe launch Shady Grove Road) 
• Sufficient channel capacity (flow) 
• Channel widening 
• Neal Schaffer plan including gabion walls is a problem 
• Change to plan from Auburn University 
• Encourage low maintenance landscapes in all plans 
• Community engagement 
• Interagency cooperation and coordination 

General Comments and Concerns 
• Floatables 
• TSS 
• Potential ordinance regarding plastic shopping bags and fees 
• Addressing the need for sampling plans intended to get a firm understanding of water quality 

problems and developing solutions 
• Zinc mitigation prior to projects that will encourage public contact with Village Creek 
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• Maintenance planning during and after project construction and implementation 
• Dedicated maintenance funding 
• Education for maintenance labor force 
• Code enforcement concerns 
• Resolution of maintenance and code enforcement reports from citizens 
• Maintenance plans for City owned lakes and designated responsible parties 
• Trash Ordinance 
• Plastic bottles and can recycling 
• Future land use 
• Opportunities for redevelopment 
• Public education regarding trash and landscaping chemical application 
• Low impact development ordinance 

7.3 Identification of Project Areas 

The primary purpose of developing a Master Plan for Village Creek watershed is to improve the 
water resource into an asset.  Public officials and residents agree that the City of Birmingham has 
a responsibility to existing and potential uses of this water resource to ensure that the water quality 
is improved and protected. 

The project delivery team reviewed the plans and documents associated with this watershed as 
well as had conversations with City Departments regarding projects that are being planned for this 
watershed so that we could create synergies and some watershed improvement value from these 
projects while they are in the planning and design phase.  From that list of projects, we picked out 
the ones that were most interactive with the public.  Those projects include:  East Lake Park 
improvements; 41st Street South streetscapes, commercial revitalization and drainage 
improvements; Greenwood Park improvements; and, the Village Creek Park in Ensley. 

These project areas were presented to the public at a number of events including a fundraising 
event for the Village Creek Society in Avondale, Jazz in the Park events sponsored by the City of 
Birmingham, and the P.D. Jackson Olin School Reunion in MacAlpin Park.   

7.4 Public Involvement 

Public participation is an integral part of the Public Involvement Plan in order to gather communal 
feedback in the development of the Village Creek Watershed Master Plan.  The ambitions are to 
ensure that judgements are made in consideration to benefit public needs and preferences. This 
process enables supporters to make better informed decisions through collaborative efforts and 
build mutual understanding between the organizations they serve. 
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After determining the focus areas to present to the citizens of Birmingham through several events, 
a series of public engagements were conducted to gauge the public’s interest in a variety of planning 
issues. A visual preference survey was conducted where citizens were presented initial findings of 
the physical analysis. Next, a visual preference exercise was conducted in which a carefully 
selected series of photographs were presented addressing such issues such as: land use, building 
type, streetscape, parks and outdoor space, recreational amenities, water quality improvement, and 
infill options. Each category displayed a range of strategies, densities, and approaches. 

Engaged citizens were asked to place their individual markers by category for those 
images/approaches they like the most, and those they least prefer. Through this method, the 
group’s preferences for desirable planning approaches were expressed. The categories of issues 
presented to the public and outlines general public comments and concerns. The results of the 
visual preference exercise provided a basis for the design team to better understand the 
opportunities, issues, and public’s vision for future development around Village Creek Watershed.  
The results of their feedback were counted and that information is presented in Appendix G of this 
report. 

In summary, the visual preferences for East Lake Park, Greenwood Park and Village Creek Park 
all included very active elements.  Everything from constructed wetlands to the waters’ edge, 
playgrounds and park gateways is an active space that is engaging to the people that visit the park 
for recreational purposes.  The 41st Street visual preferences centered around pedestrian activities 
and dedicated lanes, active sidewalks and seating. 
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8. Anticipated Future Watershed Conditions 

As stated, it is the primary objective of this planning effort to develop projects and other 
management strategies that will assist in attaining reasonable beneficial use in Village Creek.  One 
of the ways to measure this is by reducing the pollutant loads that have been identified to cause this 
water body to be on the non-attainment list in the State of Alabama.  Up to this point ADEM has 
assisted through industrial permits.  Now the City is focused on non-point source controls.  Non-
point source pollution is controlled through planning, project, policy, and regulatory controls, which 
are explained in detail in Section 6 of this report. 

 

Figure 8-1 Project Implementation Objectives 

The figure below summarizes the existing areas of concern in the Village Creek Watershed.  The 
area upstream to the south east of the stream contributes to the TSS, TN, and E. Coli pollutant 
loads at a comparatively high level in the watershed.  This area is also subject to localized and flash 
flooding.  The area immediately west of I-65 contributes to the TSS and E. Coli pollutant loads at a 
comparatively high level in the watershed.  Generally, the per acre loading for all pollutants, except 
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TP, is higher in middle and upper sections of the watershed where there is a significant 
development, which is obvious.  The brownfields of North Birmingham are in the middle section of 
the watershed and are believed to contribute to the pollutant loads that are detected in the streams. 

The area downstream and south of the stream contributes to the TP and E. Coli pollutant loads at 
a comparatively high level.  Each of these identified areas are also subject to localized and flash 
flooding.  Apparent agricultural activity in the middle to lower sections of the watershed is believed 
to be causing elevated TP loads in few scattered sub-basins in the area. 

The stream channel itself is an area of concern for zinc.  At high levels zinc is toxic to humans.  The 
zinc in the stream segment is more a concern in the bed sediments that it is in the water column.  
Zinc is a heavy metal and it tends to settle and it is also attracted to sediments. 

A number of controls are discussed in this section and Section 9 that will be an improvement to the 
areas of concern that are illustrated in this map.  A summary of these controls include: 

1. The future land use changes which indicated that in these areas the future land uses present 
a less intense development that what is currently in place.  Where there are changes in 
heavy industrial land uses those are going down to light industrials and in some instances 
an even less intense development scenario. 

2. The City is investigating the development of a more robust asset management program 
which will provide decision makers with the data necessary to make changes to their 
sanitation and storm sewer system maintenance programs to reduce sediment loads being 
delivered to Village Creek. 

3. The City is currently working on a low impact development policy and ordinance.  In 
reviewing the land use changes that are in the areas of concern in this map, there is some 
development anticipated in these areas.  The application of an LID policy in areas of 
development and redevelopment will reduce the volume of runoff leaving these sites and 
reduce the pollutant loads that are being transported as well. 

4. The City has a plan for a Village Creek Park in Ensley and it will have some on-site detention 
that can reduce runoff volumes and pollutant loads from the immediate area. 

5. The City is considering an instream trash collection structure which can also remove 
sediments and the nutrients and heavy metals that attach themselves to the instream 
sediments. 
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Figure 8-2 Watershed Areas of Concern 

8.1 Planning Controls 

8.1.1 Future Land Use 

An analysis of the future land use changes in the watershed indicate that generally residential 
medium land uses are increasing while, transportation and utilities and residential low land uses are 
decreasing.  A closer look at the areas of concern indicate that the most upstream area will have 
increased residential low, open space, light industrial and heavy industrial, while 
vacant/undeveloped land is decreased.  The area of concern west of I-65 will increase in light and 
heavy industrial while decreasing in residential land uses.  The most downstream area of concern 
will not have any significant land use changes.  This analysis would suggest that increases in TSS 
and Zinc may be expected to be contributed from those areas of the watershed while other areas 
should generally remain the same. 
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8.1.2 Asset Management Program (localized flooding mitigation) 

In order to establish a basic asset management program an accurate inventory and condition 
assessment of all storm water infrastructure must be completed.  It is estimated that the City’s GIS 
contains approximately 33% of all storm water assets.  Accurate mapping is not only needed to 
more readily determine direction of flow in the occurrence of spills to assist the responders with 
containment and cleanup but is also the foundation for the proactive management of the storm 
water infrastructure system.  The City still needs to identify, locate, map, and assess its storm water 
infrastructure to establish the basic elements of an asset management program. The figure below 
indicates the operations level planning questions to be addressed in order to define the utilities 
assets to be maintained and how and when these actions will be funded.  

Benefits of comprehensive storm water asset management include: 

• Improvements in storm water convenience 
• Reduced localized flooding 

• Development of a Capital Improvement Plan  

• Leverage state and federal funding 
• Enhanced water quality program 

• Improved stream bank protection 

• Sustainable system operations 
• Additional accountability of public funds 

The City lacks the tools it needs to properly manage storm water related activities across multiple 
intra-city organizations.  In certain storm water related activities as many as seven different groups 
can be involved. With respect to flooding complaints the Mayor’s office, the Law Department, 
Fire/Police Departments, Public Works, Engineering – Design, GIS, and Storm Water Management 
may all need to have input or require information from various activities and functions.  Without a 
coordinated work management system reporting, performing, monitoring, and closing certain tasks 
can be almost impossible.  

Sharing of information across all divisions of impacted stakeholders can not only improve the 
efficiency of the work being performed but also offer a more specific and timely response and 
potentially a long-term solution. The ability to track concerns from their origin through planning and 
execution to closure and ultimately follow-up with the individual or entity who raised the concern will 
go great lengths in improving the relationship between City staff and the customer both internal and 
external. Additionally, this type of system will make decision makers, who are responsible for the 
planning and budgeting of operational and capital funds, aware of the need for focused attention on 
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certain repetitive issues or other trends in current activities.  The attached Figure 8-6 shows a 
possible work management process flow diagram for stormwater related issues. 

This information will also generate basic operations level data for integration in an overall asset 
management program.  The system will also provide a level of control and accountability to each of 
the individual stakeholders involved in the activities, which is currently lacking. 
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Figure 8-6 Possible Work Flow for Storm Water Management 
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8.1.3 North Birmingham Framework Plan Elements 

As stated in Section 6.1.1., the goal of framework plans is to establish a guide and set of policies to 
better align resources and improve the quality of life for residents and businesses residing within 
the framework planning area.  These Framework Plans update land use plans and regulations to 
provide area specific development controls and include several categories ranging from high 
intensity development like industrial to parks and open space and similar low intensity uses.  

The North Birmingham Community Framework Plan was completed February 2015. The Plan 
includes the neighborhoods of Acipco-Finley, Collegeville, Fairmont, Harriman Park, Hooper City, 
and North Birmingham. The Framework Plan uses research produced in the existing conditions 
assessment and the North Birmingham Community Health Impact Assessment to recommend 
projects and to outline implementation strategies. These projects intend to improve the quality of 
life for those in North Birmingham Community and to attract and retain businesses in the future. 
With relation to storm water management, the Framework Plan includes a strategy for three types 
of controls. In order to understand the potential benefits of those three control types recommended 
by the Framework Plan, the existing condition watershed model is updated to represent the controls. 

First of those recommended storm water management controls is to include green streets in the 
following areas: 

• 27th Court North between 31st Street North and 33rd Street North 
• 27th Alley North 
• 28th Avenue between 31st Street North and 33rd Street North 
• 31st Street North between 27th Avenue North and 29th Avenue North 
• 32nd Street North between 27th Avenue North and 29th Avenue North 
• 33rd Street North between 27th Avenue North and 29th Avenue North  

Green streets are streets that incorporate natural, landscape based features that infiltrate, reuse, or 
evapotranspirate storm water. Typical green street strategies include bioretention, tree trenches, 
and porous pavements in medians, terraces, and parking lanes. Of the green street strategies, 
bioretention typically provides the greatest water quality improvement while all of the strategies 
provide water quantity benefits. Green street storm water strategies will have capacity to treat 
impervious area draining to them. The treatment performance, both, for reducing runoff volume and 
water quality control, depends on the type of green street strategy and as well their design and 
maintenance. For example, bioretention is expected to reduce 80% - 100% sediments and about 
40 – 80% nutrients in the runoff, while performance of the tree trenches and porous pavement are 
expected depended primarily on their infiltration capacity. As there are no details on strategies to 
be implemented at the identified green street, for the purpose of the modeling, it was assumed that 
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50% of identified green streets area will act as undeveloped open land (no impervious area). The 
recommended green streets and their area in the North Birmingham Community are mapped by 
GIS processing of the green streets overlaid on the watershed land uses. Table 8-1 lists the green 
street acres by the model sub-basins.   

Table 8-1 Planned Green Street Controls for North Birmingham Community 

Sub-basin Control Sub-basin Area Control Area 

400 Green Street 24.78 1.18 

410 Green Street 8.49 1.24 

450 Green Street 783.93 3.44 

 

The second type of storm water management related controls in the Framework Plan is to convert 
overgrown lots in the neighborhood to storm water management facilities. Depending on the 
locations and other restriction apply, such abandon overgrown lots can be converted to storm water 
detention and retention facilities or other storm water controls that uses infiltration mechanism for 
runoff flow and pollutant treatment. Overgrown lots identified as Tax Sale in the Jefferson County 
tax assessor database and also had no building footprints in the GIS land use database. The 
identified number overgrown parcel and their area are listed in the Table 8-2. At this planning stage, 
as it is not clear on exact location of control unit, drainage area to control unit, type of control units 
and its design standards. For modeling purpose, it is assumed that each control unit treat runoff 
from impervious area that is two times that of control unit area. Such that the treated impervious 
areas will act as pervious areas in terms of runoff flows and pollutant wash off. Impervious area in 
the north Birmingham Community sub-basins with identified overgrown lots was adjusted to account 
for assumed treatment by controls in the overgrown lots.  

Table 8-2 Identified Overgrown Parcels in North Birmingham Community 

Sub-basin Number of Overgrown 
Parcels 

Area of Overgrown Parcels 
(ac) 

370 1 0.48 
380 1 0.06 
390 10 1.29 
400 14 1.59 
410 11 0.89 
430 17 1.56 
440 1 0.01 
450 131 22.18 
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Sub-basin Number of Overgrown 
Parcels 

Area of Overgrown Parcels 
(ac) 

480 1 0.26 
490 76 13.12 
500 53 9.13 
510 9 1.99 
520 9 1.51 
530 6 0.44 
560 6 0.83 
570 1 0.11 
740 185 39.65 

 

The third type of storm water management related controls proposed in the Framework Plan is to 
treat brownfields and use to manage storm water. A brownfield is a property where redevelopment 
or reuse may be complicated by the presence (or likely presence) of contamination. Vacant parcels 
may also be brownfield sites depending upon their prior use. Redevelopment of brownfield 
properties is often conducted using approaches that are specifically designed to reduce or eliminate 
the human and ecological health risks associated with these substances. Brownfields in the North 
Birmingham Community are identified by processing brownfields inventory presented by North 
Birmingham Community Frame Work.  

As part of the process, the inventory listed in the Frame work was assessed using aerial 
photographs and physical address to identify the listed brownfields and geotag them for GIS 
analysis. For modeling the identified brownfields, industrial land use assigned to brownfields in the 
existing conditions model are converted to open land. Where, it is assumed that the identified 
brownfields will be treated for their potential soil contamination and they will set to act like natural 
open lands. Table 8-3 listed the identified brownfields by the model sub-basins in the North 
Birmingham Community. 

Table 8-3 Identified Brownfield Acres in North Birmingham Community 

Sub-basin Existing Land Use Brownfield Area (ac) 

370 Heavy Industrial 0.38 

390 Heavy Industrial 5.59 

390 Transportation and Utilities 0.00 

390 Vacant or Undeveloped 6.03 

420 Heavy Industrial 0.69 
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Sub-basin Existing Land Use Brownfield Area (ac) 

450 Heavy Industrial 32.99 

450 Institutional 2.40 

450 Transportation and Utilities 0.04 

450 Vacant or Undeveloped 62.13 

490 Institutional 3.64 

490 Light Industrial 2.81 

490 Residential-Low 0.00 

490 Transportation and Utilities 0.00 

 

Before these properties are able to be utilized as described, environmental due diligence of these 
properties will have to be completed.  Currently this site has been included on the National Priorities 
List because hundreds of properties in the area have soil contaminated with benzo(a)pyrene, 
arsenic, and lead.  A review of these files will let any prospective developer know what standards 
have been met regarding remediation and what type of developments may or may not be allowable 
at those sites. 

Regarding environmental concerns, the Northern Birmingham Community Coalition also 
development the Northern Birmingham Revitalization Action Plan.  The mission of the Coalition is 
to improve the quality of life for the neighborhoods of Northern Birmingham (Collegeville, Fairmont, 
Harriman Park, and North Birmingham) by encouraging a sense of cultural pride and investment in 
the communities and increasing access to comprehensive wellness and amenities and health care 
services, neighborhood oriented retail, job opportunities, healthy, safe and affordable housing and 
a clean environment.  There were not any specific projects associated with Village Creek in the 
plan, but with the desire to improve development within the community there would be some soil 
contamination remediation which should result in seeing an overall reduction in runoff contaminants 
transported to Village Creek. 

Based on the proposed storm water control strategies recommended for retrofitting in the North 
Birmingham Community discussed above, sub-basin runoff flow and pollutant load calculations are 
performed using calibrated SWMM model. The results of this analysis are based on a 5-year time 
step model and not an event based model.  In order to understand the extent of flow and pollutant 
load reduction by the selected storm water controls, Table 8-4 is presented with existing and future 
peak flows and total flows by SWMM sub-basins. While, the Table 8-5 presented with similar 
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comparison of pollutant loads.  It is obvious that the proposed controls are able to reduce flows and 
pollutant loads from the sub-basins with storm water controls.  These controls include future land 
uses, North Birmingham Community Framework Planning elements, a City-wide low impact 
development ordinance, and using tax delinquent properties in the community to construct storm 
water treatment controls.  However, the percent reductions are expected to depend on the sub-
basin drainage area compared to the drainage area that actually treated by the storm water controls 
in a sub-basin.  As the proposed storm water controls are determined to be reducing the peak flows 
at the sub-basin nodes, implementation of such controls is expected to reduce the local flood 
problems where the storm sewer capacity is the reason for floods.  

Table 8-4 Existing and Future Conditions Flow Comparison of North Birmingham 
Community 

Sub-
basin 

Receiving 
Node 

Peak Flow (cfs) Total Flow (106 gals) 

Existing Future 
Controls 

% 
Difference Existing Future 

Controls 
% 

Difference 

370 N280 177.38 171.02 -3.59% 168.12 163.06 -3.01% 

380 N270 375.81 375.47 -0.09% 300.80 300.27 -0.18% 

390 N350 1,390.14 1,365.63 -1.76% 1,372.13 1,328.81 -3.16% 

400 N300 65.98 50.43 -23.57% 81.22 64.65 -20.40% 

410 N290 24.08 17.08 -29.07% 27.37 16.77 -38.73% 

420 N310 26.64 23.76 -10.81% 25.22 22.33 -11.46% 

430 N330 150.18 140.63 -6.36% 123.87 108.45 -12.45% 

440 N360 8.54 7.76 -9.13% 5.23 3.49 -33.27% 

450 N350 2,074.24 1,746.97 -15.78% 2,292.17 1,917.11 -16.36% 

480 N380 104.80 102.18 -2.50% 105.08 103.13 -1.86% 

490 N370 2,494.47 2,339.35 -6.22% 2,298.30 2,134.42 -7.13% 
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Sub-
basin 

Receiving 
Node 

Peak Flow (cfs) Total Flow (106 gals) 

Existing Future 
Controls 

% 
Difference Existing Future 

Controls 
% 

Difference 

500 N420 3,921.57 3,832.74 -2.27% 3,605.47 3,512.83 -2.57% 

510 N390 1,366.90 1,351.88 -1.10% 1,199.15 1,182.44 -1.39% 

520 N400 128.16 115.58 -9.82% 124.51 112.76 -9.44% 

530 N410 475.68 471.72 -0.83% 440.74 437.40 -0.76% 

560 N450 2,067.58 2,059.95 -0.37% 1,724.64 1,715.75 -0.52% 

570 N480 3,658.80 3,657.70 -0.03% 2,704.36 2,703.33 -0.04% 

740 N460 2,995.44 2,806.93 -6.29% 2,825.83 2,499.28 -11.56% 
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Table 8-5 Existing and Future Conditions Pollutant Load Comparison of North Birmingham Community 

Sub-
basin 

TSS Load (lbs) TP Load (lbs) TN Load (lbs) Zn Load (lbs) E. Coli (1010Counts) 

Existing Future 
Controls 

% 
Difference Existing Future 

Controls 
% 

Difference Existing Future 
Controls 

% 
Difference Existing Future 

Controls 
% 

Difference Existing Future 
Controls 

% 
Difference 

370 78,000 76,413 -2.03% 277 271 -2.06% 2,770 2,712 -2.09% 188 183 -2.23% 6.47 6.30 -2.73% 

380 130,154 130,047 -0.08% 475 474 -0.08% 4,623 4,619 -0.08% 271 271 -0.08% 
13.80 13.77 

-0.23% 

390 590,064 572,669 -2.95% 2,990 2,913 -2.54% 23,507 22,831 -2.88% 1,066 1,025 -3.85% 61.80 59.98 -2.95% 

400 21,637 17,584 -18.73% 139 116 -16.39% 970 801 -17.43% 32 26 -18.76% 
3.72 2.91 

-21.66% 

410 6,529 3,296 -49.52% 33 18 -45.18% 276 147 -46.76% 8 4 -51.37% 1.28 0.75 -41.79% 

420 11,674 9,939 -14.86% 42 36 -15.04% 420 355 -15.42% 29 24 -16.58% 
0.90 0.82 

-8.17% 

430 41,842 37,482 -10.42% 221 198 -10.42% 1,821 1,631 -10.42% 80 72 -10.42% 5.07 4.45 -12.30% 

440 1,510 950 -37.08% 9 6 -37.07% 73 46 -37.08% 2 1 -37.09% 
0.24 0.16 

-33.47% 

450 830,936 680,262 -18.13% 3,778 3,138 -16.93% 32,557 26,732 -17.89% 1,601 1,270 -20.68% 99.77 83.75 -16.05% 

480 31,770 31,556 -0.67% 589 586 -0.67% 1,355 1,346 -0.67% 62 62 -0.67% 
4.72 4.63 

-1.83% 

490 889,574 857,446 -3.61% 5,537 5,336 -3.62% 35,153 33,804 -3.84% 1,393 1,337 -4.05% 111.94 103.99 -7.10% 
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Sub-
basin 

TSS Load (lbs) TP Load (lbs) TN Load (lbs) Zn Load (lbs) E. Coli (1010Counts) 

Existing Future 
Controls 

% 
Difference Existing Future 

Controls 
% 

Difference Existing Future 
Controls 

% 
Difference Existing Future 

Controls 
% 

Difference Existing Future 
Controls 

% 
Difference 

500 1,419,580 1,403,167 -1.16% 7,411 7,326 -1.16% 55,081 54,444 -1.16% 2,127 2,102 -1.16% 
180.72 176.20 

-2.50% 

510 562,221 558,238 -0.71% 2,493 2,475 -0.71% 20,812 20,665 -0.71% 1,383 1,374 -0.71% 43.25 42.56 -1.60% 

520 49,628 46,690 -5.92% 344 324 -5.92% 1,857 1,747 -5.92% 80 75 -5.92% 
6.73 6.10 

-9.43% 

530 198,170 197,604 -0.29% 933 930 -0.29% 7,106 7,085 -0.29% 447 446 -0.29% 18.24 18.11 -0.69% 

560 930,202 928,447 -0.19% 4,510 4,501 -0.19% 32,893 32,831 -0.19% 1,561 1,558 -0.19% 
92.04 91.62 

-0.46% 

570 1,265,254 1,264,805 -0.04% 4,829 4,827 -0.04% 45,090 45,074 -0.04% 2,479 2,478 -0.04% 111.69 111.69 0.00% 

740 919,665 801,071 -12.90% 4,364 3,801 -12.90% 34,559 30,103 -12.90% 1,967 1,713 -12.90% 
114.55 101.39 

-11.49% 
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8.2 Project Controls 

8.2.1 Maintenance/Dredging 

The USACE has an agreement with the City of Birmingham concerning maintenance of Village 
Creek, and they expect that the City will remove incidental material from the creek periodically.  
Incidental material is understood to primarily be sediment bars with vegetation growing on them.  
Streams are dynamic systems that are subject to rapid changes such as sediment transport or 
deposition depending on factors such as soil types, vegetation coverage, land use, and erosion 
rates.  When the balance of sediment load, or any other variables change, the stream attempts to 
re-establish equilibrium conditions, which may include sediment removal or transport and sediment 
deposition.  With that being said, it is important to understand that the strategies considered for 
stream maintenance and management must evaluate the short and long-term effects on the stream 
itself.  The City of Birmingham has developed a draft Maintenance, Operation and Construction 
BMP Plan which is included in Appendix H and it addresses these concerns. 

8.2.2 Trash Programs 

Neighborhood Cleanups:  During this annual reporting period the City received many public 
comments from numerous “Town-Hall” meetings held around the City by Mayor Bell, which as a 
result the Mayor created the City’s “Operation Green Wave” Program and assigned it to the 
Department of Public Works.    

The objective of the Program is to remove blight from every area of the City where it can be found 
starting in the western areas of the City and migrating throughout to the eastern areas.  Program 
implementation was begun on September 12, 2016 with the Department of Public Works cutting 
and removing deposited trash and abandoned materials from rights-of-ways, paved alleyways, 
vacant lots, abandoned properties, and even from roadside ditches.  All large ditches and creeks 
are assigned to the Creek maintenance crew for cleanup. 

There are twenty-three communities throughout Birmingham, which represent ninety-nine 
neighborhoods.  As of October 5, 2016, the City has removed a total of 8,969 tons of trash and 
debris, issued 301 citations, removed 19 abandoned and nonfunctioning automobiles, captured 247 
stray animals, cleaned 237 blocks of ditches, removed litter from 3,847 blocks of neighborhoods, 
cut 1,878 overgrown lots, cleaned 497 blocks of alleyways, and cut 2,303 blocks of street rights-of-
way.  See example pictures below. 
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Figure 8-3 Results of Operation Green Wave 

This program will continue until all community areas of the City have been cleaned up, after which 
this program’s cost effectiveness will be reassessed to determine whether or not the program will 
continue.  Concurrent with this effort, the City of Birmingham Stormwater Management continues 
to reach out to elementary, middle school, and high school students with a message that focuses 
on trash and why it is important to dispose of trash in more appropriate ways than into the 
environment. 

In addition to this Program the Mayor of Birmingham has invited all City Departments to “Adopt-a-
Neighborhood” to implement services specific to those adopted areas.  The Mayor’s staff has 
adopted the North Birmingham area of the City and are monthly volunteering their time for a day to 
pick up trash in the North Birmingham Community.  Together these programs are anticipated to 
overcome much of the trash and floatable materials that make way to the streams and rivers 
throughout the City. 

 

8.2.3 Land Acquisition / Riparian Restoration Planning and Management Efforts 

8.2.3.1 Repetitive Flood Damages 

As discussed in Section 4.2, the City of Birmingham has identified Repetitive Flood Loss Areas 
within the Village Creek Watershed.  Based on the field survey and collection of data, the analysis 
of existing studies and reports, and the evaluation of various structural and non-structural mitigation 
measures, the City of Birmingham proposes that mitigation measures should be implemented for 
the Repetitive Loss Areas.  The City will encourage property owners to use floodproofing measures 
to help protect lower levels of their property. The City will also increase its public education efforts 

Before / After 
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to increase awareness of flood preparedness and flood protection measures including moving 
valuable items to above the flood elevation and permanently elevating vulnerable HVAC units. At 
the same time, the City will work with property owners, citizens, neighboring communities, the state 
and other regional and federal agencies to implement capital improvement projects which will help 
to eliminate flooding in the repetitive loss areas. 

8.2.3.2 Fresh Water Land Trust Efforts 

From the founding of Birmingham in 1871, Village Creek has been a focal point of the city’s 
development.  The first coal mines in Alabama were located along its banks, and the creek provided 
the city’s first source of drinking water.  As Birmingham’s industrial sector grew, many factories and 
mills sprouted along its course. The industrial development left a legacy of abandoned brownfield 
sites, many of which are at risk of further polluting the creek with petroleum products, asbestos, and 
other contaminants.  Channelization of the creek bed has increased the frequency and severity of 
flooding as well. Construction in the floodplain of Village Creek put property and human lives at risk, 
and the elimination of natural riparian areas reduced its water quality and ecological diversity.   

In the portion of the Village Creek watershed within the City of Birmingham, the Freshwater Land 
Trust has 3 areas of property, two of which are owned outright.  The first of these is Conservation 
Unit #1, a roughly 17-acre tract located on the south bank of Village Creek, adjacent to Birmingham-
Shuttlesworth International Airport.  Conservation Unit #2 is a brownfield site located in the East 
Thomas neighborhood.  The decision to rehabilitate this property was the result of consultation with 
environmental firms, the City of Birmingham, and meetings held with community members in seven 
different Birmingham neighborhoods.  The final area is a group of discontinuous conservation 
easements within and adjacent to properties acquired by the City of Birmingham in a flood buyout 
program in the Ensley neighborhood which lasted from 1988 until 2007. Downstream from 
Birmingham, the land trust also owns several larger tracts along the creek near Mulga, Sylvan 
Springs, and Shady Grove. 

Besides properties, the Land Trust has worked closely with many partners over the years in order 
to help preserve and enhance water quality, reduce flood risk as well as expand recreational 
opportunities in the Village Creek watershed. Freshwater Land Trust brought together community 
organizations, such as the Village Creek Society and neighborhood associations and corporate 
partners like U.S. Steel, Alabama Power, and McWane, Inc. in addition to many others in order to 
help pursue these goals. The Freshwater Land Trust and our partners identified Village Creek as a 
conservation priority not only due to its central position in the City of Birmingham and Jefferson 
County, but its importance as part of the larger Black Warrior and Mobile River watersheds, two of 
the most ecologically sensitive and significant drainage basins in the United States. The Mobile 
River basin covers much of Alabama and reaches into three neighboring states. It is also home to 
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32 aquatic species protected under the Endangered Species Act.  In addition, the Village Creek 
watershed itself is one of only three in the entire world that provides habitat for the endangered 
Watercress Darter. Due to its position in this highly sensitive river system, Village Creek impacts 
more than just Birmingham and Jefferson County - it has an effect on a large portion of Alabama.  

For a century, Village Creek was one of the key areas of industrial development in Jefferson County.  
Tennessee Coal and Iron’s Ensley Works, American Cast Iron Pipe Company, and many other 
smaller mills and factories were located within its drainage basin. Some of these abandoned 
industrial sites in the area pose a threat to groundwater quality due to remnants of chemicals used 
in industrial processes. Through an EPA Brownfield Grant, in 2012, Freshwater Land Trust was 
able to pay for eight Phase I environmental site assessments in the Village Creek watershed. 
Included in these assessments was the property that would become Conservation Unit #2. We 
identified the East Thomas property as a priority for acquisition, not only as a result of the site 
assessment, but also due to its location adjacent to East Thomas Park within the floodplain of 
Village Creek. Much of the Freshwater Land Trust’s future land acquisition in the Village Creek 
watershed will continue to be focused on properties in areas at risk from flooding and land directly 
adjacent to Village Creek, as well as properties near preexisting parkland or open space. 

In addition to the environmental impacts that years of industrial development had on the Village 
Creek watershed, the withdrawal of industry from the area in the past few decades has had a 
profound impact on the people who live there. Residents of the Village Creek watershed suffer 
disproportionately from obesity, which is a major risk factor for serious health problems such as 
heart disease and diabetes. A major part of the plan for the Village Creek Greenway is the 
integration of recreation facilities with design components that will help restore riparian habitat and 
mitigate flood risk. One such component is the construction of bioswales along the multi-use trail.  
These will help capture storm water runoff, serve as a natural filtration system to improve water 
quality, and reduce standing water that provides habitat for mosquitoes. The restoration of natural 
vegetation to the banks of the creek as well as stream channel restoration are also important 
components of the Greenway plan that will help reduce the frequency and severity of flooding along 
Village Creek. The Village Creek Greenway plan hopes to address the multiple aspects of 
environmental, economic, and health issues facing the residents of this area that has played a 
central role in Birmingham’s history. 
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Figure 8-4 Fresh Water Land Trust Properties Conservation Units #1 and #2 

 

 

Figure 8-5 Boundary of the Village Creek Flood Buyout Properties in Ensley, Birmingham 
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8.2.4 Modified Riverine Flooding Conditions 

Once the revision to the existing conditions model was complete, this was used as the basis for 
modeling each of the proposed improvements. The improvements modeled focused on proposed 
improvements to the stream and structures. Several locations were analyzed for stream channel 
improvements including off channel storage. The locations selected for this type of improvement 
were 1) Ensley, 2) East Thomas, and 3) East Lake. The intention of this approach is to re-establish 
the bank full bench in areas that have incised banks.  An example of this approach is seen in the 
figure below. 

 

Figure 8-6 Re-establishment of Bank Full Bench 
(https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/water/manage/restoration/?cid=stelprdb
1247762) 

A fourth improvement was evaluated that involved replacing the existing structure along West Blvd. 
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New model geometry was created to correspond with each improvement scenario in the model. 
The model results were compiled for comparison with the existing conditions model. Each scenario 
was also mapped to provide a visual comparison of the changes to the floodplain for each scenario.  
For more detail regarding this analysis, Appendix D. 

8.2.4.1 Ensley 

The proposed improvement studied for the Ensley area involved creating a channel or floodplain 
bench on both sides of the creek from Avenue W downstream to the Village Creek WWTP. This 
project extends nearly one mile along Village Creek. The benches were offset from the existing top 
of bank 25 feet and cut at a 3:1 side slope until approximately 4 feet from the lowest channel 
elevation. Figure 8-7 below shows an example of the channel bench used in the model. The channel 
improvements were carried through each of the stream crossings within the study reach and 
included in the analysis. 

 
 

 
Figure 8-7 Proposed Channel Bench at XS 23273.39 in Ensley 

Bank full bench Bank full bench 
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8.2.4.2 East Thomas 

Two areas within the East Thomas community were identified for use as off channel storage and 
channel improvements. Both areas are located immediately to the south of Village Creek near the 
East Thomas railyard. These areas were modeled as benches approximately 4 feet above the 
channel thalweg. The width of each bench varied from approximately 400 feet for the downstream 
storage area to about 250 feet for the upstream storage area.  
 
8.2.4.3 East Lake 

Proposed improvements for the segment of Village Creek downstream of East Lake to the Airport 
include creating a bench 50 feet from the bank opposite of I-59/20. The bench provides additional 
conveyance and channel storage. This improvement was limited to one side of the creek only due 
the proximity of the interstate to Village Creek. Figure 8-8 is an example of the channel bench used 
in the model. 

 
Figure 8-8 Example of Proposed Channel Bench in East Lake 

Bank full bench 
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8.2.4.4 West Boulevard Bridge Replacement 

The final improvement evaluated in this study was the replacement of the existing structure at West 
Blvd. A new single span structure was proposed to replace the existing double 12’x5’ openings. No 
expansion of the bridge opening was considered due to the existing downstream channel 
configuration. A comparison of the existing and proposed bridge modifications is shown in Figure 
8-8 below. 

 

Figure 8-9 West Boulevard Bridge Modification 

 
8.2.4.5 Results of Analysis 

The proposed projects were shown to provide a small reduction in the water surface elevation for 
the series of storms modeled. The stream improvements in Ensley resulted in an approximately 
0.5 foot decrease in the 10-year through the 100-year return periods. Similar decreases are 
shown due to the channel storage and improvements in the East Thomas area but are limited to 
the immediate area at each of those locations. The channel improvements in the East Lake area 
show up to a 1.7 foot decrease in the water surface elevations for the 10-year event; however, 
these are not consistent along the entire project reach. 
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If each of the scenarios were modeled using more advanced methods that analyzes the changes 
to the flow due to the additional storage created, we would expect the decreases to be more that 
those stated above. 

The West Blvd improvement showed a negligible change in the modeled water surface elevations. 
This demonstrates that additional capacity beyond simply spanning the existing channel is needed 
in order to achieve a significant benefit. 

8.3 Policy Controls 

8.3.1 LID Policies 

The City completed the Phase 1 Storm Water Management Program Development report in 
September 2016.  This report recommends the development and implementation of a Storm Water 
Management Manual that will include policies, performance standards and technical guidance with 
both GI/LID and more traditional storm water management approaches, as required by ADEM and 
desired by the City.  The City-wide application of policies and design approaches of this nature 
would suggest a decrease in TP, TN, TSS and E. Coli.  It is expected that over the next 20 years 
there will be some significant redevelopment within the City of Birmingham and this will bring some 
significant reductions in those pollutant loads even if the land uses change to more intense 
developments.  The City has engaged a consultant for Phase 2 of this project which includes drafting 
an ordinance to achieve the LID objectives of the City. 

8.4 Implementation Schedule and Milestones 

The table below summarizes the implementation stage or schedule of these controls that have been 
summarized in this section of the report. 
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Table 8-6 Implementation Schedule and Milestones 

Control Status 
Expected to be 
implemented 

Interim Milestones 

Future Land Use 
Adopted in 2013 

by the City 
Council 

Complete  

Asset Management 
Program 

In consideration 3-5 years 

A study of the best approach, 
software support and BMPs 
for the City 

Funding allocation for the 
resources necessary 

Implementation of the 
proposed system 

North Birmingham 
Framework Plan Elements 

Adopted as part 
of the North 
Birmingham 

Framework Plan.  
Needs to be 
implemented 

3 to 5 years 

Identification of properties to 
construct GI controls on 

Analysis of the hydrologic 
areas of influence for those 
properties. 

Analysis to understand the 
effectiveness of proposed 
controls 

Design and construction of the 
controls to include the 
diversion of flows to the 
controls. 
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Control Status 
Expected to be 
implemented 

Interim Milestones 

Maintenance Dredging 

Improvements to 
the USACE 

agreement are 
being considered 

3 to 5 years 

Submit draft BMP Plan for 
approval 

Implementation of the draft 
BMP Plan 

Trash Programs 
On-going 
program 

  

Land Acquisition/Riparian 
Restoration Planning and 
Management Efforts 

On-going 
program 

  

Modified Riverine Flooding 
Conditions 

Being considered 15+ years 

Analysis and preliminary 
design 

Detailed design 

Funding 

Construction 

LID Policies 
In development 

phase 
3 to 5 years  
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9. Recommendations 

Section 8 of this report details the existing areas of concern in the Village Creek 
Watershed and analyzes the constituents of concern.  Section 8 also looks into 
a variety of planning, policy and project controls that have potential to improve 
the watershed over a 20-year implementation horizon.  The sections below 
provide greater detail of the recommended plans, policies and project that are 
the result of the work developed during this project.  These projects are believed 
to be those that will move this water body in the direction of water use 
classification attainment and eventually an upgrade in classification in keeping 
with the overarching goal of the Clean Water Act to have all waters classified 
fishable and swimmable. 

9.1 Project Controls 

There are a number of the projects that the City of Birmingham is planning to 
construct that can also include storm water improvement elements.  Through the 
years the City has also looked into run off storage options and park 
improvements throughout the watershed.  This section presents a number of 
those projects as well as others that the project delivery team explored because 
of land availability and other feasibility factors.  These projects do not represent 
each and every project that could be done to improve the Village Creek 
Watershed and the quality of life of those in Birmingham, therefore a 
recommendation detailed later in the policy sub-section of the recommendations 
creates the allowance to add projects or to take away those that are determined 
not to be feasible in the future through adaptive management. 
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9.1.1 Roebuck Drive Street Improvements 

 

Figure 9-1 Roebuck Drive Street Improvements to include curb and 
gutter, sidewalks and storm sewer 
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Description - This project consists of the construction of street 
improvements to include curb and gutter, sidewalks and storm sewers.  It is 
the policy of the City of Birmingham whenever doing street improvement 
projects such as this to scope, plan, design, construct, operate and maintain 
all City streets to provide a comprehensive and integrated network of facilities 
for all people of all ages and abilities.  This is the Complete Streets approach 
of the City of Birmingham.  Complete Streets are defined as streets that are 
designed to accommodate all users whether they are motorists, pedestrians, 
cyclists or transit riders. 

There is a strong green potential for Complete Streets.  Making the 
transportation network more sustainable also involves the opportunity to 
introduce elements of street design, construction and operation which can 
work in favor of achieving both the Complete Streets Policy and serve 
environmental sustainability.  For example, landscaping elements that help 
reduce the volume of stormwater runoff such as bioswales, planters, and rain 
gardens are mutually beneficial for both mobility and environmental quality. 

We have also evaluated the number of catch basins along Roebuck Drive.  It 
is recommended that Coanda screens be installed to reduce the sediment, 
bacteria and nutrient loads introduced to the headwaters of Village Creek.  
The estimated cost of this project only includes installing the inserts into the 
catch basins and the operations and maintenance costs include the removal 
of material from the catch basins. 

Potential Benefits – reduced sediments, reduced volume of runoff, reduced 
floatables in storm water sewer system 

Estimated Costs – $32,000 

Annual Operations and Maintenance Costs - $150 per ton of material 
removed annually 

Timeline – Short Term (3 to 5 years) 
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9.1.2 Bridge Replacement at 8600 West Boulevard 

 

Figure 9-2 Bridge replacement at the 8600 Block of West Boulevard 
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Description – The existing bridge is a culvert structure which carries vehicles 
from US Highway 11 over Village Creek onto along West Boulevard.  The 
bridge carries one lane of traffic in each direction.  This hydraulic opening can 
be greatly improved with the installation of a clear span bridge.   

Potential Benefits – A single span bridge can improve the flows in the area. 

Estimated Costs – $400,000 

Annual Operations and Maintenance Costs - $4,000 

Timeline – Short Term (3 to 5 years) 
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9.1.3 Roebuck Springs Improvements 

 

Figure 9-3 Roebuck Springs Improvements 
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Description - One of the issues with this spring fed pond is a very rare fish 
(watercress darter) lives in this pond.  They like to swim in the edges of the 
pond near grasses along the banks.  This project includes designing and 
constructing an outlet control structure that will maintain consistent depths 
along the banks and an inlet control structure that will remove sediments and 
gross debris coming into the pond area from the City’s storm water sewer 
system. 

Potential Benefits – Improve water quality by reducing the amount of 
sediments and trash that enter the pond; improve the operations of the pond 
spillway and reduce the operation costs with a permanent solution; improved 
habitat for the RTE species inhabiting the pond. 

Estimated Costs - $500,000 

Annual Operations and Maintenance Costs - $4,400 

Timeline – Short Term (3 to 5 years) 

  



 

 
 

villagecreekwmp_final_8.29.2017 148 

 

DRAFT Village Creek 
Watershed Improvement 
Strategy 

 

9.1.4 Stream Channel Improvements from the Golf Course to Roebuck 
Drive 

 

Figure 9-4 Stream Channel Improvements from the Golf Course to 
Roebuck Drive 
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Description - The Village Creek stream channel through the golf course and 
upstream to Roebuck Drive has been identified as unstable and it is 
contributing to the sediment load of the creek. 

Sediment input stems from unstable and eroding banks, caused by lateral 
movement of the stream channel resulting in loss of streambank stability, 
degradation of the riparian habitat, sedimentation in the channel, and the 
resultant deposition of the bedload materials downstream.  Such deposition 
also negatively affects the condition of the fishery. Channel movement has 
resulted in deterioration of the riparian habitat. The main environmental goals 
of the riparian stabilization projects are to improve natural stabilization of the 
streambank, improve the riparian and fish habitat, enhance the function of the 
floodplain, and increase capacity of the creek to transport sediment.  It is 
recommended that Rosgen features be designed to stabilize the stream 
banks in this segment. 

A typical riparian stabilization project includes bank shaping and installation 
of streambank stabilization structures. Structures include willow bundles and 
clump plantings, rock structures, including “J” hooks, weirs, and rock barbs, 
and log structures such as root wads and tree revetments. These structures 
move the flows away from the bank, thereby halting lateral movement of the 
stream channel and reducing sediment loading; this allows for vegetation to 
become reestablished in the riparian zones. 

Potential Benefits – stabilization of an eroding stream bank and the 
reduction of sediment loads in the headwaters of Village Creek. 

Estimated Costs – $1,700,00 

Annual Operations and Maintenance Costs - $25,000 

Timeline – Long Term (15+ years) 
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9.1.5 Roebuck Golf Course Retention Facility 

 

Figure 9-5 Roebuck Golf Course Retention Facility 
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Description – The Airport Authority considered the construction of a 600-
acre-foot detention pond on the western edge of Don Hawkins (Roebuck) 
Golf Course to reduce major flows through the downstream culvert.  It will be 
designed with no permanent storage and with an outlet facility that roughly 
matches the capacity of the creek channel.  So, no water will be stored on the 
golf course unless the creek is going to get out of bank anyway.  For 
comparison, during a 100-year event, an additional 19 acres or less would be 
flooded for about an additional 8 hours due to the detention pond.  The 
detention pond can be constructed to have minimal impact on the play of the 
course.  This project will benefit the City by reducing flooding concerns on 
Village Creek between the golf course and the airport. 

Potential Benefits – storm water runoff peak reduction and pollutant load 
reductions 

Estimated Costs - $3,000,000 

Annual Operations and Maintenance Costs - $22,000 

Timeline – Medium Term (5 to 15 years) 

(Birmingham International Airport, Flood Mitigation Study, July 1996, 
Prepared by Freese and Nichols) 
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9.1.6 East Lake Park Improvements 

 
Figure 9-6 East Lake Park Improvements 
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Description – Currently East Lake is experiencing low flows through the lake 
and back into Village Creek.  This has contributed to a number of observed 
issues in the Lake with dissolved oxygen and nutrients in the Lake.  The depths 
of the Lake have also been challenged.  It has been discovered that the inflows 
into the Lake are conveyed by a closed pipe from Roebuck Springs.  The inlet 
to this pipe is reportedly clogged with sediments and organic matter.  The 
development and implementation of an operational manual will improve the 
conditions at East Lake.  Other capital improvements should also be 
considered to improve the flows to and through East Lake. 

There are a number of park improvements that can help to improve the 
conditions of the Lake such as depth alterations to improve the fisheries, 
stabilization of the rookery island, inflow management, trash receptacles, 
removal of noxious weeds, and fringe plantings.  Dredging the lake is an option 
that should be further considered and planned.  It should be determined if the 
method of mechanical dredging or hydraulic dredging is most cost effective for 
East Lake.  Things that will be considered include the physical characteristics 
of the sediments, quantities of materials to be dredged, dredging depths, 
distance to disposal area, physical environment between the lake and the 
disposal area, contamination level of the sediments, and method of disposal.  
When feasible, hydraulic dredging is typically more cost effective.  The 
operation should be planned in a way to not necessitate temporary storage of 
fish. 

An improvement to the entrance at the 1st Avenue North side which is 
coincident with the Red Rock Ridge and Valley Trail System which can 
enhance the utilization of the park.  Currently there are 40 pervious parking 
spaces that are being planned around the park which will help to reduce runoff 
to Village Creek.  The City is preparing a grant application for park 
improvement funding. 

The estimated costs below include dredging the lakes to improve the depth 
profile of the lake. 

 
Potential Benefits – improved flow through the Lake, wildlife habitat 
improvements, stewardship, floatables removal and control 
Estimated Cost – $2,700,000 
Annual Operations and Maintenance Costs - $135,000 

Timeline – Short Term (3 to 5 years) 
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9.1.7 Stream Improvements in the East Lake Community 

 
Figure 9-7 Stream Improvements in the East Lake Community and ACOE 

Alternative 3 Off Channel Storage Area 
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Description – An off-channel storage area is proposed near the downstream 
limit of East Lake Dam on the right bank downstream between 78th Street 
and 79th Street.  Off-channel storage projects involve diverting floodwaters 
from the creek into the floodplain.  This allows for a controlled baseflow 
release and tempers peak flows, stages, and velocities to mitigate flooding.  
Off channel projects can also help maintain healthy ecosystems.  Stream 
channel improvements are also being proposed along Village creek from the 
area immediately downstream of the East Lake Dam to 68th Street North.  
These improvements may include an observation boardwalk and constructed 
wetlands. 
 
Potential Benefits – Stream channel restoration, stream channel hydraulic 
improvements, reductions in out of bank flooding 
Estimated Costs – $2,400,000 
Annual Operations and Maintenance Costs - $25,000 

Timeline – Long Term (15+ years) 
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9.1.8 ACOE Off Channel Storage Areas (Alternative 3) 

 
Figure 9-8 ACOE Alternative 3 Off Channel Storage Areas 
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Description – An off-channel storage area is proposed near the downstream 
limit of Vanderbilt Road on the left bank downstream to the creek intersection 
with the railroad.  Off-channel storage projects involve diverting floodwaters 
from the creek into the floodplain.  This allows for a controlled baseflow 
release and tempers peak flows, stages, and velocities to mitigate flooding.  
Off channel projects can also help maintain healthy ecosystems. 
Two off-channel storage areas are proposed with one upstream of F.L. 
Shuttlesworth Drive and one at Carraway Boulevard with both being on the 
left bank.  Off-channel storage projects involve diverting floodwaters from the 
creek into the floodplain.  This allows for a controlled baseflow release and 
tempers peak flows, stages, and velocities to mitigate flooding.  Off channel 
projects can also help maintain healthy ecosystems. 

Two off-channel storage areas are proposed in the East Thomas 
Neighborhood with one at 18th Street and 19th Avenue on the right bank and 
the other in the location of the East Thomas Park.  The plan would include 
preserving the park and only storing storm water during a storm event.  Off-
channel storage projects involve diverting floodwaters from the creek into the 
floodplain.  This allows for a controlled baseflow release and tempers peak 
flows, stages, and velocities to mitigate flooding.  Off channel projects can 
also help maintain healthy ecosystems. 

Potential Benefits – stream channel hydraulic improvements, reductions in 
out of bank flooding 
Estimated Costs – $72,000,000 
Annual Operations and Maintenance Costs - $1,100,000 

Timeline – Long Term (15+ years) 
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9.1.9 Drainage Improvements at Tallapoosa Street 

 
Figure 9-9 Drainage Improvements at Tallapoosa Street 
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Description - The proposed project is improvements to the drainage in the 
area of Tallapoosa Street and Interstate 20/59.  This area has been identified 
as an area of frequent flooding which creates a very hazardous condition 
because of the high volumes of traffic at this interstate highway intersection.  
This improvement would involve a hydraulic study to determine how best 
reduce flooding at this intersection. 

Potential Benefits – localized flood reduction at a major intersection 

Estimated Costs – $3,000,000 

Annual Operations and Maintenance Costs - $150/ton of debris removed 
annually 

Timeline – Long-Term (15+ years) 
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9.1.10 41st Street South Commercial Revitalization Project 

 
Figure 9-10 41st Street South Commercial Revitalization Project 
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Description – This project is the design, planning and engineering 
associated with supporting the 41st Street Commercial Revitalization and the 
businesses in the area.  The plan is to improve the storm water management 
and water quality in the area.  There is potential to do a Complete Streets 
study in this area and to introduce elements of street design, construction 
and operation which can work in favor of achieving both the Complete Streets 
Policy and serve environmental sustainability.  For example, landscaping 
elements that help reduce the volume of storm water runoff such as 
bioswales, planters, and rain gardens are mutually beneficial for both mobility 
and environmental quality. 

The cost estimate below includes incorporating green infrastructure into a 
complete streets concept for this business district. 

Potential Benefits –  

Estimated Costs – The cost of this study is $542,145. 

Annual Operations and Maintenance Costs - $45,000 

Timeline – Short (3 to 5 years) 
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9.1.11 North Birmingham Volume Based Hydrology Improvements 

 
Figure 9-11 North Birmingham Volume Based Hydrology 

Improvements and Recommendations of the North 
Birmingham Framework Plan 
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Description – One of the recommendations of the Framework plan is to 
convert or reuse abandoned and overgrown vacant lots as storm water 
management features and to rezone flood prone properties as open space.  
The City also has plans to develop a streetscaping plan for 27th Avenue.  
Complete Streets should be considered during this planning effort because, 
there is a strong green potential for Complete Streets.  Making the 
transportation network more sustainable also involves the opportunity to 
introduce elements of street design, construction and operation which can 
work in favor of achieving both the Complete Streets Policy and serve 
environmental sustainability.  For example, landscaping elements that help 
reduce the volume of storm water runoff such as bioswales, planters, and 
rain gardens are mutually beneficial for both mobility and environmental 
quality. 

We have also evaluated the number of catch basins along 27th Avenue.  It is 
recommended that Coanda screens be installed to reduce the sediment, 
bacteria and nutrient loads introduced to Village Creek.  
 
Potential Benefits – Volume reduction, TSS reductions, floatables reduction, 
localized flooding control 
Estimated Costs – $800,000 
Annual Operations and Maintenance Costs - $60,000 

Timeline – Short Term (3 to 5 years) 
  



 

 
 

villagecreekwmp_final_8.29.2017 164 

 

DRAFT Village Creek 
Watershed Improvement 
Strategy 

 

9.1.12 East Thomas Stream Channel Improvements 

 
Figure 9-12 Channel Improvements near East Thomas 
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Description - The Village Creek stream channel near the East Thomas 
Community has been identified as a potential area to modify the stream 
channel with the object of creating a high flow channel to store water during 
storm events. 

Potential Benefit – improved stream channel hydraulics 

Estimated Costs - $3,600,000 

Annual Operations and Maintenance Costs - $35,000 

Timeline – Long Term (15+ years) 
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9.1.13 In Stream Trash Collection 

 
Figure 9-13 In Channel Trash Collection 
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Description – The design and construction of a storm water BMP suited for 
handling large quantities of debris-laden water in flowing streams. The BMP 
will need to be designed for the peak flow rate to remove large debris and to 
capture nutrients, metals and organic matter with the debris.  A variety of flow 
rates can be accommodated through adjustments in design parameters.  
Coanda-effect screen capacity is expressed as the discharge (volume / time) 
passing through the screen surface per unit width of screen or crest, or the unit 
discharge. There are three-unit discharges of interest, the inflow to the screen 
(flow over the crest), the flow through the screen, and the bypass flow over the 
screen that is discharged off the downstream toe. At very low inflow rates, all 
flow passes through the screen and there is no bypass flow; a portion of the 
downstream end of the screen is dry. As inflow increases, the wetted length of 
the screen increases until the screen is fully wetted, at which point bypass flow 
begins. As the inflow is further increased, the flow through the screen and the 
bypass flow both increase (bypass flow increasing faster), as the depth of flow 
over the screen increases.  http://www.reseau-cicle.org/wp-
content/uploads/riaed/pdf/R-2003-03.pdf 

The engineering analysis needs to include a no-rise certification, a design to 
ensure there are no adverse impacts, and a determination of any impacts to 
the vehicular bridge at Avenue W. 

Potential Benefits – floatables removal, zinc removal, TSS removal upstream 
of Village Creek Park 

Estimated Cost – $1,400,000 

Annual Operations and Maintenance Costs - $150 per ton of debris 
removed annually 

http://www.reseau-cicle.org/wp-content/uploads/riaed/pdf/R-2003-03.pdf
http://www.reseau-cicle.org/wp-content/uploads/riaed/pdf/R-2003-03.pdf


 

 
 

villagecreekwmp_final_8.29.2017 168 

 

DRAFT Village Creek 
Watershed Improvement 
Strategy 

 

Timeline – Long Term (15+ years) 

http://elginwatersolutions.com/coanda-screens.html 

Figure 9-14 Example of an Installed Coanda Unit 
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Figure 9-15 Trash at Bayview Lake Downstream of Avenue W 
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9.1.14 Village Creek Park and Stream Channel Improvements 

 
Figure 9-16 Village Creek Park 
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Description - Village Creek Park is a planned park located north of Interstate 
20/59 which will extend along Village Creek through the communities of South 
Pratt City and Ensley, beginning at Avenue F and ending at Avenue V.  The 
overall park project area includes approximately 42 acres of residential 
property.  The Village Creek stream channel through the Park from Avenue W 
to Avenue F has been identified as an area that will available for modifications 
for a high flow channel.  The Park also includes plans for a 3.6-acre pond that 
can be used to treat the storm water from 1,050 acres of drainage area around 
the park.  The park master  plan includes both passive and active recreation 
facilities that may not be limited to: outdoor classrooms, lake, amphitheater, 
children’s playground area, community gardens, pecan harvesting for 
community harvesting and fund raising, baseball and softball fields, soccer 
fields, tennis courts, basketball courts, interpretive/nature trails, additional trails 
for biking and walking, parking areas, restrooms, concessions building, park 
maintenance building, and security lighting.  This park could serve as an 
amenity for the Ensley Community as a sports, educational and entertainment 
venue. 

Potential Benefits – quality of life improvements, stewardship, recreation, 
improvements in stream hydraulics 

Estimated Cost – $19,400,000 

Annual Operations and Maintenance Costs - $210,000 

Timeline – Medium Term (5-15 years) 
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9.1.15 Ensley Works Redevelopment Initiative 

 

Figure 9-17 Ensley Works 
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Description - The master-planned transformation of an under-utilized steel 
mill into a mixed-use, transit-oriented community offers a case study of 
brownfield redevelopment to manage growth sustainably.  Built in 1888, the 
steel plant has been totally abandoned for well over 30 years, most of it for 
much longer.  U.S. Steel's USS Real Estate division still owns the 600-acre 
site of the former works, which has been left all but abandoned. The site is 
dominated by the still-standing smokestacks. A few brick structures and a 
massive hot metal mixer remain as landmarks. Kudzu grows over the 
foundations of the former open hearth, blooming and rail mills and collection 
ponds and pits which remain a danger to trespassers.  The Ensley Works 
was an open-hearth steel plant operating between 1888 and 1976 in Ensley. 
It was owned by the Tennessee Coal, Iron and Railroad Company (TCI), 
which became a division of U. S. Steel in 1907. For much of its existence, 
Ensley Works was the largest producer of steel ingots and rail in the 
Southern United States. 

The site of the works is alongside the Louisville & Nashville Railroad tracks 
northwest of downtown Ensley. Birmingport Road (also known as 20th Street 
Ensley or Alabama Highway 269 bisects the site on a raised viaduct (the Don 
Drennen overpass). The north end of the site is bound by Village Creek with 
Wylam to the southwest and a largely undeveloped area adjoining 
Birmingham's Sherman Heights neighborhood to the southeast. smart 
growth, ground water, contaminated site clean-up.  Potential to do green 
infrastructure projects and have a blue-ribbon development.  Minimizing new 
runoff.  this is the kind of project that can bring a lot of City Departments to 
one table to work on a project and bring all of that knowledge to bear.  This 
can be a phased approach. 

The estimated costs below only include the cost to construct green 
infrastructure bioretention cells throughout this site to retain the runoff 
generated, to improve the water quality in Village Creek. 

Potential Benefits - Job creation and capital investment in the area, low 
impact development, water quality improvements, runoff volume reduction, 
industrial site redevelopment 

Estimated Cost – $5,000,000 

Annual Operations and Maintenance Costs - $400,000 

Timeline – Long Term (15+ years) 
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9.1.16 Pratt City Small Channel Improvements 

 
Figure 9-18 Pratt City Small Channel Improvements 
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Description – This small tributary to Village Creek running through the North 
Pratt City Community has been identified as unstable and it is contributing to 
the sediment load of the creek and property losses. 

Sediment input stems from unstable and eroding banks, caused by lateral 
movement of the stream channel resulting in loss of streambank stability, 
degradation of the riparian habitat, sedimentation in the channel, and the 
resultant deposition of the bedload materials downstream.  Such deposition 
also negatively affects the condition of the fishery. Channel movement has 
resulted in deterioration of the riparian habitat. The main environmental goals 
of the riparian stabilization projects are to improve natural stabilization of the 
streambank, improve the riparian and fish habitat, enhance the function of the 
floodplain, and increase capacity of the creek to transport sediment.  

It is recommended that Rosgen features be designed to stabilize the stream 
banks in this segment. A typical riparian stabilization project includes bank 
shaping and installation of streambank stabilization structures. Structures 
include willow bundles and clump plantings, rock structures, including “J” 
hooks, weirs, and rock barbs, and log structures such as root wads and tree 
revetments. These structures move the flows away from the bank, thereby 
halting lateral movement of the stream channel and reducing sediment 
loading; this allows for vegetation to become reestablished in the riparian 
zones. 

Potential Benefits – stabilization of an eroding stream bank and the 
reduction of sediment loads in the headwaters of Village Creek. 

Estimated Costs – $340,000 

Annual Operations and Maintenance Costs - $10,000 

Timeline – Short Term (3 to 5 years) 
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9.1.17 Wylam Park Improvements 

 

Figure 9-19 Wylam Park Improvements 
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Description – The overall plan for Wylam Park is to re-configure and grade 
the park to better accommodate the football playing field and to support 
better drainage during rain events.  The City has also purchased the old 
Armory and is planning to demolish the buildings and construct a new parking 
lot for the park.  The construction of a parking lot will be a welcome addition 
to the park creating more opportunities for public access to this outdoor 
space.  Because the parking lot will have ADA accessibility it will further 
improve access to the park.  The grading of the park will help keep the field 
dry but there will need to be some green infrastructure in place to capture 
water from the field, the parking lot and other areas of the park to minimize 
what is added to the unnamed stream on the north side of the park. 

All of these are opportunities to add green infrastructure with the intent of 
reducing flooding in the park, improving water quality in the small stream and 
improving the biodiversity of the park itself. 

The green infrastructure planned for the park is: 

1. Bioretention in the parking lot. 

2. A porous asphalt parking lot. 

3. A porous rubber surface for the walking track. 

4. A permeable macadam surface for the basketball court 

5. Grass bioswales near the football field to retain runoff from the field. 

The bioretention, the porous asphalt parking lot, and the bioswales are 
designed to retain the 95th percentile rain event.  This will significantly reduce 
the flows that are discharging to the small stream currently.  With reduced 
flows discharging to the stream, the stream banks will have an opportunity 
over time to stabilize.  Parks and Recreation is also planning to engage the 
public with planting some native species along the banks to help with 
stabilization.  Because the parking lot and bioswales will also retain the first 
flush of storm events, it is expected to have a significant water quality benefit 
on the stream as well. 

The Parks and Recreation staff will seek the advisement of the Birmingham 
Botanical Gardens on plants that can be planted in the bioretention cells and 
around the stream banks.  Plants may be made available by the Horticulture 
and Urban Forestry Division of the Department of Public Works. 
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The walking track will be paved with a safe, non-toxic, VOC free, porous 
rubber product.  These products typically offer low impact development 
technologies that are LEED accredited and which will also reduce injuries 
from tripping and falling hazards and reduce storm water runoff.  The 
replacement of the current asphalt track with one of these products will 
improve the environment and the accessibility in the park. 

The porous macadam basketball court will yield environmental benefits as 
well.  Permeable asphalt is effective in the removal of pollutants such as total 
suspended solids and because it retains storm water runoff, it will also aid in 
reducing peak flows and flooding. 

Potential Benefits – quality of life improvements, stream channel 
restoration, stewardship, low impact development 

Estimated Costs – $500,000 

Annual Operations and Maintenance Costs - $40,000 

Timeline – Short Term (3 to 5 years) 
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9.2 Project Prioritization/Schedule and Interim Milestones 

To prioritize the recommended capital projects, the plan development team determined that there were 
certain areas that needed to be considered.  Those areas included: project feasibility, impacts of the project 
to water quality, impacts of the project to hydrology, the public benefit of the project, the ecological benefits 
and risk to the project, and the cost.  Except for the cost category, each of these had sub-categories as 
well.  The sub-categories of project feasibility include: permitting, property acquisition, environmental 
concerns, utility conflicts, and partnership requirements.  The sub-categories of water quality include: 
pollutant reduction, TMDL considerations, pollutant source control, and project area benefits to conditions 
and TMDL attainment.  The subcategories of the hydrology include: flooding alleviation, runoff volume 
reduction, peak flow attenuation, stream channel flow improvement, and runoff volume.  The sub-categories 
of public benefits include: health and safety, recreation, accessibility, community revitalization, public 
education opportunities, aesthetics, public access and political will.  The sub-categories of ecological 
benefits include: aquatic species interaction and habitat improvement. 

  Prioritization Matrix 

Project Description Feasibility 
Water 
Quality Hydrology 

Public 
Benefit Ecology Cost Score 

Wylam Park Improvements 1.52 0.45 0.84 3.3 0.15 1.84 81.0 

North Birmingham VBH 
Improvements and 
Recommendations 0.95 0.54 0.98 3.3 0.15 1.61 75.3 

41st Street South Commercial 
Revitalization Project 0.57 0.45 0.84 2.7 0 1.38 59.4 

Pratt City Small Channel 
Improvements 1.33 0.54 0.28 1.8 0.10 1.84 58.9 

Roebuck Drive Street and 
Drainage Improvements 1.33 0.54 0.70 1.5 0.15 1.61 58.3 
Village Creek Park 0.95 0.45 0.56 3.0 0.10 0.69 57.5 
Roebuck Springs Improvements 1.33 0.18 0.28 1.5 0.10 1.84 52.3 

West Blvd. Bridge Replacement 1.33 0.09 0.28 1.5 0.10 1.84 51.4 

East Lake Park Improvements 1.33 0.18 0.28 2.1 0.10 1.15 51.4 
Ensley Works Redevelopment 0.38 0.54 0.28 2.7 0.15 0.92 49.7 
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  Prioritization Matrix 

Project Description Feasibility 
Water 
Quality Hydrology 

Public 
Benefit Ecology Cost Score 

Stream Channel Improvements 
from Golf Course to Roebuck 
Drive 0.57 0.36 0.56 1.8 0.10 1.15 45.4 

Tallapoosa Street - Drainage 
Improvements 0.95 0.09 0.28 1.8 0.10 0.92 41.4 

ACOE Alternative 3 Off Channel 
Storage Areas 0.57 0.54 0.56 1.5 0.05 0.69 39.1 

In Channel Trash Collection 0.95 0.18 0.14 1.2 0.10 1.15 37.2 
East Lake - Stream 
Improvements 0.57 0.09 0.42 1.2 0.10 0.92 33.0 

Roebuck Golf Course Retention 0.76 0.54 0.70 0 0.10 1.15 32.5 

East Thomas Stream Channel 
Improvements 0.57 0.09 0.42 0.6 0.10 0.92 27.0 

 

The interim milestones for each of these project controls is primarily the same. 

1. Analysis and preliminary design. 
2. Detailed Design 
3. Funding 
4. Construction 

9.3 Policy Controls 

9.3.1 DPW Operations 

As stated in Section 4, the concentrations of zinc in the bedload of Village Creek 
are above the toxicity limit and the TMDL requires that the zinc loads in Village 
Creek be reduced by 34%.  The most effective approach will be to remove the 
zinc from the bed sediments by dredging.  This program should include a robust 
monitoring plan to determine the depths of the zinc that are above the toxicity 
limits throughout the creek.  The creek will then need to be dredged to remove 
the sediments that have zinc.  After the removal, the monitoring needs to 
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continue to ensure that the zinc concentrations in the bed load remain below the 
toxicity limits.  This program should be considered before any project that may 
encourage human contact with the creek is implemented. 

9.3.2 Public Education 

The City should consider an aggressive campaign to eliminate littering in the 
City.  This will help to stop the introduction to floatables and gross debris in the 
Village Creek.  This campaign could include encouraging the reuse of plastic 
grocery bags to collect trash that may be in our cars and waiting to discard that 
trash at home, the office or a gas station.  Television, radio and billboard 
advertising should be considered. 

9.3.3 Adaptive Management 

The intent of watershed planning to develop a process that allows a municipality 
to utilize a step-wise planning process to improve the conditions of watersheds 
within their boundaries.  The planning allows city officials to determine how 
funding can be allocated and when best to facilitate public/private partnerships 
to best complete projects within the plan.  Through the years of implementation, 
it may be determined that recommendations that were made during the planning 
process are no longer applicable in improving the watershed or they may no 
longer be feasible.  Adaptive management is the process of continuously 
evaluating the effectiveness of plans, policies, projects, and regulations that 
have been recommended.  This opens the opportunity to make any necessary 
adjustments to this watershed plan by being able to add or remove projects, 
adjust budgets, or update policies and regulations. 

According to EPA, adaptive management is the process by which new 
information about the health of the watershed is incorporated into the watershed 
management plan. It is a necessary and useful tool because of the uncertainty 
about how ecosystems function and how management affects ecosystems.  The 
following steps outline the process of developing and implementing the adaptive 
management plan. 

9.3.3.1 Develop Adaptive Management Plan 

The adaptive management plan will define the process for monitoring watershed 
conditions and, when necessary, modifying the watershed management plan. 
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The design of the adaptive management plan is best accomplished in 
cooperation with policy level personnel with the authority to make a commitment 
of resources and technical personnel who can help identify scientific issues and 
evaluate monitoring data. 

The adaptive management plan should clearly define the objectives and 
timelines for watershed monitoring by identifying gaps in knowledge about 
watershed conditions and management activities.  Prioritize the information 
needs so that resources can be allocated to the most important issues.  

Financial, technical, and other human resources need to be outlined, along with 
the specific responsibilities of each party. 

The City’s Storm Water Management group should also consider establishing 
criteria for modifying the watershed management plan based on monitoring 
results. Separate criteria will be needed for each resource of concern, for 
example, water quality, water quantity, and aquatic life. Consideration should be 
given to evaluating implementation and effectiveness at site-specific and 
watershed scales. 

It will be important to highlight trends and effectively communicate successes to 
the community. Consider how the City wants to promote the watershed 
management effort. 

9.3.3.2 Monitor 

Three types of monitoring may be needed to meet management objectives and 
to evaluate management practices: 

1. Implementation monitoring to determine whether standards and 
guidelines are being properly followed. 

2. Effectiveness monitoring to determine whether the implementation of 
management solutions is achieving desired objectives. 

3. Validation monitoring to determine whether the predicted results 
occurred and whether assumptions about the watershed and 
management system were correct. 
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9.3.3.3 Evaluate Monitoring Results 

Consider issues such as criteria for establishing trends and making changes in 
management should be established prior to the evaluation of results. These 
standards and criteria may need to be modified based on resulting data. 

9.3.3.4 Adjust Watershed Management Plan 

A process for incorporating new information into the watershed management 
plan should be outlined in the adaptive management plan. Specific time frames 
for reevaluation and adjustment in the watershed management plan should be 
established. Reevaluation of the management plan will likely occur at 2-, 5-, or 
10-year intervals to allow for implementation and monitoring of projects and 
programs. Standards for applying new information may need to be discussed by 
policy representatives. 

9.3.3.5 SMART Storm Drainage Maintenance Program 

An example of how adaptive management can best work for the City is through 
the establishment and tracking of a SMART Storm Drainage Maintenance 
program.  Maintaining an adequate system will require the combined efforts of 
the PEP and DPW.  PEP can use new data provided by DPW to update and 
refine the SWMM model sewer network.  This data should include the depth of 
soil found in catch basins and pipes and the structural condition of the same 
when DPW is in the field responding to issues with the system.  This information 
can be added to the SWMM model and PEP can then develop a proactive storm 
sewer maintenance program with areas of priority for maintenance.  This 
prioritize system can also include ditches and open channels. 

The combination of understanding the nature of the City’s system, such as which 
storm sewer segments require more frequent attention, and a system of 
scheduled work orders to perform these maintenance activities results in goals 
that are SPECIFIC.  As this work is completed through time and the system 
operation becomes more efficient, it is expected that complaints regarding 
localized street flooding will be reduced.  These are results that are 
MEASURABLE. 

As stated, such a program will require collaboration between PEP and DPW in 
order to be successful.  PEP will have to utilize the institutional knowledge of 
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staff in DPW.  Issues that must be discussed will center around where known 
issues are located, budget constraints, and capital planning needs.  Any system 
of work orders will need to be agreed upon by each department to ensure that 
the activities are ACHIEVABLE and RELEVANT.  Because the activities will be 
managed by a work order system this will ensure that assignments are TIME 
BASED. 

Through time as information is collected and input into the model PEP should 
be able to begin determining where the sediment depositions occur the fastest 
and the program can be constantly adjusted to account for that. 

9.3.3.6 Street Sweeping Frequency Adjustments 

Another activity that can work in concert with the SMART storm drainage 
maintenance program is the street sweeping program.  As PEP is able to 
determine the areas that have more rapid sediment deposition in the storm 
drainage system, the street sweeping frequencies in those areas can be 
adjusted to assist in mitigating that problem.  Again, this adjustment is a part of 
the adaptive management approach. 

 

9.4 Technical Assistance/Funding Necessary 

Project Description Cost 
  
Roebuck Drive Street and 
Drainage Improvements  $32,000  
West Blvd. Bridge Replacement  $400,000  
Roebuck Springs Improvements  $500,000  
Stream Channel Improvements 
from Golf Course to Roebuck 
Drive  $1,700,000  
Roebuck Golf Course Retention 
Facility  $1,500,000  
East Lake Park Improvements  $2,700,000  
East Lake - Stream 
Improvements and ACOE  $2,400,000  
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Project Description Cost 
Alternative 3 Off Channel 
Storage Area 
ACOE Off Channel Storage 
Areas (Alternative 3)  $72,000,000  
Tallapoosa Street - Drainage 
Improvements  $3,000,000  
41st Street South Commercial 
Revitalization Project  $540,000  
North Birmingham VBH 
Improvements and 
Recommendations  $800,000  
Wade Sand and Gravel Stream 
Channel Improvements  $3,600,000  
In Channel Trash Collection  $1,400,000  
Village Creek Park  $19,400,000  
Ensley Works Redevelopment  $5,000,000  
Pratt City Small Channel 
Improvements  $340,000  
Wylam Park Improvements  $500,000  

 

9.5 Available Funding Sources 

9.5.1 EPA Clean Water Act Non-Point Source Grant (319 Grant) 

The federal Environmental Protection Agency (EPA) provides Section 319 grant 
funds to Sate of Alabama with the state required to provide 40 percent match in 
funding. The Section 319 program provides grants to support a wide variety of 
activities including technical assistance, financial assistance, education, training, 
technology transfer, demonstration projects, and monitoring to assess the 
success of projects that have been implemented. Per ADEM rules, eligible 
Section 319 “Base Grant” activities include implementation of NPS best 
management practices and providing education/outreach, technical assistance, 
or technology transfer. Funds may also be used to develop and/or implement 
watershed management plans, mitigate NPS stormwater runoff that is not 
specifically required by a draft or final National Pollutant Discharge Elimination 
System permit, or protect groundwater. Certain reservoir/lake protection and 
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restoration activities, other than sediment dredging, alum treatments and 
macrophyte harvesting, may also be eligible. 

For selected projects, grant funding is expected to be available in the fall of 2012. 
Additional information can be found at  

http://www.adem.state.al.us/programs/water/nps/319grant.cnt. 

9.5.2 State Revolving Fund (SRF) Loans 

Provided for by the federal Clean Water Act (CWA), the Clean Water State 
Revolving Fund (CWSRF) program is funded via an annual EPA capitalization 
grant, state matching funds, and principal and interest repayments on past 
CWSRF loans.  This program provides low interest and forgivable principal loan 
funding for wastewater treatment construction projects, eligible nonpoint source 
pollution control projects, and eligible Green projects. In addition, ADEM 
provides principal forgiveness to projects that address green infrastructure, 
water or energy efficiency improvements or other environmentally innovative 
activities. These four categories of projects are the components of the Green 
Project Reserve (GPR). Principal forgiveness will be based on a percentage of 
costs of each project with green infrastructure components in relation to total 
project assistance. List of proposed projects provided above are expected to 
meet criteria for GPR and hence may eligible for principal forgiveness of 
CWSRF. 

Per ADEM web source, in order to apply for an SRF loan, a pre-application must 
be submitted by December 31. For those applicants selected for funding, a full 
application must be received by the following May 1. Loan funds are typically 
available for disbursal in December of each year. Currently ADEM is seeking 
potential applicants for green infrastructure projects. For more information, 
please contact James Dailey at (334) 271-7805 or Aubrey White at (334) 271-
7711. Addition information can be found at  
http://www.adem.state.al.us/programs/water/srf.cnt. 

9.5.3 Department of Transportation, Transportation Enhancement 
Activities 

Federal Highway Administration’s Transportation Enhancement (TE) activities 
offer funding opportunities to help expand transportation choices and enhance 
the transportation experience through 12 eligible TE activities related to surface 

http://www.adem.state.al.us/programs/water/nps/319grant.cnt
http://www.adem.state.al.us/programs/water/srf.cnt


 

 
 

villagecreekwmp_final_8.29.2017 187 

 

DRAFT Village Creek 
Watershed Improvement 
Strategy 

 

transportation, including pedestrian and bicycle infrastructure and safety 
programs, scenic and historic highway programs, landscaping and scenic 
beautification, historic preservation, and environmental mitigation. These 
activities could include green to mitigate the impacts of stormwater runoff. 

More information can be found at  
http://www.fhwa.dot.gov/environment/transportation_enhancements/ 

9.5.4 The Wetland Program Development Grants 

The Wetland Program Development Grants (WPDGs), initiated in FY90, provide 
eligible applicants an opportunity to conduct projects that promote the 
coordination and acceleration of research, investigations, experiments, training, 
demonstrations, surveys, and studies relating to the causes, effects, extent, 
prevention, reduction, and elimination of water pollution. While WPDGs can 
continue to be used by recipients to build and refine any element of a 
comprehensive wetland program, priority will be given to funding projects that 
address the three priority areas identified by EPA: Developing a comprehensive 
monitoring and assessment program; improving the effectiveness of 
compensatory mitigation; and refining the protection of vulnerable wetlands and 
aquatic resources. Typical lowest, highest and median amount awarded are 
$11,000, $500,000 and $250,000 respectively. 

Region 4 Grant Coordinator Contact Information 
Morgan Jackson 
Phone: 404-562-9393 
E-mail: jackson.morgan@epa.gov 
 

More information can be found at 
http://water.epa.gov/grants_funding/wetlands/grantguidelines/index.cfm 

9.5.5 Flood Mitigation Assistance Program 

The Flood Mitigation Assistance (FMA) program provides funding to states, 
federally-recognized Indian tribal governments, and communities so that cost-
effective measures are taken to reduce or eliminate the long-term risk of flood 
damage to buildings, manufactured homes, and other structures insured under 
the National Flood Insurance Program (NFIP). The long-term goal of FMA is to 

http://www.fhwa.dot.gov/environment/transportation_enhancements/
mailto:jackson.morgan@epa.gov
http://water.epa.gov/grants_funding/wetlands/grantguidelines/index.cfm
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reduce or eliminate claims under the NFIP through mitigation activities. Three 
types of grants are available under FMA: Planning, Project, and Technical 
Assistance. Planning Grants are selected based on whether proposals are for 
eligible activities such as: conducting local planning discussions; contracting for 
consulting technical services such as engineering and planning; surveying 
structures at risk; and assessing structures subject to repetitive flood loss. 
Technical Assistance Grants are selected based on whether proposals are for 
eligible activities such as: conducting community site visits; reviewing draft 
applications and plans; participating in planning meetings; providing planning 
workshops/materials; and, providing grants management workshops/materials. 

9.5.6 Small Flood Damage Reduction Projects (CAP Section 205) 

Work under this authority provides for local protection from flooding by the 
construction or improvement of structural flood damage reduction features such 
as levees, channels, and dams. Non-structural alternatives are also considered 
and may include measures such as installation of flood warning systems, raising 
and/or flood proofing of structures, and relocation of flood prone facilities. The 
City government officials should consult the nearest Army Corps of Engineers, 
District Engineer regarding specific problems and the possibility of remedial 
action under this program. An environmental assessment in accordance with 
NEPA is also required. 

More information can be found at 

www.lrl.usace.army.mil 

9.5.7 North American Wetlands Conservation Act Grants 

North American Wetlands Conservation Act grants provided to projects that 
involve long-term protection, restoration, and/or enhancement of wetlands and 
associated uplands habitats. The U.S. Fish and Wildlife Service’s Division of 
Bird Habitat Conservation (Division) is responsible for facilitating and 
administering the Act’s Standard Grants Program. David Buie 
(david_buie@fws.gov), (301) 497-5870, or Cheryl Leonard, 
(cheryl_leonard@fws.gov), 703-358-1725. 

More information can be found at 

http://www.lrl.usace.army.mil/
mailto:david_buie@fws.gov
mailto:cheryl_leonard@fws.gov
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http://www.fws.gov/birdhabitat/Grants/NAWCA/Standard/US/index.shtm 

9.5.8 Community Development Block Grants/Entitlement Grants 

The objective of this program is to develop viable urban communities, by 
providing decent housing and a suitable living environment, and by expanding 
economic opportunities, principally for persons of low and moderate income. 
Recipients may undertake a wide range of activities directed toward 
neighborhood revitalization, economic development and provision of improved 
community facilities and services. Grantees must give maximum feasible priority 
to activities which benefit low- and moderate-income persons. A grantee may 
also carry out activities which aid in the prevention or elimination of slums or 
blight. Additionally, grantees may fund activities when the grantee certifies that 
the activities meet other community development needs having a particular 
urgency because existing conditions pose a serious and immediate threat to the 
health or welfare of the community where other financial resources are not 
available to meet such needs. 

More information can be found at 

http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/co
mmunitydevelopment/programs/entitlement#eligibleactivities  

9.5.9 Brownfields Economic Development Grants  

The Brownfields Economic Development Initiative (BEDI) is a key competitive 
grant program that HUD administers to stimulate and promote economic and 
community development. BEDI is designed to assist cities with the 
redevelopment of abandoned, idled and underused industrial and commercial 
facilities where expansion and redevelopment is burdened by real or potential 
environmental contamination.  

More information can be found at 

http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/BE
DI 

http://www.fws.gov/birdhabitat/Grants/NAWCA/Standard/US/index.shtm
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communitydevelopment/programs/entitlement#eligibleactivities
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communitydevelopment/programs/entitlement#eligibleactivities
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/BEDI
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/BEDI
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9.5.10 Brownfields Assessment and Cleanup Cooperative Agreements 

Brownfield sites are real property, the expansion, redevelopment, or reuse of 
which may be complicated by the presence or potential presence of a hazardous 
substance, pollutant, or contaminant. The objectives of the brownfield 
assessment, revolving loan fund and cleanup cooperative agreements (project 
grants) are to provide funding: (1) to inventory, characterize, assess, and 
conduct planning and community involvement related to brownfield sites; (2) to 
capitalize a revolving loan fund (RLF) and provide sub grants to carry out 
cleanup activities at brownfield sites; and (3) to carry out cleanup activities at 
brownfield sites that are owned by the grant recipient. 

More information can be found at http://www.epa.gov/brownfields/ 

9.5.11 Community Action for a Renewed Environment Grants 

Community Action for a Renewed Environment Grants (CARE) is a unique 
community-based, community-driven, multimedia demonstration program 
designed to help communities understand and reduce risks due to toxic 
pollutants and environmental concerns from all sources. The CARE grant 
program works with applicants and recipients to help their communities form 
collaborative partnerships, develop an understanding of the many local sources 
of toxic pollutants and environmental risks, set priorities, and identify and carry 
out projects to reduce risks through collaborative action at the local level. 
CARE’s long-term goal is to help communities build self-sustaining, community-
based partnerships that will continue to improve human health and local 
environments into the future.  

Per EPA, a CARE request for proposal will not be issued in 2012. 

More information can be found at http://www.epa.gov/care/ 

  

http://www.epa.gov/brownfields/
http://www.epa.gov/care/
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East Lake - Stream Improvements and Off Channel Storage Area
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Tallapoosa Street - Drainage Improvements
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41st St South Commercial Revitalization Project
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East Thomas Stream Channel Improvements
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In Channel Trash Collection
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Village Creek Park
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Ensley Works Redevelopment
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Pratt City Small Channel Improvements
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Wylam Park Improvements
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1. Overview 

The City of Birmingham is developing a Watershed Management Plan for Village Creek.  
As part of this plan, projects will be identified for future implementation to address water 
quality and flooding issues.  Based on public feedback, review of prior watershed plans, 
and City priorities, several improvements along Village Creek were identified for 
inclusion in the Watershed Implementation Plan.  Schoel Engineering incorporated 
several of the plan improvements into a recently completed HEC-RAS model to develop 
an estimate of the potential benefits each of the improvements would provide.  The 
methodology and results of the analysis are included in this report. 
 
 
2. Existing Flood Conditions within the Village Creek Watershed 

Village Creek has experienced many flooding events in the past that has resulted in 
flood losses and damages.  The National Weather Service has assigned flood 
categories based on the stage at the USGS site at Avenue W in Ensley.  Table 1 below 
lists the flood categories for the USGS Avenue W site and the associated stage.  Table 
2 below summarizes the flood events that have occurred on Village Creek in recent 
history.  This information was compiled from information obtained from the City of 
Birmingham, USGS, and NOAA rainfall records. 
 
Table 1  Flood Categories (in feet), USGS Site at Avenue W in Ensley 

Category Stage 
Major Flood Stage 16 
Moderate Flood Stage 13 
Flood Stage 10 
Action Stage 10 

 
  



VILLAGE CREEK WATERSHED IMPLEMENTATION PLAN 
STREAM AND CHANNEL IMPROVEMENTS 
CITY OF BIRMINGHAM 
MAY 10, 2016 

 

 
 

3 

Table 2  Summary of Village Creek Flood Events, 1995-2015 

October 3-5, 1995 - Hurricane Opal 
The Birmingham Airport observed 10.73” of rainfall.  The event resulted in damages 
approximating $571,000 to 200 homes and 25 businesses; 100 families and 2 shelters 
activated across the City.  The USGS site at Avenue W at Ensley reported a stage of 
11.98 ft (Flood Stage) on October 5. 
January 26, 1996 
The event resulted in damages city-wide approximating $39,000 to 97 homes and some 
evacuations.  The USGS site at Avenue W at Ensley reported a stage of 13.72 ft 
(Moderate Flood Stage).  
March 5-8, 1996 
The Birmingham Airport observed 6.75” of rainfall.  The event resulted in damages city-
wide approximating $65,000 to 111 homes and 9 businesses including some 
evacuation.  The USGS site at Avenue W at Ensley reported a stage of 12.84 ft (Flood 
Stage) on March 7. 
January 6-8, 1998  
The Birmingham Airport observed 4.86” of rainfall.  The event resulted in damages city-
wide approximating $67,000 to 208 homes, families evacuated, and 2 shelters 
activated.  The USGS site at Avenue W at Ensley reported a stage of 13.54 ft 
(Moderate Flood Stage) on January 7. 
June 27-28, 1999 
The Birmingham Airport observed 4.68” of rainfall.  The event resulted in damages 
approximating $250,000 to 100+ homes; evacuation and emergency services provided.  
The USGS site at Avenue W at Ensley reported a stage of 12.84 ft (Flood Stage) on 
June 28. 
March 10-11, 2000 
The Birmingham Airport observed 5.21” of rainfall.  The event resulted in damages city-
wide to 50+ homes, evacuation, & water rescues provided.  The USGS site at Avenue 
W at Ensley reported a stage of 13.96 ft (Moderate Flood Stage) on March 11. 
April 3-4, 2001 
The Birmingham Airport observed 5.26” of rainfall.  The USGS site at Avenue W at 
Ensley reported a stage of 12.93 ft (Flood Stage) on April 3. 
September 21-22, 2002 
The Birmingham Airport observed 3.91” of rainfall.  The event resulted in damage city-
wide to 50+ properties as well as emergency services and temporary relocation 
provided.  The USGS site at Avenue W at Ensley reported a stage of 12.41 ft (Flood 
Stage) on September 22. 
May 7, 2003 
The Birmingham Airport observed 5.71” of rainfall.  The event caused damages city-
wide to over 1,000 properties; entailing emergency services, and water rescues.  FEMA 
Disaster Assistance both Individual and Public Assistance was provided to the City; 
Damages were estimated at over $1 million.  The USGS site at Avenue W at Ensley 
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reported a stage of 13.68 ft (Moderate Flood Stage). 
February 5-6, 2004 
The Birmingham Airport observed 3.32” of rainfall.  The event resulted in damages to 
123 structures; required water rescues and door to door warnings; This event caused 
approximately $75,000 in damages city-wide.  The USGS site at Avenue W at Ensley 
reported a stage of 14.28 ft (Moderate Flood Stage) on February 6. 
September 16, 2004 - Hurricane Ivan 
The Birmingham Airport observed 9.80” of rainfall.  The event resulted in damages to 
over 400 properties; required emergency services, water rescues, evacuation of families 
and 4 shelters were activated.  FEMA Disaster Assistance both Individual and Public 
Assistance was provided to the City.  This event caused over $1.5 million in damages 
city-wide.  The USGS site at Avenue W at Ensley reported a stage of 13.58 ft (Moderate 
Flood Stage). 
September 4-5, 2011 
The Birmingham Airport observed 7.97” of rainfall.  The USGS site at Avenue W at 
Ensley reported a stage of 14.57 ft (Moderate Flood Stage). 
April 6-7, 2014 – Birmingham Airport Rain Gage – 4.38” 
The Birmingham Airport observed 4.38” of rainfall.  The event caused damages to 
approximately 100+ properties and required water rescues, emergency services, door to 
door warnings, evacuations.  This event caused over $100,000 in damages city-wide.  
The USGS site at Avenue W at Ensley reported a stage of 13.01 ft (Moderate Flood 
Stage) on April 7. 
July 4, 2015 
The USGS site at 24th Street observed 4.19“ of rainfall.  The USGS site at Avenue W at 
Ensley reported a stage of 11.11 ft (Flood Stage). 
December 25, 2015 – 24th Street Rain Gage 4.74 “ 
The USGS site at 24th Street observed 4.74“ of rainfall.  The USGS site at Avenue W at 
Ensley reported a stage of 12.65 ft (Flood Stage). 
 
 
3. Effective FEMA Flood Insurance Study for Village Creek 

The Village Creek Flood Insurance Study (FIS) is based on a revised hydrologic and 
hydraulic analysis performed by the U.S. Army Corps of Engineers (USACE) and 
completed in October 1991.  The hydraulic analysis within the City of Birmingham was 
later revised by Schoel Engineering in March of 1995.  These studies were eventually 
incorporated into the Jefferson County FIS and published January 20, 1999.  Volkert, 
Inc performed revisions to the hydraulic model after the 1999 FIS publication to 
incorporate changes within the Birmingham-Shuttlesworth airport.  This revision was 
included in a later Jefferson County FIS update. 
 
The hydrologic model that is the basis for the flows found in effective FEMA FIS for 
Village Creek has not changed since the original study was published in 1981.  Flows 
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used in the FIS are from a HEC-1 hydrologic model developed by the Corps of 
Engineers.  A detailed discussion of the methodology and development of model 
parameters can be found in the published USACE report dated February 1986 titled 
Design Memorandum No. 1, General Design. 
 
Several HEC-2 models comprise the hydraulic modeling for Village Creek in the 
effective FEMA FIS.  The USACE revised the effective hydraulic model for Village 
Creek in 1991.  The USACE HEC-2 models were updated in the early 1990s by Schoel 
for the City of Birmingham.  This update focused on the section of Village Creek from 
immediately below the airport to the area around Wade Sand and Gravel.  Later 
revisions to the Schoel HEC-2 models were made by Volkert, Inc. to reflect 
modifications within the Birmingham-Shuttlesworth Airport.  The combination of these 
HEC-2 models make up the hydraulic component of the effective FIS. 
 
 
4. Methodology 

The USACE recently developed a new HEC-RAS model for Village Creek as part of a 
Silver Jackets Flood Inundation Mapping Project.  This model was used to assess the 
potential reduction in flood elevations due to each of the proposed improvements.   
 

4.1 Development of Existing Conditions Hydraulic Model 

The HEC-RAS model developed by the USACE and used for this study is a new 
hydraulic model extending from the headwaters in Roebuck through the Village 
Creek Wastewater Treatment Plant.  A three-dimensional terrain was developed 
for the watershed using LiDAR data collected in 2014 and provided by the State 
Office of Water Resources.  New cross sections were draped on the terrain and 
extracted for input into the model.  Bridge and culvert structures were added to 
the model using information from a prior HEC-RAS model developed by the 
USACE for the Feasibility Phase Study of Village Creek in 2006.  The 2006 HEC-
RAS model used a combination of field survey data and data from the effective 
FEMA HEC-2 models to develop the structure geometry.  Bridge deck, opening, 
and pier shape and dimensions from the 2006 HEC-RAS model were 
incorporated into the new HEC-RAS model for each of the structure locations.  
Schoel obtained the final model from the USACE once the model development 
was complete for the Silver Jackets Flood Inundation Mapping project.   

 
4.2 Hydraulic Model Geometry Revisions 

Following review of the model provided by the USACE to Schoel, several errors 
were identified that needed to be addressed to improve model accuracy.  The 
model corrections fell into three major categories:  1) Bridge and culvert 
geometry revisions; 2) cross section geometry modifications; and 3) ineffective 
flow areas.   
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Several bridge structures did not have the embankment fully modeled.  Only the 
deck immediately above the channel was included in the model for several 
locations.  In many cases this did not reflect the true blockage due to the 
embankment and would result in minimal change in water surface elevation 
through the structure.  Most of the effort to correct the model focused revisions to 
the bridge structures to extend the modeled embankment as appropriate.  This 
work also included modifications to the bridge openings to better reflect the 
surveyed openings as shown in the 2006 HEC-RAS model. 
 
Other revisions to the USACE model included modifications to several cross 
sections.  This included changes to alignment, location, Manning’s n-values, 
adjustments to bank stations.  Changes to the location or alignment occurred 
primarily in the vicinity of bridge/culvert structures and in the Collegeville area.  A 
few cross sections were modified to remove the area associated with lateral 
channels.  Since these channels do not contribute conveyance in the one-
dimensional direction their original inclusion was erroneous.  Exhibits 1-5 located 
in Appendix A show the locations of each of the cross sections in the model for 
this assessment. 

 
One additional change to the model was the evaluation and addition of additional 
ineffective flow areas.  Ineffective flow areas allow for portions of a cross section 
to be used for flood storage but not the conveyance or flow of water.  This may 
be due to a constriction such as those that occur at bridges due to a small bridge 
opening and blocked overbanks due to the elevated road embankment.  For this 
project, ineffective flow areas were added in the Collegeville area where the 
floodplain expands considerably to the north.  One other significant area where 
additional ineffective flow areas were added to cross sections in the model is the 
reach below the airport where Interstate 59/20 bisects the floodplain.  Certain 
portions of the divided floodplain south of the interstate operate as floodplain 
storage only and have no outlet to flow downstream.  With the additional 
ineffective flow areas in place, the model more accurately represents existing 
conditions along Village Creek. 

 
4.3 Hydraulic Model Flows 

The effective FEMA flows were used in this study.  This provides four return 
periods for evaluation, the 10-year, 50-year, 100-year, and 500-year events.  
Flows were obtained from the effective FEMA HEC-2 models and applied at the 
same locations within the new HEC-RAS model.  Application of flows was most 
important at locations of significant inflows such as tributaries or areas where 
significant routing occurs.   
 



VILLAGE CREEK WATERSHED IMPLEMENTATION PLAN 
STREAM AND CHANNEL IMPROVEMENTS 
CITY OF BIRMINGHAM 
MAY 10, 2016 

 

 
 

7 

The benefit of using the effective FEMA flows is the quick integration into the 
model.  Changes to the flows as a result of added storage were not evaluated in 
this study and will be discussed further in later sections.  Only the hydraulic 
impact of each of the improvements was evaluated.   
 
4.4 Boundary Conditions 

In order to initiate the water surface elevation calculations, HEC-RAS must be 
provided boundary conditions.  Normal depth was selected as the steady flow 
boundary condition used in the study HEC-RAS model.  A value of 0.0006 ft/ft 
was entered as the downstream slope for normal depth computation for the 
model reach.  This value was based upon the average energy grade slope from 
the effective FEMA HEC-2 model for the cross sections similarly located as the 
downstream cross section in the study HEC-RAS model. 

 
 
5. Improvements 

Once the revision to the existing conditions model was complete, this was used as the 
basis for modeling each of the proposed improvements.  The improvements modeled 
focused on proposed improvements to the stream and structures.  Several locations 
were analyzed for stream channel improvements including off channel storage.  The 
locations selected for this type of improvement were 1)  Ensley, 2) East Thomas, and 3) 
East Lake.  A fourth improvement was evaluated that involved replacing the existing 
structure along West Blvd. 
 
New model geometry was created to correspond with each improvement scenario in the 
model.  The model results were compiled for comparison with the existing conditions 
model.  Each scenario was also mapped to provide a visual comparison of the changes 
to the floodplain for each scenario.   
 

5.1 Ensley 

The proposed improvement studied for the Ensley area involved creating a 
channel or floodplain bench on both sides of the creek from Avenue W 
downstream to the Village Creek WWTP.  This project extends nearly one mile 
along Village Creek.  The benches were offset from the existing top of bank 25 
feet and cut at a 3:1 sideslope until approximately 4 feet from the lowest channel 
elevation.  Figure 1 below shows an example of the channel bench used in the 
model.  The channel improvements were carried through each of the stream 
crossings within the study reach and included in the analysis. 
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Figure 1  Proposed Channel Bench at XS 23273.39 in Ensley  

 
 
 

5.2 East Thomas 

Two areas within the East Thomas community were identified for use as off 
channel storage and channel improvements.  Both areas are located immediately 
to the south of Village Creek near the East Thomas railyard. These areas were 
modeled as benches approximately 4 feet above the channel thalweg.  The width 
of each bench varied from approximately 400 feet for the downstream storage 
area to about 250 feet for the upstream storage area. 

 
 

5.3 East Lake 

Proposed improvements for the segment of Village Creek downstream of East 
Lake to the Airport include creating a bench 50 feet from the bank opposite of I-
59/20.  The bench provides additional conveyance and channel storage.  This 
improvement was limited to one side of the creek only due the proximity of the 
interstate to Village Creek.  Figure 2 is an example of the channel bench used in 
the model.   
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Figure 2  Example of Proposed Channel Bench in East Lake  

 
 
 

5.4 West Blvd Bridge Replacement 

The final improvement evaluated in this study was the replacement of the 
existing structure at West Blvd.  A new single span structure was proposed to 
replace the existing double 12’x5’ openings.  No expansion of the bridge opening 
was considered due to the existing downstream channel configuration.  A 
comparison of the existing and proposed bridge modifications are shown in 
Figure 3 below. 
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Figure 3  West Blvd Bridge Modification 

 
 
 
6. Results of Analysis 

The proposed projects were shown to provide a small reduction in the water surface 
elevation for the series of storms modeled.  The stream improvements in Ensley 
resulted in an approximately 0.5 foot decrease in the 10-year through the 100-year 
return periods.  Similar decreases are shown due to the channel storage and 
improvements in the East Thomas area but are limited to the immediate area at each of 
those locations.  The channel improvements in the East Lake area show up to a 1.7 foot 
decrease in the water surface elevations for the 10-year event; however, these are not 
consistent along the entire project reach. 
 
Exhibits 6 through 9 found in Appendix B include the modeled water surface profiles for 
each of the proposed improvements.  The profile exhibits provide a comparison of the 
pre- versus post-project water surface elevations.  In addition, Exhibits 10 through 12 
located in Appendix C show the modeled flood inundation mapping for the each of the 
modeled channel improvement scenarios. 
 
 
If each of the scenarios were modeled using more advanced methods that analyzes the 
changes to the flow due to the additional storage created, we would expect the 
decreases to be more that those stated above. 
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The West Blvd improvement showed a negligible change in the modeled water surface 
elevations.  This demonstrates that additional capacity beyond simply spanning the 
existing channel is needed in order to achieve a significant benefit.   
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APPENDIX 
ATTACHMENT A – CROSS SECTION EXHIBITS  

ATTACHMENT B – FLOOD PROFILES 

ATTACHMENT C – FLOODPLAIN INNUDATION EXHIBITS 
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1 Introduction and Purpose 

The objectives of Village Creek watershed master plan, development accomplished in 
partnership between the City of Birmingham (the City) and Jefferson County (the County), 
Alabama is to assess the current condition of the watershed and to develop projects that will 
improve and/or prevent the degradation of the watershed. These objectives are accomplished 
through a number of management strategies which may include standards, policies and 
guidelines; implemented best management practices (BMPs), stream restoration projects, 
stream bank stabilization projects, gray infrastructure improvements, and the incorporation of 
green infrastructure into other public improvement projects. A watershed runoff and water 
quality simulation model is the key in assisting to accomplish the objectives of the master plan. 

In addition to support the development of a detail watershed management plan, a detailed 
watershed model of Village Creek watershed model can be used to support the City and the 
County’s stormwater management programs in many different ways.  It can be used in the 
development of the framework for watershed master planning efforts, tracking total maximum 
daily loads to streams, and it can be used in permitting to determine if site plans are meeting 
the runoff control requirements of the City and the County. However, further improvises to the 
model set-up may require before the model is used for some of these additional applications. 

Overall, the development of a comprehensive watershed model will allow: 1) the identification 
of flood hazard centers, 2) the identification of areas of concern regarding water quality, and 3) 
the development of solutions to the identified issues (projects, policies and planning) including 
storm sewer capacity and local and regional detention and retention ponds to improve the 
overall community health, safety and quality of life. 

The purpose of this report is to describe the model setup and calibration. This report also 
reports the exiting flow and water quality conditions in the Village Creek watershed. In 
addition, North Birmingham Community assessment results of retrofit stormwater controls for 
North Birmingham Community are presented in this report. The Village Creek watershed model 
was developed with robust analyses of available information and with greatest possible extent 
of detail such that the calibrated model is expected to produce sufficient detail and accuracy for 
a master planning level effort.  However there is potential for improvement to the model with 
compilation of additional watershed data, specifically with accurate quantification of watershed 
water balance and land use specific monitored stormwater runoff quality data.  



 

2 
 

2 Model Selection and Overview 

Watershed loading models can range from simple models, representing only a few measured or 
estimated input parameters, to complex, dynamic models that require abundant data for set-up 
and calibration.  Examples of simple models include the Pollutant Load (PLOAD - Simple 
Method) and the Spreadsheet Tool for Estimating Pollutant Load (STEPL).  While the 
Hydrological Simulation Program – Fortran (HSPF) and Systems for Urban Stormwater 
Treatment and Analysis Integration Model (SUSTAIN) are examples of complex models.  The 
Source Loading and Management Model (SLAMM) and the Storm Water Management Model 
(SWMM) are examples of moderately complex watershed models which require a detailed 
analysis of source areas and a fair amount of input data, and are most applicable for urban 
watersheds.  Of the many available watershed models, some are public domain and others are 
proprietary software.  Typically, the right model is one that: the user thoroughly understands; 
gives adequately accurate and clearly displayed answers to the key questions; minimizes time 
and cost; and uses readily available or previously-collected data and information.  

Based on the scope of this project, applicability to the current and future watershed conditions, 
after discussion with the City Staff, the SWMM model was selected to simulate the Village 
Creek watershed.  SWMM is available as an independent execution tool from EPA website or as 
an extension of Better Assessment Science Integrating Point and Non-point Sources (BASINS) 
model which was developed by the Environmental Protection Agency (EPA) (1).  BASINS is a 
decision support system for multipurpose environmental analysis by public and private 
agencies for watershed and water quality based studies.  Documentation of BASINS is available 
at http://water.epa.gov/scitech/datait/models/basins/index.cfm. BASINS is primarily works as 
data processing tool to populate the SWMM model with input parameters data. 

 The following is overview of SWMM summarized from SWMM user manual version 5.1 
available at https://www.epa.gov/water-research/storm-water-management-model-swmm (2) 

SWMM is a dynamic rainfall-runoff simulation model used for single event or long-term 
(continuous) simulation of runoff quantity and quality from primarily urban areas. The runoff 
component of SWMM operates on a collection of sub-basin areas that receive precipitation and 
generate runoff and pollutant loads. The routing portion of SWMM transports the runoff 
through a system of pipes, channels, storage/treatment devices, pumps, and regulators. 
SWMM tracks the quantity and quality of runoff generated within each sub-basins and the flow 
rate, flow depth, and quality of water in each pipe and channel during a simulation period 
comprised of multiple time steps. SWMM accounts for various hydrologic processes including 
time varying rainfall, evaporation, depression storage, infiltration and application of low impact 
development (LID) and green controls among other relevant process in simulating runoff from 
sub-basin areas. Spatial variability in all of these processes is achieved by dividing a study area 
into a collection of smaller, homogeneous sub-basin areas, each containing its own fraction of 

http://water.epa.gov/scitech/datait/models/basins/index.cfm
https://www.epa.gov/water-research/storm-water-management-model-swmm
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pervious and impervious sub-areas. Overland flow can be routed between sub-areas, between 
sub-basins, or between entry points of a drainage system. SWMM model is applicable to 
simulate runoff and water quality from site level to watershed wide study area that has varying 
land uses. Typically, the SWMM model is applied in sizing of detention facilities and their 
appurtenances for flood control and water quality protection, flood plain mapping of natural 
channel systems, generating non-point source pollutant loadings for waste load allocation 
studies and evaluating the effectiveness of LIDs and best management practices (BMPs) for 
reducing wet weather pollutant loadings. 

3 Watershed Model Set-up 

3.1 Watershed Delineation 

Village Creek watershed has total drainage area of 99.2 square miles spreading between City 
Birmingham in the headwaters section and unincorporated Jefferson County in tale waters. The 
model segments are sub-basins of a watershed with uniform parameters and meteorological 
inputs that are connected by a reach network (BASINS).  The parameters that are needed to 
represent the heterogeneity of a model segment or sub-basin include (a) rainfall and 
evaporation data, (b) soil type, (c) land use conditions, (d) reach characteristics and (e) other 
important physical characteristic (infiltration, overland slope, sub-basin width, etc.). For a 
refined representation of hydrological processes and pollutant loading at defined spatial 
locations in the watershed, the watershed area is divided into sub-basins of approximately 
similar hydrological and runoff water quality characteristics.  Several factors were considered 
for delineation of the watershed including key water quality and flow monitoring sites, 
confluence of streams and tributaries, waterbodies, jurisdictional boundaries and a chosen 
threshold area of sub-basins.  Detail LiDAR data, 1ft X 1ft resolution, provided by the Jefferson 
County was processed for delineating watershed. Delineated sub-basins area ranged between 
less than 0.01 square miles to 2.27 square miles with average sub-basin area of 0.79 square 
miles. There are a total of 126 subbasins in the study area that are set-up in the SWMM model.  
All of the subbasins are numbered starting upstream to downstream, starting with subbasin 10 
and counting up by 10. 

3.2 Nodes and Links 

The conveyance portion of the drainage system is modeled with a network of Nodes and Links. 
Nodes are points that represent simple junctions, flow dividers, storage units, or outfalls. For the 
Village Creek model, nodes are set at outlet of each sub-basin which receives runoff from their 
respective sub-basin. In addition, nodes were also assigned at the heads of each tributary. Local 
flooding has been one of the issues in the City Birmingham and hence the City was interested in 
quantifying runoff flows at those locations. Hence, the watershed sub-basins were delineated such 
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that the reported local flood location is identified as a node receiving its catchment runoff. The City 
provided a list of areas with reported flooding during rainfall events by local residents, but 
description or depth of flooding including potential causes was not available.  The sub-basin 
outlet nodes are named as N followed by its sub-basin number. For example, the node receiving 
runoff from sub-basin 10, then the node is named as N10. Node elevation is assigned using 
analysis of watershed the LiDAR data. For the nodes for which their receiving conduits are open 
channels, the maximum of depth of node assigned same as receiving open channel depth. For 
nodes which have receiving conduits as closed pipes, the maximum depth 6 feet was assigned. 

Eastlake in the headwater section of the Village Creek is a major detention basin in the urban 
area of the watershed. In addition to receiving drainage from it catchment area, it was 
discovered that additional inflow has been diverted to the lake from adjacent Village Creek. 
There is no detail bathymetry of the lake available for accurate representation of the lake in the 
SWMM model. Hence, for representing the Eastlake, a storage unit with an approximated 
geometry and outflow weir is included in the model. Also a 12 feet pipe diverting portion of the 
Village Creek flow to the storage unit was assigned in the model. 

Links connect nodes to one another with conduits (pipes and channels), or flow regulators 
(orifices, weirs, or outlets). In the Village Creek watershed, the link network is a combination of 
open natural channels, paved ditches and closed pipes. However, there is no full information on 
the storm sewer network in the watershed. For the portions where surveyed storm sewer 
network information is available, the links are derived based on that available data. Figure 1 
illustrates the extent of surveyed sewer network in the Village Creek watershed. While for the 
rest of the watershed with no documented surveyed data, the links information is derived 
primarily from analyses of National Hydrography Dataset (NHD), aerial photographs and LiDAR 
data. Links in urban area, such as along the paved streets, were assigned as circular with the 
dimensions approximated based on the size of surveyed circular pipe that carrying runoff from 
approximately same size catchment area. Rural area links are approximated as trapezoidal and 
the dimensions are approximated using aerial photograph and LiDAR data analyses. Main 
Village Creek channel is primarily natural in nature and the natural cross section data is 
obtained from an effective running HEC-RAS model so they correspond to the same location 
and data used in the HEC-RAS model. In addition, stream segment length, slope, and Manning’s 
Roughness coefficient was also imported from HEC-RAS model for Village Creek main channel. 
While for other natural channels, stream lengths and slopes were measured from GIS layers. A 
constant Manning’s Roughness coefficient of 0.013 for closed pipes and 0.05 for natural 
channels was assigned.  

Bayview Lake is the biggest standing instream waterbody in the watershed that is located in the 
County portion of the watershed. There is no detailed bathymetry of the lake available. 
However, the HEC-RAS cross section for the portion of the Bayview Lake is directly imported as 
the lake geometry. An outflow weir for the lake is assigned in the SWMM model based on the 
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cross sectional information available in the HEC-RAS model for the outflow dam section of the 
Bayview Lake. 

A detention pond and cisterns are approximated and are assigned to sub-basin 160 in the 
SWMM model that collect runoff from airport area and from airport rooftops, respectively. The 
detention pond was set at a maximum depth of 16 feet with uniform surface area of 16 acres 
and 2 feet diameter orifice as the outlet. Since entire sub-basin of 160, which also comprise 
areas outside the airport, drains to the set detention pond in the SWMM, excess water flooded 
above the detention pond is set to leave the pond through a weir above the pond. While the 
cisterns were set to drain the water through an outlet leaving the system and their overflow 
was set to drain to the pervious area within the sub-basin. 

 
Figure 1. Surveyed Storm Sewer Network in Village Creek Watershed 

 

3.3 Continuous Precipitation 

Precipitation is the major driver of surface runoff and most important parameter of runoff 
simulation model. SWMM model has capability to simulate watershed runoff for single 



 

6 
 

precipitation event as well for a continuous precipitation over selected time period. The Village 
Creek watershed model is set to simulate a continuous period of January 01, 2009 to December 
31, 2013. To account for spatial variation of precipitation and to have higher accuracy of 
precipitation data in the SWMM model, rainfall data for the watershed was obtained from 5 
minute radar imagery from the Montgomery Nexrad site (MXX). The Birmingham Nexrad radar 
(BMX) is not used for obtaining the rainfall data as it is heavily influenced by beam blockage 
that changes the amount of radar return irregularly over the Village Creek watershed. 
Montgomery Nexrad data has been successfully used for more than a year to do real-time flood 
forecasting in Village Creek, which provided additional confidence of applicability of 
Montgomery Nexad data usefulness in aerial rainfall estimation for the Village Creek 
watershed. 

In order to calibrate and fill in missing data in radar imagery, 18 rainfall records maintained by 
Jefferson County Environmental Services off and on at either 5 minute or 15 minute intervals 
within and near Village Creek and mostly hourly rainfall record from the NWS Birmingham 
weather station maintained at the Birmingham Airport was used. The radar imagery was used 
to determine the radar rainfall amounts at each rain gage. These were used to determine a 
daily ratio of the rain gages to the radar rainfall amounts at the gages. These ratios were used 
as calibration factors to adjust the radar rainfall to the ground-based rain gages. These 
calibration factors were also applied to the area average radar rainfall amounts for each sub 
area. The missing data in radar imagery can happen for several reasons: 

• The radar has gone to clear-air mode  
• The radar can be taken down (normally in clear-air periods) for routine maintenance 
• The radar can be down for repair or replacement. 
• Change in program software (probably the reason for missing data at end of 2009) 

A detail review of the radar data was analyzed and found: 

• 11 Days where the gages had .01 inches of rainfall or more and the radar was missing 
(assigned zero) 

• 8 Days where the gages had .10 inches of rainfall or more and the radar was missing 
(filled in using ground rain gages data) 

• 1 Day where the gages had 1.0 inches of rainfall or more and the radar was missing 
(filled in ground rain gage data) 

The 5-minute rainfall amounts for Village Creek are area-average values were generated for the 
seven sub areas shown in the Figure 2. The choice of the seven sub areas was made to show 
the variation in rainfall timing and intensity across the full Village Creek Basin. These seven sub 
areas were created from groupings of the 126 sub-basins. These are the seven rainfall files, one 
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time series for each of seven sub area, that were assigned to corresponding sub-basins in the 
SWMM model. 

 

Figure 2. Watershed Sub-Areas for Assigning 5 Minutes Rainfall 

3.4 Evaporation 

Evaporation can occur in SWMM for standing water on sub-basin surfaces, for subsurface water 
in groundwater aquifers, for water flowing in open channels, for water held in storage units, 
and for water held in low impact development controls (e.g., green roofs, rain gardens, etc.). 
Single event simulations are usually insensitive to the evaporation rate, but evaporation can 
make up a significant component of the water budget during continuous simulation. The 
evaporation rates supplied to SWMM are potential rates. The actual amount of water 
evaporated depends on the amount of water available. 

The average monthly evaporation reported in National Oceanic and Atmospheric 
Administration (NOAA) Technical Report NWS 34 for Demopolis Lock and Dam was used in 
generating potential evaporation for use in the SWMM model (4). A pan to free surface 
evaporation conversion factor of 0.76 was used in converting reported pan evaporation to free 
surface evaporation. The monthly average (inches per day) evaporation values assigned in the 
SWMM model are presented in the Table 1.  
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Table 1. Monthly Average Evaporation 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Evap 
(in/day) 

0.05
9 

0.082 0.111 0.141 0.159 0.179 0.172 0.164 
0.13

1 
0.10

1 
0.06

9 
0.05

4 

 

3.5 Soil Infiltration Parameters 

Soil parameters are important in determining the rain water infiltration to the ground surface 
into the unsaturated soil zone of pervious sub-basin areas. Horton’s Method approach is used 
for simulating infiltration of water in the Village Creek watershed model. Horton Method is 
based on empirical observations showing that infiltration decreases exponentially from an 
initial maximum rate to some minimum rate over the course of a long rainfall event. Input 
parameters required by this method include the maximum and minimum infiltration rates, a 
decay coefficient that describes how fast the rate decreases over time, and a time it takes a 
fully saturated soil to completely dry.  The infiltration parameters in the Village Creek 
watershed model were determined based on the soils type in each sub-basin. Area averaged 
infiltration parameters for sub-basins are assigned in the model. Table 2 lists the Horton 
Method infiltration parameters used in the Village Creek watershed model. 

Table 2. Horton Method Infiltration Parameters 

Soil Type Maximum Infiltration 
(in/hr) 

Minimum Infiltration 
(in/hr) 

Decay 
Coefficient 

(1/hr) 

Dry time 
(days) 

A 6.75 0.25 6 7 
B 4.75 0.1 6 7 
C 3.75 0.05 6 7 

C/D 3.25 0.04 6 7 
D 2.75 0.03 6 7 

 

3.6 Impervious Area 

In SWMM model, sub-basins are divided into pervious and impervious subareas. Surface runoff 
can infiltrate into the upper soil zone of the pervious subarea, but not through the impervious 
subarea. Impervious area includes manmade facilities such as roads, parking lots, buildings, 
driveways, and sidewalks that do not allow rainfall to infiltrate into the soil. Besides reducing 
infiltration, impervious area produces faster runoff flow rates compared to previous areas such 
as woodlands and grassy areas. Impervious area is a good indicator of the density of 
development within various portions of the watershed and the potential for this development 
to impact the stream hydrology and habitat. Impervious area estimates for existing conditions 
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were derived from GIS layers combining the building footprints and transportation layer (edge 
of pavement) in each sub-basin. It was assumed that all impervious areas in the watershed are 
directly connected.   

 

3.7 Sub-basin Width and Slope 

Sub-basin width is defined as the sub-basin area divided by the overland flow path length. The 
basin width is the least physically based parameter and is difficult to estimate in irregularly 
shaped drainage area. The standard calculation method is to determine several representative 
flow paths and compute the average area-weighted width. However, finding the overland flow 
path for each sub-basin is often difficult and as well very time consuming. Alternatively, 
randomly selected developed and undeveloped areas in the watershed were analyzed for 
overland flow path length and noted that that developed lands have an average flow length of 
about 50 feet while undeveloped land has overland flow length about 300 feet. With these 
measurements, a numerical formula for determining overland flow length of sub-basins was 
developed and used. 

Overland Length for sub-basin = ((% Undeveloped of Sub-basin)* (Max Overland Length-Min 
Overland Length)) + Min Overland Length 

This formula results in the minimum overland flow path length possible as 50 feet, for a fully 
developed sub-basin, and maximum possible flow path length as 100 feet, for fully 
undeveloped sub-basin. Finally, the width of a sub-basin is determined by dividing the total 
area of sub-basin over its calculated overland flow path length. 

Slope of the watershed represents Average slope of the sub-basins and is entered as percent 
slope in the SWMM model. Percent slope for each sub-basin was determined using GIS analysis 
of LiDAR data.   

3.8 Base Flows  

Though SWMM was originally designed to simulate urban wet weather runoff but does include 
a method of estimating base flow (dry weather flow) in streams. The SWMM method for 
estimating base flows requires additional set of parameters apart from infiltration parameters. 
No specific information on those parameters is readily available and approximation of the 
parameters can potential introduces error in the watershed flow simulation. Base flow is mostly 
comprised of groundwater discharge to the stream in addition to point source discharges. 
Village Creek watershed has continuous flow gages covering spatial variation in the watershed 
base flows.  A more empirical estimate of base flow was developed based on the flow gages 
data for three continuous United State Geological Survey (USGS) flow gages.   



 

10 
 

Base flow separation involved disaggregating monitored flow hydrograph time series into wet 
and dry components. The USGS PART program was used to separate the gaged streamflow 
hydrograph to estimate the base flow at the gages (3). The program uses streamflow 
partitioning to estimate a daily record of base flow (ground-water discharge) under the 
streamflow record. The program scans the period of record for days that fit a requirement of 
antecedent recession, designates ground-water discharge to be equal to streamflow on these 
days, and then linearly interpolates the ground-water discharge on days that do not fit the 
requirement of antecedent recession. Daily base flow was estimated by PART program are used 
as an external inflow time series to the model. The dry weather flow was weighted by 
contributing watershed pervious area. Base flow values were controlled within SWMM as 
multipliers on a constant external inflow time series at the inflow nodes along main Village 
Creek channel.  

Constant base flow concentrations are assigned for the nodes where the base flows were 
assigned. Constant base flow concentration was determined by averaging values from observed 
dry weather data. These observed data include the water quality monitored by the City and the 
County in the watershed. Base flow concentration is expected vary spatially based on the 
pollutant sources, such as point sources. In order to consider spatial variation, the dry weather 
monitored data was grouped and analyzed for five spatial segments of the Village Creek. 
Resulting base flow concentrations by spatial location are displayed in the Table 3.  

Table 3. Base Flow Pollutant Concentrations 

Segment TSS (mg/l) TN (mg/l) TZn (mg/l) TP (mg/l) E.Coli (#/100ml) 

Head Water to 24th St 2.5 1.15 0.015 0.005 152 

24th St to Ensley 2.5 1.5 0.015 0.025 50.4 

Ensley to Docena 6 4.07 0.015 0.97 14.6 

Docena to Bayview Lake 6 0.5 0.016 0.06 7 

Below Bayview Lake 5 3.4 0.01 0.14 5.25 

 

3.9 Other Physical Parameters 

SWMM model uses other input parameters for computing runoff from pervious and impervious 
areas of sub-basins. Depression storage refers to the storage depth associated with surface 
depressions that are filled prior to runoff. The potential depression storage is related to the 
surface roughness coefficient; thus, separate values are required for pervious and impervious 
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surfaces. Separate roughness coefficients are applied to pervious versus impervious surfaces. 
Sub-basin parameter values used in SWMM model are listed below.  

Impervious Area Manning’s Roughness 0.02 

Pervious Area Manning’s Roughness 0.2  

Impervious Area Depression Storage (Inches) 0.08  

Pervious Area Depression Storage (Inches) 0.20 

3.10 Watershed Landuses 

In SWMM, pollutants associated with runoff are generated by specific land uses assigned to 
sub-basins.  Land uses are categories of development activities or land surface characteristics 
assigned to sub-basins. Land use data was obtained from the City and the County parcel data in 
GIS layer format. There was a total of 33 land use classifications in the data sets provided, 
which were than aggregated down to 15 categories. The aggregated land use categories used in 
the SWMM model and their percentage as the Village Creek watershed area are listed in the 
Table 4. Land use categories by the SWMM sub-basin are illustrated in the Figure 3. 

Table 4. Summary of Village Creek Watershed Landuses 

Land Use Acres Percent 
Agriculture 1834.97 2.89 

Community Commercial 6.04 0.01 
General Commercial 989.17 1.56 

Heavy Industrial 4575.75 7.21 
Institutional 2761.13 4.35 

Light Industrial 1761.56 2.77 
Mixed Land use 255.46 0.40 

Open Space 2182.90 3.44 
Residential - High 56.09 0.09 
Residential -Low 10907.34 17.18 

Residential – Medium 815.74 1.28 
Resource Extraction 337.19 0.53 

Transportation and Utilities 10333.01 16.27 
Vacant or Undeveloped 26674.47 42.01 
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Figure 3. Village Creek Watershed Land Uses 

 

3.11 Point Sources 

Several point source discharges exists throughout the Village Creek watershed study area.  The 
project delivery team obtained individual point source discharge monitoring reports (DMRs) of 
identified selected number of major point sources, both industrial and municipal WWTPs, from 
Alabama Department of Environmental Management (ADEM) online webpage. Review of DMRs 
has indicated that some of the reviewed point sources have only intermittent and very low 
discharges.  Therefore it was determined these discharges are insignificant for model 
sensitivity.  Upon on discussion with the City and the County, out of the reviewed point sources, 
selected point sources that are determine to have significant discharges are considered for 
inclusion in the model simulation.  Identified point sources to use in the model set-up are 
illustrated in the Figure 4. Point sources and their annual average pollutant loads assigned in 
the SWMM model are listed in the Table 5. Model inputs representing point source discharges 
loads were developed from reported information in their respectively monthly DMRs. 
Additional information on discharges from Jefferson County WWTP was obtained from the 
County.  This additional information was useful to improve model hydrology calibration. 
Industrial facilities, such as quarries and other small industries which are not continuous 
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wastewater dischargers into the surface waters, the model considers the portions of the 
watershed with such facilities as industrial land uses.   

Table 5. List of Point Sources and Their Annual Loads 

Point Source 
Average Load (lbs) Per Year 

TSS TP TN Zn 

American Cast Iron Pipe 15,737 671 NA 1,769 

East Thomas Limestone 34,709 NA NA NA 

Industrial Chemicals 9,736 167 NA NA 

Village Creek WWTP 490,139 242,802 147,903 NA 

Nucor Steel 23,877 18 NA 18 

Smi Steel 15,415 NA NA 13 

McWane 80,114 NA NA NA 

*NA is not applicable. Indicates is no recordable pollutant load. 

 

Figure 4. Map of Point Sources Simulated in Village Creek SWMM Model 
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3.12 Runoff Water Quality  

SWMM model uses pollutant buildup and Washoff approach for simulating sub-basin runoff 
pollutant concentration and load. In the Village Creek SWMM model the following processes 
are modeled for water quality constituents:  

• dry-weather pollutant buildup over different land uses  
• pollutant washoff from land uses during storm events  
• routing of water quality constituents through the drainage system  
• reduction in bacterial concentration by natural processes in pipes and channels.  

Pollutant buildup accumulates within a land use category is described (or “normalized”) by 
mass per unit of sub-basin area. Mass is expressed in pounds for US units. The amount of 
buildup is a function of the number of preceding dry weather days and was set compute using 
following exponential function in which buildup follows an exponential growth curve that 
approaches a maximum limit asymptotically, 

B = C1(1 − e −C2t) 

where C1  = maximum buildup possible (mass per unit of area or curb length) and C2  = 
buildup rate constant (1/days). 

Pollutant washoff from a given land use category occurs during wet weather periods and is set 
follow exponential washoff function. The washoff load (W) in units of mass per hour is 
proportional to the product of runoff raised to some power and to the amount of buildup 
remaining, 

W = C1qC2B 

where C1 = washoff coefficient, C2 = washoff exponent, q = runoff rate per unit area 
(inches/hour), and B is pollutant buildup in mass units. The buildup here is the total mass (not 
per area or curb length) and both buildup and washoff mass units are the same as used to 
express the pollutant's concentration (milligrams or counts). 

The pollutant buildup and washoff functional parameters are better set based on the field 
monitored water quality data. It is recommended that the pollutograph of concentrations be 
observed for each land use category during selected number of wet weather events. The 
observed pollutographs be set to the exponential functions to determine the buildup and 
washoff parameters. Otherwise, SWMM model can be run with assumed buildup and washoff 
parameters which then can be revised based on the overserved pollutographs for individual 
land use categories. Since the there are no land use specific detailed pollutograph information 
for the Village Creek watershed, literature reported water quality parameters used for the 
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Village Creek modeling. The Table 6 list the buildup and washoff parameters used in the Village 
Creek SWMM model. 

Table 6. Watershed Pollutant Exponential Buildup and Washoff Parameters 

Land Use Pollutant 
Buildup Washoff 

C1 (lbs/ac) C2 (1/day) C1 C2 
Open Space TSS 2 0.15 4.6 1 
Open Space TP 0.0075 0.15 4.6 1 
Open Space TN 0.055 0.15 4.6 1 
Open Space Zn 0.0016 0.15 4.6 1 
Transportation and Utilities TSS 20.7 0.15 4.6 1 
Transportation and Utilities TP 0.065 0.15 4.6 1 
Transportation and Utilities TN 0.65 0.15 4.6 1 
Transportation and Utilities Zn 0.0297 0.15 4.6 1 
Vacant or Undeveloped TSS 2 0.15 4.6 1 
Vacant or Undeveloped TP 0.0075 0.15 4.6 1 
Vacant or Undeveloped TN 0.055 0.15 4.6 1 
Vacant or Undeveloped Zn 0.0016 0.15 4.6 1 
General Commercial TSS 20.7 0.15 4.6 1 
General Commercial TP 0.065 0.15 4.6 1 
General Commercial TN 0.65 0.15 4.6 1 
General Commercial Zn 0.0297 0.15 4.6 1 
Mixed Use-Low TSS 3.7 0.15 4.6 1 
Mixed Use-Low TP 0.55 0.15 4.6 1 
Mixed Use-Low TN 0.425 0.15 4.6 1 
Mixed Use-Low Zn 0.0068 0.15 4.6 1 
Residential-Low TSS 3.6 0.15 4.6 1 
Residential-Low TP 0.05 0.15 4.6 1 
Residential-Low TN 0.35 0.15 4.6 1 
Residential-Low Zn 0.0034 0.15 4.6 1 
Residential-Medium TSS 3.7 0.15 4.6 1 
Residential-Medium TP 0.55 0.15 4.6 1 
Residential-Medium TN 0.425 0.15 4.6 1 
Residential-Medium Zn 0.0068 0.15 4.6 1 
Institutional TSS 3.6 0.15 4.6 1 
Institutional TP 0.05 0.15 4.6 1 
Institutional TN 0.35 0.15 4.6 1 
Institutional Zn 0.0034 0.15 4.6 1 



 

16 
 

Heavy Industrial TSS 17.7 0.15 4.6 1 
Heavy Industrial TP 0.065 0.15 4.6 1 
Heavy Industrial TN 0.65 0.15 4.6 1 
Heavy Industrial Zn 0.0476 0.15 4.6 1 
Light Industrial TSS 17.7 0.15 4.6 1 
Light Industrial TP 0.065 0.15 4.6 1 
Light Industrial TN 0.65 0.15 4.6 1 
Light Industrial Zn 0.0476 0.15 4.6 1 
Residential-High TSS 12.8 0.15 4.6 1 
Residential-High TP 0.065 0.15 4.6 1 
Residential-High TN 0.55 0.15 4.6 1 
Residential-High Zn 0.0197 0.15 4.6 1 
Resource Extraction TSS 20.7 0.15 4.6 1 
Resource Extraction TP 0.065 0.15 4.6 1 
Resource Extraction TN 0.65 0.15 4.6 1 
Resource Extraction Zn 0.0297 0.15 4.6 1 
Agriculture TSS 20.7 0.15 4.6 1 
Agriculture TP 0.065 0.15 4.6 1 
Agriculture TN 0.65 0.15 4.6 1 
Agriculture Zn 0.0297 0.15 4.6 1 
Community Commercial TSS 16.7 0.15 4.6 1 
Community Commercial TP 0.06 0.15 4.6 1 
Community Commercial TN 0.55 0.15 4.6 1 
Community Commercial Zn 0.0369 0.15 4.6 1 

 

There was no land use specific E. Coli buildup and washoff data available in the literature that is 
applicable to the Village Creek watershed. Hence the Village Creek watershed SWMM model 
was setup to simulate the E.Coli concentration using event mean concentration (EMC) 
approach. E. Coli EMCs by land use categories was developed as median of E. Coli 
concentrations reported in the National Stormwater Quality Database version 3 (NSQD V3) (5). 
Since the EMCs for all land use categories are not available in the database, for the un-available 
land use categories’, EMCs are assigned same as other closet land use category for which E. Coli 
EMC is available. For agricultural and undeveloped landuses was set have same E. Coli EMC as 
open space while institutional and mixed land use was set have same E. Coli EMC as residential. 
Table 7 listed the E. Coli EMCs by land use assigned in the SWMM model. 
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Table 7. E. Coli EMCs by Land Use Categories 

Land Use EMC (#/100mL) 
Open Space; Undeveloped; Agricultural 1100 
Commercial 900 
Transportation 1900 
Industrial 800 
Residential; Institutional; Mixed Land Use 955 

 

3.13 Illicit Discharges 

Illicit discharges, including municipal sewer system overflows, are frequently identified in the 
Village Creek watershed. Such illicit discharges can often result in deterioration of receiving 
water quality. Especially, untreated municipal sewage expected to high bacterial and nutrients 
loads. It becomes very difficult to track all overflows and their quantities from sewer system. 
However, the Jefferson County which operates municipal waste sewer system in the Village 
Creek watershed keeps track of the overflows. As part of this tracking, when a sewer overflow 
is identified, location and approximate quantity of the sewage overflowed is recorded. For the 
consideration of the sewer overflows in the watershed model, the County has provided tracked 
overflows between 10/01/2009 and 09/30/2010. The overflows recorded during the period was 
assembled by their location as above 24th Street, between 24th Street and Ensley, and between 
Ensley and Docena and are assigned in the model. The available data between 10/01/2009 and 
09/30/2010 was used to populate the sewer overflows for the rest of the model simulation 
period.  For the purpose, it was assumed that same quantity overflows are occurred on same 
days in the period with no over flow information. Pollutant concentrations in the sewer 
overflows that are used to estimate pollutant loads are listed in the Table 8.   
 

Table 8. Pollutant Concentration in Sewage Overflow 

Pollutant Concentration 

TN (mg/l) 40 

TP (mg/l) 5 

E. Coli (#/100 ml) 5,000,000 
 

4 Model Calibration 

Calibration of the SWMM Village Creek watershed model is an iterative process to best match 
the model estimated flows and water quality with that of observed flows and water quality.  As 



 

18 
 

part of this process, parameters that affect the model flow and water quality estimates are 
fine-tuned and the resulting model estimates are evaluated against monitored data. A key 
element in the watershed model development and calibration effort is the selection of 
calibration sites within sub-basins that are representative of the watershed area. Factors such 
as the availability of observed stream flow and water quality data are considered in selecting 
calibration sites.  The project delivery team has considered various locations for calibration in 
the watershed, so that the variability of hydrologic response in the study area is appropriately 
measured.  There are three USGS gauges in the Village Creek that have continuous measured 
flow.   

The location of stream flow gauges and water quality monitoring station used for calibration 
illustrated in the Figure 5.  Water quality at these monitoring stations is conducted by the City 
and the County in their respective jurisdictions.   

 

 

Figure 5. Village Creek Watershed USGS Flow Monitoring Gages and City and County Water 
Quality Monitoring Locations 

4.1 Hydrology Calibration 

The Village Creek watershed model hydrology calibration included graphical comparison 
between observed and simulated flows as well as assessment of a number of other 
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statistics.  The most commonly accepted model calibration evaluation techniques in the 
modeling field are used to test the Village Creek watershed model for hydrology 
calibration, and the respective techniques are listed below. 

• Time series plots of continuous flows. 
• Scatter plots of continuous flows. 
• Annual flow volume. 
• Monthly flow volume. 

• Coefficient of determination (R
2
) of daily average flows. 

• Nash-Sutcliffe model efficiency coefficient (NSE) of daily average flows. 

The Nash-Sutcliffe model efficiency coefficient is calculated as follows: 

𝑁𝑁𝑁𝑁𝑁𝑁 = 1−
� (𝑄𝑄𝑜𝑜𝑡𝑡 − 𝑄𝑄𝑜𝑜𝑜𝑜𝑡𝑡 )2𝑇𝑇

𝑡𝑡=1

� (𝑄𝑄𝑜𝑜𝑡𝑡 − 𝑄𝑄0���)2
𝑇𝑇
𝑡𝑡=1

 

where Qo is observed flow, Qm is model simulated flow, Qo with a bar indicates mean 
observed flow and the index t denotes time. 

A standard set of model performance criteria showing value ranges for R
2
, NSE, 

monthly volumes and annual volumes that are commonly accepted in the modeling 
community for model performance assessment are summarized in Table 9. These 
are the standards that were used in assessing the Village Creek watershed 
performance. 

Table 9. Adopted Model Performance Assessment Criteria 

Statistics Very Good Good Fair Poor 

Coefficient of determination (R2)  > 0.85 0.85 – 0.60 0.60 – 0.40 < 0.40 

Nash-Sutcliffe model efficiency 
(NSE)  > 0.80 > 0.70 > 0.40 < 0.40 

Error in monthly volume  < 15% 15 – 30% 30 – 50% > 50% 

Error in annual volume  < 10% 10 – 15% 15 – 25% > 25% 

 
Time series and scatter plots comparing model simulated and USGS observed daily flows are 
illustrated in the Figures 6 – 11. As shown on the time series plots, the model showing 
apparently similar runoff response in the watershed as that observed. The linear correlation 
coefficient between the simulated and overserved daily flows is ranged between 0.73 and 0.84, 
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while calculated NSE for the measured and simulated daily flows at 24th Street, Avenue W in 
Ensley and near Docena are 0.72, 0.67 and 0.69, respectively. Monthly and annual average 
flows at three USGS gages are presented in the Tables 10, 11 and 12. As shown in the tables, 
difference between simulated and observed average annual flows at three gages is ranged 
between – 3.5 % and 12.6%, highest being at the 24th Street and lowest near Docena gage. 
Overall, based on the performance statistics evaluated, the Village Creek watershed SWMM 
model performance in simulating watershed flows can be rated as good to very good. 

 

 

Figure 6. Monitored and Model Predicted Flow at 24th Street 

 

 

Figure 7. Scattered Plot of Monitored and Model Predicted Flow at 24th Street 
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Figure 8. Monitored and Model Predicted Flow at Avenue W in Ensley 

 

 

Figure 9. Scattered Plot of Monitored and Model Predicted Flow at Avenue W in Ensley 
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Figure 10. Monitored and Model Predicted Flow near Docena 

 

 

Figure 11. Scattered Plot of Monitored and Model Predicted Flow near Docena 
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Table 10. Comparison of Model Simulated and Monitored Flow at 24th Street 

Month 

2009 2010 2011 2012 2013 

Flow (ac-ft) 
% Diff 

Flow (ac-ft) 
% Diff 

Flow (ac-ft) 
% Diff 

Flow (ac-ft) 
% Diff 

Flow (ac-ft) 
% Diff 

Model USGS Model USGS Model USGS Model USGS Model USGS 

Jan 3,798 5,129 -26.0 3,824 4,340 -11.9 2,053 2,559 -19.7 3,531 5,367 -34.2 7,163 7,444 -3.8 

Feb 3,588 3,447 4.1 2,836 3,931 -27.9 2,555 2,505 2.0 2,897 2,560 13.1 5,023 5,657 -11.2 

Mar 6,654 5,944 11.9 6,386 6,296 1.4 7,642 7,396 3.3 3,044 3,554 -14.3 3,813 4,826 -21.0 

Apr 4,110 2,892 42.1 4,326 3,695 17.1 5,177 4,074 27.1 1,429 1,535 -6.9 3,828 3,660 4.6 

May 4,310 4,108 4.9 5,277 4,883 8.1 1,192 1,335 -10.7 3,406 3,160 7.8 4,956 4,562 8.6 

Jun 3,549 2,658 33.5 2,361 2,106 12.1 1,837 1,287 42.7 1,808 1,579 14.5 8,574 4,397 95.0 

Jul 5,372 3,751 43.2 1,099 1,119 -1.7 3,584 3,646 -1.7 3,840 3,116 23.2 6,715 4,544 47.8 

Aug 3,139 2,561 22.6 1,847 1,680 9.9 858 801 7.1 4,995 3,084 62.0 3,930 3,445 14.1 

Sep 8,725 6,760 29.1 789 713 10.6 9,174 7,874 16.5 3,392 3,642 -6.8 1,700 1,611 5.6 

Oct 5,870 5,917 -0.8 1,898 1,681 12.9 811 918 -11.7 1,776 1,864 -4.7 1,223 1,188 2.9 

Nov 6,143 5,308 15.7 2,426 2,253 7.7 2,486 3,287 -24.4 939 964 -2.6 2,525 2,263 11.6 

Dec 6,051 5,994 1.0 1,056 1,331 -20.7 2,977 4,362 -31.7 3,756 4,433 -15.3 4,153 4,623 -10.2 

Annual 61,309 54,468 12.6 34,125 34,028 0.3 40,347 40,044 0.8 34,814 34,859 -0.1 53,602 48,220 11.2 
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Table 11. Comparison of Model Simulated and Monitored Flow at Avenue W in Ensley 

Month 

2009 2010 2011 2012 2013 

Flow (ac-ft) 
% Diff 

Flow (ac-ft) 
% Diff 

Flow (ac-ft) 
% Diff 

Flow (ac-ft) 
% Diff 

Flow (ac-ft) 
% Diff 

Model USGS Model USGS Model USGS Model USGS Model USGS 

Jan 5,312 6,922 -23.3 5,120 5,427 -5.7 2,692 3,259 -17.4 4,786 6,797 -29.6 9,284 9,798 -5.3 

Feb 4,550 4,558 -0.2 3,955 5,046 -21.6 3,403 3,180 7.0 4,072 3,533 15.3 6,631 7,646 -13.3 

Mar 8,304 7,749 7.2 7,878 7,904 -0.3 10,374 9,491 9.3 3,942 4,423 -10.9 5,690 6,633 -14.2 

Apr 4,939 3,872 27.6 5,711 4,816 18.6 7,192 5,240 37.2 2,050 1,960 4.6 5,401 5,462 -1.1 

May 5,384 5,482 -1.8 6,831 6,131 11.4 1,690 1,874 -9.8 4,393 4,368 0.6 6,040 5,804 4.1 

Jun 5,471 4,374 25.1 3,199 2,997 6.7 2,493 1,902 31.1 2,595 2,382 8.9 10,810 5,288 104.4 

Jul 7,584 5,861 29.4 1,671 1,781 -6.2 4,676 4,790 -2.4 5,376 4,748 13.2 8,277 5,768 43.5 

Aug 3,544 2,930 21.0 2,526 2,269 11.3 1,109 1,063 4.3 6,572 5,201 26.4 4,770 4,177 14.2 

Sep 10,960 9,396 16.6 1,204 1,180 2.0 12,597 12,325 2.2 4,391 4,752 -7.6 2,141 2,013 6.3 

Oct 7,384 7,882 -6.3 2,720 2,269 19.9 1,199 1,347 -11.0 2,391 2,586 -7.5 1,569 1,521 3.1 

Nov 7,950 6,974 14.0 3,253 2,938 10.7 3,474 4,387 -20.8 1,316 1,390 -5.4 3,628 3,180 14.1 

Dec 7,696 7,139 7.8 1,643 2,013 -18.4 4,446 5,923 -24.9 5,230 5,760 -9.2 6,161 6,371 -3.3 

Annual 79,077 73,139 8.1 45,710 44,771 2.1 55,345 54,782 1.0 47,116 47,902 -1.6 70,400 63,662 10.6 
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Table 12. Comparison of Model Simulated and Monitored Flow near Docena 

Month 

2009 2010 2011 2012 2013 

Flow (ac-ft) % 
Diff 

Flow (ac-ft) % 
Diff 

Flow (ac-ft) % 
Diff 

Flow (ac-ft) % 
Diff 

Flow (ac-ft) % 
Diff Model USGS Model USGS Model USGS Model USGS Model USGS 

Jan 11,729 15,753 -25.5 11,725 13,736 -14.6 6,448 6,571 -1.9 10,696 14,406 -25.8 17,065 20,287 -15.9 

Feb 9,409 10,715 -12.2 10,256 12,984 -21.0 8,085 8,200 -1.4 9,533 8,907 7.0 12,436 15,146 -17.9 

Mar 16,424 17,831 -7.9 15,013 18,391 -18.4 18,890 20,588 -8.2 9,652 10,435 -7.5 11,231 13,866 -19.0 

Apr 9,810 8,854 10.8 11,565 10,770 7.4 13,575 11,209 21.1 5,707 5,393 5.8 11,254 11,790 -4.5 

May 11,019 9,340 18.0 12,400 11,891 4.3 3,988 4,078 -2.2 8,362 7,210 16.0 12,232 12,821 -4.6 

Jun 11,468 10,294 11.4 6,636 5,966 11.2 5,148 3,969 29.7 5,765 3,957 45.7 18,959 11,338 67.2 

Jul 13,854 10,340 34.0 4,736 4,641 2.0 8,920 8,273 7.8 9,864 7,313 34.9 14,204 11,879 19.6 

Aug 7,174 6,115 17.3 6,709 5,905 13.6 3,755 3,537 6.2 12,441 10,100 23.2 9,844 9,074 8.5 

Sep 19,291 19,684 -2.0 4,619 4,623 -0.1 21,309 17,857 19.3 10,847 11,345 -4.4 5,270 5,330 -1.1 

Oct 14,886 17,076 -12.8 6,870 6,052 13.5 3,739 3,658 2.2 7,612 7,761 -1.9 5,367 5,209 3.0 

Nov 15,948 16,147 -1.2 6,652 5,818 14.3 7,558 7,853 -3.7 3,959 3,178 24.6 8,356 7,821 6.8 

Dec 16,856 18,417 -8.5 4,485 4,592 -2.3 10,385 12,389 -16.2 10,336 10,971 -5.8 12,288 14,644 -16.1 
Annua

l 
157,86

6 
160,56

6 -1.7 101,66
6 

105,36
8 -3.5 111,80

0 
108,18

1 3.3 104,77
6 

100,97
6 3.8 138,50

6 
139,20

4 -0.5 
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Sensitivity analysis of a model provides information regarding the effect of change in the 
parameter values to the model output.  Sensitivity analysis of a model is much more important 
when there is limited monitoring data available for the model calibration. Sensitivity analysis is 
a process in which each key model parameter value is changed one at a time and the resulting 
change in the model output is reviewed.  For the Village Creek SWMM model, sensitivity of 
infiltration parameters was tested by comparing relative change in the infiltration input 
parameter with resulting relative change in the model estimated flow. The sensitivity analysis of 
the Village Creek SWMM model was conducted for different stream locations in the watershed 
including the flow leaving at the watershed outlet so that spatially varied infiltration parameter 
values used in the model are tested for their sensitivity to model flow simulation. The model 
response was tested with infiltration parameters (maximum infiltration and minimum filtration 
values of Horton Method) increased by 25% (i.e., sensitivity analyses parameter value was set 
at 1.25 times the calibrated model parameter value), while all other parameters were set at 
their calibrated value. The Table 13 is lists the adjusted infiltration parameters for the model 
sensitivity analyses. 

Table 13. Adjusted Infiltration Parameters for Sensitivity Analysis 

Soil Type Maximum Infiltration 
(in/hr) 

Minimum Infiltration 
(in/hr) 

A 8.44 0.31 
B 5.94 0.13 
C 4.69 0.06 

C/D 4.06 0.05 
D 3.44 0.04 

 

Table 14 summarized the model sensitivity analyses results. The table shows change in flow for 
25% increase in input infiltration parameters. Although the model simulated stream flow was 
found to be sensitive to the input parameters tested, but the significance of the sensitivity is 
not considerable and therefore no significant improvement in the model calibration in terms of 
Village Creek flow volume may be achieved by further adjustment of these input parameters.  
However, as one could expect, the surface runoff is much more sensitive to the change in 
infiltration parameter values. For a 25 % change in the infiltration parameters, the surface 
runoff is reduced by about 12.4%. There is no watershed specific infiltration data is readily 
available to confirm the calibrated parameter values used in the model but are based on the 
possible values for the selected soil types.  
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Table 14. Model Sensitivity Comparison 

Location SWMM Node 
Total Volume, ac-ft 

% Change 
Calibrated Flow Sensitivity Revised Flow 

24th Ave N370 2.24E+05 2.15E+05 -4.2 

Ensley N490 2.98E+05 2.85E+05 -4.2 

Docena N680 6.14E+05 5.95E+05 -3.0 

Watershed Outlet N940 8.19E+05 7.76E+05 -5.2 

Surface Runoff 4.84E+05 4.24E+05 -12.4 
 

4.2 Water Quality Calibration  

There are three locations in the watershed that have long term monitored instream water 
quality for the simulation period in the Village Creek. The three instream water quality 
monitoring locations includes (1) VIC1 at 24th Ave, (2) VIC2 at Ensley, and (3) VIC3 at Docena. 
Constituents modeled in the Village Creek watershed model included TSS, TP, TN, TZn and E. 
Coli (bacteria).  Not all constituents modeled in the watershed model are monitored at those 
three locations, so a comparison of model simulated water quality was only possible for those 
constituents that are monitored.  There was no monitored stormwater runoff for simulation 
period that is land use specific which could have been useful to compare to the simulated water 
quality results for the model calibration. A comparison of the model simulated and monitored 
instream water quality are illustrated in Figures 13 - 22. It is important to note that, there is no 
continuous monitored water quality data fort the Village Creek to compare the model 
simulated continuous water quality. However, the available grab sample water quality 
illustrated in the Figures 13 – 22 indicates the SWMM model is producing reasonably 
acceptable results. Further revision to the model setup and parameterization can be 
accomplished in the future as further water quality data comes available.  
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Figure 13. Comparison of Model Simulated and Field Monitored TSS at 24th Ave 

 

 

Figure 14. Comparison of Model Simulated and Field Monitored TSS at Ensley 
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Figure 15. Comparison of Model Simulated and Field Monitored TSS at Docena 

 

 

Figure 16. Comparison of Model Simulated and Field Monitored TP at 24th Ave 
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Figure 17. Comparison of Model Simulated and Field Monitored TP at Ensley 

 

 

Figure 18. Comparison of Model Simulated and Field Monitored TN at 24th Ave 
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Figure 19. Comparison of Model Simulated and Field Monitored TP at Ensley 

 

 

Figure 20. Comparison of Model Simulated and Field Monitored Zinc at Docena 
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Figure 21. Comparison of Model Simulated and Field Monitored E. Coli at Ensley 

 

 

Figure 22. Comparison of Model Simulated and Field Monitored E. Coli at Docena 
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Wet weather runoff concentrations of bacteria were high as a result of high washoff loads from 
land surfaces in the watershed.  Intermittently high bacterial concentration of monitored base 
flows was apparently caused by illicit discharges in the watershed. Since nonpoint sources are 
apparently playing a significant role in the water quality conditions, use of natural vegetation 
filters, stabilization of stream banks, improvement of riparian zones, and urban runoff 
reduction can become effective watershed control strategies for reducing water quality 
concerns in the Village Creek watershed.  As sewer system overflows are also an important 
source of pollutants in the watershed, updating sewer systems is another important aspect that 
can help reduce pollutants loading in the Village Creek watershed.  Since sediment is often 
linked to pollutants such as pathogens and nutrients, and suspended sediment reduction in the 
watershed runoff and control of stream bank erosion can be expected to enhance the 
watershed surface water quality.   

5 Existing Condition Results 

Model simulated pollutant load by model sub-basin are used to calculate per acre load for each 
sub-basin. Calculated per acre pollutant load by model sub-basin are listed in the Table 15 and 
are illustrated in the Figures 23 - 27. As expected, the sub-basins with high urban development 
are primarily found to be producing higher pollutant loads than those of undeveloped or less 
developed sub-basins. The sub-basins that are categorized to contributing higher loads of 
pollutants to the Village Creek can be targeted to implement pollution control strategies that 
are planned as part of the current master planning efforts or in the future when new controls 
are planned. The pollutant control techniques can target to reduce pollutant build-up on the 
watershed surface as well the washoff controls to stop the build-up pollutants to reach 
receiving waters. The washoff controls are those which reduce the runoff quantity and treat 
runoff to improve its quality. 

Table 15. Model Simulated Pollutant Load per Acre 

Subbasin 
Load (lbs/ac/year) 

E. Coli (#/ac/year) 
TSS TP TN Zn 

10 155.90 5.22 8.45 0.20 2.65E+10 

20 131.65 0.72 7.16 0.17 2.20E+10 

30 187.95 5.76 8.76 0.25 2.51E+10 

40 79.56 1.76 5.05 0.09 1.68E+10 

50 180.61 1.81 8.19 0.24 2.74E+10 

60 102.50 0.51 4.03 0.13 2.00E+10 
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Subbasin 
Load (lbs/ac/year) 

E. Coli (#/ac/year) 
TSS TP TN Zn 

70 139.57 5.24 7.26 0.17 2.14E+10 

80 117.75 0.01 6.05 0.14 2.29E+10 

90 177.68 3.74 8.17 0.23 2.75E+10 

100 89.70 0.96 3.44 0.11 2.03E+10 

110 218.53 0.03 10.70 0.28 4.06E+10 

120 204.72 0.66 9.17 0.27 3.61E+10 

130 203.39 4.39 8.95 0.27 3.61E+10 

140 208.44 3.54 9.17 0.28 3.72E+10 

150 107.89 3.99 3.57 0.14 2.11E+10 

160 309.92 3.15 10.14 0.51 4.67E+10 

170 110.40 1.58 4.83 0.15 1.60E+10 

180 85.05 0.15 2.95 0.11 1.09E+10 

190 282.94 0.04 10.72 0.39 4.09E+10 

200 190.10 1.68 8.12 0.27 2.21E+10 

210 168.50 1.87 7.20 0.22 1.86E+10 

220 252.81 1.23 9.18 0.36 3.61E+10 

230 229.15 0.60 9.80 0.31 2.93E+10 

240 241.10 5.44 9.72 0.34 3.64E+10 

250 196.21 0.98 8.60 0.30 3.46E+10 

260 198.34 4.47 7.01 0.35 2.65E+10 

270 171.45 1.78 7.49 0.24 3.52E+10 

280 174.85 0.42 6.18 0.26 2.33E+10 

290 302.72 0.71 11.23 0.61 2.62E+10 

300 488.60 0.02 15.47 0.70 6.02E+10 

310 552.52 0.00 17.35 0.79 9.18E+10 

320 238.04 0.72 8.18 0.35 3.09E+10 
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Subbasin 
Load (lbs/ac/year) 

E. Coli (#/ac/year) 
TSS TP TN Zn 

330 202.79 8.15 9.32 0.31 2.65E+10 

340 244.26 4.71 10.03 0.38 3.16E+10 

350 434.72 0.35 15.29 0.93 4.43E+10 

360 371.60 6.17 13.35 0.75 3.71E+10 

370 422.86 0.13 15.02 1.02 3.51E+10 

380 365.68 0.26 12.99 0.76 3.88E+10 

390 214.50 2.79 8.55 0.39 2.25E+10 

400 174.63 0.16 7.83 0.26 3.00E+10 

410 153.83 0.04 6.51 0.20 3.02E+10 

420 396.01 0.02 14.23 0.99 3.04E+10 

430 152.48 0.29 6.64 0.29 1.85E+10 

440 106.21 0.02 5.17 0.13 1.66E+10 

450 211.99 3.56 8.31 0.41 2.55E+10 

460 332.31 0.17 11.94 0.47 3.53E+10 

470 293.15 0.33 10.68 0.44 3.29E+10 

480 278.57 0.42 11.88 0.54 4.14E+10 

490 243.81 4.54 9.63 0.38 3.07E+10 

500 225.76 6.57 8.76 0.34 2.87E+10 

510 338.18 1.47 12.52 0.83 2.60E+10 

520 297.96 0.23 11.15 0.48 4.04E+10 

530 408.14 0.46 14.63 0.92 3.76E+10 

540 232.95 0.74 9.27 0.32 2.67E+10 

550 301.63 0.01 10.63 0.42 4.55E+10 

560 330.20 2.73 11.68 0.55 3.27E+10 

570 227.88 4.24 8.12 0.45 2.01E+10 

580 186.91 0.13 7.50 0.37 1.99E+10 
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Subbasin 
Load (lbs/ac/year) 

E. Coli (#/ac/year) 
TSS TP TN Zn 

590 277.41 4.78 10.54 0.48 2.20E+10 

600 211.98 0.34 8.36 0.29 3.66E+10 

610 290.24 0.17 10.96 0.40 3.53E+10 

620 372.41 0.12 13.96 0.83 3.72E+10 

630 184.95 6.49 8.58 0.28 3.27E+10 

640 246.74 15.74 10.61 0.36 3.44E+10 

650 213.30 0.03 10.26 0.32 4.65E+10 

660 253.48 0.02 10.65 0.34 4.47E+10 

670 246.60 0.02 11.15 0.34 4.23E+10 

680 267.07 0.78 10.47 0.42 3.80E+10 

690 200.33 0.03 9.84 0.26 3.96E+10 

700 196.13 0.04 8.19 0.26 3.09E+10 

710 183.05 4.95 7.09 0.26 3.09E+10 

720 149.14 3.76 5.40 0.22 2.74E+10 

730 121.42 4.43 4.09 0.16 2.28E+10 

740 190.42 4.58 7.16 0.41 2.37E+10 

750 195.58 0.89 6.54 0.30 2.47E+10 

760 153.40 3.68 6.21 0.20 2.74E+10 

770 128.74 6.81 6.90 0.16 2.59E+10 

780 196.40 1.20 6.98 0.27 2.65E+10 

790 182.47 1.99 8.06 0.25 2.66E+10 

800 110.66 4.71 4.70 0.14 1.70E+10 

810 109.89 9.48 5.64 0.14 2.33E+10 

820 82.65 4.45 4.25 0.10 1.96E+10 

830 55.34 2.33 1.82 0.07 1.49E+10 

840 122.93 4.79 4.13 0.17 2.06E+10 
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Subbasin 
Load (lbs/ac/year) 

E. Coli (#/ac/year) 
TSS TP TN Zn 

850 84.66 12.77 3.48 0.11 1.55E+10 

860 38.43 4.62 1.56 0.04 1.13E+10 

870 96.61 2.92 3.53 0.20 1.51E+10 

880 58.57 2.89 2.13 0.08 1.76E+10 

890 58.34 1.53 1.85 0.09 1.60E+10 

900 124.95 5.53 4.78 0.16 2.46E+10 

910 121.75 5.00 4.02 0.16 2.01E+10 

920 72.59 3.04 2.46 0.09 2.03E+10 

930 46.06 2.71 1.83 0.05 1.71E+10 

940 129.82 6.81 5.75 0.17 2.52E+10 

950 55.81 3.91 2.15 0.06 1.79E+10 

960 36.82 3.35 1.29 0.04 1.29E+10 

970 29.11 3.50 0.90 0.03 1.69E+10 

980 57.81 3.85 2.69 0.07 1.80E+10 

990 77.09 10.05 3.46 0.10 1.76E+10 

1000 35.64 2.85 1.35 0.03 1.60E+10 

1010 26.62 1.61 1.15 0.02 1.55E+10 

1020 41.61 9.24 2.03 0.04 1.64E+10 

1030 38.85 2.37 1.76 0.04 1.84E+10 

1040 69.65 5.06 2.58 0.08 2.21E+10 

1050 42.15 2.51 1.36 0.04 1.83E+10 

1060 39.83 5.68 1.93 0.04 1.80E+10 

1070 28.89 4.28 1.20 0.03 1.51E+10 

1080 36.62 4.93 1.27 0.05 1.71E+10 

1090 51.87 2.75 2.21 0.06 1.94E+10 

1100 83.88 3.68 3.18 0.19 1.20E+10 
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Subbasin 
Load (lbs/ac/year) 

E. Coli (#/ac/year) 
TSS TP TN Zn 

1110 39.56 4.59 1.56 0.04 1.67E+10 

1120 22.48 5.48 0.79 0.02 1.16E+10 

1130 67.60 12.69 2.83 0.10 1.55E+10 

1140 103.94 5.00 3.36 0.13 2.62E+10 

1150 31.37 2.17 0.95 0.03 1.88E+10 

1160 99.94 2.00 3.49 0.23 1.50E+10 

1170 23.43 0.72 0.73 0.04 9.08E+09 

1180 62.45 2.65 2.09 0.12 1.30E+10 

1190 65.54 1.08 2.33 0.16 7.67E+09 

1200 125.91 1.99 4.54 0.32 1.04E+10 

1210 97.38 0.78 3.37 0.22 2.07E+10 

1220 147.98 2.95 5.43 0.39 9.02E+09 

1230 110.40 0.93 3.92 0.27 1.48E+10 

1240 67.13 1.61 2.43 0.14 1.24E+10 

1250 258.87 0.77 9.36 0.66 2.33E+10 

1260 233.19 1.53 8.51 0.60 1.56E+10 
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Figure 23. Per acre TSS Load by Model Sub-basins 

 

 

Figure 24. Per acre TP Load by Model Sub-basins 
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Figure 25. Per acre TN Load by Model Sub-basins 

 

 

Figure 26. Per acre Zn Load by Model Sub-basins 

 



 

41 
 

 

Figure 27. Per acre E. Coli Load by Model Sub-basins 

 

Model simulated pollutant load at selected locations along the Village Creek are listed in the 
Table 16 and are also illustrated in the Figures 28 to 32. In general, pollutant loads are found to 
be increasing constantly as we move from upstream to downstream except for the case of TP 
and E. Coli. Significant increase in TP and TN loads between Ensley and Docena are primarily 
caused by Jefferson County WWTP discharges. E. Coli usually has high decay rates. Hence, high 
E. Coli load added in developed headwater section of the watershed is decaying by the time 
they reach lower section of the watershed. Wild life in the undeveloped lower section of the 
watershed can expect to add E. Coli load to the Village Creek flows but magnitude of these 
additions are less than that added by developed land use in the headwater section of the 
watershed. The current SWMM model of the Village Creek didn’t consider stream bank erosion 
in simulating TSS loads. If stream bank erosion determined significant and supporting data is 
available, TSS load from stream erosion should be added to SWMM model simulation. 
However, stream survey conducted by the City has concluded that the stream bank erosion is 
minimal in the Village Creek and may not be significant source of sediments in the creek.   
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Table 16. Model Simulated Average Annual Pollutant Loads 

Location SWMM Node 
Load per year (lbs/year) E. Coli 

(#/yr) TSS TP TN TZ 

West Blvd N40 3.16E+05 2.02E+03 2.52E+04 5.15E+02 5.79E+13 

24th St N370 3.15E+06 1.58E+04 1.95E+05 7.71E+03 4.07E+14 

Ensley N490 4.39E+06 2.22E+04 2.44E+05 9.35E+03 4.50E+14 

Docena N680 6.42E+06 2.89E+05 4.89E+05 1.17E+04 5.38E+14 

Watershed Outfall N940 8.30E+06 2.97E+05 6.48E+05 1.49E+04 3.76E+14 
 

 

 

 

Figure 28. Model Simulated TSS Load per Year 
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Figure 29. Model Simulated TP Load per Year 

 

 

Figure 30. Model Simulated TN Load per Year 
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Figure 31. Model Simulated Zn Load per Year 

 

 

Figure 32. Model Simulated E. Coli Load per Year  
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might be causing the local floods in the neighborhood. It is required that the sewer system has 
sufficient capacity to carry peak flows resulting from rainfall in the catchment area. The model 
simulated peak flows at the reported local flood locations over the simulation period are listed 
in the Table 17. This information combined with the field survey of the storm sewer system can 
assist the City to verify sufficiency of the sewer capacity and help determine remedial 
measures.    

Table 17. Peak Flows at Local Flood Locations 

Flood Location SWMM 
Node 

Peak Flow 
(cfs) 

66th to 68th Blocks of Interlaken Avenue N100 1,225.8 
Oporto Madrid Blvd at 1st Ave N N130 675.1 
Georgia Road to 5th Avenue South (by the overpass) N140 3,509.7 
500 Block of 55th and 56th Street South (under the tracks) N180 685.6 
Tallapoosa Street Entrance/Exit I-20/59 (under the 
interstate) N230 3.3 

Talapoosa St @I-59 exit N240 34.7 
Messer Airport at 32nd St. N under the Railroad Bridge N260 479.4 
5th Av. N. Between 31st Street & 33rd Street North N260 479.4 
5th Av. N. Between 31st Street & 33rd Street North N260 479.4 
27th Ct. N. Between 31st Street & 33rd Street North N290 24.1 
28th Av. N. Between 31st Street & 33rd Street North N300 66.0 
27th Av. N. Between Shuttlesworth Dr & 33rd Street North N310 26.6 
2700 Block of 15th Avenue North N320 251.6 
3000 Block 35th Avenue N330 150.2 
2500 Block of 15th Avenue North N340 129.7 
4100 Block of Fairmont N360 8.5 
Finley Av. N. Between 21st Street & 25th Street North N380 104.8 
Finley Blvd. (Area) N400 128.2 
16th Av. W. Between 1st Street & 3rd Street West N430 378.4 
Arkadelphia Road at 16th Av. West N440 13.8 
2nd Street Pratt and Jasper Road N470 108.9 
80th St. S at 2nd Ave S. N50 37.6 
Av V Ens @ 18th St N500 183.3 
1100 Block to 1300 Block of Avenue V Ensley N510 149.7 
Avenue S and 18th Street Ensley N530 152.4 
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Flood Location SWMM 
Node 

Peak Flow 
(cfs) 

14th Street Between Avenue R and Court R N540 24.4 
Avenue F between 10th and 11th Street Pratt N560 33.3 
14th Street Between Avenue J and Avenue H N580 9.4 
1100 Block to 1300 Block of Avenue F Ensley N590 16.3 
Kimberly Avenue and Georgia Road N60 55.2 
Jackson-Olin High School front parking lot N600 420.8 
1800 Avenue G Ensley N620 5.8 
Village Creek leading into the Water Treatment Plant N630-720-B 8,484.9 
100-200 Block of 84th Street North (near the old East 
Precinct) N70 8.3 

66th Street South and Joppa Avenue South N90 139.3 

6 North Birmingham Community Controls 

The North Birmingham Community Framework Plan was completed in February 2015 (6). The 
Plan includes the neighborhoods of Acipco-Finley, Collegeville, Fairmont, Harriman Park, 
Hooper City, and North Birmingham. The Framework Plan uses research produced in the 
existing conditions assessment and the North Birmingham Community Health Impact 
Assessment to recommend projects and to outline implementation strategies. These projects 
intend to improve the quality of life for those in North Birmingham Community and to attract 
and retain businesses in the future. With relation to storm water management, the Framework 
Plan includes a strategy for three types of controls. In order to understand the potential 
benefits of those three control types recommended by the Framework Plan, the existing 
condition watershed model is updated to represent the controls. 

First of those recommended stormwater management controls is to include green streets in the 
following areas: 

• 27th Court North between 31st Street North and 33rd Street North 
• 27th Alley North 
• 28th Avenue between 31st Street North and 33rd Street North 
• 31st Street North between 27th Avenue North and 29th Avenue North 
• 32nd Street North between 27th Avenue North and 29th Avenue North 
• 33rd Street North between 27th Avenue North and 29th Avenue North  

Green streets are streets that incorporate natural, landscape based features that infiltrate, 
reuse, or evapotranspirate stormwater. Typical green street strategies include bioretention, 
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tree trenches, and porous pavements in medians, terraces, and parking lanes. Of the green 
street strategies, bioretention typically provides the greatest water quality improvement while 
all of the strategies provide water quantity benefits. Green street stormwater strategies will 
have capacity to treat impervious area draining to them. The treatment performance, both, for 
reducing runoff volume and water quality control, depends on the type of green street strategy 
and as well their design and maintenance. For example, bioretention is expected to reduce 80% 
- 100% sediments and about 40 – 80% nutrients in the runoff, while performance of the tree 
trenches and porous pavement are expected depended primarily on their infiltration capacity. 
As there are no details on strategies to be implemented at the identified green street, for the 
purpose of the modeling, it was assumed that 50% of identified green streets area will act as 
undeveloped open land (no impervious area). The recommended green streets and their area in 
the North Birmingham Community are mapped by GIS processing of the green streets overlaid 
on the watershed landuses. Table 18 lists the green street acres by the model sub-basins.   

Table 18. Planned Green Street Controls for North Birmingham Community 

Sub-basin Control Sub-basin Area Control Area 

400 Green Street 24.78 1.18 

410 Green Street 8.49 1.24 

450 Green Street 783.93 3.44 
 

The second type of stormwater management related controls in the Framework Plan is to 
convert overgrown lots in the neighborhood to stormwater management facilities. Depending 
on the locations and other restriction apply, such abandon overgrown lots can be converted to 
stormwater detention and retention facilities or other stormwater controls that uses infiltration 
mechanism for runoff flow and pollutant treatment. Overgrown lots identified as Tax Sale in the 
Jefferson County tax assessor database and also had no building footprints in the GIS land use 
database. The identified number overgrown parcel and their area are listed in the Table 19. At 
this planning stage, as it is not clear on exact location of control unit, drainage area to control 
unit, type of control units and its design standards. For modeling purpose, it is assumed that 
each control unit treat runoff from impervious area that is two times that of control unit area. 
Such that the treated impervious areas will act as pervious areas in terms of runoff flows and 
pollutant washoff. Impervious area in the north Birmingham Community sub-basins with 
identified overgrown lots was adjusted to account for assumed treatment by controls in the 
overgrown lots.  
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Table 19. Identified Overgrown Parcels in North Birmingham Community 

Sub-basin Number of Overgrown 
Parcels 

Area of Overgrown Parcels 
(ac) 

370 1 0.48 
380 1 0.06 
390 10 1.29 
400 14 1.59 
410 11 0.89 
430 17 1.56 
440 1 0.01 
450 131 22.18 
480 1 0.26 
490 76 13.12 
500 53 9.13 
510 9 1.99 
520 9 1.51 
530 6 0.44 
560 6 0.83 
570 1 0.11 
740 185 39.65 

 

The third type of stormwater management related controls proposed in the Framework Plan is 
to treat brownfields and use to manage stormwater. A brownfield is a property where 
redevelopment or reuse may be complicated by the presence (or likely presence) of 
contamination. Vacant parcels may also be brownfield sites depending upon their prior use. 
Redevelopment of brownfield properties is often conducted using approaches that are 
specifically designed to reduce or eliminate the human and ecological health risks associated 
with these substances. Brownfields in the North Birmingham Community are identified by 
processing brownfields inventory presented by North Birmingham Community Frame Work. As 
part of the process, the inventory listed in the Frame work was assessed using aerial 
photographs and physical address to identify the listed brownfields and geotag them for GIS 
analysis. For modeling the identified brownfields, industrial land use assigned to brownfields in 
the existing conditions model are converted to open land. Where, it is assumed that the 
identified brownfields will be treated for their potential soil contamination and they will set to 
act like natural open lands. Table 20 listed the identified brownfields by the model sub-basins in 
the North Birmingham Community. 
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Table 20. Identified Brownfield Acres in North Birmingham Community 

Sub-basin Existing Land Use Brownfield Area (ac) 

370 Heavy Industrial 0.38 

390 Heavy Industrial 5.59 

390 Transportation and Utilities 0.00 

390 Vacant or Undeveloped 6.03 

420 Heavy Industrial 0.69 

450 Heavy Industrial 32.99 

450 Institutional 2.40 

450 Transportation and Utilities 0.04 

450 Vacant or Undeveloped 62.13 

490 Institutional 3.64 

490 Light Industrial 2.81 

490 Residential-Low 0.00 

490 Transportation and Utilities 0.00 
 

Based on the proposed stormwater control strategies recommended for retrofitting in the 
North Birmingham Community discussed above, sub-basin runoff flow and pollutant load 
calculations are performed using calibrated SWMM model. In order to understand the extent of 
flow and pollutant load reduction by the selected stormwater controls, Table 21 is presented 
with existing and future peak flows and total flows by SWMM sub-basins. While, the Table 22 
presented with similar comparison of pollutant loads.  It is obvious that the proposed controls 
are able to reduce flows and pollutant loads from the sub-basins with stormwater controls.  
However, the percent reductions are expected to dependent on the sub-basin drainage area 
compared to the drainage area that actually treated by the stormwater controls in a sub-basin.  
As the proposed stormwater controls are determined to be reducing the peak flows at the sub-
basin nodes, implementation of such controls are expected to reduce the local flood problems 
where the storm sewer capacity is the reason for floods.  
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Table 21. Existing and Future Conditions Flow Comparison of North Birmingham Community 

Sub-
basin 

Receiving 
Node 

Peak Flow (cfs) Total Flow (106 gals) 

Existing Future 
Controls 

% 
Difference Existing Future 

Controls 
% 

Difference 

370 N280 177.38 171.02 -3.59% 168.12 163.06 -3.01% 

380 N270 375.81 375.47 -0.09% 300.80 300.27 -0.18% 

390 N350 1,390.14 1,365.63 -1.76% 1,372.13 1,328.81 -3.16% 

400 N300 65.98 50.43 -23.57% 81.22 64.65 -20.40% 

410 N290 24.08 17.08 -29.07% 27.37 16.77 -38.73% 

420 N310 26.64 23.76 -10.81% 25.22 22.33 -11.46% 

430 N330 150.18 140.63 -6.36% 123.87 108.45 -12.45% 

440 N360 8.54 7.76 -9.13% 5.23 3.49 -33.27% 

450 N350 2,074.24 1,746.97 -15.78% 2,292.17 1,917.11 -16.36% 

480 N380 104.80 102.18 -2.50% 105.08 103.13 -1.86% 

490 N370 2,494.47 2,339.35 -6.22% 2,298.30 2,134.42 -7.13% 

500 N420 3,921.57 3,832.74 -2.27% 3,605.47 3,512.83 -2.57% 

510 N390 1,366.90 1,351.88 -1.10% 1,199.15 1,182.44 -1.39% 

520 N400 128.16 115.58 -9.82% 124.51 112.76 -9.44% 

530 N410 475.68 471.72 -0.83% 440.74 437.40 -0.76% 

560 N450 2,067.58 2,059.95 -0.37% 1,724.64 1,715.75 -0.52% 

570 N480 3,658.80 3,657.70 -0.03% 2,704.36 2,703.33 -0.04% 

740 N460 2,995.44 2,806.93 -6.29% 2,825.83 2,499.28 -11.56% 
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Table 22. Existing and Future Conditions Pollutant Load Comparison of North Birmingham Community 

Sub-
basin 

TSS Load (lbs) TP Load (lbs) TN Load (lbs) Zn Load (lbs) E. Coli (1010Counts) 

Existing Future 
Controls 

% 
Difference Existing Future 

Controls 
% 

Difference Existing Future 
Controls 

% 
Difference Existing Future 

Controls 
% 

Difference Existing Future 
Controls 

% 
Difference 

370 78,000 76,413 -2.03% 277 271 -2.06% 2,770 2,712 -2.09% 188 183 -2.23% 6.47 6.30 -2.73% 

380 130,154 130,047 -0.08% 475 474 -0.08% 4,623 4,619 -0.08% 271 271 -0.08% 13.80 13.77 -0.23% 

390 590,064 572,669 -2.95% 2,990 2,913 -2.54% 23,507 22,831 -2.88% 1,066 1,025 -3.85% 61.80 59.98 -2.95% 

400 21,637 17,584 -18.73% 139 116 -16.39% 970 801 -17.43% 32 26 -18.76% 3.72 2.91 -21.66% 

410 6,529 3,296 -49.52% 33 18 -45.18% 276 147 -46.76% 8 4 -51.37% 1.28 0.75 -41.79% 

420 11,674 9,939 -14.86% 42 36 -15.04% 420 355 -15.42% 29 24 -16.58% 0.90 0.82 -8.17% 

430 41,842 37,482 -10.42% 221 198 -10.42% 1,821 1,631 -10.42% 80 72 -10.42% 5.07 4.45 -12.30% 

440 1,510 950 -37.08% 9 6 -37.07% 73 46 -37.08% 2 1 -37.09% 0.24 0.16 -33.47% 

450 830,936 680,262 -18.13% 3,778 3,138 -16.93% 32,557 26,732 -17.89% 1,601 1,270 -20.68% 99.77 83.75 -16.05% 

480 31,770 31,556 -0.67% 589 586 -0.67% 1,355 1,346 -0.67% 62 62 -0.67% 4.72 4.63 -1.83% 

490 889,574 857,446 -3.61% 5,537 5,336 -3.62% 35,153 33,804 -3.84% 1,393 1,337 -4.05% 111.94 103.99 -7.10% 

500 1,419,580 1,403,167 -1.16% 7,411 7,326 -1.16% 55,081 54,444 -1.16% 2,127 2,102 -1.16% 180.72 176.20 -2.50% 

510 562,221 558,238 -0.71% 2,493 2,475 -0.71% 20,812 20,665 -0.71% 1,383 1,374 -0.71% 43.25 42.56 -1.60% 

520 49,628 46,690 -5.92% 344 324 -5.92% 1,857 1,747 -5.92% 80 75 -5.92% 6.73 6.10 -9.43% 

530 198,170 197,604 -0.29% 933 930 -0.29% 7,106 7,085 -0.29% 447 446 -0.29% 18.24 18.11 -0.69% 

560 930,202 928,447 -0.19% 4,510 4,501 -0.19% 32,893 32,831 -0.19% 1,561 1,558 -0.19% 92.04 91.62 -0.46% 

570 1,265,254 1,264,805 -0.04% 4,829 4,827 -0.04% 45,090 45,074 -0.04% 2,479 2,478 -0.04% 111.69 111.69 0.00% 

740 919,665 801,071 -12.90% 4,364 3,801 -12.90% 34,559 30,103 -12.90% 1,967 1,713 -12.90% 114.55 101.39 -11.49% 
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7 Model Limitations and Improvements 

Like with any watershed model, the Village Creek Watershed model developed here is only 
capable of representing processes that are considered in the model set-up.  More specifically, 
the limitations in the input data determine the limitations, error, and uncertainty in the model 
predictions. The most important limitation of the Village Creek model is the lack of information 
on land use specific continuous flow and water quality data which is crucial in watershed model 
calibration. Continuous monitoring data used to generate hydrograph and pollutographs of 
individual land uses in the watershed can help fine tune the watershed runoff, pollutant build-
up and washoff parameters and help improve the model parameter accuracy and hence the 
model predictions.  

Another area of possible improvement of the Village Creek model for simulating water quality is 
to obtain continuous discharge characteristics of point sources in the watershed.  The SWMM 
model accounts for these sources by using time-series inputs of point source flow and 
concentrations.  However, for the simulation period, the point source data was available on a 
monthly basis, and data was extrapolated to provide daily model input.  Point source 
uncertainties have the greatest potential to affect model output during low flow events, when 
point sources make up a larger percentage of the pollutant loads. In addition, the Village Creek 
has significant history of illicit discharges, especially municipal sewer overflows. It is often hard 
to detect and track these overflows, especially their quantities. The current model is set-up 
based on the reported overflows over a one year period. Furthermore, concentration in those 
overflows needs to be quantified and used in place of literature based concentrations used in 
the model.   

Stream geometry is critical for an accurate simulation of instream flow rates and pollutants 
instream fate. Currently there is no surveyed stream cross-section data for the Village Creek 
and the cross-sectional data available in HEC-RAS model (of which there is no reference on 
source of cross-sectional data) is used to populate the Village Creek representation in SWMM 
model. Physiographic conditions of the stream are expected to change over time.  Stream 
erosion can result from high stream flow rates as well the instream sediment loads entrained 
during high flows.  It is recommended that stream cross-sections and stage-area-discharge-
velocity relationships for all major tributaries be developed and updated SWMM model for 
greater accuracy instream simulation results. 

Although the current model has reasonably representative meteorological data, there is 
potential for use more accurate data to improve model accuracy. Especially, incorporation of 
watershed specific evaporation data can improve the watershed water balance. Use of radar 
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precipitation in the Village Creek watershed model is the most accurate approach that is 
commonly applied in modeling practices.   

However, since the model is calibrated against the observed flows and water quality, it is 
assumed that the model has reasonable accuracy in its predictions.  The calibrated model is 
expected to provide sufficiently reliable results for the planning level of efforts in the Village 
Creek watershed. 
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List of SWMM Model Input Data for Village Creek Master Planning Study 
 

• Precipitation and other climatological data – Will be generated using combination of 
spatially time varying data available with Shoel Engineering and the NWS station at 
Birmingham International Airport. 

• Evaporation – Will be generated using observed data at Birmingham International 
Airport or will be estimated using regional monthly rates divided into the model 
timesteps. 

• Subbasin drainage area – Will be determined using GIS analysis. 
• Subcatchment width (shape factor) and slope - Will be determined using GIS analysis. 

Subcatchment width is defined as the subcatchment area divided by the overland flow 
path length. The basin width is the least physically based parameter and is difficult to 
estimate in irregularly shaped drainage area. The standard calculation method is to 
determine several representative flow paths and compute the average area-weighted 
width. Similarly, the subcatchment slope can be determined by calculating the length-
weighted average. 

• Imperviousness - The total impervious area is the sum of the directly connected 
impervious area (DCIA) and non- directly connected impervious area (non-DCIA). It is 
common practice to enter the DCIA percentage as the imperviousness of each 
subcatchment, so that infiltration is calculated for both pervious and non-DCIA surfaces. 
The DCIA values for each sub-area will be determined from land use data and typical 
impervious cover percentages; an area -weighted DCIA is then computed or will be 
determined based on the available land cover data available for GIS analysis. 

• Surface roughness - Separate roughness coefficients are applied to pervious versus 
impervious surfaces. Typical numbers are as follows: 

o Impervious: 0.015 (dimensionless) 
o Pervious: 0.250 (dimensionless) 

• Depression storage - Depression storage (ds) refers to the storage depth associated with 
surface depressions that are filled prior to runoff. The potential depression storage is 
related to the surface roughness coefficient; thus, separate values are required for 
pervious and impervious surfaces. Typical values are as follows: 

o Impervious: ds= 0.1 inch 
o Pervious: ds= 0.2 inch 

• Soil infiltration parameters - Infiltration rates vary based on soil type (i.e. SCS 
Hydrologic Soils Groups A, B, C, and D), antecedent moisture conditions, rainfall 
intensity, and depth to water table. The area of each hydrologic soils group will be 
determined in GIS from digital soil surveys. An area -weighed infiltration rate and soil 
storage capacity will be determined for each Subbasin. 

• Land uses - GIS analysis of land use data provided by the City and County will be used 
to determine major land uses within each Subbasin. 

• Storm sewer network (inlets, conveyance system and their size, invert elevations, etc) – 
Available digitized storm sewer system network will be reviewed and the pertinent data 
will be used for the extent available. Missing storm sewer network system data will be 
approximated. 



• Pollutant build-up and wash-off rates (for WQ modeling) – Will be assumed then 
adjusted as part of the model water quality calibration. 

• Channel cross-section data – To the extent available, Village Creek cross-sectional data 
will be extracted from FEMA flood-plain HEC_RAS model. 

• Point source discharges – Available monitoring data (DMR data obtained from ADEM) 
will be used to develop point sources discharge time series to use in the model. 

• USGS continuous flow data (for calibration) – Will be obtained from USGS website 
which publishes real time flow monitoring data. There were two USGS gages that were 
operated for the modeling period. 

• Monitored water quality data (for calibration) – Water quality monitoring data 
provided by the City of Birmingham and Jefferson County will be reviewed and used for 
model water quality calibration. 

• Stormwater storage and pumping information at Birmingham International Airport 
– Detention/retention design details such as volume and water retention. Water treatment 
performance. 
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1.1 About the Framework Plan 
 
 The North Birmingham Community Framework Plan is a subset of the City of Birmingham Comprehensive 
Plan adopted in 2013. This community framework plan includes the neighborhoods of Acipco-Finley, Collegeville, 
Fairmont, Harriman Park, Hooper City, and North Birmingham. 

 For the purposes of completing this plan, the City of Birmingham contracted with the Regional Planning 
Commission of Greater Birmingham (RPCGB) Building Communities Program, which uses a combination of funding 
from the United States Department of Transportation (USDOT) and a local match from the City. 

 The objective of this planning effort was the development of a framework plan for the North Birmingham 
Community that fits seamlessly with other current and future planning efforts. In this regard, RPCGB worked closely 
with City staff, community leaders, and regional stakeholders to ensure a meaningful and deliberate planning process. 
In accordance with this goal, RPCGB and the City led a series of public community meetings throughout the North 
Birmingham Community to ensure community input and guidance for the final plan. 
 
 This framework plan uses research produced in the Existing Conditions Document and the North Birmingham 
Community Health Impact Assessment to recommend projects and to outline implementation strategies. These 
projects intend to improve the quality of life for those in the North Birmingham Community and to attract and retain 
residents and businesses in the future.

1.2 Geographic and Historic Context 

Location
 The North Birmingham Community is located north of Birmingham’s downtown, south of the cities of 
Fultondale and Gardendale, and bisected by two major highways (Interstate 65 and U.S. Highway 31). The community 
is bordered by Village Creek to the south and generally bounded by Walker Chapel Road to the north and both State 
Route 79 and the CSX railroad to the east. On the following pages, Map 1.2.1 shows the location of the community 
within  regional context and Map 1.2.2 shows the locations of its six neighborhoods.

History
 The majority of the neighborhoods within the North Birmingham Community originated as company-built 
camps for industrial workers during the late 19th and early 20th centuries. These small communities were clustered 
adjacent to their respective industries and provided housing, educational opportunities, and services to workers in the 
factories. 

 Today, the North Birmingham Community is experiencing dynamic changes and uncertainties. The 
combination of the proximity of residential areas to heavy industry and the lack of environmental regulation during the 
early 20th century has caused significant environmental pollution that has accumulated over time. With severe blight, 
a declining population, and a lagging workforce, substantial investments and partnerships are necessary to revitalize 
the community. The community’s strategic location, access to major transportation networks, available land, and rich 
history should prove invaluable as the community moves forward.
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Map 1.2.1: North Birmingham Community Regional Context



Introduction

North Birmingham Community Framework Plan4

Map 1.2.2: North Birmingham Community Neighborhood Context
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1.3 Plan Development & Public Participation Process
 
 The planning process is the mechanism by which community members, stakeholders, and government 
agencies work together to develop a vision, articulate goals, and craft implementation strategies. Driven by 
quantitative and qualitative analyses, the planning process coalesces in-depth analyses of a community’s existing 
socioeconomic, demographic, transportation, and infrastructure data with the community’s values and aspirations. 
The North Birmingham Community Framework planning process began in December 2013 and concluded with 
its adoption by the Birmingham Planning Commission in February 2015. Conducted in three phases, the planning 
process was executed with the full involvement of community members, stakeholders, and government agencies.

Phase I: Community Assessment
 The community assessment began with the collection and analysis of socioeconomic, demographic, 
transportation, and infrastructure data. Aparcel-by-parcel inventory was conducted throughout the entire community 
to determine the present use of each property, identify discrepancies with the City’s land use map, discern land use 
densities, and provide a detailed analysis of the community’s property conditions. The completion of the community 
assessment resulted in the Existing Conditions Document. The Existing Conditions Document and the North 
Birmingham Community Health Impact Assessment provided information for community members and staff members 
to develop this plan’s recommendations.

Phase II: Public Involvement
The public involvement process for the North Birmingham Community Framework Plan engaged multiple 
government agencies, non-profits, private organizations, and the general public through stakeholder 
interviews, public meetings, and onlineo n the project website: http://www.imaginebham.com.

 y Stakeholder Interviews: Stakeholder interviews began in December 2013. The interviews were conducted to 
assess challenges in the community. The stakeholder interview process provided guidance on the development 
of appropriate strategies and corresponding actions for implementation.

The following City of Birmingham departments were interviewed: Community Development; Mayor’s Office 
of Economic Development; Birmingham Police Department; Birmingham Fire & Rescue Services; Traffic 
Engineering; Planning, Engineering & Permits; and Parks and Recreation. 

The other government agencies interviewed were: Jefferson County Department of Health, Birmingham 
Jefferson County Transit Authority, Housing Authority of the Birmingham District, and the Alabama Department 
of Transportation.

 y Kick-Off Meeting: To introduce the community to the framework planning process for initial feedback, a kick-
off meeting was held on February 24, 2014, at the North Birmingham Public Library. Community members 
and stakeholders were asked to describe the strengths, weaknesses, opportunities, and threats in the North 
Birmingham Community. Participants identified specific concerns that the framework plan should address and 
articulated their vision for the community. 

 y Community Renewal Meeting: On March 10, 2014, the community was invited to the Trinity CME Church to 
identify challenges and opportunities for the revitalization of their community. Presentations by representatives of 
Main Street Alabama and REV Birmingham, business owners, and private sector developers provided insight into 
the opportunities for revitalization. Workshops and table exercises engaged participants to identify focus areas 
for redevelopment and investment. 
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 y Steering Committee Meeting: A Steering Committee of community residents and stakeholders was 
established and met for the first time on June 24, 2014, a meeting was held with Steering Committee 
members for the presentation of the Existing Conditions Document. The commitee discussed strategies and 
recommendations to address the challenges noted in the document.

 y Charrette: A series of meetings held on July 21-25 at the Regional Planning Commission of Greater 
Birmingham’s offices facilitated residents’ feedback about how their community looks and feels and what 
changes need to be made to improve their community’s aesthetics. 

 y Proposals and Recommendations: The community meeting on August 26, 2014, at the North Birmingham 
Public Library provided a forum for the public and staff to review and make further edits to the plan’s proposals 
and recommendations.

Community members, stakeholders, and government agencies played an essential role in validating the North 
Birmingham Community Framework Plan. Their continued commitment will be needed to implement the strategies 
and actions outlined in this plan in order to achieve the community’s vision. 

Phase III: Plan Development & Adoption

The final community meeting was held on January 29, 2015, at the North Birmingham Public Library to 
present the final draft of the plan. The plan was also reviewed by the Birmingham Planning Commission 
before its scheduled meeting on February 18, 2015, to consider the plan’s adoption.

Figure 1.2.1: Final Community Meeting on January 29

Source: Birmingham City Council
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1.4 Vision Statement
 
 Input from residents and research from analyses were used to develop the vision for the North Birmingham 
Community Framework Plan. This vision reflects the community’s values and aspirations for the future:

 The North Birmingham Community is a 21st century 
industrial powerhouse recognized for its role in the civil 

rights and environmental justice movements. Its stable and 
historic neighborhoods strategically located near Downtown 
Birmingham make it a vibrant and attractive destination for 

visitors, residents, and businesses.

1.5 Plan Recommendations and Goals
 
 The recommendations and goals of this plan were developed during the plan’s public engagement process 
with help from the findings of the North Birmingham Community Health Impact Assessment. The three overarching 
recommendations -- Community Renewal, Industrial Development, and Commercial Development -- each have 
three goals, all listed below, with accompanying strategies and actions described later in this report.

Community Renewal Goals
1) elimiNate Blight aNd streNgtheN vulNeraBle areas to Create a CommuNity that is staBle aNd attraCtive For 
develoPmeNt aNd CurreNt resideNts.

2) traNsForm hazardous areas iNto eNviroNmeNtally-saFe aNd ProduCtive uses that eNhaNCe the CommuNity’s 
quality oF liFe.

3) estaBlish the North BirmiNgham CommuNity as a destiNatioN For mixed-iNCome housiNg aNd 
high-quality NeighBorhood ameNities.

Industrial Development Goals
1) traNsForm the North BirmiNgham CommuNity iNto a regioNal model For sustaiNaBle, 21st CeNtury iNdustrial 
develoPmeNt.

2) attraCt aNd retaiN 21st CeNtury iNdustrial develoPmeNt.

3) Provide valuaBle aNd sustaiNiNg Careers iN 21st CeNtury maNuFaCturiNg For the CommuNity’s workForCe.

Commercial Development Goals
1) traNsForm the North BirmiNgham BusiNess distriCt iNto a mixed-use, traNsit huB For liviNg, workiNg, aNd 
shoPPiNg.

2) exPaNd NeighBorhood shoPs aNd ameNities throughout the CommuNity.

3) eNhaNCe aCCess to high-quality, healthy Food outlets iN the CommuNity.
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Community Renewal
2.1 Community Needs and Opportunities 
 
 To sustain healthy neighborhoods and a high quality of life, communities need to be supported by mixed-
income housing, neighborhood amenities, institutional facilities, and access to centers of employment, healthcare, 
and higher learning. The North Birmingham community faces certain challenges to reaching its potential of achieving 
these sustainable features.

Blight
 The prevalence of blight is one of the predominant issues impacting the North Birmingham community. 
Overgrown and vacant lots, abandoned properties, and dilapidated structures present serious issues for residents 
and businesses. Blighted properties in the community raise safety concerns, require additional maintenance and 
city services, and diminish the value of surrounding properties. The abandoned and operating industrial sites in the 
community contribute to the problem of blight with pollution and environmental contamination.  

Lack of Institutional Facilities and Neighborhood Amenities
 While the community is generally supported by safety services and educational facilities, it lacks quality 
healthcare facilities, daycare centers, recreational amenities, and neighborhood shops. Although each neighborhood 
within the community has at least one recreation center or park, most are not large enough to offer the programs and 
activities desired by residents. 

 In addition, the community does not have any designated bicycle or pedestrian paths and trails, which would 
offer an alternative mode of transportation and enhance quality of life. Although the North Birmingham Business 
District is centrally located, the community as a whole is underserved by services such as grocery stores, restaurants, 
daycare centers, and pharmacies. Transit service is also inadequate in providing sufficient and effective access to 
neighborhood facilities and services or those in other communities. 
 
 The strategies and recommendations presented in this section will address the community’s blight and 
lack of services. When applied to strategic sites identified in this plan, the presented solutions will enhance the 
community’s quality of life and foster a healthier economy. For more detailed information on the community’s assets 
and challenges, refer to the Existing Conditions Document.

Table 2.1 Community Needs and Opportunities
NEEDS

Maintenance, safety, code enforcement, and monitoring of blighted properties

Larger parks, recreation facilities, and/or more recreation programs tailored to residents

Variety and greater number of neighborhood shops and services

Healthcare facilities and businesses serving healthy foods

OPPORTUNITIES
Revitalizing of the North Birmingham Business District

Converting blighted, flood-prone, and environmentally contaminated properties into productive uses

Capitalizing on the community’s strategic location and historical assets

Working with the Birmingham Land Bank Authority and the RISE initiative
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2.2 Community Renewal (CR) Strategies and Actions
 
 Two Community Renewal strategies are recommended for the North Birmingham Community to address 
blight, environmental issues, and neighborhood assets:

1) Maintain & Stabilize
2) Revitalize & Develop

 
 The Maintain & Stabilize Strategy dentifies blighted and hazardous areas for the conversion into productive 
uses through small-scale initiatives. This strategy will reduce the supply of deteriorated and dilapidated structures, 
vacant and overgrown lots, and abandoned properties. Consequently, the value of surrounding properties in well-
maintained conditions will stabilize and eventually increase in value.

 The Revitalize & Develop Strategy seeks to establish public-private partnerships, allocate resources for 
revitalization, and prioritize targeted development. The objective of the Revitalize & Develop Strategy is to focus on 
areas whose high potential is held back by blighted surroundings and where the return on investment is highest and 
most assured.

 The goals below relate to the Birmingham Comprehensive Plan and will be achieved by implementing the 
action items corresponding to the two overarching strategies.The implementation table in Chapter 6 identifies 
potential patnerships that could help carry out these action items.

COMMUNITY RENEWAL (CR) GOALS

1) elimiNate Blight aNd streNgtheN vulNeraBle areas to Create a CommuNity that is staBle 
aNd attraCtive For develoPmeNt aNd CurreNt resideNts.

2) traNsForm hazardous areas iNto eNviroNmeNtally-saFe aNd ProduCtive uses that 
eNhaNCe the CommuNity’s quality oF liFe.

3) estaBlish the North BirmiNgham CommuNity as a destiNatioN For mixed-iNCome housiNg 
aNd high-quality NeighBorhood ameNities.



Plan Recommendations: Community Renewal

11North Birmingham Community Framework Plan

MAINTAIN & STABILIZE STRATEGY (CR1)

Action cR1-A: Develop A public DAtAbAse of pRopeRties in violAtion of builDing coDes, in conDemnAtion, 
AnD in tAx-Delinquency.
 
 A public and regularly updated database of blighted, tax-delinquent, and condemned properties will benefit 
residents, community organizations, investors, and stakeholders in the North Birmingham Community:

• Residents and community organizations will learn about the progress of code enforcement and 
redevelopment opportunities.

• Housing, community, and economic development organizations will have access to possible locations for 
housing, social assistance, and workforce development services in the community.

• Urban planners and economic developers will use this information to find sites that can be assembled for 
redevelopment to meet community needs. 

• City officials and government agencies will leverage this information to develop initiatives and partnerships 
to strengthen and better serve the community.

Figure 2.2.1: Online Property Inventory

  
Source: Motor City Mapping, Detroit, MI, 2014
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Action cR1-b: moDeRnize the enfoRcement of builDing coDes, peRmitting, AnD the conDemnAtion pRocess.

 
 Blighted properties pose health and safety hazards, attract criminal activity, create an unsafe environment, 
impose a burden on city services, and diminish tax revenues. It is essential to enforce building codes and the utilize 
the condemnation process to stabilize property values, prevent blight, and create a safe and attractive environment. 
By modernizing, the City could streamline its enforcement and permitting process and build a more informed and 
supportive base of residents. The city’s permitting software has already been approved for an upgrade, which will 
help achieve this action.

Educate property owners about the violations and options to resolve citations by:
• Creating a dedicated website with information on typical code violations and a brief description of 

building codes, permitting, and the condemnation process.

Streamline the inspection and legal process of condemnation by:
• Increasing staff dedicated to code enforcement and encouraging neighborhood residents to report 

and cite violations.
• Developing an app or website for residents to report, check, and learn about the status of code 

enforcement cases.

Figure 2.2.2: Code Enforcement Guide and Policing

  
Sources: Citizen’s Code Enforcement Guide in Manatee County, FL, 2014 (left); Kenner Code Violations, 2012 (right)
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Action cR1-c: pRoviDe pRogRAms AnD ResouRces to tARget blighteD pRopeRties foR RepAiR, RenovAtion, 
conveRsion, AnD Acquisition.
 
 Reversing the effects of blight requires different approaches depending on the condition and context of 
blighted properties. A vacant lot that is abandoned and/or overgrown needs a new use that is productive in meeting 
the residents’ needs. For properties with a deteriorated or dilapidated structure, blight can be eliminated through 
renovation or demolition. Lastly, properties that are tax-delinquent or abandoned without a clear title require legal 
and financial measures such as land bank acquisition. The city’s Department of Community Development plans 
to implement its RISE initiative in North Birmingham following the adoption of the framework plan. RISE uses these 
stablization tools in neighborhoods and will apply them in the North Birmingham community in accordance with this 
framework plan. Below are just three examples of how stablization may be applied in the community.

1. Renovate and Repair Deteriorated and Dilapidated Structures (Figure 2.2.3)
 Use grants, competitive loans, and home improvement programs:

• Critical Repair Grant Program, City of Birmingham: 
Provides residents who make 30% or less of area-median income (AMI) up to $7,500 for 
structural and plumbing repairs and modernization of electrical and mechanical equipment. 
Structural work is typically limited to correcting issues related to other repairs. Following the 
application’s acceptance, housing inspectors visit the home and review the requested work to 
determine the highest needs to be addressed.

• Commercial Revitalization Program, City of Birmingham: 
Offers facade and storefront improvement rebates of up to 20% of costs and capital 
improvement rebates of up to 10% of costs, following design guidelines established by the 
area’s merchant’s association.

• Volunteer Rehabilitation Program, City of Birmingham:
Provides funding to volunteer programs to assist residents making 80% or less of AMI for 
exterior paint, roof repairs, deck repair, and handicap ramp construction. 

 
2. Convert or Reuse Abandoned and Overgrown Vacant Lots

Recreational Uses (Figure 2.2.4)
• Playgrounds and fields

Healthy and Nutritional Uses (Figure 2.2.5)
• Mobile health clinics, mobile grocery stores, and farmer’s markets

Stormwater Management (Figure 2.2.6) 
• Retention/detention ponds, bioretention cells, rain gardens, bioswales, infiltration trenches, and other 

stormwater management tools
Environmental Remediation (Figure 2.2.7)

• Phytoremediation and bioremediation

3. Acquire then Transfer Tax-Delinquent Properties
 The Birmingham Land Bank Authority can acquire properties that are five or more years tax-delinquent 
and can produce a clean title. The intent of the land bank is not to hold property, but to produce clean titles 
and dispose of the property so that the property is back in producegi e use.  The land bank has several 
disposal options for properties in which they clean title, one of interest for North Birmingham is through its 
Side Lot Program to adjacent property owners at a minimal cost. The BLBA will maintain an up to date map of 
tax-delinquent property on the City’s website. A map of the community’s tax-delinquent properties, as of the 
publication of this Plan, is in the Existing Conditions document. 
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Figure 2.2.3: Volunteers Paint a House Facade

Source: Habitat for Humanity Riverside, 2014

     Figure 2.2.4: Vacant Lot Converted to a Playground

Source: Bring Life to Vacant Spaces, 2014
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Figure 2.2.5: Vacant Lot Converted into Community Gardens and Urban Agriculture

 

 
Sources: East Lake Farmers Market’s Mobile Market, Weld for Birmingham, 2015 (top); 

Bon Secours Hampton Roads Health System’s Care-A-Van, 2012 (above)
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Figure 2.2.6: Vacant Lot to Rain Gardens and Bioswales  

  
Sources: Rain Gardens, 2014 (left); Eco Brooklyn Inc., 2012 (right)

Figure 2.2.7: Phytoremediation on a Former Vacant Lot 

 
Source: Landezine, 2014
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Action cR1-D: DesignAte, RemeDiAte, AcquiRe AnD/oR conveRt pRopeRties in enviRonmentAlly-contAminAteD 
AnD flooD-pRone AReAs into pRoDuctive AnD enviRonmentAlly-sAfe uses.
 
 Portions of the Collegeville, Fairmont, Harriman Park, and North Birmingham neighborhoods were declared a 
superfund site in 2012 (as shown in Map 2.2.1 on the following page) and are undergoing environmental remediation 
efforts. Councilor William Parker’s office has been working with the EPA and other federal agencies to address this 
site and other environmental issues in the area.

 Additionally, since the community is still an industrial center, there is also a significant number of abandoned, 
industrial properties that are brownfields. Additionally, parts of Collegeville, North Birmingham, and Acipco-Finley are 
prone to substantial flooding along Village Creek that passes by on their southern borders. These flood-prone and 
contaiminated sites need to be identified and planned for in order to prevent them from becoming blighted properties.

  
 Inventory, characterize, assess, remediate, and redevelop brownfields 

• The EPA Brownfields Program provides grants and revolving loans towards technical assstance, 
assessment, planning, remediation, and environmental job training.

• ADEM provides a 10-step guide to redevelop brownfields (Figure 3.2.3 on p. 29) and a Brownfields 
Cleanup State Revolving Loan program.

 Acquire properties located in high flood-prone areas
• Continue city efforts with FEMA to acquire properties east of Maclin Park in Collegeville.
• Identify additional flood-prone areas to expand FEMA’s Flood Buyout Program. 

 Rezone flood-prone properties for open space
• Categorize these areas as open space in this plan’s future land use map (Chapter 5) to ensure that 

future zoning in this area only allows uses that are flood resilient.

 Develop programs to mitigate flooding and improve air and water quality 
• Implement the City of Birmingham’s ongoing Village Creek Watershed Management Plan.
• Create and enforce Low-Impact Development guidelines for stormwater management.
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Map 2.2.1: The 35th Avenue Superfund Site in Collegeville, Harriman Park, and Fairmont
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REVITALIZE & DEVELOP STRATEGY (CR2)

Action cR2-A: pRomote the ReDevelopment of publicly owneD, vAcAnt fAcilities AnD otheR 
high-oppoRtunity sites.
 
 The North Birmingham Community has several large vacant sites with great potential for redevelopment based 
on current ownership, location, community member suggestions, recommendations of the North Birmingham Health 
Impact Assessment, and other factors identified in the market study conducted for the Exisiting Conditions Document. 
Below are just six identified sites that can help meet the community’s needs through adaptive reuse. All six sites have 
access to major thoroughfares and are generally centralized in the community. Map. 2.2.2 on p. 21 locates each site. 
Some of the potential uses for the selected sites are repeated due to the use’s general need and the flexibility of some 
sites.

1. North Birmingham Elementary School (closed): owned and mainained by the Birmingham Board of 
Education but unoccupied. The future land use map includes this property within the mixed-use medium 
area, which provides additional redevelopment flexibility. The 40,000 square-foot property can be adapted for 
multiple uses:

• Mixed-use development with assisted living for senior citizens, affordable and mixed-income 
residential units, live-work units, and retail or office space for small businesses.

• Community facility for services such as daycare, senior care, exercise programs, after school 
programs, cooking demonstrations, and office space for non-profit organizations.

2. Former Carver High School (closed with temporary use): the property is owned by the Birmingham 
Board of Education and is currently being used by EPA for environmental remediation operations. The building 
footprint is about 130,000 square feet. The property, designed as mixed-use medium in the future land use 
map, could be adapted into multiple uses:

• Higher education facility, trade school, or training center for GED certification, professional 
certifications programs, and other programs that resemble the former school’s original purpose.

• Commercial incubator for bakeries, restaurants, and other neighborhood-oriented businesses.
• Residential development with mixed-income units.
• Community facility for services such as daycare, senior care, exercise programs, after school 

programs, cooking demonstrations, and office space for non-profit organizations.

3. Riggins Elementary School (closed): owned, maintained, but unoccupied by the Birmingham Board of 
Education. Due to its location adjacent to a coke plant, the facility should not be redeveloped for inhabitable 
uses. However, with its building footprint of about 40,000 square feet on a 9-acre site, the property could be 
used for:

• Research center and testing grounds for environmental remediation techniques.

4. Northern Health Center (closed): owned and maintained by the Jefferson County Board of Health but 
unoccupied. The property has a 14,000 square foot building footprint. It could be reused in several ways to fit 
into its mixed-use designation in the future land use map:

• Higher education facility or training center for GED certification, professional certifications programs, 
and other similar programs.

• Mixed-use development with affordable live-work units, office space for non-profit and faith-based 
organizations, and small businesses.

• Mobile health clinics, health screenings, and healthy produce and cooking demonstrations until the 
community has the residential concentration to support a community health clinic.
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5. Former U.S. Pipe & Foundry site (vacant): The 60 acre-site is designated as light industrial in the future 
land use map because of its industrial past. It would need to assessed for environmental contamination and 
possibly remediated, but could be ideal for:

• Industrial district for 21st century industrial manufacturing businesses that could include an industrial 
incubator and a center for research, education, and training in industrial sectors.

• Region or community-wide large-scale stormwater management improvements, such as retention or 
detention ponds, bioretention cells, rain gardens, bioswales, and infiltration trenches.

• Research center and testing grounds for environmental remediation techniques, such as 
phytoremediation, bioremediation, and in situ chemical reduction.

6. Lots east of Maclin Park (vacant): Due to its location in a floodplain, the lots in this area should be only 
redeveloped into inhabitable uses compatible with the open space designation in the future land use map. 
Potential uses should build off the ongoing improvements being made to Maclin Park. Examples include:

• Region or community-wide large-scale stormwater management improvements, such as retention or 
detention ponds, bioretention cells, rain gardens, bioswales, and infiltration trenches.

• Large open areas for temporary uses such as mobile grocery stores, food trucks, farmer’s market, and 
festivals.

Action cR2-b: execute the ReDevelopment of publicly owneD, vAcAnt fAcilities AnD otheR 
high-oppoRtunity sites.

 Successfully redeveloping one of the identified high-opportunity sites will involve coordination between the 
City of Birmingham, the public agency that owns the site, the interested developer, and residents. This group must 
agree on the best use for the site that caters to the local community’s needs, such as a use that will strengthen or 
employ the local workforce or as a use that will provide services and amenities to residents. 

 First, the Mayor’s Office of Economic Development can assist in identifying and attracting developers. Then 
the City of Birmingham can work with the public agency that owns the property -- such as the Birmingham Board of 
Education or the Jefferson County of Board of Health -- to buy the property form them or execute a land swap for it. 
Then, the City can either sell the property to the developer or sign a memorandum of understanding (MOU) that gives 
the developer the opportunity to prepare the site for development before the City agrees to sell the property if the 
developer has met all of the MOU’s conditions.
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Map 2.2.2: Sites for Adaptive Reuse and Redevelopment
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Action cR2-c: estAblish pARtneRships AnD Align ResouRces to RevitAlize otheR sites in the noRth 
biRminghAm community.
 
 Revitalizing the North Birmingham Community will require public-private collaboration. The implementation 
table in Chapter 6 pairs potential partners with specific action items. Below are are just a few organizations and 
resources that the North Birmingham Community could partner with:

• City of Birmingham: The Department of Community Development, the Mayor’s Office of Economic 
Development, and the Planning, Engineering & Permits Department should coordinate and prioritize the 
allocation of grants, loans, and resources.

• Environmental Protection Agency (EPA): The federal agency is working with the city’s elected officials 
to remediate contaminated properties and to leverage resources across state and federal agencies 
to collaborate on addressing stormwater management, improvements to health, and community and 
economic development. 

• Northern Birmingham Community Coalition (NBCC): This organization of neighborhood leaders 
focuses on commercial revitalization, access to healthcare, and housing redevelopment in the context of 
environmental justice.

• Birmingham Land Bank Authority: The BLBA can acquire and redistribute properties that have been 
tax delinquent for five or more years. These properties can be transferred to adjacent property owners, 
nonprofits, and developers. The land bank can use this plan as a guide for which delinquent properties to 
acquire and how best to destribute them.

• Faith-based, non-profit, and community development organizations and local businesses: This 
group of local stakeholders can develop new housing, provide community services, and coordinate the 
maintenance of neighborhood blocks by allocating materials, tools, and volunteers.

• Jefferson County Health Action Partnership: This coalition of more than 80 organizations and 
agencies works together to improve the county’s health measurements. The partnership will be of 
particular help when implementing health-related action items.

• Housing Authority of the Birmingham District: The authority manages public housing in the 
Collegeville and Fairmont neighborhood, coordinates the Section 8 Rental Assitance Program, and the 
Lease-Purchase Homeownership Program.

• Birmingham-Jefferson County Transit Authority (BJCTA): The transit authority operates and directs 
the city’s public transportation. BJCTA can help the North Birmingham Community by improving transit 
routes and bus stations for better connectivity.
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Economic & Workforce Development
3.1 Economic & Workforce Development Needs and Opportunities

 Economic and workforce development are critical, complementary components of a city’s growth. Without 
an educated and skilled workforce, companies cannot grow and cities cannot retain and attract companies. Without 
a diverse and stable foundation of industries and supporting businesses, employees are not able to develop, retain, 
and expand their skills and careers in order to contribute to a city’s economy. Consequently, a lack of or imbalance 
between these two components leads to economic decline, high unemployment, poverty, and low quality of life. The 
Industrial Development and Commercial Development strategies and recommendations presented in this section will 
address these challenges and opportunities.

Skills, Education, and Income Gap
 The North Birmingham community faces many challenges to building and sustaining a strong economy. With 
an increasingly older population, an unemployment rate of 23.2% in 2010, and an educational attainment of only 6.7% 
for bachelor’s degrees and higher, there is a severe mismatch in the community’s labor force between the types of 
jobs available and the skills and education required. While the largest share (41.3%) of jobs in the community are in 
the goods-producing industries, only 10.5% of the community’s labor force works in these industries. Alternatively, 
while 70.9% of the community’s labor force works in the services and trade sectors, only 42.2% of all jobs within the 
community are from these sectors. This discrepancy demonstrates the need to strengthen the relationship between 
local employers and the community’s workforce.
 
 Although the educational attainment rates for higher education are relatively low, 75.5% of adults in the 
community have at least a high-school diploma. Paired with the prevalence of goods-producing industries in the 
community, the high rate of high school graduates can provide a ready supply of labor to new businesses.

Business District, Transportation Improvements, and Opportunity Sites
 Despite these challenges, the North Birmingham Community has many opportunities to reverse this cycle of 
economic decline. The North Birmingham Business District is a critical asset that serves the entire community. With its 
historic character, land ready for development, and unoccupied buildings available for adaptive reuse, the district has 
the potential to attract new businesses and tenants. Targeted investments in education, workforce development, and 
empoyment opportunities are needed to overcome this challenge.

 Another opportunity area for economic development is located along Finley Boulevard. With its capacity for 
freight movement, connection to major highways, underutilized properties, and vacant parcels, the area along Finley 
Boulevard is prime for commercial and industrial development. In addition, the planned expansion of Finley Boulevard 
to Vanderbilt Road will provide a better connection to the airport and will make the area even more attractive to new 
and existing businesses. The extension under construction of Interstate 22 to U.S. Highway 31 and the presence 
of large strategically-located brownfield sites throughout the community also present opportunities for long-term 
economic development.  
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Table 3.1 Economic & Workforce Development Needs and Opportunities
NEEDS

Industrial and commercial development

Employment opportunities for stable careers

Higher education and professional/technical training programs

Variety and greater number of neighborhood businesses

OPPORTUNITIES
North Birmingham Business District’s historic character and available space for expansion

Finley Boulevard corridor’s access and availability for commercial and industrial development

Undeveloped, large parcels with access to highways 

Large, brownfield sites strategically located for adaptive reuse

3.2 Industrial Development (ID) Strategies and Actions 

 The North Birmingham Community, developed from the traditional industries of mining, iron, and steel, is 
still predominantly an industrial center for Birmingham. Despite the recent, ongoing challenges with environmental 
justice that is partly a result of decades of environmental pollution, it is essential for the economic prosperity of the 
community, the city, and the region as a whole, to continue providing opportunities within the community for industrial 
development.

 The challenge for the North Birmingham Community is to change the negative perception of industry of 
the past as a source of pollution, nuisance, and blight into the 21st century industrial development that provides 
opportunities for employment and economic prosperity. Future industrial development must work closely with 
residents to avoid the environmental and workforce mistakes made in the past.

INDUSTRIAL DEVELOPMENT (ID) GOALS

1) traNsForm the North BirmiNgham CommuNity iNto a regioNal model For sustaiNaBle, 
21st CeNtury iNdustrial develoPmeNt.

2) attraCt, ProteCt, aNd retaiN 21st CeNtury iNdustrial develoPmeNt.

3) Provide valuaBle aNd sustaiNiNg Careers iN 21st CeNtury maNuFaCturiNg For the 
CommuNity’s workForCe.
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21st Century Industrial Development in the North Birmingham Community
 There are several potential benefits for encouraging industrial development in the North Birmingham 

Community. Manufacturing is still an urban process, as 80% of all U.S. goods are exported from the 100 most 

populous metropolitan areas in the United States. As the nation’s source of research, development, and innovation, 

manufacturing strengthens networks of competitors, suppliers, customers, universities, and research and development 

cooperatives (APA, 2014). With access to highways and proximity to an international airport, major universities, and 

research centers, the North Birmingham Community provides a strategic location for 21st century manufacturing. 

 Encompassing a wide range of fields and sectors, industrial development enhances employment diversity, 

wages, and the quality and stability of jobs. Since the end of the recession in 2009, manufacturing has been one of the 

few sectors in the economy that has consistently increased in employment. Furthermore, out of all the manufacturing 

jobs, about 30% are in the growing fields of science, technology, engineering, and mathematics (STEM). With an 

average salary of $53,000 and about half requiring less than a bachelor’s degree, STEM manufacturing jobs are 

not only a source of higher income but are also within reach to the community’s labor force (APA, 2014). As of 

2011, across the nation the educational attainment of the manufacturing’s labor force with a high-school degree 

had the largest share – about 35%, which further emphasizes the compatibility of the community’s labor force to 

the manufacturing industry (Manufacturing Institute, 2012). Although the manufacturing labor force typically tends to 

comprise an older demographic, new employment opportunities will become available for a younger generation as 

more veteran workers go into retirement (APA, 2014). Hence, manufacturing jobs provide an incentive for a younger 

generation of workers to stay in the community, build a stable and relatively well-paying career, and contribute to the 

local economy. 

 Since the late 20th century manufacturing in the United States has restructured from single entities housing 

material sourcing, manufacturing operations, and distribution to multiple, individual businesses outsourcing specific 

functions in the supply chain. In essence, manufacturing has split into three specialized sectors: production, 

distribution, and repair. The specialization on production allows businesses in manufacturing to evolve by relying 

on technology and innovation to produce new products and methods. The distribution sector – made of businesses 

in wholesaling, warehousing, shipping, and delivery – have space and access requirements while enterprises in 

the repair sector mostly value proximity to goods sold and used by retail consumers and businesses. Although 

urban manufacturers typically comprise of small- and medium-sized enterprises employing on average 40 workers, 

collectively these enterprises provide a significant contribution to jobs, productivity, and innovation (APA, 2014). 

 Today, 21st century manufacturing can coexist within and adjacent to residential neighborhoods and commercial 

districts in the North Birmingham Community. Modern processes, buildings, and equipment can limit nuisances from 

sounds, odors, and mechanical vibrations. Urban design and land use regulations such as landscape elements, street 

configurations, facade treatments, and zoning provide solutions to buffer bland or unattractive industrial facilities and 

manage freight traffic (APA, 2014). Given its strategic location, site compatibility, and ready labor force, the North 

Birmingham Community has a tremendous opportunity to become the city’s hub for 21st century manufacturing while 

enhancing economic and workforce development to a higher level.

Sources:
American Planning Association. (2014). PAS Report 577: Sustainable Urban Industrial Development. Chicago, IL.:
Leigh, N. G., Hoelzel, N. Z., Kraft, B. R., & Dempwolf, C. S. 
Manufacturing Institute, Manufacturers Alliance for Productivity and Innovation, National Association of Manufacturers. (2012). Facts about 
Manufacturing. (9th ed.). Retrieved from http://www.themanufacturinginstitute.org.
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STRATEGY ID1: PUBLISH A COMPREHENSIVE INVENTORY AND ASSESSMENT OF 
INDUSTRIAL LAND, BUILDINGS, AND BUSINESSES

Action iD1-A: iDentify inDustRiAl Development constRAints AnD RequiRements foR potentiAl siting in vAcAnt 
lAnD AnD existing inDustRiAl pRopeRties.
 
 For the most part, 21st century manufacturing requires large and flat yards, structures with large building 
footprints, capacity for truck parking, and high-loading clearances. However, older industrial properties with small 
building footprints, small truck bays, and narrow access roads are not completely obsolete for 21st century industrial 
development. The site factors to consider are:

• Site grade and elevation
• Soil type and capacity for storm water drainage
• Size and capacity of water treatment plants and of water and sewer mains
• Quality of natural gas and electric power services
• Quality, type, and distance to telecommunication service
• Site and building design
• Conditions of current and surrounding properties

 
 By matching these general guidelines with available vacant, undeveloped land and industrial properties in 
the community, local planners, community stakeholders, industrial businesses, and the development community can 
identify the best sites to locate and expand 21st century industrial development.

  Figure 3.2.1: Small-scale 3D printing studio shop

  
Source: blogTO, New 3D print studio, 2013
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Action iD1-b: iDentify, cAtegoRize, AnD Assess bRownfielDs in the community.

 
 Vacant, abandoned, or underutilized properties that are affected by environmental contamination are referred 
to as brownfields. Rail yards, gas stations, dry cleaners, landfills, and factories associated with raw materials and 
chemicals that are no longer in operation are typical examples. Despite the high risk, liability, and uncertainty 
associated with their redevelopment, brownfields present many opportunities to urban communities. Their strategic 
location in proximity to centers of employment, cheaper land relative to other in-town locations, and existing 
infrastructure make them valuable.

 
 A comprehensive database of brownfields in the community – categorized by type, size, and degree of 
environmental contamination – is critical in order to assess the benefits and impacts of redevelopment. This database 
could be the city’s first step towards addressing these properties with the help of the Alabama Department of 
Environmental Management (ADEM) and the EPA. ADEM provides a 10-step guide to redevelop brownfields (as 
shown in Figure 3.2.3 on the following page), a list of brownfields throughout the state, and a Brownfields Cleanup 
State Revolving Loan program. The EPA’s Brownfields Program also offers grants and revolving loans for technical 
assistance, assessment, planning, remediation, and environmental job training. These agencies could help the City 
develop a brownfield database.

Figure 3.2.2: Online brownfield property database

 
Source: Pennsylvania Department of Environmental Protection, 2015
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Figure 3.2.3: ADEM’s “Ten-Step Process for Successful Brownfields Redevelopment”

Step 1 - Identify Property

Step 2 - Site Evaluation

Step 3 - Remediation / Cleanup Planning

Step 4 - Site Solution

Step 5 - Site Cleanup

Step 6 - Liability / Cost Protection

Step 7 - Exploring Marketability

Step 8 - Redevelopment Begins

Step 9 - Completion

Step 10 - Identify Next Property

Action iD1-c: Develop A DAtAbAse of inDustRiAl pRopeRties AnD bRownfielDs in the community.

 
 In addition to a brownfield database, a public database of vacant, undeveloped, existing, and blighted 
industrial properties will have numerous uses:

• Residents and community organizations will benefit from learning about redevelopment opportunities in 
or near their neighborhoods. 

• Industrial brokers and real estate agents will have another source of reliable information to guide and 
inform their clients.

• Industrial land developers and manufacturers will have ready access to the possibilities of locating or 
expanding their business in the community. 

• City officials and government agencies will be able to leverage this information to plan how to redevelop 
vacant and abandoned industrial properties.

 Together, these stakeholders can work to find the appropriate use for a property that serves the community as 
a potential quality of life enhancement (parks, open space, etc.) or a business that creates local jobs.
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STRATEGY ID2: MAINTAIN URBAN INDUSTRIAL LAND AND IMPROVE THE CHARACTER OF 
INDUSTRIAL AREAS

Action iD2-A: upDAte the city’s zoning oRDinAnce foR inDustRiAl AnD mixeD-use DistRicts in the community 
to ensuRe compAtibility AnD gRowth of inDustRiAl businesses without ResiDentiAl conflicts.
 
 In order for industrial districts to operate in the long-term, it is essential to prevent encroachment of 
incompatible uses, allow for synergies between industrial businesses in the supply chain, and plan for industrial 
business expansion. Designating areas for industrial land uses as far as possible from neighborhoods in the Future 
Land Use Map, detailed in Chapter 5, will allow for industrial businesses without creating conflicts in residential areas. 
This plan’s Future Land Use Map does not expand the size of heavy industrial land uses beyond the areas designated 
in the 2013 comprehensive plan. Instead, the the plan does designate mixed land use areas that will allow for some 
light industrial uses in moslty commercial areas. 

 The city’s Zoning Board of Adjustment or Planning Commission should only grant variances issue rezonings, 
or generallysteer from this idea if the proposed use is compatible with or adequately buffered from an existing 
industrial use. Such examples include commercial uses within the local industry’s supply chain. However, as 
expressed by community members, businesses such as junk dealers and others that degrade the community’s visual 
appeal should not be allowed.

Figure 3.2.4: Compatible industrial use in a neighborhood

  
Source: a State of Teal, Avondale Brewery, 2014
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Action iD2-b: incoRpoRAte AnD encouRAge higheR-quAlity Design AnD opeRAtionAl stAnDARDs in inDustRiAl 
DistRicts.
 
 Community members expressed concerns during regarding the aesthetics, noise, and other negative impacts 
caused by industrial uses. For North Birmingham to attract and to benefit from industrial businesses in the future, 
higher-quality design and operational standards must be created, monitored, and enforced. These standards can be 
applied through the conditions within industrial master plans for large sites and in the conditions for rezonings and 
variances for industrial properties.

 Problem: Waste piled up visibily above fences
 Possible Solutions: 

• Conditions placed on future industrial properties restricting visibility of waste
• Landscaping (trees and vegetation) that creates a more appealing and effective buffer

 Problem: Trucks using neighborhood streets
 Possible Solutions: 

• Refer to Strategy TI3 in Chapter 4: Transportation and Infrastructure

 Problem: Stormwater runoff
 Possible Solutions: 

• Requiring individual properties to install landscape elements that control and mitigate stormwater 
runoff

• Area-wide stormwater features

 Problem: Noise
 Possible Solution: 

• Agreements with affected residents that detail when a business should conduct its loud operations

 Problem: Pollution
 Possible Solutions: 

• Additional and continuous monitoring for air toxics
• Real-time notification system for pollution events
• Enforce existing air pollution regulations (Clean Air Act, Clean Water Act, Jefferson County Board of 

Health rules and regulations)
• Free health clinics to screen for air pollution-related health problems
• Establish pollution prevention committee with citizen involvement to be tasked with ensuring 

available pollution prevention technologies measures are used

Action iD2-c: conDuct mAintenAnce AnD impRovements in inDustRiAl DistRicts foR the benefit of both the 
businesses AnD ResiDents.

 Infrastructure maintenance and improvements can be prioritized and carried out through the city’s capital 
improvement budgetting process. Items to consider would be:

• Street repair and improvements to ensure that truck routes are well established and maintained and 
previously impaired residential streets are repaired

• Broadband services for high-tech industries that could also serve residents
• Signage that propertly identifies neighborhoods and industrial districts
• Lighting around industrial properties and adjacent neighborhoods to address safety concerns
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STRATEGY ID3: PROMOTE INDUSTRIAL BUSINESS DEVELOPMENT, RESEARCH, AND 
WORKFORCE TRAINING

Action iD3-A: develoP a loCally-FoCused iNdustrial iNCuBator aNd workForCe develoPmeNt CeNter.

 
 Business incubators are invaluable tools to strengthen economies and an industry’s workforce. By providing 
technical support in a flexible facility, incubators assist startup firms from the early stages of business development to 
when a company has become established. Incubators vary by industry, but in general they provide:

• flexible and affordable leases
• conference rooms, laboratories, and shared spaces
• assistance in finding affordable expansion and investment capital
• accelerated growth in a targeted industry sector

 
 While the City of Birmingham already has one business incubator -- the Innovation Depot -- an industrial 
incubator located within the North Birmingham Community would go a long way in advancing 21st century 
manufacturing and workforce development. The North Birmingham Industrial Incubator could tailor to both existing 
industrial sectors in the local community and to future businesses. The community’s existing businesses would 
benefit from the ideas developed from the incubator’s companies and could partner with the incubator to train 
potential employees for specific skills. The community’s incubator would also develop a more diversified economy, 
produce goods to service the local community, and help train a more productive and skilled workforce. 
 
 A great source of research, development, and innovation that should be pursued to advance 21st century 
manufacturing in the North Birmingham Community is the National Network for Manufacturing Innovation. Initiated 
by the current White House administration, the objective is to establish regional hubs – Institutes for Manufacturing 
Innovation (IMIs) – from public-private partnerships of universities, government agencies, and industries to develop 
new industrial technologies, processes, and products. Out of a planned initial network of 15 IMIs, four hubs have been 
established in the Midwest and Eastern regions of the country focusing on power electronics, digital manufacturing, 
3D printing, and lightweight and modern metals. By leveraging the Birmingham region’s major research and 
technical universities and colleges, a strong healthcare sector, and well-established industrial companies, the North 
Birmingham Community has the opportunity to bring in a IMI to become a regional center of research and innovation 
for 21st century manufacturing. Additionally, these larger employers in the area could work with the incubator and 
workforce development service to address their employment needs.
 
 Action CR2-A and Map 2.2.2 from Chapter 2 recommend sites for a North Birmingham industrial incubator or 
a research center at the North Birmingham Elementary School and at the former U.S. Pipe & Foundry site. 
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3.3 Commercial Development (CD) Strategies and Actions 

 The North Birmingham Business District began developing during the early decades of the 20th century as 
a trading center for northeast Jefferson County. Today, the district has some neighborhood amenities and shops but 
lacks the concentration of businesses needed to support a thriving, vibrant, and active community. 

 Aside from the North Birmingham Business District, the community’s commercial areas are characterized 
by abandoned properties, vacant lots, fast food outlets, and convenience stores scattered on major roads and 
in neighborhood pockets. As mentioned before, the community is underserved in the quantity and quality of 
neighborhood amenities, such as daycare centers, retail shops, restaurants, and grocery stores. The substandard 
level of transit service and private vehicle transportation hinders access to healthier food outlets and amenities 
outside of the community as well.

 The challenge for the North Birmingham community is to leverage its commercial core and the ongoing 
expansion of its major roads to revitalize its business district and neighborhood commercial pockets. This section 
includes strategies and actions that directly target commercial development in North Birmingham.

 The goals below relate to the Birmingham Comprehensive Plan and will be achieved by implementing 
these strategies and actions. A series of action items are presented and described on the following pages. The 
implementation chapter identifies potential partnerships for each action item along with a potential timeline.

COMMERCIAL DEVELOPMENT (CR) GOALS

1) traNsForm the North BirmiNgham BusiNess distriCt iNto mixed-use, traNsit huB For 
liviNg, workiNg, aNd shoPPiNg. 

2) exPaNd NeighBorhood shoPs aNd ameNities throughout the CommuNity.

3) eNhaNCe aCCess to high-quality, healthier Food outlets iN the CommuNity.



Plan Recommendations: Economic & Workforce Development

North Birmingham Community Framework Plan34

STRATEGY CD1: PUBLISH A COMPREHENSIVE INVENTORY AND ANALYSIS OF COMMERCIAL 
LAND, BUILDINGS, AND BUSINESSES.

Action cD1-A: conDuct A moRe DetAileD ReAl estAte mARket AnAlysis of commeRciAl Development in the 
community to AttRAct the RecommenDeD business types in specifieD locAtions.
 
 A preliminary market study has been conducted and is presented in the appended Existing Conditions 
Document. The study analyzes the supply and demand of the local market to determine the spending potential 
and retail sales of existing business groups. A more detailed and focused real estate market analysis is needed to 
determine the market rate and appraised values for commercial properties, the vacancy rate, the absorption rate, and 
the overall stock of commercial land and spaces. This analysis should identify commercial development constraints in 
North Birmingham, too. General site and building factors to consider for commercial properties are:

• Ceiling heights of at least 9 feet for office and 14 feet for retail
• 90 feet of depth and 25 feet in width for most retail shops
• Building footprints between 50,000-200,000 square feet for big-box stores
• Sidewalk access and ground level space for retail
• Quality of electric power and telecommunication services
• Building design and conditions of surroundings

 From this analysis, better informed decisions can be made to identify market rents and sale prices needed to 
support investment in commercial development, business attraction, and expansion. 

Action cD1-b: pRomote commeRciAl Development of suggesteD AnD RecommenDeD business types At 
iDentifieD sites.

 The preliminary market study in the Existing Conditions document, the recommendations made by the North 
Birmingham Health Impact Assessment, and suggestions from community members identified possible sites and 
businesses that could address the communty’s needs.

Map 3.3.1 on the following page: 
A. Mixed-use development near transit access:

• Assisted living units for senior citizens and/or a senior center
• Affordable and mixed-income residential units 
• Retail space or office space for small businesses

B. Retail and service:
• Small sporting goods, furniture stores, electronic goods stores
• Florists, hobby and gift shops, tailors
• Specialty food stores and restaurants

C. Grocery and/or general merchandise
D. Industrial development:

• Warehousing, distribution, and logistics
• 21st century industrial incubator

E. Highway commercial:
• Outlet malls, shopping centers, and big-box stores that would reduce the community’s retail gaps

F. Food & Entertainment District 
• Food outlets, small specialty grocery stores, entertainment activities and businesses within a mixed-

use district
f. Satellite food services areas 

• Farmer’s markets, small specialty grocery stores, food trucks, and mobile grocery trucks to improve 
the access to quality food
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Map 3.3.1: Initial Market Study Sites for Commercial Development
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Figure 3.3.1: Uptown, A Food & Entertainment District

Source: Weld for Birmingham, 2014

STRATEGY CD2: PROMOTE AND ENHANCE COMMERCIAL DEVELOPMENT

Action cD2-A: upDAte the city’s futuRe lAnD use mAp AnD zoning oRDinAnce to encouRAge commeRciAl AnD 
mixeD-use Development in compAtible locAtions.
 
 Fortunately, the North Birmingham Business District already has the urban design elements needed to attract 
businesses, customers, and visitors. Some of the district’s attractive design features are its historic character, district 
signage, pedestrian scale, light posts, wide sidewalks, continuous building frontages, and plenty of on-street and off-
street surface parking. 
 
 Where the district falls short of success is in its mix and concentration of commercial uses and complementary 
uses. Mixed land uses and complementary uses are designated in the Future Land Use Map in Chapter 5. By mixing 
residential and office uses vertically within a building and horizontally across adjacent parcels, a greater concentration 
of customers, employees, and businesses can be attracted to support more commercial businesses. An improved 
transit plan, detailed in the following chapter, will help the area become a transit hub better connected to the rest of 
the city and to nearby neighborhoods.

Action cD2-b: estAblish A fooD & enteRtAinment DistRict in the Acipco-finley neighboRhooD.

 
 The North Birmingham community is known for landmark restaurants and one of the largest farmer’s markets 
in the state. All situated within the Acipco-Finley neighborhood, institutions such as Niki’s West restaurant, Eagle’s 
restaurant, and the Alabama Farmer’s Market attract customers and visitors. Unfortunately, the community as a 
whole is underserved by restaurants, grocery stores, and healthy food access. Hence, there is a great opportunity to 
leverage these community assets to strengthen the area into a destination with uses such as:

• Food outlets: sit-down and specialty restaurants (Figure 3.3.1)
• Food distribution and warehousing: suppliers connecting farmers, the farmer’s market, local 

restaurants, customers, and visitors
• Entrepreneurs: spin-off businesses that start out at the farmer’s market or in rentable kitchen facilities, 

such as mini grocery stores and food trucks
• Entertainment activities and businesses: Complimentary businesses and sites for festivals
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Action cD2-c: use ARt pRojects, lAnDscAping, AnD pop-up shops to eneRgize commeRciAl DistRicts.

 
 Transforming a blighted commercial area into a more attractive place through aesthetic improvements can 
improve the quality of life for residents, boost the confidence of investors and businesses to open a new business in 
the community, and encourage customers and visitors to return. For these improvements to work best, community 
members should be engaged to decide the best locations and a look and feel the community supports.

Projects that could improve an commercial area’s apperance include:
 Art projects and signage:

• Murals on blank facades, neighborhood signs and banners, and decorative lighting
Landscape projects:

• Trees, benches, and hedges to define a space; plants and flowers to decorate retail displays and 
outdoor dining areas; and rain gardens for stormwater management

Pop-up projects (figure 3.3.2):
• Temporarily convert vacant storefronts into spaces for emerging businesses to convey a vibrant 

commercial area
• Temporarily close a street for a block party, festivals, and other activities
• Transform unused on-street parking into platforms for dining areas, vegetation, or displays
• Organize community volunteers to clean up sidewalks and landscape elements, paint building 

facades, and make minor repairs to signs and entrances

Figure 3.3.2: Pop-Up Shops & Festival in Woodlawn

Source: Kelsey Stein of AL.com, 2013
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4.1 Introduction

 Transportation plays a critical role in the livability of the North Birmingham Community, affecting access to 
education and opportunity, food, retail, worship, and recreation. Circulation patterns and behaviors also affect the 
quality of residential streets and the safety and walkability of the area’s major streets. The planning and execution of 
quality transportation connections has always been a precursor to growth and economic success. However, a lack of 
investment in transportation infrastructure and services has failed to support the community’s desired changes. 

 The Birmingham Comprehensive Plan identified several goals for the City’s transportation system, as well as 
policy considerations for decision-makers. These include:

Goals Policies

Birmingham’s transportation systems help 
build the city’s 21st-century economy and 
a livable urban center.

• Support strategic initiatives using private and public funds to maintain and 
enhance the city’s street and transit systems to support city livability.

• Ensure that street improvements and development projects are designed to 
accommodate all users including motorists, pedestrians, bicyclists, and transit 
riders.

• Support Complete Streets policies and practices.

• Support the development of a multi-modal transportation plan that creates 
complete networks and offers high quality travel options for every budget into and 
within the city.

Bicycling and walking in the City of 
Birmingham are comfortable, safe, and 
convenient modes of transportation and 
recreation.

• Support investments and programs that provide safe, functional, attractive 
pedestrian environments and walkable districts along transit arterials.

• Support the development of a complete bicycle network of on-street and of-street 
bicycle routes and trails.

• Support implementation of the Rid Rock Ridge and Valley Trail System, including 
the on-street pedestrian segments.

Transit in Birmingham is fast, reliable, 
well-connected, and inviting for use by 
residents and visitors alike.

• Support coordination and policies among major employers, the City, BJCTA, 
ALDOT, and the metropolitan planning organization (MPO) for better transit service 
and efficient routing within the city and county.

• Support coordination among the MPO, the City, and the region to improve 
access to private, state, and federal funding for safe and high-quality transit.

• Support compact development at potential transit stops to support high-quality 
transit.

Streets and sidewalks are accessible and 
maintained in good repair.

• Support a system of public criteria for street and sidewalk maintenance priorities.

• Support establishment of a pavement management system, ideally as part of an 
overall asset management system.

Birmingham has state-of-the-art inter-city 
passenger travel and freight 
transportation systems.

• Support expeditious completion of air terminal and cargo projects and the 
Intermodal Facility.

• Advocate for passenger rail and enhanced passenger air service.

• Evaluate options to expand Birmingport based on market conditions and 
feasibility.

Transportation & Infrastructure
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4.2 Community Concerns Related to Transportation
 
 North Birmingham Community residents and stakeholders and the North Birmingham Health Impact 
Assessment provided input and research on transportation topics while this framework plan was prepared. All 
comments and suggestions were analyzed to develop the following community-based concerns and priorities.

Expand Transportation Choices and Options
 The overarching transportation theme was expanding and increasing personal mobility choices. Community 
residents and stakeholders emphasized their desire to have greater access to convenient and safe walking, bicycling, 
and public transit opportunities. Many of the North Birmingham Community residents grew up walking, biking, 
and using the public transit system. They noted that they no longer can do so -- especially regarding the public 
transit system -- and that their access to jobs and services by and large requires them to drive. For lower-income 
communities with many residents who are elderly and/or do not own vehicles, the combination of businesses and 
services leaving the community and inadequate public transportation amplifies this economic and social isolation.

Improve Public Transportation
 A specific element of expanding travel choices is the need for broad support for investing near-term and long-
term in public transportation. The Birmingham Jefferson County Transit Authority is seeking to remake its fixed route 
bus services and has proposed several options to make these services more efficient, reliable, and ultimately more 
attractive. 
 Many North Birmingham Community residents and stakeholders spoke about the potential for improving 
public transit services, and are excited about the prospect of a higher-level transit stop -- that is, a community super 
stop within the downtown North Birmingham area (identified in Map 4.3.3). Residents were equally as excited about 
the prospect of reconfigured transit services that would provide more frequent and reliable service to opportunities. 
They highlighted opportunities within the historic North Birmingham neighborhood’s downtown area and expressed a 
desire to be able to travel within the activity centers in their community.

Create Safe Walking and Bicycling Environments
 As with public transportation, North Birmingham Community residents strongly supported the expansion of 
walking and biking for both commuting and recreational uses. Active transportation is growing in prominence within 
the City of Birmingham, and areas that have embraced non-motorized travel are highly valued. Whether it’s children 
walking to school, residents walking to the shops in the North Birmingham neighborhood center, commuters biking to 
work, or visitors following the Civil Rights trail to Bethel Baptist Church, North Birmingham Community residents need 
a safe place to travel.
 North Birmingham Community residents advocated for walkable streets, and in areas where the pedestrian 
infrastructure exists, to maintain and improve these facilities. Residents and stakeholders recognized that safe, 
convenient, and attractive non-motorized travel environments are also key to having to successful transit, as most 
transit passengers are really pedestrians on buses.

Support Green Infrastructure
 The North Birmingham Community has issues with flooding near Village Creek. As such, a number of 
roadways experience flooding. Flooding in the Collegeville neighborhood impacts area roadways during heavy rains 
and makes some of these facilities unpassable. Residents expressed an interest in how the transportation system 
might help minimize or mitigate the impacts of stormwater.
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Minimize and Mitigate Freight Impacts on the Community
 North Birmingham residents expressed frustration with the movement of freight through their community 
by truck and rail. They expressed a desire to ensure that freight movement doesn’t infringe on their desires for the 
community’s streets to become multimodal.

Truck Impacts
 Residents in Collegeville, Harriman Park, and North Birmingham expressed concern about the 
number, size, and speed of trucks traveling through their neighborhoods. Many of these trucks have origins/
destinations within the community traveling  travelling to or from the many heavy industrial, mining, or logistics 
facilities. The routes of these trucks follows a direct path to the interstate roadway system, with trucks entering 
and existing I-65 at 32nd and 33rd Streets respectively, and I-20/59 from SR-79/Tallapoosa Road. 
 Likewise, trucks heading west are using 33rd Avenue West/4th Street West to cut through the Hooper 
City neighborhood to access Coalburg Road and Corridor X (Future I-22). Coalburg Road is currently the 
terminus of Corridor X, a future interstate roadway that connects the Cities of Memphis, Tennessee and 
Birmingham generally following the U.S. 78 corridor. 4th Street West becomes Coalburg Road as it crosses 
Daniel Payne Drive/41st Avenue West. Daniel Payne Drive/41st Avenue West also has an interchange with 
I-65.  

In short, truck traffic problem areas within the North Birmingham Community impacts (Map 4.3.3):
• F.L. Shuttlesworth Drive
• Coalburg Road
• 4th Street West
• 34th Street West
• 32nd Avenue North
• 33rd Avenue North
• 35th Avenue North

Rail Impacts
 The impacts of freight rail on the North Birmingham Community, and in particular the Collegeville 
neighborhood, are well documented. Freight rail lines split the Collegeville Center public housing community 
essentially down the center. They crisscross the Collegeville neighborhood, and there are a large number 
of at-grade rail crossings. Trains have been known to routinely block access into and out of Collegeville, 
stopping across the at-grade crossings as trains are loaded at the nearby industrial facilities or train sets are 
assembled. Because of this, neighborhood residents are subject to disconnection and safety concerns.   
 Collegeville residents expressed concern and frustration about the continuing issues with freight rail 
movements. However, the City of Birmingham and the Alabama Department of Transportation approved plans 
in February 2015 to build a pedestrian and automobile bridge to address this need. 

Make Infrastructure Maintenance Investments a Priority
 North Birmingham Community residents, especially those in Hooper City, expressed concern over 
transportation infrastructure maintenance. Residents prioritized a “fix-it first” strategy for repairing and maintaining 
streets within existing residential neighborhoods and developed commercial areas before building new streets and 
expanding into areas with little or no development.
 A number of streets and sidewalks across the North Birmingham Community exhibited signs of neglect and 
deterioration. Vegetation in the rights-of-way of some areas was completely overgrown, covering important signage 
such as speed limits and way-finding, blocking driver sight lines, and encroaching into the travelway. Pavement edges 
were observed to be crumbling and/or deteriorated, and stormwater drainage and conveyance infrastructure is in 
need of maintenance.
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4.3 Strategies for Addressing Community Concerns

 Despite the transportation deficiencies brought about by the impacts industry, North Birmingham Community 
residents recognized the potential for improved mobility through the power of place-making. Residents’ desires for 
expanded travel choices, improved transportation facilities, and enhanced services reflects their vision for a renewed 
sense of place. The recommended modifications to the transportation system reflect addresses how the travel 
network might meet the community’s mobility needs and contribute to (re)development of North Birmingham as a 
vibrant place.  

STRATEGY TI1: BUILD A MULTIMODAL TRANSPORTATION NETWORK 

 The City of Birmingham’s residents stated a desire to provide more options to residents and business about 
the way the people and goods could travel in the city. The North Birmingham Community residents echoed this 
sentiment and discussed their desire for the North Birmingham neighborhoods to have more travel choices. One way 
to accomplish this is for the city to build a multimodal transportation network.

Action ti1-A: builD out the ReD Rock RiDge AnD vAlley tRAil system.

 
 The Red Rock Ridge and Valley Trail System is a transformative, long-term plan for greenways, bikeways, 
and complete streets. Centered in Jefferson County, Red Rock is intended to be the basis of a regional plan non-
motorized travel for the Birmingham metropolitan area. When completed, it will knit together communities across 
Jefferson County. A significant portion of the plan is within the City of Birmingham, and provides guidance for the 
development of a non-motorized travel network. The City of Birmingham has adopted the Red Rock plan as its non-
motorized transportation plan. As the city moves forward with developing a comprehensive transportation plan, Red 
Rock will be incorporated and adjusted where necessary.
 
 A key part of the framework planning process is consideration for how the Red Rock plan might be 
implemented within individual plan areas which are comprised of communities and neighborhoods. Red Rock 
identities six (6) distinct trail sections of the Village Creek Corridor that serve the North Birmingham Community. A 
small portion of the Five Mile Creek Greenway system is also located in the North Birmingham Community planning 
area.  

The existing, planned, and/or proposed trails located here include:
Carver High School Trail

The Carver High School Trail is a proposed street-based trail that travels along 24th Street North, starting at 
Village Creek and running to 36th Avenue North, turning east and connecting to the proposed U.S. Highway 
31 Greenway and ending outside of the Titusville Community. This trail provides the North Birmingham 
Community’s residents direct access to George Washington Carver High School and is envisioned to facilitate 
bicycle movements via sharrow pavement markings and shared access road signage.  The trail also is 
envisioned to have a sidewalk on at least one side of the road. 

U.S. Highway 31 Greenway 
The U.S. Highway 31 Greenway is a proposed multi-use trail that will link the interior of the North Birmingham 
Community with Turkey Creek. The facility is recommended to be developed as a shared-use side path that 
will begin at 24th Street North with the Carver High School Trail and will travel east along 35th Avenue North 
towards U.S. Highway 31. The proposed trail will cross the railroad tracks on a side-bridge at the existing 
vehicular bridge. It will parallel Highway 31 as it travels northeast and connect with the Turkey Creek Greenway.
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Shuttlesworth Drive Trail
The Shuttlesworth Drive Trail is a proposed street-based path.that will follow Shuttlesworth Drive, connecting 
21st Avenue North and Cedar Street in the northern part of the Harirmon Park neighborhood. This connection 
to Cedar Street also wil enable access to the Lewisburg Greenway which is proposed to connect with the Five 
Mile Creek Greenway. The proposed trail will include sharrows (pavement markings indicating that roadway 
travel lanes are to be share by both motorized vehicles and bicycles), signage to mark the route for shared 
access, and sidewalks. 

29th Avenue Trail
The 29th Avenue Trail is a street-based trail that provides a direct connection to the historic Bethel Baptist 
Church at 33rd Street North. The trail follows 29th Avenue North, and originates at the Carver High School Trail 
at 24th Street North. The trail would include sharrow pavement markings and signage to mark the route for 
shared access.

33rd Avenue North Trail
The 33rd Avenue North Trail is a street-based trail that originates near Clayton Park on 33rd Avenue North. 
The trail follows 33rd Avenue North and connects with the Carver High School Trail. It terminates at the Carver 
High School Trail at these two trails’ intersection at 24th Street North. The 33rd Avenue North Trail is envisioned 
to include new facilities for bicyclist (dedicated bike lanes) and pedestrians (sidewalks). The trail will include 
signage and pavement markings identifying the route, as well as intersection treatments such as crosswalks, 
pedestrian/bike signals, medians and improved lighting (or some combination of these). These facility 
treatments are dependent upon vehicle speeds, traffic volumes, and roadway width.

35th Avenue North Trail
The 35th Avenue North Trail is a street-based trail that runs east/west along 35th Avenue North, starting at 
the Carver High School Trail which runs along 24th Street North, and ending at the Shuttlesworth Drive Trail.  
This proposed trail facility will connect the North Birmingham Elementary School Building and the North 
Birmingham Park. The 35th Avenue North Trail will include new facilities for bicyclist (dedicated bike lanes) and 
pedestrians (sidewalks). The trail also will include signage and pavement markings identifying the route.

Lewisburg Greenway
This proposed rail-to-trail greenway travels east from the Mary Lee Greenway along the rail crossing Five Mile 
Creek three times (using old abutments) traveling until the Cedar Street Trail. The proposed Boyles Gap Trail 
is located just east of Cedar Street and north of Boyles Lake and connects the Lewisburg Greenway with the 
Aqueduct Trail near Thompson Tractor.

 Figure 4.3.1 highlights the existing, planned, or proposed Red Rock trails that serve or will serve the North 
Birmingham Community. It should be noted that the framework plan’s recommendations may provide suggested 
modifications to the trails’ configuration. This is especially true of the street-based trails as recommendations for the 
streets serving the community take into consideration the North Birmingham Community Framework Plan has made 
recommendations about street types to include ideal street design characteristics. 
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STRATEGY TI2: IMPROVE URBAN FORM

 
 Urban form impacts transportation and vice versa. Downtown North Birmingham is a typical “town center” and 
the residential neighborhoods that surround it were built around a well-connected street grid that enabled individuals 
to walk, bike, and drive to the downtown area. Likewise, neighborhoods such as Hooper City and Fairmont have a 
rural town character. 

 Maintaining the North Birmingham Community’s urban form and enhancing this form with good urban 
design will assist the community with its goal of returning downtown North Birmingham, and indeed all of the North 
Birmingham Community, to a place of prominence. Urban design will also help to ensure that the place-based 
solutions recommended in this framework plan improve the overall quality of life for residents through strategies that 
improve human health and that are able to attract and retain residents.

Action ti2-A: Develop complete stReets using context zones.

 The design of a street helps define context as much as adjacent land uses and buildings. The conventional 
design process prioritizes vehicular mobility and access using roadway functional classification, design speed, traffic 
volume, and vehicular level of service as the determinants for design criteria -- an approach with limited sensitivity to 
the surrounding context. Roadways governed by functional classification and conventional design standards result 
in a predetermined configuration that ensures thoroughfare are designed consistently, regardless of context. In short, 
traditional roadway functional classifications alone are not sufficient for designing Complete Streets, and while this 
approach may be valuable in many circumstances, it all too often is a source of conflict in urban communities.  

Figure 4.3.1 Red Rock Ridge and Valley Trail Systemap

Source: Freshwater Land Trust
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 The Birmingham Comprehensive Plan recommended that the Framework Plans’ transportation elements take 
a closer look at opportunities to implement Complete Streets. Complete Streets are designed to broaden the focus of 
the thoroughfare beyond that of accommodating the automobile, and instead focus on enabling safe access for all 
types of street users, including pedestrians, bicyclists, motorists, and transit riders of all ages and abilities. They also 
have been documented to improve safety for pedestrians and motorists alike, encourage more walking and bicycling, 
ease congestion through mode sharing, and improve air quality.

 The City of Birmingham has adopted a complete streets policy. The city also has adopted the Red Rock Ridge 
and Valley Trail System plan which includes both a complete streets policy and recommendations for establishing 
modal priorities for the city’s streets. 

 One strategy for accomplishing the development of complete streets is for the City of Birmingham to utilize the 
model Context Sensitive Solutions (CSS) framework established by the Institute of Transportation Engineers (ITE) and 
the Congress for New Urbanism (CNU) as published in Designing Walkable Urban Thoroughfares: A Context Sensitive 
Approach, RP 036. This report is an ITE-recommended practice and has been endorsed by the Federal Highway 
Administration (FHWA) and the American Association of State Highway Transportation Officials (AASHTO). 

 Designing Walkable Urban Thoroughfares recommends the use of context zones. Context zones are a tool to 
classify the built environment. Each context zone is part of a continuum of environments that range from natural to 
highly urbanized, and are used to categorize urban development according to density and intensity, as well as the 
form of developing adjacent to a roadway. Context zones also are used to help characterize the basic determinants 
of a walkable community’s street design. Finally, context zones can be used to help define street typologies. Street 
typologies will be discussed later in this chapter, along with a recommended toolkit for informing the selection of 
street design elements.

An Abridged Guide to Designing Complete Streets as Applied in the Framework Planning Process

Introduction
 Street designs must prioritize users based on the context of the street type, and aim to equitably share limited 
right-of-way space. Each street type will balance the needs of users, giving priority based on the context, land use, 
existing built environment, and constraints. It is difficult to design the ideal “complete street” as trade-offs between 
the accommodations for travel modes must be made. Regardless of tradeoffs, all streets must consider the needs of 
pedestrians and bicyclists and should always strive to promote healthy and active transportation. Depending upon the 
street type, the degree of accommodations for walking and bicycling will vary. 
 The North Birmingham Community Framework Plan echoes the Birmingham Comprehensive Plan’s 
recommendation for the City of Birmingham to develop a comprehensive transportation plan, and while not specific 
to the North Birmingham Community, the development of this citywide plan will provide guidance for design of streets 
that are important to travel and the quality of life within North Birmingham’s neighborhoods.

Understanding Context Zones
 Context zones are part of a continuum of environments, ranging from natural to highly urbanized. They 
are used to categorize urban development according to density and intensity, as well as the form of development 
adjacent to a roadway. Traditional roadway design methodologies do not sufficiently describe the development 
context at a level of detail that relates the context to the transportation system or to street (thoroughfare) design. 
 Effective design of streets to reflect context sensitivity requires that designers know the intensity of urban 
development and the desired travel modes that best serve the users of the facility. In most cases, the users are the 
residents and businesses of the adjacent neighborhoods. Context zones, therefore are intensity gradations that 
distinguish the urban built environment adjacent to and surrounding roadways. In short, context zones describe the 
physical form and character of a place -- including the mass or intensity of development within a neighborhood or 
along a thoroughfare. 
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 Context zones are interpreted on a block-by-block basis to respond to specific physical and activity 
characteristics. Context zones also are a basic determinant of a walkable community’s street design criteria. For the 
purposes of this document, they will be used to assist with defining street typologies within the North Birmingham 
Community.

Step 1. Defining Context Zones for North Birmingham
 Table 4.3.1 presents the full range of context zones. However, only four have applicability to the design of 
urban roadways (C3 to C6). Of these four context zones, only three apply to the North Birmingham Community:

• C3 – Suburban
• C4 – General Urban
• C5 – Urban Center

 The Fairmont neighborhood has characteristics of a rural community (C2). The Hooper City neighborhood has 
characteristics of both rural (C2) and suburban (C3) communities. The North Birmingham, Collegeville, and Harriman 
Park neighborhoods have General Urban (C4) characteristics, with downtown North Birmingham being characterized 
as an Urban Center (C5).  
 This variation in urban design character within the City of Birmingham’s corporate limits is not uncommon. 
From a street design perspective, this variation speaks to the diversity of the city’s travel needs and design of 
transportation facilities. It should be noted that as this framework plan identifies a set of recommended street types 
for application within the North Birmingham Community that the street types do not necessarily have to be continuous 
along the entire length of a street. A single street may change typology as the surrounding land uses or functions of 
the road changes. Additionally, different street types serve different functions; every street is unique and each street 
type plays an important role in the surrounding neighborhood.

Table 4.3.1 Context Zones

Context Zone Distinguishing Characteristics General Character
C1 - Natural Natural Landscapes

C2 - Rural Agricultural with scattered development Agricultural activity and natural feature

C3 - Suburban

Primarily single family residential with walkable 
development pattern and pedestrian facilities, 
dominant landscape character. Includes scattered 
commercial uses that support the residential uses, 
and connected in walkable fashion.

Detached buildings with landscaped yards, normally 
adjacent to C-4 zone. Commercial uses may consist of 
neighborhood or community shopping centers, service or 
office uses with side or rear parking.

C4 - General Urban
Mix of housing types including attached units, 
with a range of commercial and civic activity at the 
neighborhood and community scale

Predominantly detached buildings, balance between 
landscape and buildings, presence of pedestrians

C5 - Urban Center
Attached housing types such as townhouses and 
apartments mixed with retail, workplace, and civic 
activities at the community or subregional scale.

Predominantly attached buildings, landscaping within the 
public right of way, substantial pedestrian activity

C6 - Urban Core
Highest-intensity areas in subregion or region, 
with high-density residential and workplace uses, 
entertainment, civic, and cultural uses

Attached buildings forming sense of enclosure and 
continuous street wall landscaping within the public right of 
way, highest pedestrian and transit activity

Districts
To be designated and described locally, districts are areas that are single-use or multi-use with low-density 
development pattern and vehicle mobility priority thoroughfares. These may be large facilities such as airports, 
business parks and industrial areas

Source: Designing Walkable Urban Thoroughfares: A Context Sensitive Approach, an ITE Recommended Practice, 2010
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Step 2. Understanding Street Types and Functions
 Streets comprise more than 80% of public space in cities, but they often fail to provide their surrounding 
communities with a space where people can safely walk, bicycle, drive, take transit, and socialize. The design of 
streets is critical to achieving desired urban forms and addressing livability. Specific solutions should be tailored to 
individual situations and contexts, and the decisions about these solutions need to be thoroughly documented.
 In the absence of a local street design manual or citywide transportation plan, the North Birmingham 
Community Framework Plan relies heavily on the guidance of Designing Walkable Urban Thoroughfares: A Context 
Sensitive Approach, an ITE Recommended Practice and the Urban Street Design Guide. The ITE Recommended 
Practice uses both functional classification and thoroughfare (street) type to classify streets, and also to inform 
decisions related to both the physical design and operations of the street. Functional classification defines a 
roadway’s function and role in the network, in addition to governing the selection of certain design controls. 
Thoroughfare (street) type governs the selection of the roadway’s design criteria and, along with the surrounding 
context, is used to determine the physical configuration of the thoroughfare. Design criteria and physical configuration 
address which elements are included in the design and selection of dimensions.
 The use of street types within the North Birmingham Community Framework Plan is an attempt to reflect the 
community’s local context in order to identify potential designs for: 

• Streetside (sidewalks, planting strips)
• Traveled way (lanes, medians, on-street parking, bicycle lanes)
• Intersections

 The North Birmingham Community Framework Plan, while addressing development across a wide spectrum 
of geographies, focuses its transportation element on urban streets as one of the Birmingham Comprehensive Plan’s 
and indeed the community residents’ desires is to support existing and create new walkable neighborhoods.  For the 
purposes of this plan, street recommended will focus on three different types (described further in Table 4.3.2):

• Boulevards
• Avenues
• Streets

About Roadway Functional Classification
 Roadway functional classification systems use a hierarchy to group classes of streets based on the relative 

emphasis of vehicle mobility versus property access. The system is used to design roads that support different 

speeds, volumes, and types of traffic. On one end of the spectrum are arterial roadways, which facilitate higher 

vehicle speeds and longer trips, and accommodate the greatest number of trips for all modes of travel. At the other 

end of the spectrum are local streets, which provide easy access to individual residences at slower speeds. In 

between arterial and local streets are collectors, streets characterized by a balance between access and mobility.

 The functional classification system is the basis for most local, state, and national roadway design guides 

and manuals. The functional classifications are based on operational characteristics predominantly for the mobility 

and capacity of motor vehicles, and are used to recommend values for elements such as lane widths, speeds, 

geometry, and intersection design.
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Table 4.3.2 Street Type Descriptions

Thoroughfare/Street Type Characteristics

Boulevards

Walkable, low-speed (35 mph or less) divided arterial thoroughfare in urban environments designed 
to carry both through and local traffic, pedestrians and bicyclists. Boulevards may be long corridors, 
typically four lanes, serve longer trips, and provide pedestrian access to land. Boulevards may 
be high-ridership transit corridors. Boulevards are primary goods movement and emergency 
response routes and use vehicular and pedestrian access management techniques. Curb parking is 
encouraged on boulevards.

Avenues

Walkable, low-to-medium speed (25 to 35 mph) urban arterial or collector thoroughfare, generally 
shorter in length than boulevards, serving access to abutting land. Avenues serve as primary 
pedestrian and bicycle routes and may serve local transit routes. Avenues do not exceed 4 lanes, 
and access to land is a primary function. Goods movement is typically limited to local routes and 
deliveries. Some avenues feature a raised landscaped median. Avenues may serve commercial or 
mixed-use sectors and usually provide curb parking.

Streets

Walkable, low speed (25 mph) thoroughfare in urban areas primarily serving abutting property. A 
street is designed to connect residential neighborhoods with each other, connect neighborhoods with 
commercial and other districts, and connect local streets to arterials. Streets may serve as the main 
street of commercial or mixed-use sectors and emphasize curb parking. They are restricted for local 
deliveries only.

Source: Designing Walkable Urban Thoroughfares: A Context Sensitive Approach an ITE Recommended Practice.

 Table 4.3.3 illustrates the relationship between street types and functional classification. In general, boulevards 
serve an arterial function, avenues may be arterials or collectors and streets typically serve a collector or local function 
in the network. More detailed descriptions of the general design parameters and desired operating characteristics of 
the street types are given in Table 4.3.4.

Table 4.3.3 A Comparison of Roadway Functional Classification and Street Typology

Street Type
Roadway Functional 

Classification
Boulevard Avenue Street

Major Arterial X X X

Minor Arterial X X X

Collector X X

Local X
Source: Designing Walkable Urban Thoroughfares: A Context Sensitive Approach, an ITE Recommended Practice.

Table 4.3.4 Operating and Design Characteristics by Street Type

Street Type
Travel 
Lanes

Target 
Operating 

Speed
Median

Driveway 
Access

On-Street 
Parking

Pedestrian 
Facilities

Bicycle 
Facilities

Freight 
Movement 
Character

Boulevard 4 – 6 30 – 35 Yes Limited Optional Sidewalk
Bike Lane 
or Parallel 

Route

Regional Truck 
Route

Avenue 2 – 4 25 – 30 Optional Yes Yes Sidewalk
Bike Lane or 

Shared
Local Truck 

Route

Street 2 25 No Yes Yes Sidewalk Shared Local Deliveries
Source: Designing Walkable Urban Thoroughfares: A Context Sensitive Approach an ITE Recommended Practice
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Step 3. Establishing a Mode Priority for Streets
 The Birmingham Comprehensive Plan recommended that the Framework Plans’ transportation elements 
take a closer look at opportunities to identify and improve connectivity between neighborhoods, mobility within 
communities, and access to services and opportunities external to the City of Birmingham. The comprehensive plan 
specifically called for improving access and mobility in commercial and employment activity centers. It also called for 
coordinating and prioritizing travel along the transportation system by travel mode. This includes cars, trucks, bicycle 
and pedestrians, and public transit. 
 Mode priority classifies streets according to whether they are particularly suitable for transportation other 
than cars. The classification is based upon land use, urban design, the need for certain streets to contribute to the 
complete user network and a range of other factors that influence mode choice.
 Mode priority can be achieved by taking a Layered Network approach. Layered networks designate modal 
emphasis by street to create a complete streets network. Layered networks recognize that while all traveler types 
need to be accommodated within a community, no single street can accommodate all transportation users at all 
times. The layered network concept envisions streets as systems, each street type designed to create a high quality 
experience for its intended users. A layered network approach can also use context sensitive land use and mode 
overlays to enhance additional transportation modes (Fehr & Peers. Multimodal Level of Service Toolkit. Layered 
Networks. 2010). 

This approach for establishing mode priority has several advantages, including, but not limited to:
• Helping mitigate the challenge of accommodating all users on every roadway
• Creating flexibility and options with multiple travel routes
•  Accommodating different travel modes on different streets
• Allowing network layout and roadway design for ideal bicycle or transit networks
• Working well with established Multimodal Level of Service (MMLOS) methodologies

 This methodology also will help to identify deficiencies in a community’s travel network and highlight areas 
where changes are needed in order to develop the desired complete streets network. Additional roadway connectivity 
and redundancy to create the multi-modal network may be required. Likewise, if land uses do not support the design 
of layered networks, establishing modal priority may be less effective and provide support to critics of the complete 
streets approach.

About Multimodal Level of Service (MMLOS)
 The MMLOS method addresses the perceived quality of service for passenger car (automobile) drivers, bus 

passengers, bicycle riders, and pedestrians to the extent that these perceptions are influenced by factors that fall 

exclusively within the right of way of the urban street. Quality of service (as expressed in terms of letter grade levels 

of service) is an indicator of the traveling public’s perceived degree of satisfaction with the traveling experience 

provided by the urban street under prevailing demand and operation conditions. It does not take into account how 

many people will actually use the facility or how expensive it is to the agency and the general public to provide the 

facility. It does not consider environmental concerns or collision rates.

For additional information about MMLOS, see:

Multimodal Level-of-Service Analysis for Urban Streets: NCHRP Project 3-70. National Cooperative Research 

Program. Transportation Research Board of the National Academies. 2009.
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Step 4. Design the Street
 The North Birmingham Community Framework Plan recommends a number of different street types for 
application within the North Birmingham Community. These recommended street types are intended to offer 
additional guidance to the traditional roadway functional classification system. Specifically, the street types contained 
herein are intended to serve as models, informing the selection of street design elements and providing options for 
communities when they need to make informed choices during the visioning process for proposed area transportation 
and/or roadway projects.
 The recommended street types offer a balance between functional classification, adjacent land uses, and the 
competing needs of all transportation modes. Each street type prioritizes users and various design elements based 
on the context and character of the neighborhood and street. Within the North Birmingham Community’s constrained 
rights-of-way, trade-offs must be balanced and equitable, and should always encourage the healthy and active 
transportation options of bicycling and walking. 

Note:
1. Renderings of the different street typologies that are included within the framework plan are intended to 
highlight general design concepts, and in some cases, exemplify specific ideas. They are not intended to be 
prescriptive in any way. The City of Birmingham still needs to develop and incorporate a local street design 
manual as part of a larger citywide transportation plan. Doing so will help to create internal design consensus 
between the different departments that regulate/influence both the public and private realms.

2. The Birmingham Comprehensive Plan recommends that the city develop a Comprehensive Transportation Plan 
that would address issues with street design.
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Industrial Street

Context Zone: 
C3 – Suburban
C4 – General Urban

Street Type: Boulevard, Avenue,Street, Parkway*

Mode Priority: Auto, Truck

North Birmingham Applicability:  
Daniel Payne Drive
Coalburg Road
Erwin Dairy Road (47th/49th Avenue North)
27th Avenue North
Finley Boulevard

Overview
 Industrial Streets are an important transportation asset and are key to the City of Birmingham’s economy. They 
support the manufacturing and commercial businesses that form Birmingham’s industrial base. Industrial Streets 
support truck traffic and accommodate the loading and distribution needs of wholesale, construction, commercial, 
service, and food-processing businesses. They typically connect directly to the regional highway system and other 
distribution hubs such as rail yards and the Birmingham Shuttlesworth International Airport.
 Accommodation of truck traffic, including providing adequate turning radii at intersections, is a primary design 
consideration for these streets. While pedestrian use may be light, sidewalks and accessible accommodations should 
be provided. Traffic volumes and congestion may be higher on Industrial Streets compared to pedestrian-oriented 
streets. When designing Industrial Streets, consideration should be given to discourage and minimize cut-through 
traffic on residential streets in the surrounding neighborhoods.
 Industrial Streets also should consider using trees and greenscape to help mitigate noise and for 
phytoremediation -- the ability of plants to uptake and remove contaminates from the water, soil, and air.
 Depending on the context, Industrial Streets may be designed for all street typologies (Boulevards, Avenues, 
and Streets). In areas where industrial uses are adjacent to natural lands and/or designated open space systems 
such as the Red Rock Ridge and Valley’s identified greenway and blueway network, Industrial Streets also may be 
designed as Parkways. 

* Parkways are typically four-lane higher-speed roads, characterized by long, uninterrupted stretches running parallel to an open 
space system. Parkways have fewer intersections. However, the combination of higher speeds and longer distances between 
signalized crossings can make Parkways difficult for pedestrians and bicyclists to cross. It is extremely important to provide 
safe and accessible pedestrian and bicycle accommodations at intersections along Parkways. Parkways do not provide transit 
accommodations or on-street parking.
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Figure 4.3.2 Industrial Street

Source: Boston Complete Streets Design Guidelines 2013

Figure 4.3.3 Parkway

Source: Boston Complete Streets Design Guidelines 2013
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Neighborhood Main Street 

Context Zone: 
C4 – General Urban
C5 – Urban Center

Functional Class: Arterial, Collector

Street Type: Avenue

Mode Priority: Bicycle, Pedestrian, Transit

Applicability: 
27th Street North between 29th Avenue North and 35th Avenue North

Overview 
 Neighborhood main streets are a nexus of neighborhood life, with high pedestrian volumes, frequent parking 
turnover, key transit routes, and bicyclists all vying for limited space. Neighborhood Main Streets are typically located 
in the heart of a residential neighborhood. They are characterized by dense commercial and retail uses. They are 
often concentrated in an area only a few blocks long. Neighborhood Main Streets are the nucleus of neighborhood 
economies, providing residents with daily essentials, locally-owned businesses, and services.
 Neighborhood Main Streets are a meeting ground for residents. They should be designed to support 
gathering and community events such as farmers’ markets and festivals. In addition they are characterized by public 
facilities such as libraries, as well as community and health centers. 

Figure 4.3.4 Neighborhood Main Street

Source: Boston Complete Streets Design Guidelines 2013
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Neighborhood Connector

Context Zone: C4 – General Urban

Functional Class: Arterial, Collector

Street Type: Avenue

Mode Priority: Bicycle, Pedestrian, Transit

Applicability:
24th Street North
26th Avenue North/11th Place North (between Finley Avenue West and 24th Street)
33rd Avenue North/4th Street West (between U.S. 31 and Daniel Payne Drive)
F. L. Shuttlesworth Drive (between 27th Avenue North and 35th Avenue North)

Overview
 Neighborhood Connector Streets are through streets that traverse several neighborhoods and form the 
backbone of a multimodal street network. They provide continuous walking and bicycling routes and accommodate 
bus routes. While they are essential to the flow of people between neighborhoods, the needs of people passing 
through must be balanced with the needs of those who live and work along the street.
 In Birmingham, Neighborhood Connector Streets are typically two or three-lane streets. However, they may 
be up to four travel lanes in width. Land uses, speeds, and right-of-way widths can vary, and the street typology may 
change throughout the duration of the street. Design considerations include encouraging efficient movements of 
vehicle and transit traffic, continuous and comfortable bicycle facilities, wide sidewalks with sufficient buffers to motor 
vehicle traffic, and safe pedestrian crossings at intersections. Street lighting, tree plantings, street furniture, and other 
urban design elements should create a unifying identity for the entire street.

Figure 4.3.5 Neighborhood Connector

 
Source: Boston Complete Streets Design Guidelines 2013
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Neighborhood Residential

Context Zone: C4 – General Urban

Functional Class: Collector, Local

Street Type: Street

Mode Priority: Bicycle, Pedestrian

Application: 
32nd Avenue North
34th Street North
27th Street North – North of 35th Avenue North
All local streets serving residential neighborhoods/communities

Overview
 Neighborhood Residential Streets provide access to Birmingham’s residential neighborhoods serving both 
single family and multifamily homes. These streets are used primarily for local trips and are characterized by lower 
vehicle and should provide safe and inviting places to walk with direct access to local stores and schools. They are 
often underutilized as spaces for play and leisure. They often have on-street residential permit parking. The primary 
role of Neighborhood Residential Streets is to contribute to a high quality of life for residents of the city. Typically they 
are not more than two travel lanes (one in each direction) and are not intended for through-traffic
 The design of Residential Streets focuses on encouraging slow speeds. The emphasis is on pedestrian safety, 
space for children to play, ample street trees, and well defined walking and bicycling paths to nearby parks, bus 
stops, community centers, and libraries. 

Figure 4.3.6 Neighborhood Residential

Source: Boston Complete Streets Design Guidelines 2013
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Shared Street

Context Zone:
C4 – General Urban

Functional Class: Local

Street Type: Street

Mode Priority: Bicycle, Pedestrians

Applicability: 
31st Avenue North (between U.S. 31 / 26th Street North and 27th Street North)

Overview
 A Shared Street is a street with a single grade or surface that is shared by people using all modes of travel at 
slow speeds. Curbs are removed, and the sidewalk is blended with the roadway. Speeds are slow enough to allow for 
pedestrians to intermingle with bicycles, motor vehicles, and even transit. Shared Streets are applicable to residential 
streets and commercial alleyways. 
 Overall, the primary design consideration for Shared Streets is maintaining slow vehicular speeds (no more 
than 15 mph) in order to minimize the potential for conflicts with pedestrians. Entrances to Shared Streets are usually 
raised and often narrowed to one lane in order to force drivers to slow before entering. Chicanes can be used to help 
regulate vehicular speeds along the length of the street, and can be formed using trees, benches, plantings, play 
areas, and parking areas that are laid out in an alternating pattern to deflect and slow traffic.

Commercial Shared Streets
 Commercial shared streets maintain access for vehicles operating at low speeds and are designed to permit 
easy loading and unloading for trucks at designated hours. They are designed to implicitly slow traffic speeds using 
pedestrian volumes, design, and other cues to slow or divert traffic.
 Textured or pervious pavements that are flush with the curb reinforce the pedestrian-priority operation of the 
street and delineate a non-linear path of travel. Street furniture, including bollards, benches, planters, street lights, 
sculptures, trees, and bicycle parking, may be sited to provide definition for a shared space, subtly delineating the 
traveled way from the pedestrian-exclusive area. Commercial shared streets restrict transit access. 

Residential Shared Streets 
 Low-volume residential streets, especially in older cities, often have narrow or crumbling sidewalks. Many of 
these streets operate de facto as shared spaces, in which children play and people walk, sharing the roadway with 
drivers. Depending on the residential street’s volume and role in the traffic network, these streets have the potential 
to be redesigned and enhanced as shared streets. Shared streets can meet the desires of adjacent residents and 
function foremost as a public space for recreation, socializing, and leisure.
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Figure 4.3.7 Commercial Shared Street

Source: NACTO Urban Streets Design Guide 2012

Figure 4.3.8 Residential Shared Street

Source: NACTO Urban Streets Design Guide 2012
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STRATEGY TI3: ADDRESS TRUCK MOVEMENTS

 
 North Birmingham Community residents expressed concerns about truck traffic moving through their 
neighborhoods. Specifically, Collegeville neighborhood residents expressed concern about the volume and speed 
of trucks traveling through their neighborhood along Shuttlesworth Drive and on 34th Street North, both of which are 
residential streets. They also expressed concern about the types of cargo and the placement of cargo in the trucks, 
noting that their perception about the security of loads, primarily construction debris and scrap metal, carried by 
large haulers made them feel uneasy both as motorist traveling behind these vehicles, and as pedestrians as these 
vehicles passed them standing on the street.
 
 North Birmingham residents expressed concern about the speed at which trucks travel along 32nd and 
33rd Avenues North as they enter and exit the interstate. Hooper City residents complained about trucks using 33rd 
Avenue North/4th Street West as a cut through route to Coalburg Road and ultimately, Corridor X (Future I-22). Like 
the streets in Collegeville, the streets in the North Birmingham and Hooper City neighborhoods respectively, are 
primarily residential streets. Heavy truck use on the streets noted above was confirmed through field observation.  
These streets also bear signs of damage from heavy truck use as pavement conditions are deteriorated and the 
travelways are deeply rutted.
 
 Designation of truck routes for the North Birmingham Community will help to provide a seamless transition 
between truck traffic and the internal road network. It also will assist with providing easy access to truck information 
in the form of consistent, readable and accurate signage, readily available maps, reduce travel time and regulating 
weight restrictions. 

 As envisioned for the North Birmingham Community, a truck routing program also will focus more on 
communication and education. This will be accomplished through:

 Clearly Defining Existing Truck Routes
• Existing truck routes will be mapped and sign locations will be identified and posted in locations 

lacking clear indication of height restrictions and weight limitations.

 Communicate Expectations for Truck Movement
• Communicate with businesses and trucking companies to ensure that they understand the 

community’s desired routing. Maintaining good communications also will help with keeping an open 
dialogue, avoiding misconceptions and fostering mutual cooperation.

 Providing a “Good Neighbor” Incentive to Businesses
• Provide incentives to freight intensive businesses to act as good neighbors within the community by 

following recommended routing and to conduct trucking operations during off-peak commuter travel 
hours in order to minimize truck impacts on morning and evening congestion.

Action ti3-A: DesignAte tRuck Routes in the noRth biRminghAm community.

 The North Birmingham Community Framework Plan recommends a number of strategies be provided to 
address truck travel. The first of these strategies is to provide truck traffic with travel directions by designating certain 
streets as truck routes. Truck routes provide rules that balance the needs of commerce and the trucking industry with 
the desire to minimize the impacts of trucks on sensitive land uses. Truck routes do not prohibit trucks from using 
any road within a community. Instead, they express a cognizance about the types of roads that are most suitable to 
facilitate truck movements while accommodating them to the greatest extent possible. By doing so, their intrusion 
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into sensitive areas such as residential neighborhoods, is minimized. As such, truck routes serve an important role in 
creating an efficient transportation network of interconnecting streets, enabling truck operators the ability to effectively 
ship and deliver goods and services to the consumer. Map 4.3.2 present the recommended truck routes for the North 
Birmingham Community.

Action ti3-b: use tRAffic cAlming techniques to enhAnce livAbility AnD stRengthen tRuck Routing.

 Truck traffic traveling through Hooper City, for example, is primarily through traffic, might be addressed 
through the use of traffic calming. Traffic calming uses physicial measures to change driver behavior on streets to the 
benefit of pedestrians, cyclists, and other users of the street. In simple terms, traffic calming techniques are typically 
aimed at lowering vehicle speeds, decreasing truck volumes, and/or reducing the amount of cut-through traffic in a 
given area.

 Applying traffic calming measures will help the entire North Birmingham Community to provide for safe 
travel throughout the area and enhance livability. In Hooper City, the program will help to reduce truck volumes and 
speeds by applying both regulatory and engineering measures to dissuade truck traffic from cutting through the 
neighborhood, and to direct them to more appropriate routes.  

Specific traffic calming strategies that might be utilized in Hooper City include:
 Truck Route Signing

• Signs placed along streets at appropriate intervals to designate truck routes or restrict truck traffic.

 Target Enforcement
• Increased police enforcement of traffic regulations within a designated area.

 Neighborhood Speed Watch Program
• A speed-monitoring program in which residents of a neighborhood measure vehicle speeds with a 

radar unit and record license plate numbers of those exceeding the speed limit. The registered owners 
are sent letters explaining the safety concerns in the neighborhood and asking them to reduce their 
speeds. 

Other strategies that might be considered include:
 Traffic Circles

• Traffic circles are raised circular islands placed in the center of the intersection about which drivers 
must navigate around. They cause vehicles to slow down through the intersection because they 
are forced to make turning movements. They are very effective at slowing vehicle speeds down. 
Pedestrian safety is also increased due to the decrease in speeds. Large vehicles may have trouble 
navigating around the traffic circles, especially when making left-hand turns.

 
 Roundabouts

• Traffic circles are raised circular islands placed in the center of the intersection about which drivers 
must navigate around. They cause vehicles to slow down through the intersection because they 
are forced to make turning movements. They are very effective at slowing vehicle speeds down. 
Pedestrian safety is also increased due to the decrease in speeds. Large vehicles may have trouble 
navigating around the traffic circles, especially when making left-hand turns.

. 
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Map 4.3.2: Existing and Proposed Truck Routes
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STRATEGY TI4: CLEAN AND GREEN STREETS

Action ti4-A: Develop gReen stReets

 
 While streets are efficient conveyors of traffic, they are also very efficient at conveying high volumes of water 
and the pollutants that this water picks up on its way to streams and other water bodies. Green Streets are a basic 
stormwater management concept that has been shown to be successful in cities across the country. They offer 
practical design solutions and methodologies for managing stormwater, as well as a realistic approach for adding 
greenspace within an urban environment.

A green street:
• Is one component of a larger approach to improving water quality
• Is designed to incorporate a system of stormwater treatments within the right-of-way
• Is a visible system of green infrastructure
• Is aesthetically pleasing

 One of the guiding principles for today’s road design and planning has to be to conserve protect and restore 
the environment as the first consideration. The drainage system for streets is an extension of the natural drainage 
system. Green streets are recommended on:

• 27th Court North between 31st Street North and 33rd Street North
• 27th Alley North
• 28th Avenue between 31st Street North and 33rd Street North
• 31st Street North between 27th Avenue North and 29th Avenue North
• 32nd Street North between 27th Avenue North and 29th Avenue North
• 33rd Street North between 27th Avenue North and 29th Avenue North

Action ti4-b: implement An AlleywAy cleAnup pRogRAm.

 
 The City of Birmingham has an abundance of alleyways. Like most cities, alleyways are looked upon with 
disdain, fear, and loathing as they are perceived to be havens for dumping unwanted items and crime. Alleyways, 
however, can become assets for the transportation system, helping to shape urban form and improve urban design, 
as well as facilitating safe and convenient travel. Alleyways can also help to manage stormwater.

 The North Birmingham Community Framework Plan recommends that the City of Birmingham implement an 
Alleyway Cleanup Program. This proposed program would incorporate green streets concepts, helping to strengthen 
the City’s green infrastructure. Alleyways often run parallel to the larger street network, making them ideal low-speed, 
low-volume links for cyclists. They also may be operated as pedestrian-only environments or as shared streets, a 
street with a single grade or surface that is shared by people using all modes of travel at slow speeds. From a traveler 
safety perspective, alleyways provide direct property access and eliminate the need for driveways along main roads 
eliminating conflicts with people who are walking and biking.

 While alleys can serve as low-speed connections for bicyclists, careful attention must be paid to visibility at all 
intersection crossings. Enhanced intersection crossing treatments should be considered where bicyclists may have 
limited visibility. Additionally, in order to maintain a safe environment, alleys should have adequate lighting. Pedestrian-
scale light fixtures that focus their illumination toward the ground and minimize light pollution are recommended. 
Public safety is of paramount consideration for all new and existing alleys. Good lighting is an essential prerequisite to 
a feeling of public safety in alleys.



Plan Recommendations: Transportation & Infrastructure

63North Birmingham Community Framework Plan

Figure 4.10 Alley Light Fixtures

Source: The Chicago Green Alley Handbook, Illustration by Hitchcock Design Group

 The proposed Alleyway Cleanup Program also is compatible with the City of Birmingham’s RISE Initiative.  
While the framework plan recommends that alleyways be maintained for transportation purposes, it might not be 
feasible or desired to do so. The Alleyway Cleanup Program would empower adjacent property owners to take steps 
to partially or fully close the alleyway for greening projects, creating linear pocket parks and connecting neighbors.

STRATEGY TI5: PLAN FOR TRANSIT

Action ti5-A: estAblish noRth biRminghAm As A tRAnsit neighboRhooD with the constRuction of A supeR 
stop AnD otheR impRovements.
 
 The North Birmingham neighborhood has “good bones.” Its urban form with gridded streets, dense 
development pattern, and pedestrian scale buildings, help to make the neighborhood walkable, and makes it an ideal 
place to develop into a public transportation node. This is especially true for the neighborhood’s core.

 The North Birmingham neighborhood can be typified as a Transit Neighborhood. A transit neighborhood is 
primarily residential in character and is served by a high frequency bus line(s) that connect at one location. Densities 
are low to moderate and economic activity is not concentrated around stations, which may be located at the edge of 
two distinct neighborhoods. Transit neighborhoods can offer significant development opportunities with potential to 
provide residents with more housing, retail, employment, and mobility options. Densities are usually evenly distributed 
in the half-mile radius around stations.

 The City of Birmingham is developing its transit infrastructure and services, and high quality, high volume 
transit services are not anticipated to occur in the immediate future. However, the concept of transit-ready 
development -- transit oriented development (TOD) that does not yet have high quality transit services but is oriented 
towards and ready to accommodate future high quality transit services -- is applicable for specifically downtown North 
Birmingham. Downtown North Birmingham has been identified as a key neighborhood activity center in the City of 
Birmingham’s comprehensive plan. It also was identified as a transit hub in the Birmingham Jefferson County Transit 
Authority’s Transit Development Plan, and is proposed to host a transit “super stop.” 
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 It is important to note that a transit neighborhood’s streets are supportive of multiple transportation modes. 
This is especially true of the streets surrounding the transit station. These streets provide for the safe travel of 
automobiles, buses, pedestrians and bicyclists. While the entirety of the urbanized areas of the North Birmingham 
Community are recommended to be provided with Complete Streets treatments, the areas adjacent to future high 
capacity transit service stops are recommended to receive priority when implementing Complete Streets concepts. 
Additionally, mode priority for streets within this district emphasize both transit and non-motorized traveler (cyclists 
and pedestrians) movement.

Action ti5-b: impRove public tRAnsit seRvice DeliveRy AnD efficiency.

 
 Public transit services are an important form of transportation for many North Birmingham Community 
residents, and local transit services need to continue to be supported. At present, there are two (2) existing 
Birmingham Jefferson County Transit Authority (BJCTA) MAX bus routes that either serve or pass through the North 
Birmingham Community:

• Route 23 – North Birmingham
• Route 40 – Hooper City, Fairmont

 Route 23 primarily serves the North Birmingham, Collegeville and Harriman Park neighborhoods. Route 40 
provides service to entirety of the North Birmingham Community. This includes the Hooper City, Fairmont, North 
Birmingham, Collegeville and Harriman Park neighborhoods. Headways -- the frequency with which service is 
provided -- for Route 23 and Route 40 are 45 minutes and 90 minutes, respectively. Both Route 23 and Route 40 are 
among the system’s top 15 routes in terms of ridership with Route 23 ranking 7th and Route 40 ranking 10th. Both of 
these routes have origins and destinations in downtown Birmingham, at the BJCTA’s Central Station. However, as part 
of the public meeting process for the framework plan’s development, it was largely discussed and agreed that this 
service could be streamlined to improve service delivery.

 A common complaint among North Birmingham Community residents, who are also transit riders, is that 
transit services are infrequent, and as such inconvenient as a source of transportation to and from employment, 
services, and opportunities. Residents noted the long wait times between buses, and the amount of time that they 
had to devote to travel. BJCTA also noted that these routes had low productivity, meaning lower than normal rideship 
and higher than average costs.

 The North Birmingham Community Framework Plan recommends that transit services for North Birmingham 
be reconsidered in order to improve service delivery and efficiency.  

This includes:

Area Based Circulator/Shuttle Services
Envisioned as a personalized bus service that travels within the North Birmingham Community, this service 
would allow the BJCTA to eliminate the long, circuitous Route 23 to provide more convenient and frequent 
service to a wider range of community residents. As proposed, this service would enable transit users to make 
reservations for rides on the service. The bus would pick riders up according to appointment and take them to 
a location within the North Birmingham Community or to the proposed transit super stop in downtown North 
Birmingham. At this super stop, riders could transfer to a trunk-line bus into downtown or access future routes 
that might be part of either a larger high capacity commuter transit service.
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Other variations of how this service might be operated include:

Flex Route Service - Flex routes offer commuters a reservation-free ride during morning and evening 
commutes, picking up and dropping off riders at scheduled stops and times along the route. Specific stops 
within the North Birmingham Community would be designated for this service.

Subscription Service - North Birmingham Community residents will be able to purchase subscriptions to the 
service. This type of service would support individuals who need to make recurring trips at the same time and 
location, and is ideal for older individuals who make recurring medical or social service trips, but who do not 
qualify for BJCTA’s VIP paratransit services. It is also ideal for late night travelers, specifically those individuals 
who are going to or coming home from work. As envisioned in this recommendation, once subscribed, riders 
will be picked up and dropped off on their schedule until they cancel the subscription.

Trunk Line Bus Service
Although not identified in any specific corridor study as a high capacity transit corridor, transit services to the 
North Birmingham Community might be streamlined to provide a trunk-line transit route to downtown North 
Birmingham. This trunk line service would provide bus service along a fixed route (U.S. 31), operating like a 
train in that services would be very frequent, reliable, and provide amenities to ensure rider choice.

Designate Downtown North Birmingham BJCTA stop as a Neighborhood Activity Center Transit Super Stop
The existing downtown North Birmingham stop offers:
• On-street location for multiple bus routes
• Bus pull-off to permit dwell time outside of travel lane
• Safe and easy transfer between buses especially for ADA customers
• Sidewalk

Improvements to this location will need to address
• ADA access
• Lighting
• Transit information (real time and graphics)

Improve Local Transit Stops and Amenities
Bus stops and shelters are recommended to be improved, upgraded to reflect the modern city that 
Birmingham is striving to become. Improvements to bus stops and shelters will help to change the character 
of the community. Visually appealing bus stops will offer transit riders a safe and physically comfortable 
wait experience. Transit stops also should include a higher level of design to provide additional comfort and 
amenities to encourage ridership. Additionally, transit technology provisions and other passenger amenities/
enhancements such as phone applictions, bike racks, and security cameras, should be incorporated into the 
improved transit stops in order to accommodate future transit services.
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STRATEGY TI6: INVEST IN THE TRANSPORTATION SYSTEM

Action ti6-A: Develop A cApitAl mAintenAnce AnD infRAstRuctuRe pRogRAm.
 

 
 The construction and maintenance of key physical infrastructure is a core function of municipal government. 
Infrastructure and capital assets allow for the delivery of public services and the movement of goods across the city, 
both essential components in fostering the city’s long-term economic growth. Like most U.S. cities, fiscal challenges 
are ever present. These fiscal challenges have, at times, resulted in Birmingham deferring investment in new and 
existing infrastructure.
 
 The North Birmingham Community Framework Plan echoes the recommendations of the Birmingham 
Comprehensive Plan,and strongly encourages that the City of Birmingham develop a multi-year capital maintenance 
and infrastructure program that will prioritize infrastructure projects, identify potential funding sources, and provide a 
discussion of both the costs to maintain city assets, as well as the costs/impacts of deferred maintenance.

 Infrastructure investment priorities specific to the North Birmingham Community should strive to promote 
equity, strengthen the economy, and promote public health and safety. As such, infrastructure proposed for funding in 
the city’s capital maintenance and infrastructure plan be consistent with these planning priorities:

• Promote infill development and equity by rehabilitating, maintaining, and improving existing infrastructure
• Reuse previously developed and underutilized land, particularly in underserved areas
• Encourage efficient development patterns by ensuring that new infrastructure be located in an area 
appropriately planned for growth, served by adequate transportation and services minimizes ongoing costs to 
taxpayers.

Action ti6-b: estAblish pARtneRships to ADvAnce tRAnspoRtAtion initiAtives.

 Competing spending priorities and the need to maintain the Birmingham’s long-term fiscal stability means 
the General Fund cannot afford to shoulder the costs of all potential infrastructure investments. Instead, the city must 
focus its limited infrastructure dollars on core priorities and responsibilities.

 In order to advance many of the North Birmingham Community’s transportation initiatives, the city has offered 
to partner with residents, non-profit organizations, educational institutions, and the private sector on the development 
and implementation of some key projects. Initiatives such as the green streets and clean alleyway recommendations 
contained herein might be advanced as a partnership between the City of Birmingham’s Public Works Department’s 
horticulturalist, the Stormwater Management Department, and neighborhood associations and garden clubs.

 Initiatives for main street development might be spearheaded by the local merchants association.  Likewise, 
implementation of the Red Rock Ridge and Valley trail system might be advanced by a non-profit organization such 
as the Freshwater Land Trust.
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4.4 Programmatic and Project Recommendations List

Roadway and Intersection Improvements

Corridor X/I-22 Extension
• Realign Erwin Dairy Drive/47th Avenue with Corridor X/I-22 Terminus @ U.S. 31
• Straighten and Widen Roadway
• Add Shoulders
• Add Median
• Widen Rail Underpass @ Cedar Court

Finley Boulevard Extension
• Extend Finley Blvd. from U.S. 31 to F. L. Shuttlesworth Drive
• Maxine Parker Memorial Bridge

Industrial Access Roadway
• New Industrial Access road between F. L. Shuttlesworth Drive and Vanderbilt Road generally following 35th 
Street North alignment.
• Roadway closes/connecting gaps in the network.
• Roadway is proposed to replace 34th Street North as primary freight route as it provides direct access  to 
existing industrial users and removes trucks from the neighborhood.

Formalize 31st Avenue North between U.S. 31 and 27th Street
• Formalize existing intersections
• Modify existing parking lot access points
• Delineate street/travelway with striping and/or curbs
• Add sidewalk

U.S. 31 Traffic Calming and Access Management
• Add pavement edge striping
• Reduce lane width
• Add median for access management
• Eliminate/minimize direct driveway access to U.S. 31 (encourage access at side streets)
• Add planters to help screen pedestrians

Daniel Payne Drive
• Rebuild as a Industrial Street (Sidewalks)
• Resurface/Repave

Various Intersection Improvements
• Intersection Realignment: 35th Avenue @ Shulttlesworth Drive
• Intersection Reconfiguration: Add Roundabout – Shuttlesworth Drive @ 33rd Terrace

Green Streets
• 27th Court North between 31st Street North and 33rd Street North
• 27th Alley North
• 28th Avenue between 31st Street North and 33rd Street North
• 31st Street North between 27th Avenue North and 29th Avenue North
• 32nd Street North between 27th Avenue North and 29th Avenue North
• 33rd Street North between 27th Avenue North and 29th Avenue North

1

2

3

4

5

6

7
8

9
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Bicycle, Pedestrian, and Transit Improvements

Bike Lane
• 33rd Avenue between 19th Street North and 27th Street
• 24th Street between 26th Avenue and 39th Avenue
• 26th Avenue/11th Place North between Finley Avenue W and 24th Street North
• Finley Avenue West between Alabama Farmer’s Market and 11th Place North

Shared Use Lane (Sharrow)
• 22nd Street between 33rd Avenue and 36th Avenue North
• 27th Street between 33rd Avenue into Norwood (Shared Bus/Bike)

Roadway Maintenance

Hooper City
• Roadway Repaving
• Roadway Edge Build-up
• Vegetation Maintenance (Cut Grass/Bushes)
• Clean Swales/Drainage

North Birmingham
• Roadway Repaving
• Sidewalk Maintenance
• ADA Compliance (curb ramps)

Collegeville
• Roadway Repaving
• Sidewalk Maintenance
• ADA Compliance (curb ramps/bus stops)

Reduce Roadway Infrastructure Burden

Collegeville: Abandon Roadways
• 27th Court North between 31st Street North and 32nd Street North (potential Green Street)
• 28th Avenue between 31st Street North and 32nd Street North (potential Green Street)

Fairmont: Abandon Roadways
• 30th Place North between  42nd Terrace and Cheek Road (make private road – 1 house)
• 30th Street/Ray Road between 47th Avenue North and 45th Avenue North (make private road – 1 house)
• 45th Avenue North between U.S. 31 and Cheek Road (make private road – 1 house)
• Fairmont Way between 43rd Avenue North and Dead End (no houses)
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Map 4.3.4: Programmatic and Project Recommendations
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Plan Recommendations: Future Land Use

North Birmingham Community Framework Plan72

5.1 Future Land Use Map Changes
 
 Adopted in 2013, the City of Birmingham’s Comprehensive Plan sets forth a future land use map (Map 5.1 
below) for the entire city, including the North Birmingham community. This framework plan proposes an amended 
future land use map (Map. 5.2 on the following page) based off land use and building surveys reported in the Existing 
Conditions document. 
 
 The most significant change between the two maps is the expansion of Mixed-Use Low and Mixed-Use 
Medium. This land use will provide more flexibility to attract future development and more complementary uses to 
sustain future development. The proposed future land use map also expands general commercial along major roads 
and expands open space around flood-prone properties. The enlarged general commercial areas along Highway 
31 near the proposed I-22 extension exit and near I-65 near 26th Avenue North. With this designation, future land 
uses will suited to these high-volume thoroughfares. Tthe expansion of open space in the southern portion of the 
Collegeville neighborhood is a result of property buybacks in the floodplain and the approved Finely Boulevard 
extension to I-20/59. Open space in this area will minimize conflicts and create opportunities for improved buffers and 
stormwater management. Lastly, the properties previously designated as heavy industrial that were found as vacant 
were changed to light industrial. Map 5.3 identifies these changes.
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6.1 Implementation
 
 Following the plan’s adoption, the implementation phase of this plan will begin. The City of Birmingham’s 
Department of Planning, Engineering, and Permits will organize a group of stakeholders that will be responsible for 
carrying the plan forward. The department will provide the group with support.

 The Implementation Table below lists the recommended action items, the relevant page number, an 
approximate timeline for the action’s completion, and potential partnerships that could help implement the actions. 
The recommended action items are grouped by timeline, from in progress to long-term. 

Term     Meaning
#     A numerical designation for each action item not related to priority
Recommended Action Item  A brief description of a project
Page      The page number(s) on which the recommended action item is described
Timeline     The potential completion date based on feasibility and priority
 In progress     Implementation is ongoing
 Short-term     0-5 years
 Medium-term     5-10 years
 Long-term     10+ years
Potential Partnerships  Public agencies, organizations, and stakeholders that have expressed interest  
     in the action item or have relevant authority.

6.2 Implementation Table

# Recommended Action Item Page Timeline Potential Partnerships

1 Modernize the code enforcement and 
condemnation process

12 In progress Dept. of Planning, Engineering, and Permits inspectors;
Dept. of Community Development inspectors

2 Update zoning to include mixed-use areas to 
benefit industrial and commercial districts

30, 36 In progress Dept. of Planning, Engineering, and Permits

3 Rennovate Maclin Park and redevelop nearby 
lots with flood-resilient uses

20, 21 In Progress

Birmingham Land Bank Authority;
Housing Authority of the Birmingham District;

YMCA of Greater Birmingham;
Dept. of Parks & Recreation;

Federal Emergency Management Agency (FEMA)

4 Analyze industrial & commercial 
development potential in the community

27, 34 Short-term

Office of Economic Development;
Northern Birmingham Community Coalition;

REV Birmingham;
Regional Planning Commission of Greater Birmingham;

Non-profit consulting firm

5
Incorporate and encourage higher-quality 
design and operational standards for 
industrial uses

31 Short-term
Dept. of Planning, Engineering, and Permits;

Neighborhood Associations;
Local businesses

6
Conduct maintenance and improvements in 
industrial districts to benefit businesses and 
residents

31 Short-term
Dept. of Public Works;

Local businesses;
Neighborhood associations

7 Create a public database of blighted and tax-
delinquent properties

11 Short-term
Dept. of Planning, Engineering, and Permits;
Dept. of Information Management Services;

Dept. of Community Development

8 Identify and assess brownfields in the 
community

28 Short-term

Environmental Protection Agency (EPA);
Alabama Dept. of Environmental Management (ADEM);

Dept. of Planning, Engineering, and Permits;
Jefferson County Health Action Partnership
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# Recommended Action Item Page Timeline Potential Partnerships

9 Create a public database of brownfields in 
the community

29 Short-Term Dept. of Planning, Engineering, and Permits;
Dept. of Information Management Services

10 Build a transit super stop in downtown North 
Birmingham and improve transit services

63-66 Short-term Birmingham Jefferson County Transit Authority;
Regional Planning Commission of Greater Birmingham

11 Designate truck routes to minimize truck 
traffic in neighborhoods

59, 60, 
61 Short-Term Alabama Department of Transportation;

Dept. of Traffic Engineering

12 Use art projects, landscaping, and pop-up 
shops to energize commercial districts

37 Short-Term
REV Birmingham;

Magic City Mural Collective;
Property owners

13 Repair, renovate, and convert blighted and 
flood-prone properties into productive uses

13, 17 Medium-term

Dept. of Community Development;
Birmingham Land Bank Authority;

Neighborhood associations;
Habitat for Humanity;

U.S. Corps of Engineers

14 Remediate and redevelop brownfields 17 Medium-term
Office of Economic Development;

Clinton Global Initiative;
Alabama Dept. of Environmental Management

15 Attract suggested business types at 
identified sites

34, 35 Medium-term Office of Economic Development

16 Improve the access for quality food in 
neighborhood stores

34, 36 Medium-Term
REV Birmingham;

Alabama Farmer’s Market;
Neighborhood grocery and corner stores

17 Use traffic calming techniques to enhance 
livability and strengthen truck routing

60 Medium-term Alabama Department of Transportation;
Dept. of Traffic Engineering

18 Implement an Alleyway Cleanup Program 62, 63 Medium-term
Dept. of Public Works;

Neighborhood associations;
Local businesses

19 Develop green streets 62 Medium-term Dept. of Traffic Engineering

20 Develop complete streets using context 
zones

44-58 Long-term
Dept. of Traffic Engineering;

Alabama Dept. of Transportation;
Regional Planning Commission of Greater Birmingham

21 Develop a Capital Maintenance and 
Infrastructure Program

67 Long-term
Dept. of Planning, Engineering, and Permits;

Alabama Dept. of Transportation;
Regional Planning Commission of Greater Birmingham

22
Promote and execute the redevelopment of 
publicly owned, vacant facilities and other 
high-opportunity sites

19, 20, 
22 Long-Term

Birmingham Board of Education;
Jefferson County Board of Health;

Higher education institutions;
Office of Economic Development;
Local Initiatives Support Coalition;

Local hospitals;
Alethia House

23
Develop a locally serving industrial incubator 
and workforce development on the former 
U.S. Pipe & Foundry site

32 Long-term

Office of Economic Development;
Alabama Dept. of Commerce;
Higher education institutions;

Community Development Block Grant for incubators
National Network for Manufacturing Innovation;

Alabama Industrial Development Training division;
Alabama Technology Network

24 Establish a food & entertainment 
district in the Acipco-Finley neighborhood

26, 36 Long-term

Alabama Farmer’s Market;
Alabama’s Farmer’s Market Authority;

Local restaurants;
REV Birmingham

25 Build out the Red Rock Ridge and Valley Trail 
System

42, 43, 
44 Long-term

Freshwater Land Trust;
Dept. of Traffic Engineering;

Alabama Dept. of Transportation 
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1 1 0 10 0 1 0 0 0 0 0
2 3 0 5 0 4 0 0 0 2 0
3 4 0 5 0 9 0 0 0 2 0
4 5 0 10 0 7 0 0 0 5 0

41st Street
Landscape

1 2 0 1 1 1 0 0 0 0 0
2 0 0 4 0 5 0 0 0 1 0
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Votes

Votes

Votes

Votes

Votes
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Votes Votes Votes
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Image
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Votes

Votes

Votes

Votes

Votes

Votes



3 7 0 3 0 4 0 0 0 3 0
4 5 0 4 0 6 2 0 0 1 0
5 5 1 8 0 12 0 0 0 1 0
6 3 0 3 0 2 0 0 0 1 0
7 0 0 6 0 1 0 0 0 1 0
8 0 0 5 1 1 0 0 0 1 0
9 3 0 0 0 5 0 1 0 3 0

Greenwood Park
Playground

1 N/A N/A N/A N/A 2 0 0 0 2 0
2 N/A N/A N/A N/A 2 0 0 0 1 0
3 N/A N/A N/A N/A 7 0 0 0 0 0
4 N/A N/A N/A N/A 3 0 0 0 1 0
5 N/A N/A N/A N/A 1 1 0 0 0 0
6 N/A N/A N/A N/A 3 0 0 0 0 0
7 N/A N/A N/A N/A 6 0 0 0 1 0
8 N/A N/A N/A N/A 4 0 0 0 1 0
9 N/A N/A N/A N/A 3 0 0 0 1 0
10 N/A N/A N/A N/A 4 0 0 0 1 1

Greenwood Park
Enhanced Wetland

1 N/A N/A N/A N/A 0 0 0 0 1 0
2 N/A N/A N/A N/A 1 0 2 0 1 0
3 N/A N/A N/A N/A 0 0 0 0 0 3
4 N/A N/A N/A N/A 1 0 0 0 0 2
5 N/A N/A N/A N/A 1 0 0 0 3 0
6 N/A N/A N/A N/A 1 1 0 0 0 1
7 N/A N/A N/A N/A 1 0 0 0 0 4
8 N/A N/A N/A N/A 2 0 0 0 0 0
9 N/A N/A N/A N/A 1 0 0 0 0 0
10 N/A N/A N/A N/A 1 0 0 0 1 0
11 N/A N/A N/A N/A 3 0 1 0 8 0

Greenwood Park
Active Creek Edge

1 N/A N/A N/A N/A 2 0 0 0 1 0
2 N/A N/A N/A N/A 5 0 0 0 5 0
3 N/A N/A N/A N/A 1 0 0 0 3 0
4 N/A N/A N/A N/A 4 0 0 0 0 0
5 N/A N/A N/A N/A 5 0 0 0 0 0
6 N/A N/A N/A N/A 2 0 0 0 1 0
7 N/A N/A N/A N/A 2 0 0 0 3 0
8 N/A N/A N/A N/A 3 0 0 0 6 0
9 N/A N/A N/A N/A 4 0 0 0 7 0

Votes

Votes

Votes

Votes Votes Votes

Votes Votes Votes Votes Votes

Votes Votes Votes Votes Votes

Image
Number

Image
Number

Image
Number

Votes Votes
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10 N/A N/A N/A N/A 8 0 0 0 5 0
11 N/A N/A N/A N/A 5 1 0 0 2 0

Greenwood Park
Active Recreation Area

1 N/A N/A N/A N/A 0 0 1 0 4 0
2 N/A N/A N/A N/A 1 0 0 0 4 0
3 N/A N/A N/A N/A 0 0 1 0 4 0
4 N/A N/A N/A N/A 2 0 3 0 3 0
5 N/A N/A N/A N/A 1 0 0 0 5 0
6 N/A N/A N/A N/A 1 0 0 0 3 0
7 N/A N/A N/A N/A 1 0 0 0 0 0
8 N/A N/A N/A N/A 1 1 0 0 4 0
9 N/A N/A N/A N/A 1 0 0 0 3 3
10 N/A N/A N/A N/A 3 0 0 0 2 0
11 N/A N/A N/A N/A 3 1 2 0 5 2

Greenwood Park
16th Ave Gateway

1 N/A N/A N/A N/A 1 0 1 0 1 0
2 N/A N/A N/A N/A 5 0 0 0 0 0
3 N/A N/A N/A N/A 1 0 1 0 0 1
4 N/A N/A N/A N/A 1 0 0 0 0 0
5 N/A N/A N/A N/A 1 3 3 0 2 0

Greenwood Park
Screening Wall

1 N/A N/A N/A N/A 3 0 3 0 1 0
2 N/A N/A N/A N/A 7 0 0 0 2 0
3 N/A N/A N/A N/A 7 0 0 0 2 0
4 N/A N/A N/A N/A 7 0 0 0 1 0
5 N/A N/A N/A N/A 0 0 0 0 0 0
6 N/A N/A N/A N/A 3 0 0 0 0 0

Village Creek Park
Park

1 N/A N/A N/A N/A 5 0 0 0 3 0 1 0
2 N/A N/A N/A N/A 1 0 1 0 1 0 4 0
3 N/A N/A N/A N/A 0 0 0 0 4 0 5 0

Village Creek Park
Picnic Area

1 N/A N/A N/A N/A 2 1 3 0 2 0 2 0
2 N/A N/A N/A N/A 2 1 1 0 5 0 6 0

Village Creek Park
Demonstration Farm & Community Garden

1 N/A N/A N/A N/A 2 0 0 0 2 1 0 1
2 N/A N/A N/A N/A 1 0 0 0 4 0 3 1
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Votes
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VotesVotes Votes Votes
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Image
Number

Image
Number

Image
Number

Image
Number

Image
Number

Votes Votes



3 N/A N/A N/A N/A 1 0 1 0 1 0 1 0
4 N/A N/A N/A N/A 2 0 0 0 1 0 0 0
5 N/A N/A N/A N/A 3 0 1 0 1 0 0 0
6 N/A N/A N/A N/A 1 0 0 0 1 1 0 1

Village Creek Park
Wetlnad Area with Boardwalk

1 N/A N/A N/A N/A 2 0 1 0 5 0 11 0
2 N/A N/A N/A N/A 0 0 1 0 4 0 6 0
3 N/A N/A N/A N/A 2 0 0 0 5 0 5 0

Village Creek Park
Outdoor Classroom

1 N/A N/A N/A N/A 4 0 0 0 3 0 2 0
2 N/A N/A N/A N/A 0 0 2 0 6 0 0 0
3 N/A N/A N/A N/A 0 1 2 0 0 2 0 1

Village Creek Park
Children's Garden | Water/ Play Area

1 N/A N/A N/A N/A 3 0 0 0 6 0 3 0
2 N/A N/A N/A N/A 1 0 1 0 3 0 0 0
3 N/A N/A N/A N/A 2 0 0 0 7 0 7 0
4 N/A N/A N/A N/A 1 0 1 0 8 0 2 0
5 N/A N/A N/A N/A 2 0 0 0 6 0 4 0
6 N/A N/A N/A N/A 2 0 0 0 0 6 2 0

Village Creek Park
Passive Recreation (Open)

1 N/A N/A N/A N/A 0 0 1 0 1 0
2 N/A N/A N/A N/A 2 0 0 0 1 1
3 N/A N/A N/A N/A 3 0 1 0 1 2

Village Creek Park
Soccer Fields & Tennis Courts

1 N/A N/A N/A N/A 0 0 0 0 5 0
2 N/A N/A N/A N/A 1 0 0 0 6 0
3 N/A N/A N/A N/A 1 0 0 0 3 0

Village Creek Park
Nature Trail Area | Suspension Bridges | 

Observation Deck
1 N/A N/A N/A N/A 2 0 3 0 3 0
2 N/A N/A N/A N/A 3 0 0 0 4 0
3 N/A N/A N/A N/A 2 0 1 0 0 6
4 N/A N/A N/A N/A 1 0 0 0 1 0
5 N/A N/A N/A N/A 3 0 1 0 7 0
6 N/A N/A N/A N/A 3 0 1 0 0 0
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Votes

Votes

Votes

Votes

Votes

Votes
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Name Address Telephone Email
Christy Horn 200 Hallman Hill #101, Birmingham, AL (205) 220-7272 ChristyHorn@gmail.com
Wanda Bryant 1731-7th Av. W. (205) 705-7373 wandafbryant@gmail.com
Beth Stewart 5350 Caswell,Irondale (205) 532-3080 beths@cahabariversociety.org
MaliK A. Rashid 1532-31st St. W. (205) 585-0162 mrashidcorp
Ann Sullivan 3914 4th Ave. S (205) 789-8467 asullivan@yahoo.com
B. Dees 1411-45st St. West (205) 213-6741 Brenda.Dees@ci.birmingham.al.us
Stan Ruffner (205) 503-2318
Brendette Brown Green (205) 305-0434 Browngreen10@yahoo.com
Patricia Stephens (205) 602-9339 Pstephens725@gmail.com
Chip Brentley Chip.brantley@gmail.com
Liz Brooke lizalt@gmail.com

Name Address Telephone Email
Snkeithia S. (205) 223-5641 kitasellers@gmail.com
Monte' Perkins m.monteperkins@gmail.com
Lemisha Jackson MrsLemisha63@gmail.com
Laura Longford (205) 243-6277
Natalie Meeks (205) 862-1414
Brodenick Parker (205) 215-5295
George Powe (205) 966-0684
Jean Daniels (205) 731-3307
Tammie Boswell (334) 546-8092
Theresa Swain (205) 527-1730
Pam Smith (205) 410-3224
Roy Self (205) 837-2175
Sarah Self (205) 837-2175
Katherine Jefferson (205) 836-0969
Napoleon Wyatt (205) 836-8918
Dezarae Richardson
Melvin Thomas
Onteria Webb jo2007family@yahoo.com

Participants
May 7th

June 6th

mailto:kitasellers@gmail.com
mailto:m.monteperkins@gmail.com
mailto:MrsLemisha63@gmail.com
mailto:jo2007family@yahoo.com


Jordan Rudolfph (205) 994-9211 jordanrudolph93@cox.net
Jacob Bonner (205) 368-1391 jacobbonner@bellsouth.net
Kathy Freeland kathy.stiles.reeland@gmail.com
Shilonqua Lee Shilonquah@hotmail.com
Douglas Woods (205) 222-6080

Name Address Telephone Email
Joseph Gassenaner 400 Hillandell Dr. jgissend4245@gmail.com
Sharon Ross 4408 Huner Ridge Ln.
Adrienne Starks drastarks7@gmail.com
Mohamed Jalloh 4178 5th Ct N. Birmingham, AL 35222 2052611510 mohamed.jalloh2015@gmail.com
Shirley Hicks 1034 Summit Place Birmingham 35243 2059672010 shirley@velochicdesign.com
Tommy Moore 5210 Weataerford Dr. Birmingham 35242 2054016761 TMooreCPA@gmail.com
T. Marie King 916 45th St. Birmingham 35208 2054017982 T.MarieKing@AOL.com
Lachelle Kelly 217 East Haven Drive Birmingham 35215 2052230083 Eitias95@gmail.com
Stephanie Aguiree 5435 Azalea Trace 2055416740 Stephanieaguirre@me.com
Josh Vass joshvasa@gmail.com
Tiffany Storey 1521 44th St. W Birmingham, AL35208 tsstorey@gmail.com
Shannon O'Dell 4200 6th Ave S. 35222 2053825850 sodell@spcgv.org

June 20th
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INTRODUCTION 

The Waterway Maintenance Best Management Practices (BMP) Manual provides guidance for 
preventing or minimizing the related problems of erosion, sediment and stormwater while conducting 
creek maintenance. The primary objective of this manual is compliance with the Clean Water Act, 
which aims to “restore and maintain the chemical, physical, and biological integrity of the Nation’s 
water.” (CWA § 101(a).)  The secondary objective of this manual is to alleviate the City from having 
to obtain a permit every time stream maintenance is needed. Instead, the City hopes to gain permission 
from the Army Corps of Engineers to conduct maintenance activities as long as long as this BMP 
Manual is followed.  

Additionally, the BMP manual will be used as a tool to adhere to the standards set by Alabama 
Department of Environmental Management Water Division- Water Quality Program (Volume 1) 
regarding water quality parameters such as dissolved oxygen (DO) and turbidity. These water quality 
parameters are of importance because they are directly related to disturbances that could be caused by 
creek maintenance activities; when turbidity increases, dissolved oxygen decreases, thus degrading the 
water quality of the creek.  

This manual is derived from a combination of Best Management Practices from the Alabama 
Handbook for Erosion Control, Sediment Control and Stormwater Management on Construction Sites 
and the Urban Areas (Volumes 1 and 2) and the Washington State Department of Transportation Best 
Management Practices Field Guide. This adaptation best provides a manual that pertains specifically 
to the City of Birmingham’s waterways. To assist with the ease of reading, BMPs have been separated 
into the following outcome categories: 

 
• Keep Water from Work Area 
• Reduce Potential for Soil Becoming Waterborne or Airborne  
• Filter/ Perimeter Protection 
• Settling 
• Reduce Water Velocity/ Erosive Forces 
• Containment 
• Habitat Protection/ Maintenance 
• Reduce Potential for Contaminants Falling into Water 
• Stream Maintenance 
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PROCESSES AND PRINCIPLES OF EROSION AND SEDIMENTATION  
 

Erosion is the process by which the land surface is worn away by the action of water, wind, ice or 
gravity. Soil disturbance, whether by natural forces or by creek maintenance activities, can accelerate 
the rate of erosion. Careful planning combined with proper selection and installation of erosion 
control measures can reduce the impact creek maintenance related erosion.  

SOIL EROSION PROCESS  
Different types of erosion are detailed below: 

• Splash erosion is the result of raindrops 
hitting bare or sparsely vegetated soil 
and breaking up the soil particles.  

• Sheet erosion occurs when these soil 
particles are transported in a thin layer, 
or sheet, by flowing water.  

o Rills and gullies are formed by 
concentrated, high velocity sheet 
flow. More soil detaches, 
increasing the erosion damage.  

• Stream and channel erosion occurs by even higher rates of velocity and steepness of poorly 
vegetated slopes.  

• Wind erosion occurs during dry weather conditions and high winds. The size of particles 
being moved is related to wind velocity. Wind erosion may cause air pollution, soil loss 
and/or water quality degradation.  

Water quality and fish habitat are the major concerns associated with soil movement. BMPs 
combined with training and oversight will enable the Department of Public Works (DPW) personnel 
to lessen the effects of soil erosion from the work site.  

rpitt.eng.ua.edu 
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SEDIMENTATION 

Sedimentation is described as the tendency for 
soil particles settling out of suspension as the 
velocity of water decreases. The larger and 
heavier particles (gravel and sand) settle out 
more rapidly than silt and clay particles, which 
are easily transported and settle out very 
slowly. It is difficult, and perhaps impossible in 
some instances to totally eliminate the transport 
of the clay and silt particles even with the most 
effective erosion control programs. 
 
Turbidity occurs in conjunction with sedimentation. Turbidity, cloudiness in the water, occurs when 
eroded soil is suspended in the water before it settles out. Turbid water can stress or kill fish by 
clogging their gills and making it hard for them to see food sources. Since some of Birmingham’s 
creeks are designated as “warm water fisheries”, thus it is important for us to maintain a pristine 
habitat. 
 

PRINCIPLES OF EROSION AND SEDIMENTATION CONTROL  
Effective erosion and sedimentation control requires first that the soil surface be protected from the 
erosive forces of wind, rain, and runoff, and second that eroded soil is controlled onsite. The 
following principles shall be integrated into a system of control measures and management 
techniques to control erosion and reduce offsite sediment migration. For ready reference, readers are 
encouraged to obtain a copy of the, “Field Guide for Erosion and Sediment Control on Construction 
Site in Alabama” from the Alabama Soil and Water Conservation Committee and Partners (First 
Edition, August 2004).  Furthermore, City construction crews working with heavy equipment on or 
in close proximity to City streams are advised to attend the Erosion and Sediment Control for Home 
Builders Workshop at least once every two years.  This workshop is sponsored in part by the City of 
Birmingham Stormwater Management Program and taught by City Engineering Inspectors, in 
conjunction with the Home Builders Association.  The classes represent an opportunity for attendees 
to maintain knowledge on current erosion and sediment control practices and provides a forum to 
share ideas and solutions to field problems, which might be encountered.   

I. Minimize the Extent and Duration of Exposure  
Scheduling can be a very effective means of reducing the hazards of erosion. Schedule construction 
activities to minimize the exposed area and the duration of exposure. However, it is understood that 

www.southalabama.edu 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIafv43XkscCFQzVgAodba8NMA&url=https://www.southalabama.edu/geography/fearn/480page/dogriver.html&ei=emTCVYb6JIyqgwTt3raAAw&psig=AFQjCNE2ZkLo4tptu9SwgUgSGT4mLPPWFw&ust=1438889407659403
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maintenance activities cannot always be scheduled. In either case, it is important to stabilize 
disturbed areas as quickly as possible in both scheduled and unscheduled maintenance.  

II. Protect Areas to be Disturbed from Stormwater Runoff  
Use berms, diversions, pumps, dams, barriers, sediment traps and constructed waterways to intercept 
runoff and divert it away from cut-and-fill slopes or other disturbed areas as may be needed. Install 
these measures before beginning maintenance and/or land disturbing activities.  

III. Stabilize Disturbed Areas  
Removing the vegetative cover and altering the soil structure by clearing the surface may increase an 
area’s susceptibility to erosion. Apply stabilizing measures after the land is disturbed and implement 
temporary or permanent vegetation, mulches, or other BMPs to correspond with maintenance 
activities.  

IV. Minimize Runoff Velocities  
Clearing existing vegetation may reduce the surface roughness and infiltration rate, thereby 
increasing runoff velocities and volumes. Use measures that break the slopes to reduce the problems 
associated with concentrated flow volumes and runoff velocities.  

V. Retain Sediment on the Site  
Even with careful planning, some erosion is unavoidable. The resulting sediment can be reduced by 
BMP placement that reduces on site erosion. Plan the location where sediment deposition will occur 
and maintain access for maintenance cleanout. Plan, install and use sediment traps and basin BMPs 
before other land-disturbing activities (except in emergencies).  

VI. Inspect and Maintain BMPs  
Inspection and maintenance of BMPs is vital to the performance of erosion and sedimentation BMPs. 
It is essential to inspect all BMPs to determine that they are working properly and to ensure that 
problems are corrected as they are detected.  At a minimum, this should be done weekly and after 
any significant rainfall event. 
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OUTCOME CATEGORY: 

KEEP WATER FROM WORK AREA  
 

Definition: The BMPs in this category are used to keep water from reaching the work area or 
disturbed soils generally by means of a bypass, diversion or interception process. 

Desired Outcome: The desired outcome of these BMPs is to bypass or divert sheet flow, stormwater 
or stream flow around or through the work area. The intercepted water will be discharged to an 
acceptable storm drainage system or outfall. 

Applications: These BMPs work well: 

• In streams or ditches where the normal flow can be piped around the work area by 
temporarily damming and conveying the flow by pumping or gravity. (HPA)  Environmental 
permits may be required for these measures. 

• Covering stock piles or disturbed soils with impermeable fabric to intercept rainfall. Sheet 
flows shall be collected and diverted at the bottom of the covering. 

• Diverting sheet flow around work area or disturbed soils by constructing upslope berms or 
channels. 

Limitations: These BMPs are often used in combination with other BMPs (i.e., dewatering work 
area, grass-lined swales). Refer to individual BMP limitations. 

Permit Conditions: Reintroduce water flow into the work area to reduce sediment transport. 
Comply with permit requirements. Inspect and maintain BMPs according to these Guidelines. 

BMP Options (include but not limited to): 

• Dewatering 
• Diversion Berm 
• Diversion Channel 
• Plastic Covering 
• Sandbag 
• Vactoring 
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OUTCOME CATEGORY: 

 REDUCE POTENTIAL FOR SOIL BECOMING WATERBORNE OR 
AIRBORNE  
 

Definition: The BMPs in this category work to keep soil particles in disturbed areas from becoming 
water borne or air borne. 

Desired Outcome: The desired outcome of these BMPs is to reduce erosion by reducing soil 
particles from becoming water borne or air borne. 

Application: These BMPs work well to stabilize: 

• Slopes 
• Soils 
• Roadways 
• Channels 

Limitations: Often used in combination with other BMPs allowing the disturbed area to stabilize. 
Refer to individual BMP limitations. 

Permit Conditions: Comply with any permit requirements. Inspect and maintain BMPs according to 
these guidelines. 

BMP Options (include but not limited to): 

• Back of Slope Planting 
• Construction Exit Pad 
• Dust Control 
• Filter Fabric 
• Grass Lined Channel 
• Hand Seeding 
• Hydroseeding 
• Mulching 
• Plastic Covering 
• Soil Stabilization (Erosion Control Blankets/Matting) 
• Sweeping 
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• Vegetative Buffer 

  

OUTCOME CATEGORY: 

FILTER/PERIMETER PROTECTION  
 

Definition: The BMPs in this category reduce erosion and sedimentation of soil 
particles/contaminants as the water passes through a filtering device. This outcome will also apply to 
perimeter protection around the job site. 

Desired Outcome: The desired outcome of these BMPs is to reduce soil particles/contaminants 
before the water discharges from the job site. 

Application: These BMPs work well: 

• When the rate of flow is relatively low and the filter can be inspected and maintained to 
ensure the BMP continues to function. 

• Perimeter protection around job site. 

Limitations: Not effective in areas of high flows. Refer to individual BMP limitations. 

Permit Conditions: Comply with permit requirements. Inspect and maintain BMPs according to 
these guidelines. 

BMP Options (include but not limited to): 

• Coir Log 
• Continuous Berm 
• Curb Inlet Sediment Trap 
• Excelsior Filled Log 
• Filter Fabric 
• Grass Lined Channel 
• Gravel Filled Sump 
• Half Round Filter 
• Inlet Protection 

• Kimble Filter Pipe 
• Silt Fence 
• Silt Mat 
• Straw Bale Barrier (1) 
• Straw Bale Barrier (2) 
• Straw Bale Barrier (3) 
• Straw Log 
• Washed Rock 
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 OUTCOME CATEGORY:  

SETTLING 
 

Definition: The BMPs in this category allow particles/contaminants to settle as the water velocity 
decreases. 

Desired Outcome: The desired outcome of these BMPs is to allow sediment to settle out of the 
water. This will reduce soil particles/contaminants from leaving the job site. 

Application: These BMPs work well: 

• When the rate of flow is relatively low. 
• When there is sufficient space or volume to properly size a settling BMP. 

Limitations: Not effective in areas of high flows. Refer to individual BMP limitations. 

Permit Conditions: Comply with permit requirements. Inspect and maintain BMPs according to 
these guidelines. 

BMP Options (include but not limited to): 

• Coir Log 
• Continuous Berm 
• Curb Inlet Sediment Trap 
• Excelsior Filled Log 
• Filter Fabric  
• Rock Check Dam 
• Sandbag 
• Silt Fence 
• Silt Mat 
• Straw Bale Barrier (1) 
• Straw Bale Barrier (2) 
• Straw Bale Barrier (3) 
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• Straw Log 
• Temporary Sediment Trap 
• Triangular Silt Dike 
• Turbidity Curtain 

 

OUTCOME CATEGORY: 

REDUCE WATER VELOCITY/EROSIVE FORCES 
 

Definition: The BMPs in this category reduce or diminish the water velocity, thereby dissipating its 
erosive force. 

Desired Outcome: The desired outcome of these BMPs is to create energy dissipation and reduce 
erosion. 

Application: These BMPs work well: 

• On stream and ditch banks. 
• In swales/grass lined channels. 
• In waterbodies. 
• On slopes. 
• On large disturbed areas. 

Limitations: These BMPs may be used if required by permit conditions. Refer to individual BMP 
limitations. 

Permit Conditions: Comply with permit requirements. Inspect and maintain BMPs according to 
these guidelines. 

BMP Options (include but not limited to): 

• Back of Slope Planting 

• Coir Fabric 
• Coir Log 

• Continuous Berm 

• Excelsior Filled Log 
• Hand Seeding 

• Hydroseeding  

• Mulching 

• Rip Rap  
• Rock Check Dam 

• Sandbag 

• Silt Fence 
• Silt Mat 

• Straw Bale Barrier (1) 
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• Straw Bale Barrier (2)  

• Straw Bale Barrier (3) 
• Straw Log 

• Triangular Silt Dike 

• Turbidity Curtain 
• Vegetative Buffer 

 

 

OUTCOME CATEGORY:  

CONTAINMENT 
 

Definition: The BMPs in this category retain water and soil particles/ contaminants on the work site. 

Desired Outcome: The desired outcome of these BMPs is to reduce water discharge from the job 
site. 

Application: These BMPs work well: 

• In enclosed drainage systems. 
• In swales. 
• In open drainage systems. 
• In waterbodies (during bridge maintenance or other maintenance activities). 

Limitations: These BMPs may be used if required by permit conditions. Refer to individual BMP 
limitations. 

Permit Conditions: Comply with permit requirements. Inspect and maintain BMPs according to 
these guidelines. 

BMP Options (include but not limited to): 

• Vactoring 
• Removal and proper disposal of soil particles/contaminants/obstructions by mechanized or 

hand means 
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OUTCOME CATEGORY: 

HABITAT PROTECTION/MAINTENANCE 
 

Definition: The BMPs in this category maintain or protect habitat. 

Desired Outcome: The desired outcome of these BMPs is to maintain or protect habitat by 
providing: 

• Bank/slope stabilization. 
• Habitat shading. 
• Reducing erosion by providing ground cover, binding soil particles with roots, and lowering 

water velocity. 
• Habitat for primary production. 
• Habitat for prey base organisms such as macro-invertebrates. 

Application: These BMPs work well in: 

• Riparian areas. 
• Sensitive areas. 
• Watercourses and streams. 

Limitations: These BMPs should be done in accordance with project design. Refer to individual 
BMP limitations. 

Permit Conditions: Comply with permit requirements. Inspect and maintain BMPs according to 
these guidelines. 

BMP Options (include but not limited to): 

• Coir Fabric 
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• Coir Log 
• Excelsior Filled Log 
• Hand Seeding 
• Hydroseeding 
• Erosion Control Blanket 

 

 

 

OUTCOME CATEGORY: 

REDUCE POTENTIAL FOR CONTAMINANTS FALLING INTO WATER 
 

Definition: The BMPs in this category reduce the potential for the contaminants from the work area 
from entering the water. This outcome can be achieved by capturing falling particles from bridge or 
other over-water work. 

Desired Outcome: The desired outcome of these BMPs is to reduce contaminants from entering the 
water. 

Application: These BMPs work well: 

• On bridge or pipeline maintenance projects. 

Limitations: Refer to individual BMP limitations. 

Permit Conditions: When used in watercourses or streams, these BMPs must be used in accordance 
with permit requirements. Inspect and maintain BMPs according to these guidelines. 

BMP Options (include but not limited to): 

• Diaper Netting 
• Plywood Work Platform 
• Spray Zone 
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OUTCOME CATEGORY: 

STREAM MAINTENANCE 

  
Definition: The BMPs in this category eliminate sedimentation bars from City streams, which will 
reduce the potential for upstream flooding and redirection of stream flow that can contribute to 
substantial erosion. 
Desired Outcome: The desired outcome of these BMPs is to reduce sedimentation load, improve 
stream bottom habitat, reduce stream bank erosion, improve water quality, and restore natural 
channel bottom slopes. 

Application: These BMPs work well in: 

• When the rate of flow is relatively low. 
• When there is adequate space to operate a long arm reach excavator. 
• When there is sufficient space to accept and transfer excavated material by truck to landfill. 
• When there is substantial sedimentation material accumulating in stream flowways. 
•  

Limitations: These BMPs should be done in accordance with any required federal or environmental 
resource permit or state construction permit or court order. These BMPs are not effective in high 
flows. Refer to individual BMP limitations. Limitation shall include: 

• All heavy equipment shall have a readily deposal spill containment kit(s) for spill 
containment of oil, grease and/or hydraulic fluids  

• No material excavation or depositing to ditch bank or other areas beyond the sedimentation 
spoil area. No changes to the existing hydrologic stream cross section. Only sedimentation 
spoil material removal 

Permit Conditions: Comply with permit requirements o administrative orders. Inspect and maintain 
BMPs according to these guidelines. 

BMP Options (include but not limited to): 

• Hand Seeding 
• Hydroseeding 
• Rip Rap 
• Straw Bale Barrier (2) 
• Turbidity Barrier (Type II)   
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BMP OUTCOME CATEGORY MATRIX 

BMP Outcome 
Category Matrix 
 

X = Recommended BMP 
Application but not limited to 
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BMP PAGE 

BACK OF SLOPE PLANTING 19  X   X     
COIR FABRIC 21     X  X   
COIR LOG 23   X X X  X   
CONSTRUCTION EXIT PAD 26  X        
CONTINUOUS BERM 30   X X X     
CURB INLET SEDIMENT TRAP 33   X X      
DEWATERING 39 X         
DIAPER NETTING 41        X  
DIVERSION BERM 43 X         
DIVERSION CHANNEL 46 X         
DUST CONTROL 50  X        
EXCELSIOR FILLED LOG 52   X X X  X   
FILTER FABRIC 54  X X X      
GRASS LINED SWALE 56  X   X     
GRAVEL FILLED SUMP 59   X       
HALF ROUND FILTER 60   X       
HAND SEEDING 62  X   X  X  X 
HYDROSEEDING 64  X   X  X  X 
INLET PROTECTION 66   X       
KIMBLE FILTER PIPE 73   X       
MULCHING 75  X   X     
PLASTIC COVERING 78 X X        
PLYWOOD WORK PLATFORM 80        X  
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BMP Outcome 
Category Matrix 

X = Recommended BMP 
Application but not limited to 
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BMP PAGE 

RIP RAP 82     X    X 
ROCK CHECK DAM 87    X X     
SANDBAG 90 X   X X     
SILT FENCE 92   X X X     
SILT MAT 102   X X X     
SOIL STABILIZATION 104  X        
SPRAY ZONE 109        X  
STRAW BALE BARRIER (1) 111   X X X     
STRAW BALE BARRIER (2) 114   X X X    X 
STRAW BALE BARRIER (3) 119   X X X     
STRAW LOG 121   X X X     
SWEEPING 124  X        
TEMPORARY SEDIMENT TRAP 126    X      
TRIANGULAR SILT DIKE 129    X X     
TURBIDITY CURTAIN 133    X X    X 
VACTORING 142 X     X    
VEGETATIVE BUFFER 144  X   X     
WASHED ROCK 147   X       
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BMP  
Back of Slope Planting  
 

DESCRIPTION  

Back of slope planting requires leaving the roadway slope clear for public safety. This BMP 

includes planting grass, forbs, small trees and brush. This BMP provides long term soil stabilization 
and/or reduces water velocity/ erosive forces.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Ditch slopes vegetated with grass and forbs to reduce exposed soil.  
• Planting trees and brush outside of the ditch on the back of the slope allowing plants to grow 

over the ditch or channel.  
• Providing shade as long as it does not become a public safety hazard (No trees larger than 4-

inches allowed in clear zone or recovery area).  

APPLICATIONS  

This BMP may be used in ditches (including ditches which are watercourses or streams) parallel to 
roadways or at road crossings. Revegetation plans will be done in accordance with permit 
requirements and Alabama Department of Transportation highway safety design or standards. It may 
be used in combination with other BMPs.  

This BMP provides long term soil stabilization once plantings have been established. Soil 
stabilization can only be achieved in combination with other BMPs. For example; Grasses and forbs 
on shoulder and in ditch slopes with brush, shrubs or trees behind the ditch.  

LIMITATIONS  

This BMP should not be used:  

• If it creates a potential public safety hazard.  
• In clear zone areas.  
• If it could cause water flow problems that may result in flooding of the roadway. 
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• Within utility rights of way without utility permission. 

CONSTRUCTION GUIDELINES  

• Select appropriate native vegetation for the location. 
• Review planting guidelines; plant at the appropriate time of year.  
• Planting must be done in accordance with design and/or permit conditions.  

BMP MAINTENANCE  

• Inspect during plant establishment period. Replant, due to plant mortality, as necessary.  

BMP REMOVAL  

• BMP removal is not necessary. 
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BMP  
Coir Fabric 
 

DESCRIPTION  

Coir Fabric is a geo-textile product made from coconut fibers loosely woven into a fabric usually 

packaged in roll form. This fabric can be used to provide a reduction in water velocity/erosive forces 
and/or habitat protection/ maintenance. Other materials such as jute mesh can be used instead.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Decreasing bank erosion in high flow/high velocity channels.  
• Long term slope stabilization.  
• Stream and riverbank stabilization.  
• Revegetation projects.  

APPLICATIONS  

This BMP may be used to provide stabilization/protection to the soil surface of steep slopes, stream 
and/or river banks. It can be used in combination with vegetation to reinforce soil in high flow/high 
velocity waters and on slopes as steep as 1 horizontal to 1 vertical. It may be used as bank 
stabilization before vegetation/re-vegetation has occurred.  

LIMITATIONS  

This BMP should not be used:  

• In the streambed of a channel.  
• When short term biodegradability is required.  

CONSTRUCTION GUIDELINES  

• When used in water courses or streams, this BMP must be used in accordance with permit 
requirements.  

• The fabric may be laid out horizontally or vertically on a slope.  
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• Use stakes or staples to anchor fabric to ground. Use anchoring devices on the edges and in 
the field of the fabric.  

• Lay loosely on the surface so that the fabric makes contact with the ground. Avoid stretching 
the fabric.  

• If the seam is perpendicular with water flow, overlap fabric at least 18 inches in the direction 
of water flow.  

• If the seam is parallel with the water flow, overlap edges at least 8 inches, staking both edges 
securely.  

• The fabric should be trenched at least 12 inches deep at top and bottom ends of the 
installation to prevent undercutting of the fabric.  

• Hand Seeding and/or Hydroseeding should occur prior to coir fabric placement. 

BMP MAINTENANCE  

• During construction, inspect BMPs daily during the work week.  
• Schedule additional inspections during storm events.  
• Make any required repairs.  

BMP REMOVAL  

• BMP removal is not necessary.   

Coir Fabric 
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BMP  
Coir Log 
 

DESCRIPTION  

A coir log is a manufactured coconut fiber log used as a structural and rooting mechanism for 

bioengineered systems. These logs can be used to provide filter/perimeter protection, settling, 
reduction in water velocity/erosive forces and habitat protection/maintenance. They may be cut or 
folded, to the appropriate length, to fit the desired location.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Intercepting sheet flow.  
• Intercepting and detaining small amounts of water from disturbed areas during construction 

operations in order to promote settling of soil particles.  
• Filtering soil particles and debris.  
• Trapping topsoil and retaining moisture from rainfall, which aids in growth of seedlings 

planted along the upslope side of the rolls.  

APPLICATIONS  

This BMP may be used for temporary check dams in ditches of any dimension, temporary soil 
stockpile protection, drop inlet protection, temporary interceptor dike and swale, check dam in 
ditches and/or bank stabilization. Coir logs may also be used for habitat protection at the toe of a 
bank and can be incorporated with vegetative planting. This BMP may be used for perimeter 
sediment control. This BMP is particularly useful in areas where the effects of soil disturbance need 
to be minimized. It may be used in combination with other BMPs.  

LIMITATIONS  

This BMP should not be used:  

• Where flow volume or velocity inhibit BMP function.  
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CONSTRUCTION GUIDELINES  

• Coir log installation must be done in accordance with applicable design and/or permit 
conditions.  

• Install to prevent water from going around or under BMP.  
• BMP must be staked (wood only) to insure soil particle containment.  
• When using as a check dam, prior to installation, cut or fold to proper length.  

BMP MAINTENANCE  

• During construction, inspect BMPs daily during the workweek.  
• Schedule additional inspections during storm events. Make any required repairs.  
• Sediment should be removed when deposits reach one-half the height of the BMP.  

BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup in front of BMP.  
• Removal of BMP may not always be necessary.  
• Depending upon BMP placement, re-vegetation of site may be necessary.  

 

Coir logs used as habitat protection at the toe of a bank 
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Coir log used to allow settling and to decrease water 
velocity/erosive forces 
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BMP 
Construction Exit Pad  
 

DESCRIPTION  

A construction access road is a stabilized rock (or an alternative material) pad located at points of 

vehicular egress at a construction site. This provides a buffer area where mud and caked soil can be 
removed from the tires of construction vehicles to avoid transporting it onto public roads. The 
construction access road may include a fabric underliner.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Allowing stability for vehicle access to construction sites.  
• Limiting mud and debris deposited on roadways from adjacent construction sites. 

APPLICATIONS  

This BMP may be used at construction sites with unstable soils and/or steep slopes to gain traction, 
especially during wet weather. It may be used in combination with other BMPs.  

LIMITATIONS  

This BMP should not be used:  

• As the sole BMP.  

CONSTRUCTION GUIDELINES  

• Unsuitable material should be excavated prior to placement of fabric and rock.  
• Place an optional "fabric underliner" the full width and length of the access road, as required 

by design.  
• Compact road as appropriate.  
• Drainage is designed to state and local design standards. 

BMP MAINTENANCE  

• During construction, inspect BMPs daily during the workweek.  
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• Schedule additional inspections during storm events. Make any required repairs.  
• Materials spilled, dropped or tracked from vehicles onto roadways should be removed.  
• Water trucks will not be used to remove dropped, spilled, or tracked materials, unless the 

water can be treated by other BMPs.  

BMP REMOVAL  

• Remove BMP if appropriate (recycle and/or re-use if applicable).  
• Re-vegetate and/or restore area disturbed by BMP.  

  

  
Construction Exit Pad 
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BMP 

Continuous Berm  
 

DESCRIPTION  

A continuous berm is a temporary diversion dike or sediment barrier constructed with infill 

material, either soil, sand or gravel, encased within geosynthetic fabric. This BMP requires a 
Continuous Berm Machine (CBM) for filling and placing. A continuous berm can be used to provide 
filter/perimeter protection, settling, and reduction in water velocity/erosive forces.  Although this 
BMP is not recommended for use in streams, under some applications it could be used in association 
with wetlands and therefore may require an Environmental Resource Permit.  Check with federal and 
state regulatory agencies prior to any site maintenance using a CBM. 

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Diverting sheet flow.  
• Intercepting sheet flow.  
• Intercepting and detaining small amounts of water from disturbed areas during construction 

operations in order to allow settling of soil particles.  
• Decreasing down slope sheet flow velocity.  
• Retaining soil particles/debris on site.  

APPLICATIONS  

This BMP may be used for perimeter sediment control. It may be used in combination with other 
BMPs.  

This BMP may be used below disturbed areas subject to sheet and rill erosion where drainage area is 
no greater than .25 acre per 100 lineal feet of barrier and the slope behind the barrier should be no 
steeper than 2 horizontal feet to 1 vertical foot. On relatively flat slopes the maximum disturbed slope 
distance should not exceed 100 feet. The allowable disturbed slope distance decreases as the slope 
gets steeper.  

LIMITATIONS  
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This BMP should not be used:  

• Directly in water courses.  
• In front of storm outlets.  

CONSTRUCTION GUIDELINES  

• Use a Continuous Berm Machine (follow operating manual).  
• Apply to relatively smooth surfaces to form a tight seal with ground.  
• A source of infill material is required (sand, gravel, or local soils).  
• Increase the elevation at the ends of the BMP installation to prevent "end runs."  

BMP MAINTENANCE  

• During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events. Make any required repairs.  

• Repair any damaged BMPs due to end runs or undercutting.  
• Sediment should be removed when deposits reach one-half the height of the BMP.  

BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup in front of BMP.  
• Remove BMP (recycle and/or re-use is applicable). 
• -Removal consists of slitting and removing the fabric. 
• -Remove the infill material from the site or grade infill material into the existing shoulder or 

soil.  
• Depending upon BMP placement, re-vegetation of site may be necessary.  
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Continuous berm machine Continuous berm 

Continuous berm intercepting water from 
construction area 
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BMP  
Curb Inlet Sediment Trap  
 

DESCRIPTION  

A curb inlet sediment trap is a temporary barrier constructed from concrete blocks, gravel, filter 

fabric or gravel bag filter. Geotextile grade covers and geotextile collectors (inserts) are available 
pre-manufactured. Curb inlet sediment traps can be used to provide filtering and settling of soil 
particles.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Reducing the soil particles discharged into storm drains by settling and/ or filtering the 
runoff.  

• Allowing for overflow from high runoff events.  
• Allowing the ponded water to filter rapidly through gravel.  

APPLICATIONS  

These BMPs are used at curb inlets on gently sloping streets where water can pond and allow 
particles to filter or settle.  

LIMITATIONS  

This practice is for drainage areas of less than 1 acre. 

This BMP should not be used:  

• Where the ponding area will encroach into the travel lanes or pedestrian walkways.  
• Steep grades.  

CONSTRUCTION GUIDELINES  

• A spillway structure shall be constructed with the sandbags to allow overflow.  
• Place sandbags in a curved row from the top of curb at least 3 feet into the street; curve the 

ends upward.  
• Overlap several layers of bags and pack tightly.  
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• Leave a one-sandbag gap at the upstream end in the top row to act as a spillway.  
• Slope runoff should flow over blocks and gravel and not be bypassed over the curb.  
• Install pre-manufactured grade covers and geo-textile collectors in accordance with 

manufacturer specifications.  
• Install grade covers, geo-textile collectors, or filter fabric on top of or in front of the inlet. 

Construct a small dam immediately downstream of the inlet to stop flow.  
• The height of the block structure should be 1 to 2 feet. 
• Gravel placed around the concrete block structure should have 2:1 side slopes or flatter. 
• Place a minimum of 1 block on the bottom row (more as needed) on its side to allow for 

dewatering the pool. 
• The foundation for the blocks should be excavated at least 2” below the crest of the storm 

drain. The bottom row of blocks should be placed against the edge of the storm drain for 
lateral support and to avoid washouts when overflow occurs. If needed, lateral support may 
be given to subsequent rows by placing 2” x 4” wood studs through block openings. 

• Place concrete blocks lengthwise on their sides in a single row around the perimeter of the 
inlet, with the ends of adjacent blocks abutting. The height of the barrier can be varied, 
depending on design needs, by stacking combinations of 4”, 8” and 12” wide blocks. The 
barrier of blocks should be at least 12” high and no greater than 24” high. 

• The top elevation of the structure must be at least 6” lower than the ground elevation 
downslope from the inlet. It is important that all storm flows pass over the structure and into 
the storm drain and not past the structure. Temporary dikes below the structure may be 
necessary to prevent bypass flow. Material may be excavated from inside the sediment pool 
for this purpose. 

• Wire mesh should be placed over the outside vertical face (webbing) of the concrete blocks 
to prevent stone from being washed through the holes in the blocks. Hardware cloth or 
comparable wire mesh with 1/2” openings should be used. 

• Stone should be piled against the wire to the top of the block barrier 
• Alabama Highway Department No. 57 Coarse Aggregate or similar gradations should be 

used. 
• If the stone filter becomes clogged with sediment so that it no longer adequately performs its 

function, the stone must be pulled away from the blocks, cleaned and replaced. 

BMP MAINTENANCE  

• Sediment shall be removed.  
• If the gravel becomes clogged with sediment, it must be carefully removed from the inlet and 

either cleaned or replaced.  
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• During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events. Make any required repairs.  

 

BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup in front of BMP.  
• Remove BMP (recycle and/or re-use if applicable).  
• Use vacuum sweeper or hand broom to clean road surface.  
• Use "Vactor-Truck" to clean drainage system  

 

 
Block and gravel inlet protection 
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BMP  
Dewatering  
 

DESCRIPTION  

Dewatering can be used to keep water from a work area by using any or all of the following: 

pump, barrier, vactor, or bypass culvert.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Allowing work to be performed in dewatered conditions.  
• Reducing the transport of soil particles by flowing water.  
• Reducing the liquefaction of soils.  

 
APPLICATIONS  

This BMP may be used in, but not limited to, ditches, watercourses or streams, channels, swales and 
excavations. It will generally be used in combination with other BMPs.  

LIMITATIONS  

This BMP should not be used:  

• Where flows are greater than pump capacity.  
 

CONSTRUCTION GUIDELINES  

• Determine if the project will require continuous dewatering.  
• Schedule pumping, monitoring, equipment and maintenance activities accordingly.  
• Dewatering must be used in accordance with applicable design and/or permit conditions.  
• Install dewatering devices.  
• Install site specific barrier, prior to dewatering, to prevent exterior water from entering 

construction area.  
• Ensure water discharged from the site reduces erosion.  
• Dewatered water will be discharged to a containment device or a sanitary sewage system. 
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BMP MAINTENANCE  

• Schedule pumping, monitoring, equipment and maintenance activities in accordance with 
dewatering needs.  

• During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events. Make any required repairs as needed.  

• Inspect bypass, pump, and barrier periodically. Make necessary repairs.  
• Check for erosion at discharge. Repair or move as necessary.  
• Have adequate fuel supply and backup pumps in the event of mechanical failure.  

 
BMP REMOVAL  

• Remove BMP (recycle and/or re-use if applicable).  
• Reintroduce water gradually.  
• Re-vegetate area disturbed by BMP removal (if applicable).  
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BMP  
Diaper Netting 
  

DESCRIPTION  

Diaper/netting is a fine mesh netting or canvas suspended under a bridge, pipeline or pier to 

catch debris during construction or maintenance activities.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Catching and containing falling debris (such as: concrete, wood chips, sawdust, slag and 
metal) from entering water during construction, maintenance and repair activities.  

 
APPLICATIONS  

This BMP is used in bridge, pipeline or pier construction and repairs. It may also be used in 
maintenance activities such as cleaning and painting. It may be used in combination with other 
BMPs.  

LIMITATIONS  

This BMP should not be used:  

• During periods of high winds that reduce the effectiveness of the BMP.  

CONSTRUCTION GUIDELINES  

• Multiple nets with different mesh sizes may be required, depending upon the work tasks 
performed. Mesh size gets progressively smaller from top to bottom.  

• Attach diaper/netting securely prior to starting work.  
• Remove diaper/netting carefully after work, not allowing debris to fall.  
• Maintain separation between diaper/netting and water surface.  

 
BMP MAINTENANCE  

• During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events. Make any required repairs.  
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• Crew must provide progressive clean up of debris during the day.  
 
 

BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed.  
• Remove debris on BMP.  
• Remove BMP (recycle and/or re-use if applicable).  
• Inspect after job is complete to make sure diaper/netting is in good repair for next project.  

 

  
Diaper netting under bridge 
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BMP  
Diversion Berm  
 

DESCRIPTION  

A diversion berm is a temporary ridge of compacted soil constructed at the top or base of a 

disturbed slope.   This BMP is not suitable for placement within a stream cross-section. 

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Diverting storm runoff from upslope drainage areas away from unprotected disturbed areas 
and toward a stabilized outlet.  

• Diverting sediment-laden runoff from a disturbed area to a sediment-containment facility 
such as a sediment trap or a sediment basin.  

 
APPLICATIONS  

This BMP may be used wherever stormwater runoff must be temporarily diverted away from a 
disturbed slope and toward a sediment containment facility. These structures generally have a life 
expectancy of 18 months or less. This BMP may be used in combination with other BMPs.  

LIMITATIONS  

This BMP should not be used:  

• If water flow is likely to erode the berm.  
• If there is inadequate space for construction.  

 
CONSTRUCTION GUIDELINES  

• Berms should be installed as a first step in the land-disturbing activity.  
• The berm should be adequately compacted to reduce failure.  
• Minimum freeboard can be 0.3 feet.  
• Temporary seeding and mulch can be applied to the berm following construction of the berm.  
• Clear plastic may be used as an additional erosion control method. See "Plastic Covering" 

BMP construction guidelines.  
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BMP MAINTENANCE  

•  During construction, inspect BMPs daily during the workweek. 
• Schedule additional inspections during storm events. Make any required repairs.  
•  During long term implementation inspect once every two weeks, whether a storm has 

occurred or not.  

BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup.  
• Remove BMP (recycle and/or re-use if applicable).  
• Re-vegetate area disturbed by BMP removal (if applicable).  

 

 
Diversion near top of slope 
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BMP  
Diversion Channel  
 

DESCRIPTION  

A diversion channel is constructed across a slope with a supporting earthen ridge on the lower 

side. The practice is used to protect an area down slope by intercepting and carrying excess water to a 
stable outlet.   The diversion channel anticipated here is not to be used to divert any City stream or 
stream tributary except as appropriately designed and engineered for that purpose and having all 
necessary federal, state, and local Environmental Resource Permits. 

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Reducing slope length.  
• Intercepting and diverting stormwater runoff to stabilized outlets at non-erosive velocities.  
• Intercepting sheet flow.  

• Decreasing down slope sheet flow velocity.  
 
APPLICATIONS  

This BMP may be used where runoff from areas of higher elevation may damage property, cause 
erosion, or interfere with the establishment of vegetation on down slope areas. It may also be used 
where surface and/or shallow subsurface flow is damaging a slope and where the slope length needs 
to be reduced to minimize soil loss. This BMP may be used in combination with other BMPs.  

LIMITATIONS  

This BMP should not be used:  

• If the down slope is greater than 2 horizontal by 1 vertical.  
• If water flow is likely to erode the channel.  
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• If there is inadequate space for construction.  
 
CONSTRUCTION GUIDELINES  

• The diversion channel shall be excavated or shaped to line, grade and cross-section as 
required:  
-Side slopes of the channel shall be no steeper than 2 horizontal by 1 vertical.  
-Minimum freeboard shall be 0.3 feet.  

• Construct the diversion ridge by compacting earthfill in 6” to 8” lifts, overbuilding 10% for 
settlement.  

• Temporary seeding and mulch can be applied to the channel following construction of the 
channel.  

• Clear plastic may be used as an additional erosion control method. See "Plastic Covering" 
BMP construction guidelines.  
 

BMP MAINTENANCE  

• During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events. Make any required repairs.  

• Seeded areas which fail to establish a vegetative cover shall be reseeded as necessary.  
• During long term implementation inspect periodically, whether a storm has occurred or not.  

 
BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup.  
• Remove BMP (recycle and/or re-use if applicable).  
• Re-vegetate area disturbed by BMP removal (if applicable).  
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Minor flow-line diversion 
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BMP  
Dust Control  
 

DESCRIPTION  

Dust control is the use of water, products, and/or measures for reducing wind erosion. 

Particles moved by wind may cause air pollution, soil loss and/or water quality degradation.  
Application of water soluble anionic polyacrylamide (PAM) to control erosion caused by wind 
or water is acceptable.  Cationic forms of PAM are not allowed for use under this quideline due 
to the high levels of toxicity to aquatic organisms.  In all cases using chemical dust controls, 
read and apply the product in accordance with OSHA Material Safety Data Sheets and after 
approval from City Stormwater Managers.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Reducing soil particle travel by wind due to construction or maintenance operation activities.  
• Reducing air and water pollution.  

 
APPLICATIONS  

This BMP may be used on construction sites, roads, shoulders, operating headquarters or pit/quarry 
sites. It may be used in combination with other BMPs. Protecting the soil surface is accomplished 
through measures such as applying straw/mulch, water, matting, hydroseeding, plastic covering, or 
chemical spray-on adhesives.  

LIMITATIONS  

This BMP should not be used:  

• With straw in locations where compaction is required (for example, roadway shoulders or 
road bases).  

• If a chemical suppressant could enter watercourses or streams.  
 
CONSTRUCTION GUIDELINES  

• Water, Lignum derivative, or Magnesium Chloride can be applied by mechanical means.  
• A temporary straw covering may be applied by hand to a small area of exposed soil where 

compaction is not required. 
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• Erosion control blanket  
• Create a berm downslope to control possible runoff from watering.  
• Install fences perpendicular to prevailing wind at intervals of 15 times the fence height.  
• Mulching 
• Permanent seeding using native Alabama vegetation 
• Sodding 

 
 

Application Rates for Spray-on Adhesives Used in Dust Control 
Adhesive Water Dilution 

(water: adhesive) 
Type of Nozzle Application Rate 

(gallons/acre) 
Anionic Asphalt 

Emulsion 
7:1 Coarse 1200 

Latex Emulsion 12:5:1 Fine 235 

Resin in Water 4:1 Fine 300 

Acrylic Emulsion 
(Non-traffic) 

7:1 Coarse 450 

Non-Acrylic 
Emulsion (traffic) 

3:5:1 Coarse 350 

 

BMP MAINTENANCE  

• During the construction period, inspect BMPs daily during the workweek. Make any required 
repairs.  

• Reapply BMP as needed.  
 
BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
wind erosion has passed).  

• Straw removal may be necessary if the area is to be re-vegetated.  
• Re-vegetate area disturbed by BMP removal.  
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BMP  
Excelsior Filled Log  
 

DESCRIPTION  

An excelsior filled log is a manufactured log filled with curled wood excelsior. When cut or 

folded to appropriate length, these logs can be used to provide filter/perimeter protection, settling, 
reduction in water velocity/erosive forces and habitat protection/maintenance.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Reducing slope length to capture and retain sediment on the slope.  
• Temporarily stabilizing slopes by reducing soil creep, sheet and rill erosion until permanent 

vegetation can be established.  
• Trapping topsoil and retaining moisture from rainfall, which aids in growth of seedlings 

planted along the upslope side of the rolls.  
• Intercepting and detaining small amounts of water from disturbed areas during construction 

operations in order to promote settling of soil particles.  
• Filtering soil particles and debris.  
• Reducing water velocity and erosive forces.  

 
APPLICATIONS  

This BMP may be used in ditches or across culvert ends of any dimension. Excelsior filled logs may 
also be used for habitat protection at the toe of a bank and can be incorporated with vegetative 
planting. It may be used instead of straw logs, coir logs, or straw bale filtering systems. Excelsior 
filled logs may also be used for perimeter sediment control.  

This BMP may be used in gullies and stream channels as check dams in conjunction with gabions, 
rip rap, articulated block, or cellular confinement systems. It may be used to anchor and enhance the 
effectiveness of willow wattles (fascines), turf reinforcement mats, coir mats, continuous berms and 
other erosion control material. Excelsior filled logs may be used to replace silt fences or straw bales 
on steep slopes. It may be used in combination with other BMPs. 

LIMITATIONS  

This BMP should not be used:  
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• Where flow volume or velocity inhibit BMP function.  
• For long term applications.  

 

CONSTRUCTION GUIDELINES  

• Excelsior filled log must be placed in accordance with applicable design and/or permit 
conditions.  

• Logs are placed and staked along the contour of newly constructed or disturbed slopes, in 2-3 
inch deep trench.  

• Spacing depends on soil type and slope steepness.  
• Tightly about any adjacent logs.  
• Install to prevent water from going around or under BMP.  
• See "Live Staking", "Handseeding" and/or "Hydroseeding" BMP for planting.  

 
BMP MAINTENANCE  

• During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events. Make any required repairs.  

• Sediment should be removed when deposits reach one-half the height of the BMP.  
 
BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup in front of BMP.  
• Depending upon BMP placement, re-vegetation of site may be necessary.  
• BMP removal may not be necessary.  
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BMP  
Filter Fabric  
 

DESCRIPTION  

Filter fabric is a permeable material made with synthetic fibers. It may be a woven or non-woven 

fabric and is usually packaged in roll form. This fabric can be used to reduce potential for soil 
becoming water borne, filter/ perimeter protection and/or settling.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Filtering soil particles from water.  
• Stabilizing and reinforcing soils.  

 
APPLICATIONS  

This BMP may be used in drainage filtration, to reinforce paved and unpaved roads, stabilize 
access or haul roads and to separate soils.  

LIMITATIONS  

This BMP should not be used:  

• In the streambed of a channel.  
• When short term biodegradability is required.  

 
CONSTRUCTION GUIDELINES  

• When used near watercourses or streams, this BMP must be used in accordance with permit 
requirements.  

• Some applications may be designed or reviewed by an engineer.  
• Woven filter fabric should only be used for soil separation, road reinforcement and soil 

separation.  
• Non-woven filter fabric should only be used for drainage filtration although it may be used 

under unpaved roads in certain circumstances. 
• Use according to manufacturers details.  

BMP MAINTENANCE  
• During construction, inspect BMPs daily during the workweek.  
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• Schedule additional inspections during storm events. Make any required repairs.  
 

BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• If used as a filter, remove sediment buildup from in front of the BMP.  
• Re-vegetate area disturbed by BMP removal (if applicable).  
• BMP removal may not be necessary when it is part of the final structure.  
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BMP  
Grass Lined Swale 
 

DESCRIPTION  

A grass lined swale is the vegetative lining of a swale to protect it from erosion and to 

provide filter/perimeter protection.  

PURPOSE  

The purpose of this BMP includes, but is not limited:  

• Reducing erosion by providing ground cover, binding soil particles with roots, and lowering 
water velocity.  

• Providing filter/perimeter protection.  
• Providing habitat for primary production.  
• Providing habitat for prey base organisms such as macro-invertebrates.  

 
APPLICATIONS  

This BMP may be used where a vegetative lining can provide sufficient stability for the channel 
grade by decreasing velocity; where site conditions require establishment of vegetation (climate, soil 
and topography are present). This BMP may be used in combination with other bank stabilizing 
methods.  

LIMITATIONS  

This BMP should not be used:  

• In locations where there is frequent turbulence with flows likely to rip out grass lining, 
creating erosion and downstream plugging of system.  

 
CONSTRUCTION GUIDELINES  

• This BMP must be used in accordance with applicable permit requirements. 
• Layout the grass swale from the outlet according to the planned location and the design grade 

limits. 
• Ensure that lateral surface drainage into the grass swale is not blocked.  
• Ensure design dimensions are obtained. Most grass swales have a parabolic cross-section but 

may be designed to be triangular or trapezoidal.  
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BMP MAINTENANCE  

• During initial vegetation establishment, inspection should occur and any necessary repairs 
made.  

• After vegetation establishment, the channel should be inspected periodically to determine if 
the channel is withstanding flow velocities without damage.  

• Check the channel for debris, scour, or erosion and make repairs.  
• Remove all significant sediment accumulations to maintain the designed carrying capacity. 

Debris such as litter, car parts, appliances and items that pose a risk to public safety should be 
removed. Any large woody material that falls into the channel and does not pose a threat to 
public safety or structure damage should be left in place or relocated to an area that is not a 
public safety hazard or ROW structure problem. 

•  Check channel outlet and all road crossings for bank stability, evidence of piping or scour 
holes and make repairs.  

• Mow and fertilize as needed.  
 
BMP REMOVAL  

• BMP removal is not necessary. 
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BMP  
Gravel Filled Sump  
 

DESCRIPTION  

A gravel filled sump is a constructed sump filled with gravel and a standing perforated 

pipe or bucket that allows pumping filtered water out of a non-erosive location.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  
• Dewatering construction sites.  
• Filtering sediment from water.  

 
APPLICATIONS  

This BMP is used in conjunction with flow bypass.  

LIMITATIONS  

This BMP should not be used:  

• When peak flows exceed the pump capacity. 
  

CONSTRUCTION GUIDELINES  

• Excavate hole at least 3 feet deep.  
• Line the base and sides of the hole with filter fabric.  
• Place perforated pipe inside the hole.  
• Shore up pipe by adding washed rock to space between hole and pipe exterior.  
• Have adequate fuel supply and backup pumps in the event of mechanical failure.  

 
BMP MAINTENANCE  

• Inspect bypass, pump, and sump periodically. Repair any leaks immediately.  
• Check for scour at bypass outfall. Repair or move as necessary.  
• Provide downstream sediment filtration.  

 
BMP REMOVAL  

• Remove BMP when in water work is complete.  
• Remove BMP (recycle and/or re-use if applicable).  
• Re-vegetate area disturbed by BMP removal (if applicable).  
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BMP  
Half Round Filter  
 

DESCRIPTION  

The half round filter BMP is one-half section of perforated pipe cut lengthwise (with optional 

filter fabric lining) and filled with washed rock.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Filtering sediment from water.  
• Reducing water velocity.  

 
APPLICATIONS  

This BMP may be used at construction sites to filter sediment-laden water pumped from 
construction area. This BMP may be used with other sediment control BMPs.  

LIMITATIONS  

This BMP should not be used:  

• In fast flowing water.  
• To filter water with a high percentage of fines.  
• As the sole BMP.  

 
CONSTRUCTION GUIDELINES  

• Make sure pump head (if used) is secured within washed rock.  
• Make sure length of pipe and amount of rock is sufficient for site.  
• Have additional washed rock available on site.  
• Have adequate fuel supply and backup pumps in the event of mechanical failure.  
 

BMP MAINTENANCE  

• Evaluate half round filter and pump (if used) periodically to ensure BMP is functioning 
properly.  

• Check for scour at outfall.  
• Check outlet to make sure water is running clear. If not, add washed rock.  
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BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup.  
• Remove BMP (recycle and/or re-use if applicable).  
• Re-vegetate area disturbed by BMP removal (if applicable).  
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BMP  
Hand Seeding  
 

DESCRIPTION  

Hand seeding is broadcasting grass seed on disturbed areas by hand or a hand seeding device. 

This BMP is used to reduce potential for soil becoming water or air borne, to reduce water 
velocity/erosive forces after vegetation establishment and to aid in habitat protection/maintenance.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Establishing vegetation in sparse, bare and/or exposed soil areas.  
• Decreasing soil erosion.  

 
APPLICATIONS  

This BMP may be used after soil disturbance is completed at construction sites. This BMP may 
be used in areas that need to be permanently or temporarily vegetated. It may be used in 
conjunction with other BMPs.  

LIMITATIONS  

This BMP should not be used:  

•  In months when seed germination will not occur. (In winter months, see "Mulching" and/or 
"Plastic Covering" BMPs).  
 

CONSTRUCTION GUIDELINES  

• Seed mixes vary. Seed selection should be based on the intended use of the area it is applied 
to, for example, low growing grass versus ditch bank grass.  

• Spread seed uniformly and according to manufacturer’s recommendations.  
• Cover with other methods as needed to protect surface (for example, light application of 

mulch, jute matting).  
 
BMP MAINTENANCE  

• Inspect during seed establishment period. Re-seed, due to mortality, as necessary.  
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• Schedule additional inspections during storm events and/or heavy rainfall. Check for scour 
and sloughing; any required repairs shall be made.  
 

BMP REMOVAL  

• BMP removal is not necessary. 
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BMP  
Hydroseeding  
 

DESCRIPTION  

Hydroseeding is broadcasting grass seed, tackifier, wood fiber mulch and water on disturbed 

areas by using a hydroseeding machine. This BMP is used to reduce potential for soil becoming 
water or air borne, to reduce water velocity/erosive forces after vegetation establishment and to aid in 
habitat protection/maintenance.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  
• Establishing vegetation in sparse, bare and/or exposed soil areas over a large site.  
• Decreasing soil erosion.  

 
APPLICATIONS  

This BMP may be used after soil disturbance is completed at construction sites. This BMP may 
be used in areas that need to be permanently or temporarily vegetated. It may be used in 
conjunction with other BMPs.  

LIMITATIONS  

This BMP should not be used:  

• In months when seed germination will not occur. (In winter months, see "Mulching" and/or 
"Plastic Covering" BMPs).  

• During strong winds or freezing weather.  
 
CONSTRUCTION GUIDELINES  

• Seed mixes vary. Seed selection should be based on the intended use of the area it is applied 
to. For example low growing grass versus ditch bank grass.  

• Spread seed uniformly and according to manufacturer’s recommendations.  
• Cover hydroseeded area with other methods as needed.  
• Hydroseeding should be applied after finish grading and/or surface roughening. Application 

may depend on slope, soil, exposure and time of year.  
• Tackifier and/or moisture retention agent may need to be added, per state standard.  
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BMP MAINTENANCE  

• Inspect during seed establishment period. Re-seed, due to mortality, as necessary.  
• Schedule additional inspections during storm events and/or heavy rainfall. Check for scour 

and sloughing; any required repairs shall be made.  
 
BMP REMOVAL  

• BMP removal is not necessary. 
 
  



                       
   

68 

                                                                                         

 

BMP  
Inlet Protection  
 

DESCRIPTION  

Inlet protection is a sediment filter located at the inlet to a storm drainage conveyance. It may be an 

external structure such as a filter fence box or a gravel berm. This forms a small basin around a storm 
drain inlet to temporarily pond runoff water allowing suspended soil particles to settle out; thereby 
minimizing sediment entering storm drains during construction. Inlet protection is used with the 
following practices:  

• Block and Gravel Inlet Protection 
• Excavated Drop Inlet Protection 
• Fabric Drop Inlet Protection 

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Reducing soil particles from entering storm drainage systems.  
 

APPLICATIONS  

This BMP may be used in ditches at the inlet to enclosed drainage systems. They may also be used 
in manholes or catch basins. This BMP may be used in combination with other BMPs.  

LIMITATIONS  

This BMP should not be used:  

• Where there are traffic conflicts.  
• In areas where it creates excessive ponding.  
• To remove excessive fines.  

 
CONSTRUCTION GUIDELINES  

• Ensure that each inlet protection practice has no more than 1 acre of drainage area and the 
approaches to the inlet are 1% or flatter.  

• Install the inlet protection according to the plans.  
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• Shape or construct the storage area as necessary to obtain the volume of storage required in 
the plans. 

• Ensure that excess runoff water will go over the inlet protection practice and into the storm 
drain and does not bypass.  

• Refer to sketches on following pages for details and specific construction guidelines.  
 
BMP MAINTENANCE  

• During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events. Make any required repairs.  

• Sediment should be removed when deposits reach one-half the height of the BMP.  
 
BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup in front of BMP.  
• Remove BMP (recycle and/or re-use if applicable).  
• Re-vegetate area disturbed by BMP removal (if applicable).  

 
 

 

 

 

 

 

 

 

 

 

 

  Inlet protection: filter fence surrounding catch basin to reduce soil particles 
from entering drainage system 
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BMP  
Kimble Filter Pipe  
 

DESCRIPTION  

A Kimble filter is a perforated pipe (with an optional filter fabric wrap, depending on soil 

types) added to an existing inlet pipe, surrounded by washed rock.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  
• Filtering sediment from water entering existing pipe at construction area.  

 
APPLICATIONS  

This BMP may be used in open drainage system maintenance and in conjunction with other 
BMPs.  

LIMITATIONS  

This BMP should not be used:  

• When the inlet elevation for the perforated pipe extension exceeds the surrounding bank 
height.  

• To remove excessive fines unless the optional filter fabric is used.  
 
CONSTRUCTION GUIDELINES  

• Secure perforated pipe onto existing pipe and wrap in filter fabric as needed.  
• Fill washed rock high enough to ensure filtration.  

 
BMP MAINTENANCE  

• Check outfall periodically. Revise methods if water is not running clear.  
 

BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup in front of BMP.  
• Remove BMP (recycle and/or re-use if applicable).  
• Re-vegetate area disturbed by BMP removal (if applicable).  
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BMP  
Mulching  
 

DESCRIPTION  

Mulching is the application of straw, wood chips, or other suitable materials on the soil surface 

applied manually or by machine. This BMP is used to reduce potential for soil becoming water borne 
or air borne and to reduce water velocity/erosive forces after vegetation establishment.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Reducing erosion by protecting the soil surface from raindrop impact or wind.  
• Decreasing surface water or wind velocity impacts.  
• Fostering the growth of vegetation by increasing available moisture and providing insulation 

against extreme heat and cold.  
 
APPLICATIONS  

This BMP can be used in areas to provide protection to the soil surface. Areas that have been seeded 
can be mulched to provide additional protection. This BMP may be used in combination with plantings 
of trees, shrubs, certain ground covers or in conjunction with seeding.  

LIMITATIONS  

This BMP should not be used:  

• On slopes steeper than 2 horizontal to 1 vertical.  
• In watercourses and streams.  
• In ditches where water flow is continuous.  
 

CONSTRUCTION GUIDELINES  

• When used near watercourses or streams, this BMP must be used in accordance with permit 
requirements.  

• Remove stumps, roots, and other debris from the site before seeding and/or mulching. 
• Grade area, if needed, to permit the use of equipment for seeding, mulching, and 

maintenance.  
• Shape area so that it is relatively smooth.  
• If seeding, follow seeding specifications and apply mulch immediately after seeding. 
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• Spread straw uniformly over the area with a power blower, hydroseeder, or by hand at rates 
recommended for either seeded areas or without seeding.  

• When mulching with seeding, 25% to 35% of the ground surface should be visible after 
mulching is applied.  

• Mulch should be applied so that the soil is covered sufficiently enough to allow seeds to 
germinate, but also protects the soil from erosion.  

• When mulching without seeding, 100% of the soil surface should be covered.  
• Nets and matting may be used in combination with mulch.  
• Various types and sizes of mulch are available.  
•  If used to stabilize soil from wind forces, the mulch needs to be tilled or incorporated into 

the soil.  
• Apply at the rates shown in the plan or in the table below if there is not a plan. 

 
Mulch Application Plan 

Material Rate per Acre and (Per 100 ft. 2) Notes 
Straw (With Seed) 1 ½ - 2 tons (70 lbs – 90 lbs) Spread by hand or machine; 

anchor when subject to 
blowing. 

Straw Alone (No Seed) 2 ½ - 3 tons (115 lbs – 140 lbs) Spread by hand or machine; 
anchor when subject to 
blowing. 

Wood Chips 5 – 6 tons (230 lbs – 275 lbs) Treat with 12 lbs. 
nitrogen/ton.  

Bark 35 cubic yards (0.8 cubic yard) Can apply with mulch 
blower. 

Pine Straw  1 – 2 tons (45 lbs – 90 lbs)  Spread by hand or machine; 
will not blow like straw. 

Peanut Hulls 10 – 20 tons (450 lbs – 900 lbs) Will wash off slopes. Treat 
with 12 lbs. nitrogen/ton. 

 
 
BMP MAINTENANCE  

• During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events. Make any required repairs.  

• Additional mulch should be applied where erosion or scouring occurs.  
• If a tear occurs in the cover netting or matting, repair as necessary.  
• Continue inspections of seeded areas until vegetation is well established.  
• Keep mower height high if plastic netting is used to prevent netting from wrapping around 

mower blades or shaft.  
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BMP REMOVAL  

BMP removal is not necessary under normal circumstances. 

 

 

  

Straw being used to reduce erosion 
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BMP  
Plastic Covering  
 

DESCRIPTION  

Plastic covering is used to cover exposed areas, which need immediate protection from 

erosion.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Providing immediate temporary erosion protection to slopes, piles and disturbed areas that 
cannot be covered by mulching.  

• Protecting exposed surfaces from water and/or wind erosion.  
• Used in winter months as a temporary erosive control device when grass seed will not 

germinate.  
 
APPLICATIONS  

This BMP may be used in disturbed areas, which require immediate erosion protection, areas seeded 
during winter and spring to aid in germination and for protection from heavy rain. Plastic covering 
may be used on steep slopes, construction sites and on stockpiles and/or excess materials. It may be 
used in combination with other BMPs.  

LIMITATIONS  

This BMP should not be used:  

• For long term erosion control.  
• Without controlling surface water runoff from the plastic covered area.  

 
CONSTRUCTION GUIDELINES  

• Plastic must be secured by staking or using weight (i.e. sandbag or tires) to prevent 
movement. Rebar must not be used as a staking mechanism.  

• Plastic covering must be "keyed" in at the top of the slope.  
• Additional BMPs, such as a berm and/or sediment control, must be used to control surface 

water runoff from plastic.  
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BMP MAINTENANCE  

• During construction, inspect BMPs daily during the workweek. 
• Schedule additional inspections during storm events. Make any required repairs.  
•  Replace damaged sections of plastic.  

 
BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove BMP (recycle and/or re-use if applicable).  
• Re-vegetate area disturbed by BMP removal (if applicable).  

 

 

 

 

  

Plastic covering used to protect exposed surface from 
erosion during construction/repair activities 
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BMP  
Plywood Work Platform  
 

DESCRIPTION  

A plywood work platform is a temporary work area under bridges or piers consisting of 

framework, plywood, scaffolding and/or tarps. This BMP is used to reduce the potential for debris 
and contaminants falling into water.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Providing a safe and efficient working environment.  
• Containing fallen debris (concrete, wood chips, sawdust, slag and metal) from entering water 

during construction, maintenance and repair activities.  
 
APPLICATIONS  

This BMP may be used under most small timber bridges, pipelines or piers. It may be used in 
combination with other BMPs.  

LIMITATIONS  

This BMP should not be used:  

• Where spans exceed 16 feet from bent to bent.  
 

CONSTRUCTION GUIDELINES  

• Framework is usually 4 in. x 6 in. joists 16 inches on center which span the stream.  
• 3/4 in. x 4 ft. x 8 ft. plywood is placed flat and tight, edge to edge, on joists, and tacked with 

6 d nails for easy removal.  
• Tarps are placed over the plywood deck and draped vertically approximately 36 in. high at 

the abutment wall of the deck and over the hand rails at the other edges.  
• A truck mounted bridge work platform may be an option, depending on location and scope of 

work.  
• A fire extinguisher shall be on hand at all times for spark and fire suppression.  
• Ensure that plywood platform and tarp do not enter the water.  
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BMP MAINTENANCE  

• During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events. Make any required repairs.  

• Crew must provide frequent clean up of debris during the day.  
• Rips or tears in the tarp must be repaired.  

 
BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed.  
• Remove debris on BMP.  
• Remove BMP (recycle and/or re-use if applicable).  
• Re-vegetate bridge abutment area disturbed by maintenance activities (if applicable).  

 

 

  
Plywood work platform providing a safe work environment and 

containing fallen debris from entering water during construction, 
maintenance, and repair activities 
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BMP  
Rip Rap  
 

DESCRIPTION  

Rip rap is a long-term, erosion-resistant ground cover. It is composed of large, loose, 

angular rock which may be used to stabilize embankments and ditches. An optional filter fabric 
or granular underlining may be used. Placement of rip rap should be in accordance with a 
system that has been properly designed and engineered.  If placed within a stream cross-section 
or associated with a wetland system, it is required to also have an Environmental Resource 
Permit. 

PURPOSE  

This BMP includes, but is not limited to:  

• Protecting the soil from the erosive forces of concentrated runoff.  
• Reducing the velocity of runoff while enhancing the potential for infiltration.  

 
APPLICATIONS  

This BMP may be used for stabilization of steep slopes with seepage problems and/or unstable soils 
that need armoring to prevent sloughing, downstream turbidity, and roadway or shoulder failure. This 
BMP should be used as a last resort in locations where planting or other stabilizing methods are 
impracticable. Rip rap may also be used to fill minor washouts along ditch lines, at culvert exits and 
entrances and shoulders. It may be used in combination with other BMPs.  

LIMITATIONS  

This BMP should not be used in watercourses or streams:  

• Without permit review and approval.  
• Rock riprap lining should not be used when channel velocities exceed 10 feet per second 

unless a detailed engineering analysis is performed using appropriate guidelines. 
• For applications outside of watercourses or streams, there are no limitations, other than 

design constraints.  
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CONSTRUCTION GUIDELINES  

•  In locations where permits are required, rip rap must be placed in accordance with design 
and/or permit  

• Remove unstable and unusable soil.  
• Shape the sub-base to conform to site.  
• Install fabric (if applicable).  
• Place rip rap.  
• Rip rap should be designed to resist displacement when the channel is flowing at the bankfull 

discharge or the 10-year, 24-hour frequency discharge, whichever is the lesser.  
• Dumped and machine placed riprap should be installed on slopes flatter than 2 horizontal to 1 

vertical.  
• Where riprap is placed by hand the slopes may be steeper.  
• Stone for riprap should consist of field stone or rough unhewn quarry stone of approximately 

rectangular shape.  
• The specific gravity of the individual stones should be at least 2.5. 
• A filter blanket should be placed between the riprap and base material, if needed.  

 
MAINTENANCE  

• Inspect periodically to determine if high flows have caused scour beneath the rip rap or filter 
fabric. 
  

BMP REMOVAL  

• BMP removal may not be necessary. If BMP is removed, it should be done in accordance 
with design and applicable permits. 
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Rip rap used to provide bank stability 
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Use the figure below to determine the stable basic stone weight (d100). Using the d100 size as a d90, 
select a commercially available riprap gradation as classified by the Alabama Department of 
Transportation, from table below.  

1) Determine the design velocity.  
2) Use design velocity and the Isbash Curve determine d100 rock size.  
3) Use d100 from the Isbash Curve as d90 to select rock gradation from the Graded Rip Rap Table 
 

 

Isbash Curve 

Graded Rip Rap 
Class 

d10 d15 d25 

Weight (lbs.) 

d50 d75 d90 
1 10 - - 50 - 100 

2 10 - - 80 - 200 

3 - 25 - 200 - 500 

 - - 50 500 1000 - 

5 - - 200 1000 - 2000 
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Size of Rip Rap Stones 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A filter blanket can be of 2 general forms: a gravel layer or a geotextile filter cloth. 

Gravel filter blankets are to be designed in accordance with the criteria below. 

The following relationships must exist: 

 

Weight Mean Spherical  
Diameter (feet) 

Rectangular Shape 
Length Width, Height (feet) 

50 0.8 1.4 0.5 

100 1.1 1.75 0.6 

150 1.3 2.0 0.67 

300 1.6 2.6 0.9 

500 1.9 3.0 1.0 

1000 2.2 3.7 1.25 

1500 2.6 4.7 1.5 

2000 2.75 5.4 1.8 

4000 3.6 6.0 2.0 

6000 4.0 6.9 2.3 

8000 4.5 7.6 2.5 

20000 6.1 10.0 3.3 
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BMP  
Rock Check Dam  
 

DESCRIPTION  

A rock check dam is a small temporary or permanent dam constructed across an area 

of concentrated flow to slow the water and reduce channel erosion. A rock check dam can 
be used to provide settling of soil particles and reduction in water velocity/erosive forces.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Reducing water velocity/erosive forces.  
• Trapping soil particles generated from adjacent areas or the drainage ditch.  

 
APPLICATIONS  

Rock check dams may be used to aid in sediment trapping from a work site. It may be used in 
combination with other BMPs.  

LIMITATIONS  

This BMP should not be used:  

• For drainage areas of greater than 10 acres. 

• In “live” streams.  

CONSTRUCTION GUIDELINES  

• In locations where rock check dams are required, rock check dam must be placed in 
accordance with design and/or permit conditions.  

• Remove debris and other unsuitable material from the check dam location.  
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• Construct the dam with a parabolic top with the center portion 6 to 12”, depending on 
drainage area, lower in elevation than the outer edges so that the flow goes over the structure 
and not around the structure.  

• Construct the dam with side slopes of 2:1or flatter.  
• Maximum dam height should be 2’ for drainage areas of 5 acres or less and 3’ for drainage 

areas of 5 to 10 acres.  
• For added stability, excavate a shallow keyway (12” – 24” deep and at least 12” wide) into 

the channel bottom and abutments.  
• If specified, install a non-woven geotextile fabric in the keyway.  
• Maximum spacing between the dams should be such that the toe of the upgrade dam is at the 

same elevation as the top of the downgrade dam.  
• Filter fabric may be used under the stone to provide a stable foundation and to facilitate the 

removal of the rock.  
• Use in small open channels.  
• Refer to sketches on following pages for details.  

 
BMP MAINTENANCE  

• During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events. Make any required repairs.  

• Repair damaged BMPs due to end runs or undercutting.  
• Sediment should be removed when deposits reach one-half the height of the BMP.  
• Inspection on a regular basis should ensure that the center of the dam is lower than the edges. 

Erosion around the edges of the dam should be corrected.  
 
BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup in front of BMP.  
• Remove BMP (recycle and/or re-use if applicable).  
• Re-vegetate area disturbed by BMP removal (if applicable). 
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BMP  
Sandbag  
 

DESCRIPTION  

A sandbag is a pre-manufactured cloth or plastic bag (polypropylene) filled with sand or 

gravel. Sandbags can be used to keep water from the work area, for settling and reduction in water 
velocity/erosive forces.  

PURPOSE  
The purpose of this BMP includes, but is not limited to:  

• A barrier.  
• A protective barrier against flooding.  
• Using in combination with other methods, to form a cofferdam.  
• Using as a sediment filter (when used with clean pea gravel).  
• Using as a ballast.  
• Other multi-purpose situations.  

 
APPLICATIONS  
Sandbags may be used during emergencies to build walls and control the flow and level of water. It 
may be used in combination with other barriers. This BMP may be used during construction to 
form walls in dewatered areas, for example, cofferdams, and for various other impromptu 
situations.  

LIMITATIONS  
This BMP should not be used:  

• Where permit conditions state otherwise.  

CONSTRUCTION GUIDELINES  
• When used in watercourses or streams, this BMP must be used in accordance with permit 

requirements.  
• If sandbag filling is to be used as streambed gravel, it must be washed prior to filling bags, 

appropriately sized according to design and placed in accordance with permit conditions. 
Wash rock off-site (at a location where washed water can not enter watercourses, streams or 
wetlands) until water runs clear.  
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• Secure ends of sandbags to ensure material does not scatter.  
• When used as a barrier, stack bags tightly together and in alternating, brick-layer fashion.  

 
BMP MAINTENANCE  

• During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events. Make any required repairs.  

• Replace damaged sandbags.  
• Repair damaged sandbag berm due to end runs or undercutting.  
• Sediment should be removed when deposits reach one-half the height of the BMP.  
• Check bags often for seepage and replace or add as needed.  

 
BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup in front of BMP.  
• Remove BMP (recycle and/or re-use if applicable).  
• Re-vegetate area disturbed by BMP removal (if applicable).  
• Gravel filled bags may be split and the contents left in place, in streams, when so stated in the 

specific permit conditions (Bags are to be removed from job site).  
 
 

  

 

  

Sandbags acting as a barrier 

Sandbags filled with washed rock 
acting as a filter 
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BMP  
Silt Fence  
 

DESCRIPTION  

A silt fence is a temporary sediment barrier consisting of fabric stretched across and attached to 

supporting posts and entrenched into the soil. It is generally installed perpendicular to the flow 
direction to slow or stop water and to allow filter/perimeter protection, settling of soil particles, 
and/or reduce water velocity/erosive forces. Three types of silt fences are described in this manual:  

• Type A Silt Fence  
• Type B Silt Fence 
• Type C Silt Fence 

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Intercepting sheet flow.  
• Intercepting and detaining small amounts of water from disturbed areas during construction 

operations in order to allow for filtering or settling of soil particles.  
• Decreasing down slope sheet flow velocity.  
• Retain soil particles on site.  

 
APPLICATIONS  

This BMP may be used for perimeter protection. It may be used in combination with other BMPs. 
This BMP may be used below disturbed areas subject to sheet and rill erosion where drainage area is 
no greater than .25 acre per 100 lineal feet of barrier and the slope behind the barrier should be no 
steeper than 2 horizontal feet to 1 vertical foot. On relatively flat slopes, the maximum disturbed 
slope distance should not exceed 100 feet. The allowable disturbed slope distance decreases as the 
slope gets steeper.  

LIMITATIONS  
This BMP should not be used:  

• Where rock or hard surfaces prevent the full and uniform anchoring of the barrier.  
• Directly in perennial streams or water courses.  
• Around drop inlets.  
• In front of storm drain inlets.  
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• As a diversion dam.  
 

Slope Limitations for Silt Fence 

Land Slope  
(Percent) 

Maximum Slope Length Above Fence 
(Feet) 

<2 100 

2 to 5 75 

5 to 10 50 

10 to 20* 25 

>20 15 

*In areas where the slope is greater than 10%, a flat area length of 10 feet between the toe of the slope 
to the fence should be provided.  

 

CONSTRUCTION GUIDELINES  

•  The BMP should be placed along contours. 
• The bottom of the fabric must be continuously and securely anchored for its entire length to 

reduce undermining.  
• The height of the fence shall be adequate to reduce the potential of silt from leaving the job 

site.  
• There must be at least a 3-foot overlap at vertical seams to avoid leakage. Both ends of the 

overlap must be securely attached to posts.  
• Increase the elevation at the ends of the BMP installation to prevent "end runs."  
• Silt fences must be trenched in at the bottom to prevent runoff from undermining the fence 

and developing rills under the fence.  

• Locations with high runoff flows or velocities should use wire fence reinforcement. 

• Silt fence fabric should conform to the requirements of geotextile meeting the requirements 
found in ASSHTO M288. 

• Type A Silt Fence 
o Type A fence is at least 32” above ground with wire reinforcements and is used on 

sites needing the highest degree of protection by a silt fence. The wire reinforcement 
is necessary because this type of silt fence is used for the highest flow situations and 
has almost 3 times the flow rate as Type B silt fence.  
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o Type A silt fence should be used where runoff flows or velocities are particularly 
high or where slopes exceed a vertical height of 10 feet. Staked tie backs on each end 
of a Type A silt fence may be necessary to prevent overturning.  

o Provide a riprap splash pad or other outlet protection device for any point where flow 
may overtop the sediment fence. 

o Details for overlap of Type A silt fence is available from The Alabama Department of 
Transportation construction drawings. 

• Type B Silt Fence 
o This 36” wide filter fabric should be used on developments where the life of the 

project is greater than or equal to 6 months. 
o Details for overlap of the silt fence and fastener placement are shown in Figure SB-4. 

• Type C Silt Fence 
o Though only 22” wide, this filter fabric allows the same flow rate as Type B silt 

fence. Type C silt fence should be limited to use on relatively minor projects, such as 
residential home sites or small commercial developments where permanent 
stabilization will be achieved in less than 6 months. 

 

 

Wood Post Fasteners for Silt Fence 

 Minimum Length Type of Post Size of Post 

Type A 5’ Steel “T” Post 1.3lb./ft. min. 

Type B 4’ Soft Wood  
Oak  
S l 

3” diameter or 2X4  
1.5” X 1.5”  
1 3lb /f  i  Type C 3’ Soft Wood  

Oak  
Steel 

2” diameter or 2X2  
1” X 1” 
.75lb./ft. min. 
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Post Size for Silt Fence 

 Gauge Crown Legs Staples/Post 

Wire Staples 17 min. 3/4” wide 1/2” long 5 min. 

 Gauge Length Button Heads Nail/Post 

Nails 14 min. 1” 3/4” long 4 min. 

 

BMP MAINTENANCE  

• During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events. Make any required repairs.  

• Replace damaged sections of fabric.  
• Repair damaged BMPs due to end runs or undercutting.  
• Sediment should be removed when deposits reach one-half the height of the BMP.  

 
BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized- potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup in front of BMP.  
• Remove BMP (recycle and/or re-use if applicable).  
• Re-vegetate area disturbed by BMP removal.  
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Silt Fences 
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Silt Fence-Type A 
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Silt Fence - Type B 
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Silt Fence — Type C 
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BMP  

Silt Mat  
 

DESCRIPTION  

A silt mat is a flat pre-manufactured pad made in three layers: jute mesh, excelsior, and burlap. 

The pads are 4 feet by 10 feet and are biodegradable. Sediment passes through the mat layers and is 
held by the burlap layer. Silt mats can be used to provide filter/perimeter protection, settling and 
reduction in water velocity/erosive forces.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Intercepting and detaining small amounts of soil particles.  
• Preventing erosion at discharge points.  

 
APPLICATIONS  

It may be used at pump discharges, pipe outlets, and/or downstream of work sites to retain soil 
particles and provide stabilization. It may also be used in ditch lines. It may be used in 
combination with other BMPs.  

LIMITATIONS  

This BMP should not be used:  

• As the only BMP when excessive soil particles are present.  
• In high flow rates.  

 
CONSTRUCTION GUIDELINES  

• This BMP may be used singly or in a group on the streambed immediately downstream of a 
work site.  

• Silt mats should be installed with either staples or stakes.  
• There is no need for disposal. Place on adjacent slope or leave in place after use and add seed 

and mulch to stabilize the slope.  
• Joints need to be overlapped according to flow.  
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BMP MAINTENANCE  

•  During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events. Make any required repairs. 

• Sediment loads should be monitored frequently to ensure the silt mat’s capacity load is not 
exceeded. Replace silt mats before capacity is reached. (Unless used in conjunction with re-
vegetation).  

• Check periodically for gaps.  
 

BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove BMP (recycle and/or re-use if applicable).  
• Silt mat may be incorporated into permanent stabilization/re-vegetation process.  
• Re-vegetate area disturbed by BMP removal (if applicable).  

 

 

 

  

Silt mat installed in ditch to decrease erosion and 
allow settlement of suspended solids 
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BMP  
Soil Stabilization (erosion control blankets and matting)  
 

DESCRIPTION  

Soil stabilization can be accomplished through the installation of a protective blanket 

(covering) or a soil stabilization mat on a prepared planting area, a steep slope, channel 
and/or shoreline. Protective covering can be made of straw, jute, wood, or other plant fibers; 
plastic, nylon, paper, or cotton.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Reducing erosion.  
• Providing a microclimate that protects young vegetation and promotes its establishment.  
• "Reinforcing the turf" to resist the forces of erosion during storm events.  

 
APPLICATIONS  

This BMP may be used on short, steep slopes where erosion hazard is high and planting is likely to 
be slow in establishment. It may also be used on stream banks or tidal shorelines where moving water 
is likely to wash out new plantings. Soil stabilization blankets and matting may be used in 
combination with other BMPs.  

LIMITATIONS  

This BMP should not be used:  

•  In watercourses or streams without proper permits. 
 

CONSTRUCTION GUIDELINES  

• Grade the site to a smooth uniform surface, free of debris.  
• Incorporate soil amendments and seed according to plans and specifications.  
• Install erosion control blankets according to manufacturer’s recommendations, especially 

concerning check slots and stapling patterns.  
• Anchor blanket so that continuous, firm contact is maintained with the soil surface. 
• Check materials used for compliance with specifications and suitability for application.  
• Check finished grade and dimensions for compliance with specifications. 
• Check staple instillation for compliance with recommendations.   
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• Installation is site specific.  
• See following drawings and specifications.  

BMP MAINTENANCE  

• If vegetation is incorporated, inspect during the plant establishment period. Re-plant, due to 
mortality, as necessary.  

• Schedule additional inspections during storm events. Check for erosion or undermining; any 
required repairs shall be made.  

 
BMP REMOVAL  

• BMP removal is not necessary. 
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BMP  
Spray Zone 
 

DESCRIPTION  

The spraying or fogging process disperses small particles of biocides which target mosquitos or other 

insects or non-insect pest in flight or at rest on vegetation. 

PURPOSE 

The purpose of this BMP includes, but is not limited to:  

• Reduce environmental contamination to soil, ground water, surface water, pollinators, wildlife 
and endangered species as a result of biocide control activities. 

• Use target specific pesticides at the lowest effective rates to the extent possible. 
• Emphasize the proper timing of applications. 
• Protect human, animal and environmental health. 

  

APPLICATIONS  

Biocides are applied as an Ultra-Low-Volume (ULV) spray where small amounts are dispersed by truck-
mounted equipment to target mosquitoes. ULV spray units dispense very fine aerosol droplets (fog) that 
stay aloft and kill mosquitoes on contact. Spray or fog designated areas within the City between wind 
speeds of 3 to 5 mph. Application for other pests (i.e. insects, fungus, mold, mildew, etc) using portable 
applications shall conform to all biocides label instructions when using around City water resources. 

 

LIMITATIONS  

• Biocides should be applied only according to label specifications.   
• Biocides should not be applied in rainy or excessive windy conditions. 
• Biocides should only be applied by personnel trained or certified in their usage and handling, or 

when operating under the supervision of an individual having met the necessary certification 
requirements. 

• No applications are recommended once the temperature drops below 50oF. Each product may 
have specific instructions restrictions on the label for temperature. 
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• No fogging applications are recommended within 100 meters of a body of water and 250 meters 
from bodies of water that support populations of endangered or threatened species.  

• Portable pack direct spray applications shall not be closer than 25ft from water bodies that 
support endangered or threatened species or no closer than top of bank for all other water 
proximity application not supportive of endangered or threatened species. 

• No application near buffer zones and non-target areas. 

 

BMP MAINTENANCE 

• Before application check previous and present weather conditions. 
• Application equipment shall be calibrated and maintained per equipment manufacturer’s 

specifications and timetables. 
• Always carry Material Safety Data Sheet (MSDS) for chemicals and an Emergency Response Plan.  
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BMP  
Straw Bale Barrier (1)  
 

DESCRIPTION  

A strawbale barrier (1) is a small temporary barrier constructed across a non-fish bearing swale, 

gully, or drainageway. It is generally installed perpendicular to the flow direction to slow or stop 
water and to allow filter/ perimeter protection, settling of soil particles, and/or reduce water velocity/ 
erosive forces.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Intercepting sheet flow.  
• Intercepting and detaining small amounts of soil particles from disturbed areas during 

construction operations in order to allow settling of soil particles.  
• Decreasing down slope sheet flow velocity.  
• Retaining soil particles on site.  

 
APPLICATIONS  

This BMP may be used in areas where permanent stabilization cannot be accomplished 
immediately. It may be used in combination with other BMPs. 

LIMITATIONS  

This BMP should not be used:  

• Where rock or hard surfaces prevent the full and uniform anchoring of the barrier.  
• Where flow volume or water velocity inhibit BMP function.  

 

CONSTRUCTION GUIDELINES  

• Place bales in a single row perpendicular to the flow, with ends tightly abutting one another. 
• The bottoms of the end bales should be placed higher in elevation than the top of the middle 

bale spillway to ensure sediment-laden runoff will flow over the barrier, and not around it.  



                       
   

114 

                                      

• Bales shall be installed so that bindings are oriented around the sides rather than on the tops 
and bottoms, to prevent deterioration.  

• Bales shall be entrenched a minimum of 4 inches.  
• Gaps between bales shall be sealed by wedging straw in the space to limit escaping water.  
• Bales shall be securely anchored by at least two stakes driven into the ground a minimum 

depth of 18 inches.  
• See following pages for construction guidelines and additional detail.  

 
BMP MAINTENANCE  

• During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events.  

• Any required repairs shall be made. (Repair any damaged BMPs due to end runs or 
undercutting).  

• Sediment should be removed when deposits reach one-half the height of the BMP.  
 
BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup in front of BMP.  
• Remove BMP.  
• Re-vegetate area disturbed by BMP removal.  
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BMP  
Straw Bale Barrier (2)  
 

DESCRIPTION  

A straw bale barrier (2) is a temporary sediment barrier consisting of a row of entrenched and/or 

anchored straw bales. It is generally installed perpendicular to the flow direction to slow or stop 
water and to allow filter/ perimeter protection, settling of soil particles, and/or reduce water velocity/ 
erosive forces.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Intercepting sheet flow.  
• Intercepting and detaining small amounts of water from disturbed areas during construction 

operations in order to allow settling of soil particles.  
• Decreasing down slope sheet flow velocity.  
• Retaining sediment on site.  

 
APPLICATIONS  

This BMP may be used for perimeter sediment control. It may be used in combination with other 
barriers. This BMP may be used below disturbed areas subject to sheet and rill erosion where 
drainage area is no greater than .25 acre per 100 lineal feet of barrier and the slope behind the 
barrier should be no steeper than 2 horizontal to 1 vertical. On relatively flat slopes the 
maximum disturbed slope distance should not exceed 100 feet. The allowable disturbed slope 
distance decreases as the slope gets steeper. This BMP maybe used as a buffer between 
excavation equipment and stream top of bank to limit erosion from tractor treads 

LIMITATIONS  

This BMP should not be used:  

• Where rock or hard surfaces prevent the full and uniform anchoring of the barrier.  
• Directly in watercourses or streams when fish are present.  
• Required by other regulations.  
• Where flow volume or water velocity inhibit BMP function.  
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CONSTRUCTION GUIDELINES  

• Bales shall be placed in a single row, lengthwise on the contour, with ends of adjacent bales 
tightly abutting one another. (If area does not allow a single row, additional rows need to be 
installed in a staggered fashion).  

• Bales shall be installed so that bindings are oriented around the sides rather than on the tops 
and bottoms, to prevent deterioration.  

• Bales shall be entrenched a minimum of 4 inches.  
• Bales shall be securely anchored by at least two stakes driven into the ground a minimum 

depth of 18 inches.  
• Gaps between bales shall be sealed by wedging straw in the space to limit escaping water.  
• Loose straw scattered over the area immediately uphill from the bale may increase barrier 

efficiency.  
• See following pages for construction guidelines and additional detail.  

 
BMP MAINTENANCE  

• During stream excavation, straw bales should be anchored at the top of bank between the 
stream ditch and the long arm reach excavator to prevent top of bank erosion due to activity 
of the excavator. 

• During construction, inspect BMPs daily during the workweek. Schedule additional 
inspections during storm events.  

• Any required repairs shall be made. (Repair any damaged BMPs due to end runs or 
undercutting).  

• Sediment should be removed when deposits reach one-half the height of the BMP.  
 

 
BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup in front of BMP.  
• Remove BMP (recycle and/or re-use if applicable).  
• Re-vegetate area disturbed by BMP removal.  
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Straw Bale Barrier (2) reducing water velocity and 
erosive forces, in conjunction with other BMPs 
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BMP  
Straw Bale Barrier (3)  
 

DESCRIPTION  

A straw barrier (3) is a temporary barrier consisting of straw bales and a rock spillway placed 

across small drainage areas or gently sloping swales. It is generally installed perpendicular to the 
flow direction to slow or stop water and to allow filter/perimeter protection, settling of soil particles, 
and/or reduce water velocity/erosive forces.  

PURPOSE  

The purpose of this BMP includes, but is not limited to:  

• Intercepting sheet flow.  
• Intercepting and detaining small amounts of water from disturbed areas during construction 

operations in order to allow settling of soil particles.  
• Allowing runoff to flow through or over the barrier.  
• Decreasing runoff velocity.  
• Retaining sediment on site.  

 
APPLICATIONS  

This BMP may be used in small channel flow situations. The rock size used in the spillway can be 
enlarged to accommodate larger flows.  

LIMITATIONS  

This BMP should not be used:  

• Where rock or hard surfaces prevent the full and uniform anchoring of the barrier.  
• Directly in watercourses or streams when fish are present.  
• Where flow volume or water velocity inhibit BMP function.  

 
CONSTRUCTION GUIDELINES  

•  Maximum height of the spillway shall be 2 feet. 
• See following pages for construction guidelines and additional detail.  
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• Bales shall be installed so that bindings are oriented around the sides rather than on the tops 
and bottoms, to prevent deterioration.  

• Bales shall be entrenched a minimum of 4-inches.  
• Bales shall be securely anchored by at least two stakes driven into the ground a minimum 

depth of 18 inches.  

BMP MAINTENANCE  

• Inspect bales periodically and after each significant rainfall.  
• Sediment shall be removed when it reaches one-half the height of the bale.  

 
BMP REMOVAL  

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed).  

• Remove sediment buildup in front of BMP.  
• Remove BMP (recycle and/or re-use if applicable).  
• Re-vegetate area disturbed by BMP removal.  
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BMP  
Straw Log  
 

DESCRIPTION 

Straw logs are manufactured from straw (or flax) wrapped in plastic netting. Logs are placed and 

staked along the contour of newly constructed or disturbed slopes, in shallow trenches. When cut or 
folded to appropriate length, these logs can be used to provide filter/perimeter protection, settling, 
reduction in water velocity/erosive forces. 

PURPOSE 

The purpose of this BMP includes, but is not limited to: 

• Reducing slope length to capture and retain sediment on the slope. 
• Temporarily stabilizing slopes by reducing soil creep, sheet and rill erosion until permanent 

vegetation can be established. 
• Trapping topsoil and retaining moisture from rainfall, which aids in growth of seedlings 

planted along the upslope side of the rolls. 
• Intercepting and detaining small amounts of water from disturbed areas during construction 

operations in order to promote settling of soil particles. 
• Filtering soil particles and debris. 
• Reducing water velocity and erosive forces. 

 
APPLICATIONS 

This BMP may be used in ditches or across culvert ends of any dimension. It may be used instead of 
excelsior filled logs, coir logs, or straw bale filtering systems. Straw logs may also be used for 
perimeter sediment control. This BMP is particularly useful in areas where the effects of soil 
disturbance need to be minimized. 

This BMP may be used in gullies and stream channels as check dams; in conjunction with gabions, 
rip rap, articulated block, or cellular confinement systems. It may be used to anchor and enhance the 
effectiveness of willow wattles (fascines), turf reinforcement mats, coir mats, continuous berms and 
other erosion control material. Straw logs may be used to replace silt fences or straw bales on steep 
slopes. It may be used in combination with other BMPs.



                       
   

124 

                                      

LIMITATIONS 

This BMP should not be used: 

• Where flow volume or water velocity inhibit BMP function. 
• For permanent applications. (Other than vegetation). 

CONSTRUCTION GUIDELINES 

• Logs are placed and staked along the contour of newly constructed or disturbed slopes, in 2-3 
inch deep trench. 

• Spacing depends on soil type and slope steepness. 
• Tightly about any adjacent logs. 
• Install to prevent water from going around or under BMP. 
• See "Handseeding" and/or "Hydroseeding" BMP for planting. 

BMP MAINTENANCE 

• During construction, inspect BMPs daily during the workweek. 
• Schedule additional inspections during storm events. Make any required repairs. 
• Sediment should be removed when deposits reach one-half the height of the BMP. 

BMP REMOVAL 

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed). 

• Remove sediment buildup in front of BMP. 
• Depending upon BMP placement, re-vegetation of site may be necessary. 
• BMP removal may not be necessary.
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BMP  
Sweeping 
 
 

DESCRIPTION 

Sweeping is done by hand or mechanical means. A sweeper is a vehicle with brushes and/or a 

vacuum system and water spray system used on the roadways to remove debris and soil particles. 

 
PURPOSE 

The purpose of this BMP includes, but is not limited to: 

• Removing soil particles and debris before entering drainage systems, streams or 
watercourses. 

• Suppressing dust on roadways and at construction sites. 
• Removal of snow sand after snow and ice control operations. 

 
APPLICATIONS 

This BMP may be used to remove soil particles, debris and/or snow sand from paved surfaces. It may 
be used in combination with other BMPs. 

 
LIMITATIONS 

All street sweeping is a benefit. There are no limitations. 

 
CONSTRUCTION GUIDELINES 

• Use pickup brooms in sensitive areas. 
• Use water with mechanical brooms. 
• Schedule snow sand removal as part of the snow and ice emergency response. 
• Dispose of collected material. 

 
BMP MAINTENANCE 

• BMP maintenance is not applicable. 
 
BMP REMOVAL 

• BMP removal is not applicable. 
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A sweeper picking up debris and soil particles on a paved access road 
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BMP  
Temporary Sediment Trap 
 
 

DESCRIPTION 

A temporary sediment trap is a small ponding area formed by constructing an earthen embankment 

with a rock outlet to allow for soil particle settling. 

PURPOSE 

The purpose of this BMP includes, but is not limited to: 

• Intercepting and detaining small amounts of water from disturbed areas during construction 
operations in order to allow settling of soil particles. 

• Retaining sediment on site.  

APPLICATIONS 

This BMP may be used below disturbed areas where the total contributing drainage area is less than 3 
acres. Drainage areas larger than 3 acres may use other BMPs such as siltation ponds or settling tanks, as 
defined in applicable permit conditions. It may also be used where the sediment trap will be used no 
longer than 18 months. This BMP may be used in combination with other BMPs. 

LIMITATIONS 

This BMP should not be used: 

• In areas where the total contributing drainage area is more than 3 acres. 

 CONSTRUCTION GUIDELINES 
• The area under the embankment shall be cleared and stripped of any vegetation and root mat. 
• Fill material shall be free of roots or other woody vegetation, organic material and other 

unsuitable material. 
• All embankment slopes shall be not steeper than 2 horizontal to 1 vertical. 
• The embankment shall be seeded. 

BMP MAINTENANCE 

• During construction, inspect BMPs daily during the workweek. 
• Schedule additional inspections during storm events. Make any required repairs. 
• Sediment shall be removed when it has accumulated to one-half the original dimension. 
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BMP REMOVAL 

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed). 

• Remove sediment buildup from BMP. 
• Remove BMP (recycle and/or re-use if applicable). 
• Re-vegetate area disturbed by BMP removal (if applicable). 
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 Temporary sediment trap 
d il 
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BMP  
Triangular Silt Dike 
 
 

DESCRIPTION 

A triangular silt dike is a sediment control device made of foam sewn into a woven geo-synthetic 

fabric. It is triangular in shape, 10 in. to 14 in. high in the center, with a 20 in. to 28 in. base. An 
apron extends beyond both sides of the triangle along its standard section of 7 ft. A sleeve at one end 
allows attachment of additional sections as needed. This BMP can be used to provide settling and/or 
reduction in water velocity/erosive forces. 

PURPOSE 

The purpose of this BMP includes, but is not limited to:  
• Intercepting sheet flow. 
• Intercepting and detaining small amounts of water from disturbed areas during construction 

operations in order to allow settling of soil particles. 
• Decreasing down slope sheet flow velocity. 
• Retaining soil particles on site. 

APPLICATIONS 

This BMP may be used for temporary check dams in ditches of any dimension. This BMP may be 
used for perimeter protection. It may be used in combination with other barriers. 

This BMP may be used below disturbed areas subject to sheet and rill erosion where drainage area is 
no greater than .25 acre per 100 lineal feet of barrier and the slope behind the barrier should be no 
steeper than 2 horizontal to 1 vertical. On relatively flat slopes the maximum disturbed slope distance 
should not exceed 100 feet. The allowable disturbed slope distance decreases as the slope gets 
steeper. 

LIMITATIONS 

This BMP should not be used: 
• Where flow volume or velocity inhibit BMP function. 
• As a filter.
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CONSTRUCTION GUIDELINES 

• Install with the long flap upstream. 
• Install to prevent water from going around or under BMP. 
• BMP should be placed along contours. 
• BMP must be anchored with adhesive on asphalt or other hard surfaces or staples or stakes on 

soil or soft surfaces. 

BMP MAINTENANCE 

• During construction, inspect BMPs daily during the workweek. 
• Schedule additional inspections during storm events. Make any required repairs. 
• Sediment should be removed when deposits reach one-half the height of the BMP. 

BMP REMOVAL 

• Evaluate site to determine BMP is no longer needed (the area has stabilized—potential of 
sediment laden water exiting the area has passed). 

• Remove sediment buildup in front of BMP. 
• Remove BMP (recycle and/or re-use if applicable). 
• Use sweeper or hand broom to clean road surface. 
• Depending upon BMP placement, re-vegetation of site may be necessary.
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A triangular silt dike detaining water and allowing soil particles to settle 

A triangular silt dike in place with accumulated 
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BMP  
Turbidity Curtain 
 

DESCRIPTION 

A turbidity curtain is a pre-manufactured geotextile structure with floats on the top, weights on the 

bottom, and an anchorage system that minimizes sediment transport from a disturbed area that is adjacent 
to or within a body of water. This device allows for settling of suspended solids and/or reducing water 
velocity. The barrier provides sedimentation and turbidity protection for a watercourse from up-slope 
land disturbance activities where conventional erosion and sediment controls cannot be used or need 
supplemental sediment control, or from dredging or filling operations within a watercourse. The practice 
can be used in non-tidal and tidal watercourses where intrusion into the watercourse by construction 
activities has been permitted and subsequent sediment movement is unavoidable. 

Floating turbidity barriers are normally classified into 3 types: 

• Type I is used in protected areas where there is no current and the area is sheltered from wind and 
waves. 

• Type II is used in areas where there may be small to moderate current (up to 2 knots or 3.5 ft/sec) 
and/or wind and wave action can affect the curtain. 

• Type III is used in areas where considerable current (up to 3 knots or 5 ft/sec) may be present, 
where tidal action may be present, and/or where the curtain is potentially subject to wind and 
wave action. 

PURPOSE 

The purpose of this BMP includes, but is not limited to: 

• Minimizing the mixing of turbid water with the adjacent clean water. 
• Containing soil particles during construction and/or repair activities. 

APPLICATIONS 

This BMP may be used in water including open drainage systems and non-tidal watercourses where 
construction activities create turbidity. This includes removal of sedimentation from within City streams. 

 

LIMITATIONS 
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This BMP should not be used: 

• Across the entire flow of the watercourse or stream. 
• Where flow volume or water velocity inhibit BMP function.  

CONSTRUCTION GUIDELINES 

• All work shall be within turbidity curtain(s) to avoid the release of unintended material 
downstream. 

• Turbidity barrier types must be selected based on the flow conditions within the waterbody, 
whether it is a flowing channel, lake, pond, or a tidal watercourse. The specifications contained 
within this practice pertain to minimal and moderate flow conditions where the velocity of flow 
may reach 5 ft/sec (or a current of approximately 3 knots).  

• For situations where there are greater flow velocities or currents, a qualified design professional 
and product manufacturer should be consulted. 

• When sizing the length of the floating curtain, allow an additional 10-20% variance in the 
straight-line measurements. 

• Turbidity curtains must be installed according to applicable permit requirements. 

• Follow manufacturer recommendations and guidelines for installation and safety measures. 

• Turbidity curtains should extend the entire depth of the watercourse whenever the watercourse in 
question is not subject to tidal action and/or significant wind and wave forces. 

• Turbidity curtains are available in various heights. The units are preassembled in 50-foot lengths 
and are used by connecting the number of units required. 

• In tidal and/or wind and wave action situations, the curtain should never be so long as to touch 
the bottom. A minimum 1 foot gap should exist between the weighted, lower end of the skirt and 
the bottom at “mean” low water. 

• Add a suitable weight or anchoring system to the bottom of the curtain. 
• See drawings on following pages  

• The turbidity curtain can be deployed in standing and/or in flowing water (see limitations). 
• External anchors may consist of 2” x 4” or 2½” minimum diameter wooden stakes, or 1.33 

pounds/linear foot steel posts when Type I installation is used. When Type II or Type III 
installations are used, bottom anchors should be used. 

• Excavation shall only be used with a long arm excavator. No heavy equipment should be 
permitted in the stream flow way. 
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BMP MAINTENANCE 

• During construction, inspect BMPs daily during the workweek. 
• Schedule additional inspections during storm events.  
• Make any required repairs. 
• Inspect daily. 
• If repairs are required, follow directions in repair kit instructions. 
• No excavation material shall be placed in adjacent areas to the excavation nor on ditch banks or 

at the top of bank. All material should be removed from the site by container trucks and deposited 
at area appropriate landfills for construction materials 

BMP REMOVAL 

• Soil particles should always be allowed to settle for a minimum of 6-12 hours before removal by 
equipment or before removal of a turbidity curtain. 

• Remove BMP (recycle and/or reuse if applicable). 
• Follow manufacturer recommendations for removal. 
• When curtain is removed it shall be in such a manner as to minimize turbidity. Remaining soil 

particles shall be sufficiently settled before removing the curtain. 
• Water discharged from turbidity curtain shall meet permit requirements at the point of discharge. 

 
 

 

 A turbidity curtain being used to contain turbid waters during construction 
activities 
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The combined efforts of the turbidity curtain and 
other BMPs 
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BMP  
Vactoring 

DESCRIPTION 

Vactoring is the use of a truck mounted drainage system cleaning device. The cleaning device 

operates on the principle of large volume, high-speed air movement to lift water, soil 
particles/sediment, contaminants and debris. A large tube conveys the collected materials into a tank 
mounted on the truck. The cleaning device also includes a freshwater supply and high-pressure pump 
system to flush and clean pipes and structures. Collected material is transported in the truck to 
approved disposal sites. 

PURPOSE 

The purpose of this BMP includes, but is not limited to: 

• Cleaning drainage systems. 
• Dewatering the work area. 

APPLICATIONS 

This BMP may be used to clean and/or dewater enclosed drainage systems, open drainage systems, 
excavations and settling ponds. It may be used in conjunction with other BMPs. 

LIMITATIONS 

This BMP should not be used: 

• Where the flow exceeds the capacity of the cleaning device. 
• To remove large debris. 

CONSTRUCTION GUIDELINES 

• When used in a watercourse or stream, vactoring should be done according to applicable 
permit requirements. 

• Reduce potential for sediment and debris from re-entering water. 
• If entering a confined space use appropriate air testing and entry procedures. 
• Prepare work sequence to address backup equipment or project phasing when tank is full. 
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BMP MAINTENANCE 

• Follow manufacturer’s operation and service guidelines. 

BMP REMOVAL 

• BMP removal is not applicable. 
 

 
Vactor truck removing sediment from 

catch basin 
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BMP  
Vegetative Buffer 
 

DESCRIPTION 

A vegetative buffer is a strip of vegetation (grasses and small forbes) associated with land-

disturbing sites or bordering streams, lakes, and wetlands, which provides streambank stability, 
reduces scour erosion, reduces storm runoff velocities and filters sediment in stormwater. This 
practice applies on construction sites and other disturbed areas that can support vegetation and can be 
particularly effective on floodplains, next to wetlands, along streambanks and on steep, unstable 
slopes.  

 

PURPOSE 

The purpose of the BMP includes, but is not limited to:  

• Providing bio-filtration. 
• Reducing soil particles, snow sand and debris from entering ditches or the drainage system. 
• Providing habitat and shade when planted along stream and/or watercourse banks. 
• Providing habitat for prey base organisms such as macro-invertebrates. 
• Allowing plants to grow over the ditch or channel. 
• Providing shade as long as it does not become a public safety hazard. 

APPLICATIONS 

This BMP may be used adjacent to ditches and/or sensitive areas, parallel to roadways, parking lots 
or at road crossings and must comply with back of slope BMPs along ditch lines. It may be used in 
combination with other BMPs. 

LIMITATIONS 

This BMP should not be used: 

• If it creates a potential public safety hazard according to federal, state, or city safety 
standards. 

• If it prohibits infiltration or prevents sheet flows. 
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CONSTRUCTION GUIDELINES 

• A buffer zone 50 feet wide with desirable vegetation may provide significant protection of a 
perennial stream, water body or wetland. Adjustments can be made to account for the 
purpose(s) of the buffer and landscape characteristics. 

• To the greatest extent possible, preserve existing vegetation as a buffer. 
• See other BMPs such as, handseeding and hydroseeding for construction guidelines. 
• If planned to be 45 to 55 feet wide, the recommended width and plant categories are 

described in the following listings: 
• Zone 1: the first 15 to 20 feet nearest the stream. Cover is close growing trees (commonly 6 

to 10 feet apart). 
• Zone 2: the next 10 to 15 feet. Cover is trees or trees and shrubs. 
• Zone 3: the next 20 feet. Cover is grass or dense groundcover. 
• Existing vegetation should be considered for retention, especially hardwoods that are in 

Zones 1 and 2. 
• Buffer Zone 3 may be established with a grass planting or with close-growing groundcover 

that will provide dense cover to filter sediment. Where topography accommodates sheet flow 
from the adjacent landscape, Zone 3 should be retained or developed as a Filter Strip. 

• Necessary site preparation and planting for establishing new buffers should be done at a time 
and manner to insure survival and growth of selected species. 

BMP MAINTENANCE 

• Mow or trim the vegetative buffer in accordance with applicable standards. 
• Re-vegetate as necessary. 

BMP REMOVAL 

• BMP removal is not necessary. 
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Vegetative Buffer 
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BMP  
Washed Rock 

DESCRIPTION 

Washed rock is sediment free non-angular gravel. 

PURPOSE 

The purpose of this BMP includes, but is not limited to: 

• Minimizing siltation in ditches and/or stormwater facilities. 
• Reducing velocity and erosive forces. 
• Filtering soil particles from water. 
• Stabilizing disturbed areas. 

APPLICATIONS 

This BMP may be used wherever gravel will be placed in ditches and/or stormwater facilities which 
are watercourses or streams. It may be used in combination with other BMPs. 

LIMITATIONS 

This BMP should not be used: 

• In locations where design and/or permit conditions prescribe other streambed material. 
• On steep slopes. 
• On road shoulders. 

CONSTRUCTION GUIDELINES 

• Wash rock off-site (at a location where washed water can not enter watercourses, streams or 
wetlands) until water runs clear. 

• Haul material in clean truck bed. 
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• Dump cleaned rock onto tarped area on-site. 
• Place cover and berms around clean rock that will not be used immediately. 

 

BMP MAINTENANCE 

• Inspect stockpiles of cleaned rock periodically. If rock becomes contaminated rewash rock 
prior to use. 

BMP REMOVAL 

• BMP removal is not applicable. 
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