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OVERVIEW 
 
Purpose and Objective: 
The purpose of this small Municipal Storm Sewer System (MS4) Program Plan is to develop, implement, 
and enforce strategies designed to reduce the discharge of pollutants from the Millbrook High School / 
Redbud Run Elementary School Campus to the maximum extent practicable by both education and 
action.  The MS4 Program Plan is designed to provide a framework to facilitate this education and action 
through utilization of the six Minimum Control Measures (MCM) defined in the General VPDES Permit 
as: 

1. Public Education and Outreach 
2. Public Involvement and Participation 
3. Illicit Discharge Detection and Elimination 
4. Construction Site Stormwater Runoff Control 
5. Post-Construction Stormwater Management for New Development and 

Development on Prior Developed Lands. 
6. Pollution Prevention and Good Housekeeping for Facilities Owner or Operated by 

the Permittee Within the MS4 Service Area 
 
Regulation of stormwater discharges provides an opportunity to monitor, report, repair, and maintain 
clean waters downstream of developed areas.  It also gives opportunities for educating the public about 
the importance of clean water, and potential stormwater pollutants.  Areas of concern where pollutants 
may be discharged into the downstream waters can be identified and monitored.  In essence, it provides 
a mechanism for owners and operators of MS4s to understand and take responsibility for the 
stormwater that is being discharged.   
 
Local TMDL: 
Currently the Millbrook High School / Redbud Run Elementary School Campus does not discharge 
directly to a water body with a Board approved Total Maximum Daily Load (TMDL).  As such, no waste 
load allocations (WLA) have been assigned to the FCPS MS4.  Therefore, implementation of the best 
management practices (BMPs) outlined in this plan is consistent with the provisions of an iterative MS4 
Program which constitutes compliance with the standard of reducing pollutants to the “maximum 
extent practicable” (MEP), protects water quality in the absence of a TMDL waste load allocation, 
ensures compliance by FCPS with water quality standards, and satisfies the appropriate water quality 
requirements of the Clean Water Act (CWA) and regulations in the absence of a TMDL WLA. 
 
Chesapeake Bay TMDL: 
The MS4 is located within the Chesapeake Bay watershed, and therefore is part of the Chesapeake Bay 
TMDL.  Action plans have been developed to meet the Phase I and Phase II reduction requirements.  
Phase I was designed and constructed and came online in 2018.  A draft Phase II Action Plan has been 
developed and will be finalized by the end of 2018.  Construction plans and specifications are scheduled 
to be developed and bid in the spring of 2019, and construction is planned for summer of 2019. 
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Roles and Responsibilities: 
Responsibility   Title      Name  
Oversight of all activities Director of Facilities Services   Tim Crisman 
Oversight of inspections  Assistant Director of Facilities Services  John Lee 
Documentation and reporting Millbrook High School Principal   Joanne Altendorf 
Documentation and reporting Redbud Run Elementary School Principal Joseph Strong  
Website and communication Coordinator of Policy and Communications Steve Edwards 
Training and reporting  Supervisor of Fleet Services   TBD  
Training and reporting  Coordinator of Custodial Services  Dale Patton  
Training and reporting  Director of Frederick County Parks and Rec. Jason Robertson 
 
Written Agreements: 
Frederick County Public Schools has a written agreement with the Frederick County Parks and 
Recreation Department for the maintenance of all the lawn areas at Millbrook High School and Redbud 
Run Elementary School.  Maintenance includes mowing, fertilizing, liming, aerating, herbicide 
application, pesticide application, etc. required to maintain healthy lawn areas.  A copy of this 
agreement is included in the Appendix.  
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1.0 PUBLIC EDUCATION AND OUTREACH  
 
Purpose and Description: 
The purpose of this section is threefold: 

• Increase the public's knowledge of how to reduce stormwater pollution, placing priority on 
reducing impacts to impaired waters and other local water pollution concerns. 

• Increase the public's knowledge of hazards associated with illegal discharges and improper 
disposal of waste, including pertinent legal implications. 

• Implement a diverse program with strategies that are targeted toward individuals or groups 
most likely to have significant stormwater impacts. 

 
Stormwater Issues: 
The three high-priority water quality issues that the education efforts will be focused on are: 

• Pollution Control 
o Automotive fluids 
o Recycling 
o Litter 
o Pet Waste 

• Nutrient / Sediment Pollution 
o Fertilizers (nutrient loading) 
o Erosion Control (sediment loading) 

• Stormwater Management / Water Conservation 
o Bio-retention 
o Rainwater re-use 
o Water conservation 
o “Green” initiatives 

 
Rationale: 
The stormwater issues above were selected as issues that would resonate with the intended audience.  
These issues are applicable to the audience, and recommendations can be easily implemented into 
everyday life.  The goal is to have the most effective education and application as possible. 
 
Audience: 
For the purpose of the MS4 Program Plan the target audience or “public” that will be reached includes 
the students, faculty/staff, and parents at both Redbud Run Elementary School and Millbrook High 
School. 
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1.1 School Curriculum (Curriculum Materials) 
 
Description: 
The target audience for this BMP is the student body at Redbud Run Elementary School and Millbrook 
High School. 
 
The current FCPS elementary science curriculum includes educational opportunities for children in each 
grade to learn about stormwater, pollution, and conservation.   
 
The current FCPS high school curriculum for Biology I, AP Biology, Earth Science I, and Earth Science II 
includes educational opportunities for high school students to learn about stormwater, pollution, and 
conservation in the classroom as well as in the lab or field.   
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis.  FCPS will 
evaluate the curriculum content in conformance with its current curriculum evaluation schedule and 
make any appropriate revisions as necessary.   
 
Measurable Goals:   
The goal of this BMP is to have as many FCPS elementary and high school students as possible exposed 
to curriculum containing relevant material discussing stormwater, pollution, and conservation.   
 
Items to be included in the Annual Report:   
1. A list of the relevant science classes taught at each school. 
2. A list of the high-priority stormwater issues which were addressed in each class. 
 
Responsible Party:   
Redbud Run E.S. Principal 
Millbrook H.S. Principal 
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1.2 School Newsletters (Traditional Written Materials) 
 
Description: 
The target audience for this BMP is the faculty, staff, and parents at Redbud Run Elementary School and 
Millbrook High School. 
 
Both schools produce newsletters which inform their audiences about school related activities and 
concerns.  The newsletters shall include a quarterly section on stormwater or environmental issues.  If 
there are  no activities or articles to include in the column on a particular newsletter, a simple reference 
to the websites or brochures produced by the EPA, DCR, DEQ, or the Lord Fairfax Soil and Water 
Conservation District would be sufficient.   
 
Articles could be reused every 4 years at the high school and every 6 years at the elementary school as 
the students and parents who are the majority of the “public” audience will be new to the campus. 
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis.  The section 
on stormwater or environmental issues will be included in each school’s newsletter quarterly. 
 
Measurable Goals:   
The goal of this BMP is to distribute four newsletters per year (quarterly) with articles addressing 
stormwater or environmental issues. 
  
Items to be included in the Annual Report:   
1. Copies of the school newsletters which include articles on stormwater or environmental issues. 
2. A list of the high-priority stormwater issues which were addressed in each newsletter. 
 
Responsible Party:   
Redbud Run E.S. Principal 
Millbrook H.S. Principal 
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1.3 School Websites (Media Materials) 
 
Description: 
The target audience for this BMP is the faculty, staff, parents, and students at Redbud Run Elementary 
School and Millbrook High School. 
 
Each school has its own individual website which is used to disseminate information.  The websites for 
each school include a link to the “After the Storm” brochure produced by the Environmental Protection 
Agency on their home pages.   
 
The websites could be improved by including a link specifically for stormwater or environmental 
information with an attractive icon on the home page.  This link could direct the user to an 
environmental page which would include the brochure from the EPA previously mentioned as well as 
any other pertinent brochures that are published by DCR, DEQ, or the Lord Fairfax Soil and Water 
Conservation District.  The link could also include actual photos of Redbud Run, Ash Hollow Run, and the 
onsite wetlands with brief descriptions of each area and its importance to the ecosystem. 
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis with 
improvements over the permit cycle.  The school websites should be updated annually to ensure that 
the content is current, relevant and appealing. 
 
Measurable Goals:   
The goal of this BMP is to update the stormwater section of the websites annually with new 
information, photos, icons, links, etc. as appropriate to ensure that the content is current, relevant and 
appealing. 
 
Items to be included in the Annual Report:   
1. Printed copies of the pages of the school websites showing the links and items concerning 

stormwater and environmental issues. 
2. A list of the high-priority stormwater issues which were addressed on the website. 

 
Responsible Party:   
Redbud Run E.S. Principal 
Millbrook H.S. Principal 
Coordinator of Policy and Communications 
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2.0 PUBLIC INVOLVEMENT AND PARTICIPATION 
 
Purpose and Description: 
The purpose of this section is to accomplish the following: 

• Provide a mechanism for the public to report potential illicit discharges, improper disposal, or 
spills to the MS4, complaints regarding land disturbing activities, or other potential stormwater 
pollution concerns. 

• Provide a mechanism for the public to provide input on the permittee's MS4 program plan and 
to receive public input or complaints. 

• Provide a mechanism for FCPS to respond to public input received on the MS4 program plan or 
complaints and maintain documentation of public input received on the MS4 program and 
FCPS's response. 

• Implement no less than four activities per year to provide an opportunity for public involvement 
to improve water quality and support local restoration and clean-up projects. 

 
Applicability: 
As an entity focusing on education, Frederick County Public Schools is uniquely equipped to facilitate 
public involvement and participation on stormwater impacts.  Frederick County Public Schools will 
promote or sponsor events to involve as many of the target audience as possible. 
 
Audience: 
For the purpose of the MS4 Program Plan the target audience or “public” that will be reached includes 
the students, faculty/staff, and parents at both Redbud Run Elementary School and Millbrook High 
School.     
 
Accountability: 
The MS4 Program Plan as well as the Annual Reports will also be available to the public for review at any 
time.   
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2.1 Stormwater Website 
 
Description: 
The purpose of this BMP is to provide the general public as well as the faculty, staff, parents, and 
students at Redbud Run Elementary School and Millbrook High School access to the MS4 Program Plan 
and the Annual Report.  The website also provides a mechanism for the public to provide any comments 
on the Program Plan and to report any illicit discharges, improper disposal, or spills to the MS4, 
complaints regarding land disturbing activities, and other potential stormwater pollution concerns. 
 
The MS4 Program Plan will be reviewed and updated annually as necessary.  A link to the latest Program 
Plan in PDF format will be included on each school’s website as well as the main FCPS Stormwater 
website.  A notice will be included in the school newsletters whenever a new Program Plan is uploaded 
to the website.  The website will also include an online form which the public can use to submit 
comments on the Program Plan. 
 
A link to the Annual Reports will be included on each school’s website as well as the main FCPS website.  
A notice will be included in the school newsletters whenever the Annual Report is uploaded to the 
website. 
 
Website Address: 
https://www.frederick.k12.va.us/cms/one.aspx?portalId=135936&pageId=586566 
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis.  The Program 
Plan will be evaluated for effectiveness annually and revisions made as necessary.  The Program Plan will 
be uploaded to the website within 30 days of its completion. 
 
Measurable Goals:   
The goal of this BMP is to have public access and comment available at each school’s website as well as 
the main FCPS website through a link to the PDF copy of the MS4 Program Plan as well as an online 
comment form.  Hard copies of the MS4 Program Plan will be kept at the FCPS Facilities Services 
Department for review as well. The Annual Report will be uploaded to the website within 30 days of 
submittal to DEQ. 
 
Items to be included in the Annual Report:   
1. A summary of public input received. 
2. A web link to the FCPS Stormwater website. 
3. List of changes to be made to the MS4 Program Plan. 
 
Responsible Party:   
Redbud Run E.S. Principal 
Millbrook H.S. Principal 
FCPS Assistant Director of Facilities Services 
Coordinator of Policy and Communications 
  

https://www.frederick.k12.va.us/cms/one.aspx?portalId=135936&pageId=586566
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2.2 Activity Participation 
  
Description: 
The campus shall participate, sponsor, or promote a minimum of four activities aimed at increasing 
public participation in stormwater and environmental issues.  Activities may include stream cleanup, 
field days, recycling activities, storm drain stenciling, tree planting, wetland plantings, riparian buffer 
delineation and signage, riparian buffer plantings, etc.  Efforts should be made to include as many of the 
faculty, staff, and students as well as parents, as possible. 
  
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis.  At least one 
staff meeting per year should include an evaluation of the previous year activities and ideas for the 
current school year. 
 
Measurable Goals:   
The goal of this BMP is to involve a majority of the faculty, staff, students, and parents in a minimum of 
four environmentally based activities each year. 
 
Items to be included in the Annual Report:   
1. A list of activities from the current year including a description of the event, the date of the event, 

and an approximate number of participants. 
2. An evaluation of each event’s effectiveness. 
3. A list of proposed activities for the following year. 
 
Responsible Party:   
Redbud Run E.S. Principal  
Millbrook H.S. Principal  
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3.0 ILLICIT DISCHARGE DETECTION AND ELIMINATION 
 
Purpose and Description: 
As an educational facility with only two main buildings and associated parking areas, the potential for 
illicit discharges on campus is very minimal.  There are a few areas of the campus which could have the 
potential for an illicit discharge, and those have been identified on the storm drain map of the campus.  
These areas will be checked on a regular basis, as well as a general review of the campus.  The activities 
which occur on the campus, however, are very benign.  The campus is also closely monitored to ensure 
that individuals do not enter the site and engage in activities which would cause illicit discharges. 
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3.1 Storm Drain Map and Information Table 
 
Description: 
Frederick County Public Schools maintains a Storm Drain Map which clearly locates all MS4 outfalls, 
storm drain inlets, storm drain outlets, stormwater management facilities, and waters of the United 
States.  The Storm Drain Map also includes the locations of potential illicit discharge areas which have 
been identified as well as the HUC’s and information concerning impaired streams.  The Storm Drain 
Map shall be updated any time any additional storm drain BMP’s are added.   
 
In addition to the Storm Drain Map FCPS maintains a BMP Information Table which includes the latitude 
and longitude, regulated acreage, receiving waters, 6th order HUC, impaired waters, predominant land 
use, and EPA approved TMDL for each stormwater management BMP within the MS4 regulated area. 
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis.  The Storm 
Drain Map and Information Table shall be reviewed and updated as necessary to reflect new 
construction and/or any changes to the storm drain system throughout the permit cycle. 
 
Measurable Goals:   
The goal of this BMP is to maintain an up to date Storm Drain Map and Information Table including all 
the information required by the permit.  A copy is included in the Appendix of the Program Plan and a 
copy shall be maintained at the Facilities Services Department. 
 
Items to be included in the Annual Report:   
1. Documentation of any new construction or changes in the storm drain system accompanied by an 

updated Storm Drain Map and Information Table. 
 
Responsible Party:   
FCPS Assistant Director of Facilities Services  
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3.2 Dry Weather Screening 
 
Description: 
The purpose of this BMP is to facilitate inspections of the critical areas identified on the Storm Drain 
Map as locations which have a higher risk of illicit discharges.  The custodial staff at each school will be 
responsible for walking through and inspecting each of the areas on a quarterly basis, documenting any 
indications that there has been an illicit discharge.  If evidence of an illicit discharge is found, the staff 
will notify the Facilities Services Department immediately for further investigation and clean up in 
accordance with the state permit requirements.  
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP quarterly on an ongoing basis.   
 
Measurable Goals:   
The goal of this BMP is to detect and eliminate or reduce illicit discharges and their impact on the 
surface waters through regular inspections of areas of high risk for illicit discharges. 
 
Items to be included in the Annual Report:   
1. A list of the number of inspections and dates of each. 
2. A summary of each illicit discharge found during inspections including the following: 

a. Description of the illicit discharge. 
b. Date that the discharge was observed, reported, or both. 
c. How the investigation was resolved, including any follow-up. 
d. Resolution of the investigation and the date the investigation was closed. 

 
Responsible Party:   
Redbud Run E.S. Principal  
Millbrook H.S. Principal  
FCPS Assistant Director of Facilities Services  
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3.3 Illicit Discharge Reporting 
 
Description: 
The purpose of this BMP is to facilitate the public reporting of suspected illicit discharges.  In order to 
facilitate this FCPS shall:  
1. Install signage at each of the high hazard areas shown on the Storm Drain Map, directing the public 

to report any suspected illicit discharges by either reporting them to the main school office or calling 
the Facilities Services Department. 

2. Add a note on each school’s website asking the public to watch for and report any suspected illicit 
discharges and provide contact information for reporting to the Facilities Services Department. 

3. Add a note in each school’s newsletter asking the public to watch for and report any suspected illicit 
discharges and provide contact information for reporting to the Facilities Services Department. 

All reports will be directed to the Facilities Services Department to be investigated and addressed as 
necessary. 
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis.   
 
Measurable Goals:   
The goal of this BMP is to provide a mechanism for the public to report illicit discharges so that they can 
be addressed and eliminated or their impact on surface waters reduced. 
 
Items to be included in the Annual Report:   
1. A summary of each reported illicit discharge including the following: 

a. Description of the illicit discharge. 
b. Date that the discharge was observed, reported, or both. 
c. How the investigation was resolved, including any follow-up. 
d. Resolution of the investigation and the date the investigation was closed. 

 
Responsible Party:   
Redbud Run E.S. Principal  
Millbrook H.S. Principal  
FCPS Assistant Director of Facilities Services  
Coordinator of Policy and Communications 
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3.4 Public Reporting of Erosion and Sediment Control Issues 
 
Description: 
The purpose of this BMP is to facilitate the public reporting of suspected erosion and sediment control 
issues.  In order to facilitate this FCPS shall  
1. Install temporary signage at the construction entrance, the construction trailer, or any other highly 

visible location adjacent to the construction activity.  The signage shall direct the public to report 
any suspected erosion and sediment control issues by either reporting them to the main school 
office or calling the Facilities Services Department. 

2. Post a reporting form on each school’s website that the public can access and complete online. 
All reports will be directed to the Facilities Services Department to be investigated and addressed as 
necessary. 
 
Schedule and Evaluation: 
Frederick County Public Schools will implement this BMP on an ongoing basis whenever projects are 
being constructed on campus.  
 
Measurable Goals:   
The goal of this BMP is to provide a mechanism for the public to report suspected erosion and sediment 
control issues so that they can be addressed and eliminated or their impact on surface waters reduced. 
 
Items to be included in the Annual Report:   
1. A summary of each reported erosion and sediment control issue including the following: 

a. Description of the erosion and sediment control issue. 
b. Date that the issue was observed, reported, or both. 
c. How the investigation was resolved, including any follow-up. 
d. Resolution of the investigation and the date the investigation was closed. 

 
Responsible Party:   
Redbud Run E.S. Principal  
Millbrook H.S. Principal  
FCPS Assistant Director of Facilities Services  
Coordinator of Policy and Communications 
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4.0 CONSTRUCTION SITE STORMWATER RUNOFF CONTROL 
 
Purpose and Description: 
The Millbrook High School / Redbud Run Elementary School Campus is a completely developed campus 
with all facilities required for an elementary and high school.  There are no regular, current, or planned 
construction activities.  Most construction which may occur on campus is very small in scale and would 
be performed by Frederick County Public Schools staff.  Smaller projects would be regulated by FCPS 
staff certified as a Responsible Land Disturber.  If for some reason there was a larger project, the 
Frederick County Stormwater Ordinance as implemented by the Frederick County Public Works 
Department would govern the construction.     
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4.1 Erosion and Sediment Control Design 
 
Description: 
The basic requirements of the construction site stormwater runoff control are currently met by the 
existing Stormwater Management Ordinance of Frederick County, Virginia.  Frederick County reviews 
and approves erosion and sediment control plans, issues land disturbance permits, and performs 
inspections.  In addition, FCPS has resolved the following as their policy:  
 
EROSION AND SEDIMENT CONTROL REQUIREMENTS: Architectural and/or Engineering design firms 
working on behalf of FCPS on projects involving an area of land disturbance in excess of the current State 
and Local “minimum land disturbance” areas shall be required to provide erosion and sediment control 
plans (E&S Plans) for the project. The E&S plans shall include all required narratives and calculations and 
shall be sealed by a licensed Professional Engineer (PE) registered in the Commonwealth of Virginia. E&S 
plans shall be designed in accordance with applicable State and Local laws and regulations, using current 
technologies and methods as appropriate. The design firm shall be responsible for obtaining E&S plan 
approvals from all applicable State and Local agencies.  
 
On projects which involve the disturbance of over one acre of land, the Contractor selected for the 
project shall be responsible for obtaining a Virginia Stormwater Management Program (VSMP) permit 
from the Frederick County Public Works Department and shall be responsible for compiling a Stormwater 
Pollution Prevention Plan (SWPPP) as required by the VSMP permit. The design firm shall be available to 
provide information as necessary to assist the Contractor in obtaining the VSMP permit and compiling 
the SWPPP. 
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis whenever 
construction projects are being planned on campus. 
 
Measurable Goals:   
A written policy added to the FCPS procurement standards.  Erosion Control Plans approved by Frederick 
County.  VPDES permits for any projects disturbing more than one acre.  Stormwater Pollution 
Prevention Plan as applicable. 
 
Items to be included in the Annual Report:   
1. Total number of regulated land disturbing activities. 
2. Total number of acres disturbed. 
3. Copy of the Erosion and Sediment Control Plan approval letter from Frederick County. 
 
Responsible Party:   
FCPS Assistant Director of Facilities Services 
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4.2 Erosion and Sediment Control for Construction 
 
Description: 
The basic requirements of the construction site stormwater runoff control are currently met by the 
existing Stormwater Management Ordinance of Frederick County, Virginia.  Frederick County reviews 
and approves erosion and sediment control plans, issues land disturbance permits, and performs 
inspections.  In addition, FCPS has resolved the following as their policy:  
 
EROSION AND SEDIMENT CONTROL REQUIREMENTS: Contractors working on FCPS on projects involving 
an area of land disturbance in excess of current State and Local “minimum land disturbance” areas shall 
be required to provide erosion and sediment control for the project. The Contractor shall have a 
Responsible Land Disturber (RLD) currently registered with the Virginia Department of Environmental 
Quality on staff and on site at all times that construction activities are taking place. The Contractor shall 
be responsible for obtaining all required erosion control or land disturbance permits from all applicable 
State and Local agencies, and shall schedule all required inspections with the permitting agencies. The 
Contractor shall be responsible for the installation, maintenance, and removal of all temporary erosion 
and sediment control measures for the project.  
 
On projects which involve the disturbance of over one acre of land, the Contractor selected for the 
project shall be responsible for obtaining a Virginia Stormwater Management Program (VSMP) permit 
from the Frederick County Public Works Department and shall be responsible for compiling a Stormwater 
Pollution Prevention Plan (SWPPP) as required by the VSMP permit. The design firm for the project shall 
be available to provide information as necessary to assist the Contractor in obtaining the VSMP permit 
and compiling the SWPPP. 
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis whenever 
projects are being constructed on campus. 
 
Measurable Goals:   
A written policy added to the FCPS procurement standards.  Land Disturbance Permit from Frederick 
County.  VPDES permits for any projects disturbing more than one acre.  Stormwater Pollution 
Prevention Plan as applicable. 
 
Items to be included in the Annual Report:   
1. Total number of regulated land disturbing activities. 
2. Total number of acres disturbed. 
3. Copy of the Land Disturbance Permits from Frederick County. 
4. Total number of inspections conducted. 
5. Summary of enforcement actions taken. 
 
Responsible Party:   
FCPS Assistant Director of Facilities Services  
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4.3 Erosion and Sediment Control for Small Projects 
 
Description: 
Frederick County Public Schools shall have one or more individuals on staff that have completed the 
Responsible Land Disturber training and received certification.  These individuals shall perform 
inspections and oversight on smaller FCPS projects which may not require an erosion control plan under 
the Frederick County ordinance.  Inspections shall be performed in accordance with the Virginia Erosion 
and Sediment Control Handbook. 
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis whenever 
small projects are being constructed on campus. 
 
Measurable Goals:   
At least one, but preferably two staff members shall be registered as an RLD. 
 
Items to be included in the Annual Report:   
1. Total number of small non-regulated land disturbing activities. 
2. Total number of acres disturbed. 
3. Total number of inspections conducted. 
4. Summary of enforcement actions taken. 
5. Copy of the RLD certificate for each individual registered. 
 
Responsible Party:   
FCPS Assistant Director of Facilities Services 
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4.4 Clerk of the Works for VSMP Projects 
 
Description: 
In the event that there is a larger construction project which requires a VSMP permit on campus, 
Frederick County Public Schools shall employ the services of a “Clerk of the Works” who shall act as the 
Owner’s representative and shall be on site on a daily basis to monitor the construction.  This individual 
shall have the following responsibilities: 

• Ensure that the Contractor obtains all necessary permits and adheres to the requirements of 
those permits. 

• Complete the Responsible Land Disturber training and receive certification so that they may 
ensure inspections are being performed correctly and when necessary. 

• Track land-disturbing activities associated with the project.  
• Maintain records of all permits, inspections, violations, remediation, etc. that occurs during the 

project. 
 
Schedule and Evaluation: 
Frederick County Public Schools will implement this BMP on an ongoing basis whenever VSMP projects 
are being constructed on campus. 
 
Measurable Goals:   
Each VSMP project shall be monitored by a Clerk of the Works to keep records and ensure permits are 
obtained and permit requirements are met. 
  
Items to be included in the Annual Report:   
1. Total number of VSMP projects on campus. 
2. Total number of acres disturbed. 
3. Total number of inspections conducted. 
4. Summary of enforcement actions taken. 
5. Documentation of the Clerk of the Works employed on each project. 
6. Copy of the RLD certificate for each Clerk of the Works. 
 
Responsible Party:   
FCPS Assistant Director of Facilities Services 
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5.0 POST-CONSTRUCTION STORMWATER MANAGEMENT FOR NEW 

DEVELOPMENT AND DEVELOPMENT ON PRIOR DEVELOPED LANDS 
 
Purpose and Description: 
The Millbrook High School / Redbud Run Elementary School Campus is a completely developed campus 
with all facilities required for an elementary and high school.  When the campus was developed, 
stormwater management BMP’s were installed to control the quantity of stormwater runoff.  These 
BMP’s are regularly maintained and inspected to ensure their continued effectiveness.  There are no 
regular, current, or planned development activities which would require additional stormwater 
management BMP’s.  In the unusual event that a development activity does occur in the future, the 
Frederick County Stormwater Ordinance as implemented by the Frederick County Public Works 
Department would govern the project.  Frederick County Public Schools has committed to require 
designers working on campus projects to meet the requirements of the Frederick County Stormwater 
Ordinance.  Frederick County Public Schools will maintain an inventory of the stormwater management 
BMP’s on campus, adding any new facilities when they are constructed.  
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5.1 Stormwater Management Facilities Design 
 
Description: 
The requirements for stormwater management facilities design are currently met by the existing 
Stormwater Management Ordinance of Frederick County, Virginia.  Frederick County reviews and 
approves stormwater management plans, issues stormwater permits, and performs inspections.  In 
addition, FCPS has resolved the following as their policy:  
 
STORMWATER MANAGEMENT REQUIREMENTS: Architectural and/or Engineering design firms working 
on behalf of FCPS on projects involving an area of land disturbance in excess of current State and Local 
“minimum land disturbance” areas shall be required to provide stormwater management plans (SWM 
Plans) for the project. The SWM plans shall include all required narratives and calculations and shall be 
sealed by a licensed Professional Engineer (PE) registered in the Commonwealth of Virginia. SWM plans 
shall be designed to address both stormwater quality and stormwater quantity in accordance with 
applicable State and Local laws and regulations, and shall use current technologies and methods such as 
Low Impact Development (LID) as appropriate. The design firm shall be responsible for obtaining SWM 
plan approvals from all applicable State and Local agencies. 
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis whenever 
construction projects are being planned on campus. 
 
Measurable Goals:   
A written policy added to the FCPS procurement standards.  Stormwater Management Plans approved 
by Frederick County.  VPDES permits for any projects disturbing more than one acre.  Stormwater 
Pollution Prevention Plan as applicable. 
 
Items to be included in the Annual Report:   
1. Total number of regulated land disturbing activities. 
2. Total number of acres disturbed. 
3. Copy of the Stormwater Management Plan approval letter from Frederick County. 
 
Responsible Party:   
FCPS Assistant Director of Facilities Services 
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5.2 Stormwater Management Facilities Inventory 
 
Description: 
FCPS shall maintain an updated electronic database or spreadsheet of the stormwater management 
facilities on the Millbrook High School / Redbud Run Elementary School campus.  The database shall 
include the following: 
1. Stormwater management facility type. 
2. General description of its location including latitude and longitude. 
3. Acres treated by the facility, including total acres as well as a breakdown of pervious and impervious 

acres. 
4. The date the facility was brought online (MM/YYYY). 
5. The sixth order hydrologic unit code (HUC). 
6. Whether the facility is operator owned or privately owned. 
7. Whether the facility is part of a TMDL. 
8. Whether a maintenance agreement exists if the facility is privately owned. 
9. The date of the most recent inspection. 
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis.   
 
Measurable Goals:   
The goal of this BMP is to keep an up to date record of all stormwater facilities and to track the 
inspections and maintenance required to ensure that they maintain their functionality. 
 
Items to be included in the Annual Report:   
1. An updated copy of the electronic database or spreadsheet. 
2. Confirmation statement indicating that the information has been electronically reported to the DEQ 

BMP Warehouse. 
 
Responsible Party:   
FCPS Assistant Director of Facilities Services   
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5.3 Stormwater Management Facilities Inspections and Maintenance 
 
Description: 
The existing stormwater management facilities are designed to control post-development runoff rates.  
To maximize the benefits of these existing facilities, care must be taken to be sure that they are well 
maintained and in good working order.  In order to facilitate this maintenance, FCPS will annually 
inspect all of the stormwater management facilities on campus.  An inspection form is located in the 
appendix.  Required maintenance shall be implemented jointly between the FCPS Facilities Services 
Department and the Frederick County Recreation Department as they maintain the lawn areas for FCPS. 
 
In addition to the annual inspections of the stormwater management facilities, FCPS has developed an 
inspection checklist for all stormwater BMPs, including all inlets and outfalls, on the Millbrook High 
School / Redbud Run Elementary School Campus.  Facilities Services staff will annually inspect all on 
campus stormwater BMPs for evidence of illicit discharges, erosion, trash at inlets, sediment build up, 
and other maintenance items which would hinder the function of these BMPs.  Required maintenance 
will be performed by the Facilities Services Department. 
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis.   
 
Measurable Goals:   
The goal of this BMP is to annually document inspections and maintenance performed on all stormwater 
management facilities on the Millbrook High School / Redbud Run Elementary School campus. 
 
Items to be included in the Annual Report:   
1. The date the inspection was performed and by whom. 
2. A list of any maintenance projects (other than regular grass mowing) which were completed with 

the dates they were performed. 
 
Responsible Party:   
FCPS Assistant Director of Facilities Services 
Director of Frederick County Parks and Recreation Department 
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6.0 POLLUTION PREVENTION AND GOOD HOUSEKEEPING FOR 

FACILITIES OWNED OR OPERATED BY THE PERMITTEE WITHIN 
THE MS4 SERVICE AREA 

 
Purpose and Description: 
As an educational facility the Millbrook High School / Redbud Run Elementary School campus is closely 
monitored and well maintained.  Since the main activities on campus are education and athletics, there 
are very few pollution producing activities.  Frederick County Public Schools utilizes environmentally 
friendly cleaning products whenever possible, and staff are trained not to dump used materials into the 
storm drain system.  A database of materials used on campus is maintained on line and includes 
instructions on proper use and clean-up procedures.  Bus drivers are trained on fueling procedures and 
spill clean-up.  The Frederick County Parks and Recreation Department is responsible for maintenance of 
the lawn areas and athletic fields on campus.  The Parks and Recreation staff are trained in application 
of fertilizers and pesticides which may be used on campus as well as spill clean-up procedures and 
reporting.  The Parks and Recreation Department has a Nutrient Management Plan which it utilizes for 
the campus which is included in the Appendix.   
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6.1 Operations and Maintenance 
 
Description: 
The Facilities Services Department utilizes an online service which maintains a database of all materials 
which are used on campus.  This database is intended to inform staff of the proper use of materials such 
as cleaners, de-icing material, herbicides, pesticides, fertilizers, etc.  Implementation of these 
procedures shall minimize or prevent pollutant discharge from daily operations such as road and parking 
lot maintenance, equipment maintenance, application, as well as the storage, transport, and disposal of 
pesticides, herbicides, fertilizers, and cleaners.  The database information shall include the proper use, 
storage, and disposal procedures for these materials.  This information shall be utilized in the Facilities 
Services Department staff training program.   
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis.  The database 
shall be updated as necessary whenever new products are added to the daily operations and 
maintenance program. 
 
Measurable Goals:   
The goal of this BMP is to maintain written use, storage, and disposal procedures for all potentially 
hazardous materials that are used in the daily operation and maintenance of the campus facilities.   
 
Items to be included in the Annual Report:   
1. A summary report of any changes to the materials database or the daily operational procedures. 
 
Responsible Party:   
FCPS Assistant Director of Facilities Services   
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6.2 Nutrient Management 
 
Description: 
The Frederick County Parks and Recreation Department is responsible for maintaining the lawn areas at 
all Frederick County Public Schools.  The Parks and Recreation Department has a current Nutrient 
Management Plan which it implements on all lawn areas which it maintains on the Millbrook High 
School / Redbud Run Elementary School Campus.  The nutrient management plan shall be kept up to 
date and implemented annually.   
 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis.  The nutrient 
management plan shall be evaluated and updated if necessary on an annual basis. 
 
Measurable Goals:   
The goal of this BMP is to maintain an up to date nutrient management plan and implement it on all 
lawn areas on campus. 
 
Items to be included in the Annual Report:   

1. The total acreage of land where the nutrient management plan is required. 
2. The total acreage of land where the nutrient management plan has been implemented. 

 
Responsible Party:   
FCPS Assistant Director of Facilities Services  
Director of Frederick County Parks and Recreation Department 
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6.3 Training Programs 
 
Description: 
FCPS Facilities Services Department, FCPS Transportation Department, and the Frederick County Parks 
and Recreation Department shall implement training programs which train staff in proper product 
application, spill prevention, spill remediation, and spill reporting.  With the exception of the annual 
training provided for the bus drivers and Parks and Recreation staff indicated in items 1-2, Frederick 
County Public Schools shall provide the training indicated in items 3-6 only when new staff are hired, 
when new products are introduced, or when new procedures are introduced.   
 
1. Bus Parking / Fueling:  The bus parking / fueling is an area of concern as there is the potential for 

fluid leaks from parked buses as well as fuel spillage from the fueling area.  These concerns are 
addressed by means of bus driver training and the driver’s handbook.   
a. Drivers are required by law to fill out a daily pre-trip inspection which requires them to check 

for fluid leaks of any kind.  Problems found during this inspection are to be reported to the 
shop for necessary repairs. 

b. Fueling areas are equipped with a storage bin containing Stay Dry absorbent material to be 
used in the unlikely event of a fuel spill.  Drivers are responsible for the clean-up, but are also 
offered the assistance of both the transportation and school custodial staff if necessary.  Any 
spent absorbent materials are to be cleaned up and disposed of properly. 

Train bus drivers on pre-trip inspections and fuel spill procedures. 
 
2. Lawn Care / Grounds:  The lawns and field areas at the schools are maintained by the Frederick 

County Parks and Recreation Department.  Department personnel are trained in the application and 
use of all chemicals and fertilizers which are used in the maintenance of the lawn areas.  The Parks 
and Recreation Department shall supply documentation of training programs and certifications for 
Department personnel who will be applying any chemicals or fertilizers on the lawn and field areas. 

 
3. Shop Areas:  The shop areas at the high school have the potential for illicit discharge of materials 

such as solvents, oils, and automotive fluids.  Faculty and students are informed and instructed on 
proper use and disposal of these shop related materials.  Train shop teachers and custodial staff on 
chemical and oil clean up and spill procedures for the shop areas. 

 
4. Building Maintenance:  Regular building maintenance can involve paints, solvents, and other 

materials which could cause serious concern if spillage or wash out enters the storm drain system.  
Maintenance personnel are trained in the proper disposal of these materials and any non-FCPS 
contractors working at the schools are required to follow proper disposal procedures.  Train 
Facilities Services staff on the proper use of paints, solvents, and other chemicals used in 
maintenance operations.  Training should include proper clean up and spill procedures. 

 
5. Loading Dock:  The loading dock areas contain the dumpsters for solid waste, and are areas where 

maintenance and equipment cleaning can occur.  Training is in place for custodial and kitchen staff 
on proper procedures for disposal of spent cleaning supplies and solid waste materials.  Employees 
are directed in this training to not to wash materials into the storm sewer system.  Train custodial 
and kitchen staff on proper disposal of solid waste and cleaning supply disposal and wash out. 
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6. Ice Melt / Snow Removal:  The Facilities Services Department handles all snow removal and chemical 

/ sand application for the schools.  The type and quantity of material used is documented, and 
proper application is instructed.  Train Facilities Services staff in the proper application and use of 
ice melting chemicals, sand, or other materials used in snow / ice removal. 

 
Schedule and Evaluation: 
Frederick County Public Schools will continue to implement this BMP on an ongoing basis.     
 
Measurable Goals:   
The goal of this BMP is to provide staff training in the proper use of materials, as well as spill prevention, 
remediation, and reporting.   
 
Items to be included in the Annual Report:   
1. Summary report of training events including the following: 

a. Name of event (i.e. custodial training, bus driver training, etc.) 
b. Event sponsor 
c. Summary of content 
d. Date of event 
e. Number of employees present 

 
Responsible Party:   
FCPS Assistant Director of Facilities Services 
FCPS Supervisor of Fleet Services 
Director of Frederick County Parks and Recreation Department 
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APPENDIX 
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A1 Cooperative Use Agreement 
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APPENDIX  A 

A-1 

Facilities Available for Use 
High Schools-MHS, JWHS, SHS Elementary Schools-APR, AES, BHES, EES, GES, GMES, IHES, 

MES, OVES, RRES, SES Areas Schools 
Auxiliary Football Practice Field MHS Areas Schools 

uxiliary Gym All High Schools PE Field (Baseball) AES, MES, OVES, RRES, SES 
Baseball Practice/Football 
Practice Fields JWH, MHS PE Field (Soccer) 

AES, MES, OVES, RRES 

Baseball Stadium Field All High Schools PE Fields EES, GES, GMES, IHES, SES 
Cafeteria All High Schools PE Lower Field BHES 
Classrooms All High Schools PE Upper Field (Soccer) BHES 
Commons Area MHS, SHS Soccer Field EES, GES, GMES 

Football Stadium Field * All High Schools Track AES, BHES, IHES, OVES, RRES, 
SES 

Lower Football Practice Field JWHS 
Main Gym All High Schools 
Outdoor Basketball Courts SHS Clearbrook Park 
Practice Fields SHS Areas 
Soccer/Multipurpose Field JWHS, MHS Cole Field 
Softball/Practice Football Field JWHS, MHS Franklin Field 
Stage/Auditorium All High Schools Frey Field 
Tennis Courts All High Schools Field #4 
Track All High Schools Log Cabin 
Wrestling Room All High Schools Picnin Shelters 
Middle Schools-ABMS, FCMS, JWMS, REAMS Swimming Pool 
Art Room REAMS Beach Volley Court 
Cafeteria All Middle Schools Sherando Park 
Classrooms All Middle Schools Areas 
Football Field * All Middle Schools Fields: #1, #2, #4, #5, #6, #7, #8 
Gym All Middle Schools Bennington Field 
Open Field along Aylor Road REAMS Soccer Fields: #1, #2, #3, #4 
Physical Education Field FCMS, JWMS Picnic Shelters 
Practice Area (Modular Classroom) REAMS Swimming Pool 
Practice Area East REAMS Beach Volleyball Court 
Practice Fields AREBMS Disc Golf Court 
Track All Middle Schools Community Center 
Wrestling Room All Middle Schools Areas 
Elementary Schools-APR, AES, BHES, EES, GES, GMES, 
IHES, MES, OVES, RRES, SES 

Office 

Cafeteria All Schools Courts; #1, #2 
Elementary Schools-APR, AES, BHES, EES, GES, GMES, 
IHES, MES, OVES, RRES, SES 

Community Center 
Areas 

Cafeteria/Stage RRES Weight Room 
Gym OVES, RRES Multipurpose Room 
Gym/Cafeteria EES, GES, GMES, Kitchen Side 
Gym/Stage APR, AES, IHES, MES, 

SES 
Mirror Side 







































Frederick County Public Schools 
Millbrook HS/Redbud Run ES Campus 

 MS4 Program Plan 

33 
 

 
A2 Storm Drain Map 
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A3 Illicit Discharge Inspection Form 
 
  



September 2009 

MILLBROOK/REDBUD CAMPUS MS4 
ILLICIT DISCHARGE INSPECTION FORM 

 
 
Name of Inspect0r:  ______________________________________________________ 

Date:  ___________________  Facility:  _______________________________ 
 
 

Loading Dock:  Yes  No  Action Taken/Comments 
Area free of improper collection of solid 
waste and spills 

     

 
Staining in area from previous 
spills/cleanup 

     

 
Materials and equipment available for spill 
clean up 

     

Chemical Storage Area:       

Area free of improper storage of chemicals 
     

 
Chemicals stored in proper containers and 
labeled 

     

 
Materials and equipment available for spill 
cleanup 

     

Fueling Areas:       

All chemicals properly stored and labeled 
     

       
Materials and equipment available for spill 
cleanup and disposal of solid waste 

     

       
Electrical hazards present 

     

       
Fuel leaks/spills 

     

       
Fire extinguisher up to date 

     

Shop Areas       

Chemical stored in proper containers and 
labeled 

     

 
Materials and equipment available for spill 
cleanup and disposal of solid waste 

     

  



Frederick County Public Schools 
Millbrook HS/Redbud Run ES Campus 

 MS4 Program Plan 

35 
 

 
A4 Illicit Discharge Reporting Form 
 
  



Illicit Discharge Reporting Form 
Redbud Run/Millbrook Campus

Name: Phone No.:

Date: Time Discharge Reported:

Location of Discharge:

Where was discharge 
found?

Open Ditch Stream Pipe Outfall

Other

If other, describe:

What type of incident 
reported-check all that 
apply.

Dumping down a storm drain

Suspicious discharge from pipe into stream

Water in stream is an unusual color

Suspicious suds or other substance floating on 
water

Fish or other aquatic creature appeared to have 
died

Date Facilities Services 
contacted:

Name of Person who 
took report.

Investigation Notes (to be completed by Facilities Services)

Initial Investigation 
Date

Investigators:

No investigation made Reason:

Referred to different
department/agency:

Department/
Agency:

Investigated: No action 
necessary

Investigated: Requires 
action

Description of 
actions:



Hours between call and 
investigation:

Hours to close 
incident:

Date case closed:

NOTES:
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A5 FCPS Contract Requirements for Designers 
 
  



Frederick County Public Schools 
GENERAL TERMS AND CONDITIONS 

ADDENDUM FOR ARCHITECTURAL AND/OR ENGINEERING DESIGN FIRMS 
 
 
These general terms, conditions, and instructions apply to all purchases and are part of each solicitation and every 
contract awarded by FCPS for Architectural and/or Engineering design services, unless otherwise specified in such 
solicitation  or  contract.    The  Purchasing  function  of  the  Finance Department  is  responsible  for  the  purchasing 
activity of Frederick County Public Schools and  its governing body,  the Frederick County Public School Board, or 
both.    Bidder/Offeror  or  their  authorized  representatives  are  expected  to  inform  themselves  fully  as  to  the 
conditions,  requirements,  and  specifications  before  submitting  bids/proposals:    failure  to  do  so will  be  at  the 
bidder’s/offeror’s own risk. 
 
These  general  terms,  conditions  and  instructions  are  subject  to  all  applicable  Federal,  State  and  local  statutes, 
policies,  resolutions, and  regulations  (collectively “laws”), and are  to be  interpreted  so as  to be consistent with 
such  laws.    In  the  case of  irreducible  conflict,  these general  terms and  conditions are preempted by applicable 
laws. 
 
 

EROSION AND  SEDIMENT  CONTROL REQUIREMENTS:   Architectural  and/or  Engineering  design  firms 
working on behalf of FCPS on projects  involving an area of  land disturbance  in excess of  the  current 
State and Local “minimum  land disturbance” areas shall be required  to provide erosion and sediment 
control  plans  (E&S  Plans)  for  the  project.    The  E&S  plans  shall  include  all  required  narratives  and 
calculations  and  shall  be  sealed  by  a  licensed  Professional  Engineer  (PE)  registered  in  the 
Commonwealth of Virginia.   E&S plans shall be designed  in accordance with applicable State and Local 
laws and regulations, using current technologies and methods as appropriate.  The design firm shall be 
responsible for obtaining E&S plan approvals from all applicable State and Local agencies. 
 
On projects which  involve  the disturbance of over one  acre of  land,  the Contractor  selected  for  the 
project shall be responsible  for obtaining a Virginia Stormwater Management Program  (VSMP) permit 
from  the  Frederick  County  Public  Works  Department  and  shall  be  responsible  for  compiling  a 
Stormwater Pollution Prevention Plan (SWPPP) as required by the VSMP permit.   The design firm shall 
be available to provide information as necessary to assist the Contractor in obtaining the VSMP permit 
and compiling the SWPPP. 
 
STORMWATER MANAGEMENT REQUIREMENTS:  Architectural and/or Engineering design firms working 
on behalf of FCPS on projects involving an area of land disturbance in excess of current State and Local 
“minimum  land disturbance” areas shall be required to provide stormwater management plans  (SWM 
Plans) for the project.  The SWM plans shall include all required narratives and calculations and shall be 
sealed by a licensed Professional Engineer (PE) registered in the Commonwealth of Virginia.  SWM plans 
shall  be  designed  to  address  both  stormwater  quality  and  stormwater  quantity  in  accordance with 
applicable State and Local laws and regulations, and shall use current technologies and methods such as 
Low Impact Development (LID) as appropriate.  The design firm shall be responsible for obtaining SWM 
plan approvals from all applicable State and Local agencies. 
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A6 FCPS Contract Requirements for Contractors 
 
  



Frederick County Public Schools 
GENERAL TERMS AND CONDITIONS 

ADDENDUM FOR CONSTRUCTION CONTRACTS INVOLVING LAND DISTURBANCE 
 
 
These general terms, conditions, and instructions apply to all purchases and are part of each solicitation and every 
contract  awarded  by  FCPS  for  Construction  Involving  Land  Disturbance,  unless  otherwise  specified  in  such 
solicitation  or  contract.    The  Purchasing  function  of  the  Finance Department  is  responsible  for  the  purchasing 
activity of Frederick County Public Schools and  its governing body,  the Frederick County Public School Board, or 
both.    Bidder/Offeror  or  their  authorized  representatives  are  expected  to  inform  themselves  fully  as  to  the 
conditions,  requirements,  and  specifications  before  submitting  bids/proposals:    failure  to  do  so will  be  at  the 
bidder’s/offeror’s own risk. 
 
These  general  terms,  conditions  and  instructions  are  subject  to  all  applicable  Federal,  State  and  local  statutes, 
policies,  resolutions, and  regulations  (collectively “laws”), and are  to be  interpreted  so as  to be consistent with 
such  laws.    In  the  case of  irreducible  conflict,  these general  terms and  conditions are preempted by applicable 
laws. 
 
 

EROSION  AND  SEDIMENT  CONTROL  REQUIREMENTS:    Contractors  working  on  FCPS  on  projects 
involving an area of  land disturbance  in excess of current State and Local “minimum  land disturbance” 
areas shall be required  to provide erosion and sediment control  for  the project.   The Contractor shall 
have  a  Responsible  Land  Disturber  (RLD)  currently  registered  with  the  Virginia  Department  of 
Conservation and Recreation on staff and on site at all times that construction activities are taking place.  
The  Contractor  shall  be  responsible  for  obtaining  all  required  erosion  control  or  land  disturbance 
permits from all applicable State and Local agencies, and shall schedule all required inspections with the 
permitting agencies.  The Contractor shall be responsible for the installation, maintenance, and removal 
of all temporary erosion and sediment control measures for the project. 
 
On projects which  involve  the disturbance of over one  acre of  land,  the Contractor  selected  for  the 
project shall be responsible  for obtaining a Virginia Stormwater Management Program  (VSMP) permit 
from  the  Frederick  County  Public  Works  Department  and  shall  be  responsible  for  compiling  a 
Stormwater Pollution Prevention Plan (SWPPP) as required by the VSMP permit.  The design firm for the 
project shall be available to provide  information as necessary to assist the Contractor  in obtaining the 
VSMP permit and compiling the SWPPP. 
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A7 Erosion and Sediment Control Inspection Form 
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A8 BMP Inventory 
 
  



BMP Name             

(per SD Map)
BMP Type

Acres 

Treated
County State Hydrologic Unit Code Waters of the US

SWM Area A
Retention 

Pond/Wetland
48.62 Frederick

PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

SWM Area B Detention Pond (dry) 8.80 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

SWM Area C Detention Pond (dry) 17.18 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

SWM Area D Detention Pond (dry) 3.01 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

SWM Area E
Detention 

Pond/Wetland
20.21 Frederick

PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Outlet #1 Outlet Protection 48.62 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #2 Outlet Protection 4.26 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #3 Outlet Protection 5.05 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #4 Outlet Protection 22.89 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #5 Outlet Protection 0.63 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #6 Outlet Protection 2.77 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #7 Outlet Protection 0.33 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #8 Outlet Protection 5.37 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #9 Outlet Protection 20.21 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Outlet #10 Outlet Protection 2.86 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Outlet #11 Outlet Protection 2.43 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Outlet #12 Outlet Protection 0.96 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Outlet #13 Outlet Protection 7.10 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Outlet #14 Outlet Protection 14.95 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #15 Outlet Protection 0.20 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #16 Outlet Protection 8.80 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #17 Outlet Protection 0.60 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

MILLBROOK / REDBUD CAMPUS SMALL MS4                          

PERMANENT BMP LIST



BMP Name             

(per SD Map)
BMP Type

Acres 

Treated
County State Hydrologic Unit Code Waters of the US

Storm Drain Outlet #18 Outlet Protection 1.96 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #19 Outlet Protection 2.45 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #20 Outlet Protection 0.35 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #21 Outlet Protection 17.18 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #22 Outlet Protection 2.44 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #23 Outlet Protection 13.69 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #24 Outlet Protection 4.61 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Outlet #25 Outlet Protection 0.41 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #1A SD Inlet 48.62 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #2A SD Inlet 3.13 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #2B SD Inlet 1.71 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #2C SD Inlet 1.13 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #3A SD Inlet 5.05 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #3B SD Inlet 4.50 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #4A SD Inlet 22.89 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #5A SD Inlet 0.63 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #6A SD Inlet 2.77 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #7A SD Inlet 0.33 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #8A SD Inlet 5.37 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #8B SD Inlet 4.04 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #8C SD Inlet 1.32 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #8D SD Inlet 0.10 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

MILLBROOK / REDBUD CAMPUS SMALL MS4                          

PERMANENT BMP LIST



BMP Name             

(per SD Map)
BMP Type

Acres 

Treated
County State Hydrologic Unit Code Waters of the US

Storm Drain Inlet #9A SD Inlet 20.21 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Inlet #10A SD Inlet 2.79 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Inlet #10B SD Inlet 0.61 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Inlet #10C SD Inlet 0.55 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Inlet #11A SD Inlet 2.43 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Inlet #11B SD Inlet 0.79 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Inlet #11C SD Inlet 0.38 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Inlet #12A SD Inlet 0.96 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Inlet #13A SD Inlet 7.10 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Inlet #13B SD Inlet 0.88 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Inlet #13C SD Inlet 4.59 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Inlet #13D SD Inlet 1.06 Frederick
PU 18 ‐ Opequon Creek 

Redbud Run
Redbud Run

Storm Drain Inlet #14A SD Inlet 14.95 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #14B SD Inlet 14.63 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #15A SD Inlet 0.20 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #16A SD Inlet 8.80 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #17A SD Inlet 0.60 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #19A SD Inlet 2.45 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #19B SD Inlet 0.92 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #19C SD Inlet 0.76 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #20A SD Inlet 0.35 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #21A SD Inlet 17.18 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

MILLBROOK / REDBUD CAMPUS SMALL MS4                          

PERMANENT BMP LIST



BMP Name             

(per SD Map)
BMP Type

Acres 

Treated
County State Hydrologic Unit Code Waters of the US

Storm Drain Inlet #22A SD Inlet 2.44 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #22B SD Inlet 0.25 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #22C SD Inlet 0.56 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #23A SD Inlet 13.69 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #23B SD Inlet 12.36 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #23C SD Inlet 11.73 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #23D SD Inlet 6.69 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #23E SD Inlet 3.89 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #23F SD Inlet 3.05 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #23G SD Inlet 1.17 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #23H SD Inlet 4.21 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #23J SD Inlet 2.87 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #24A SD Inlet 4.61 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #25A SD Inlet 0.11 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #25B SD Inlet 0.08 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #25C SD Inlet 0.12 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

Storm Drain Inlet #25D SD Inlet 0.10 Frederick
PU 17 ‐ Abrams Creek Ash 

Hollow Run
Ash Hollow Run

MILLBROOK / REDBUD CAMPUS SMALL MS4                          

PERMANENT BMP LIST
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A9 BMP Inspection and Maintenance Checklist 
 

  



MILLBROOK / REDBUD CAMPUS SMALL MS4
DETENTION BMP A OPERATION MAINTENANCE CHECKLIST

ITEM

I. EMBANKMENT

  A. Crest

     1. Visual settlement

     2. Misalignment

     3. Cracking

  B. Upstream Slope

     1. Erosion

     2. Adequate groundcover

     3. Trees, shrubs, or other

     4. Cracks, settlements, or bulges

     5. Rodent holes

  C. Downstream Slope

     1. Erosion

     2. Adequate groundcover

     3. Trees, shrubs, or other

     4. Cracks, settlements, or bulges

     5. Rodent holes

  D. Abutments

     1. Erosion

     2. Seepage

     3. Cracks

  E. Drainage, Seepage Control

     1. Internal drains flowing

     2. Seepage at toe

II. EMERGENCY SPILLWAY

  1. Eroding or backcutting

  2. Obstructed

  3. Leaking

  4. Operational

Inspector Name: ___________________________________

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspection Date: ___________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
DETENTION BMP A OPERATION MAINTENANCE CHECKLIST

III. PRINCIPAL SPILLWAY BARREL

  1. Seepage into conduit

  2. Debris present

  3. Displaced or offset joints

IV. OUTLET PROTECTION / STILLING 
BASIN

  1. Obstructed

  2. Adequate riprap

  3. Undercutting at outlet

  4. Outlet channel scour

V. BASIN & UPLAND BUFFER AREA

  A. Low Flow Channel

     1. Erosion

     2. Adequate vegetation

     3. Obstructed

  B. Basin Bottom & Side Slope

     1. Erosion

     2. Adequate stabilization

     3. Sediment accumulation

     4. Floating debris

     5. High water marks

     6. Shoreline protection

  C. Inflow Channels / Pipes

     1. Erosion

     2. Adequate stabilization

     3. Undercutting

  D. Sediment Forebay

     1. Sediment accumulation

     2. Stable overflow into basin

  E. Upland Landscaping

  F. Aquatic Landscaping



MILLBROOK / REDBUD CAMPUS SMALL MS4
DETENTION BMP B OPERATION MAINTENANCE CHECKLIST

ITEM

I. EMBANKMENT

  A. Crest

     1. Visual settlement

     2. Misalignment

     3. Cracking

  B. Upstream Slope

     1. Erosion

     2. Adequate groundcover

     3. Trees, shrubs, or other

     4. Cracks, settlements, or bulges

     5. Rodent holes

  C. Downstream Slope

     1. Erosion

     2. Adequate groundcover

     3. Trees, shrubs, or other

     4. Cracks, settlements, or bulges

     5. Rodent holes

  D. Abutments

     1. Erosion

     2. Seepage

     3. Cracks

  E. Drainage, Seepage Control

     1. Internal drains flowing

     2. Seepage at toe

II. EMERGENCY SPILLWAY

  1. Eroding or backcutting

  2. Obstructed

  3. Leaking

  4. Operational

Inspector Name: ___________________________________

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspection Date: ___________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
DETENTION BMP B OPERATION MAINTENANCE CHECKLIST

III. PRINCIPAL SPILLWAY BARREL

  1. Seepage into conduit

  2. Debris present

  3. Displaced or offset joints

IV. OUTLET PROTECTION / STILLING 
BASIN

  1. Obstructed

  2. Adequate riprap

  3. Undercutting at outlet

  4. Outlet channel scour

V. BASIN & UPLAND BUFFER AREA

  A. Low Flow Channel

     1. Erosion

     2. Adequate vegetation

     3. Obstructed

  B. Basin Bottom & Side Slope

     1. Erosion

     2. Adequate stabilization

     3. Sediment accumulation

     4. Floating debris

     5. High water marks

     6. Shoreline protection

  C. Inflow Channels / Pipes

     1. Erosion

     2. Adequate stabilization

     3. Undercutting

  D. Sediment Forebay

     1. Sediment accumulation

     2. Stable overflow into basin

  E. Upland Landscaping

  F. Aquatic Landscaping



MILLBROOK / REDBUD CAMPUS SMALL MS4
DETENTION BMP C OPERATION MAINTENANCE CHECKLIST

ITEM

I. EMBANKMENT

  A. Crest

     1. Visual settlement

     2. Misalignment

     3. Cracking

  B. Upstream Slope

     1. Erosion

     2. Adequate groundcover

     3. Trees, shrubs, or other

     4. Cracks, settlements, or bulges

     5. Rodent holes

  C. Downstream Slope

     1. Erosion

     2. Adequate groundcover

     3. Trees, shrubs, or other

     4. Cracks, settlements, or bulges

     5. Rodent holes

  D. Abutments

     1. Erosion

     2. Seepage

     3. Cracks

  E. Drainage, Seepage Control

     1. Internal drains flowing

     2. Seepage at toe

II. EMERGENCY SPILLWAY

  1. Eroding or backcutting

  2. Obstructed

  3. Leaking

  4. Operational

Inspector Name: ___________________________________

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspection Date: ___________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
DETENTION BMP C OPERATION MAINTENANCE CHECKLIST

III. PRINCIPAL SPILLWAY BARREL

  1. Seepage into conduit

  2. Debris present

  3. Displaced or offset joints

IV. OUTLET PROTECTION / STILLING 
BASIN

  1. Obstructed

  2. Adequate riprap

  3. Undercutting at outlet

  4. Outlet channel scour

V. BASIN & UPLAND BUFFER AREA

  A. Low Flow Channel

     1. Erosion

     2. Adequate vegetation

     3. Obstructed

  B. Basin Bottom & Side Slope

     1. Erosion

     2. Adequate stabilization

     3. Sediment accumulation

     4. Floating debris

     5. High water marks

     6. Shoreline protection

  C. Inflow Channels / Pipes

     1. Erosion

     2. Adequate stabilization

     3. Undercutting

  D. Sediment Forebay

     1. Sediment accumulation

     2. Stable overflow into basin

  E. Upland Landscaping

  F. Aquatic Landscaping



MILLBROOK / REDBUD CAMPUS SMALL MS4
DETENTION BMP D OPERATION MAINTENANCE CHECKLIST

ITEM

I. EMBANKMENT

  A. Crest

     1. Visual settlement

     2. Misalignment

     3. Cracking

  B. Upstream Slope

     1. Erosion

     2. Adequate groundcover

     3. Trees, shrubs, or other

     4. Cracks, settlements, or bulges

     5. Rodent holes

  C. Downstream Slope

     1. Erosion

     2. Adequate groundcover

     3. Trees, shrubs, or other

     4. Cracks, settlements, or bulges

     5. Rodent holes

  D. Abutments

     1. Erosion

     2. Seepage

     3. Cracks

  E. Drainage, Seepage Control

     1. Internal drains flowing

     2. Seepage at toe

II. EMERGENCY SPILLWAY

  1. Eroding or backcutting

  2. Obstructed

  3. Leaking

  4. Operational

Inspector Name: ___________________________________

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspection Date: ___________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
DETENTION BMP D OPERATION MAINTENANCE CHECKLIST

III. PRINCIPAL SPILLWAY BARREL

  1. Seepage into conduit

  2. Debris present

  3. Displaced or offset joints

IV. OUTLET PROTECTION / STILLING 
BASIN

  1. Obstructed

  2. Adequate riprap

  3. Undercutting at outlet

  4. Outlet channel scour

V. BASIN & UPLAND BUFFER AREA

  A. Low Flow Channel

     1. Erosion

     2. Adequate vegetation

     3. Obstructed

  B. Basin Bottom & Side Slope

     1. Erosion

     2. Adequate stabilization

     3. Sediment accumulation

     4. Floating debris

     5. High water marks

     6. Shoreline protection

  C. Inflow Channels / Pipes

     1. Erosion

     2. Adequate stabilization

     3. Undercutting

  D. Sediment Forebay

     1. Sediment accumulation

     2. Stable overflow into basin

  E. Upland Landscaping

  F. Aquatic Landscaping



MILLBROOK / REDBUD CAMPUS SMALL MS4
DETENTION BMP E OPERATION MAINTENANCE CHECKLIST

ITEM

I. EMBANKMENT

  A. Crest

     1. Visual settlement

     2. Misalignment

     3. Cracking

  B. Upstream Slope

     1. Erosion

     2. Adequate groundcover

     3. Trees, shrubs, or other

     4. Cracks, settlements, or bulges

     5. Rodent holes

  C. Downstream Slope

     1. Erosion

     2. Adequate groundcover

     3. Trees, shrubs, or other

     4. Cracks, settlements, or bulges

     5. Rodent holes

  D. Abutments

     1. Erosion

     2. Seepage

     3. Cracks

  E. Drainage, Seepage Control

     1. Internal drains flowing

     2. Seepage at toe

II. EMERGENCY SPILLWAY

  1. Eroding or backcutting

  2. Obstructed

  3. Leaking

  4. Operational

Inspector Name: ___________________________________

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspection Date: ___________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
DETENTION BMP E OPERATION MAINTENANCE CHECKLIST

III. PRINCIPAL SPILLWAY BARREL

  1. Seepage into conduit

  2. Debris present

  3. Displaced or offset joints

IV. OUTLET PROTECTION / STILLING 
BASIN

  1. Obstructed

  2. Adequate riprap

  3. Undercutting at outlet

  4. Outlet channel scour

V. BASIN & UPLAND BUFFER AREA

  A. Low Flow Channel

     1. Erosion

     2. Adequate vegetation

     3. Obstructed

  B. Basin Bottom & Side Slope

     1. Erosion

     2. Adequate stabilization

     3. Sediment accumulation

     4. Floating debris

     5. High water marks

     6. Shoreline protection

  C. Inflow Channels / Pipes

     1. Erosion

     2. Adequate stabilization

     3. Undercutting

  D. Sediment Forebay

     1. Sediment accumulation

     2. Stable overflow into basin

  E. Upland Landscaping

  F. Aquatic Landscaping
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A10 Storm Drain Inspection and Maintenance Checklist 
  



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 1A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 2A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 2B

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Inspection Date: __________________________________

COMMENTS

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 2C

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 3A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 3B

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS

Y
E

S
 / 

N
O

R
E

P
A

IR



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 4A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 5A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 6A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 7A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 8A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 8B

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 8C

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 8D

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 9A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 10A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 10B

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 10C

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 11A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 11B

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 11C

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 12A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 13A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 13B

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 13C

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 13D

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 14A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 14B

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 15A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 16A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 17A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 19A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 19B

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 19C

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 20A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 21A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 22A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 22B

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 22C

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 23A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 23B

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 23C

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 23D

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 23E

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 23F

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 23G

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 23H

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 23J

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 24A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 25A

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 25B

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN INLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 25C

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Structure 25D

  A. Sediment / Debris

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

     4. Positive Drainage into Inlet

  B. Structural Damage

     1. Inlet Opening

     2. Inside of Structure

     3. Pipe Connections

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN OUTLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 1

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 2

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 3

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 4

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 5

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN OUTLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 6

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 7

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 8

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 9

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 10

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN OUTLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 11

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 12

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 13

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 14

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 15

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN OUTLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 16

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 17

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 18

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 19

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 20

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS



MILLBROOK / REDBUD CAMPUS SMALL MS4
STORM DRAIN OUTLETS MAINTENANCE INSPECTION CHECKLIST

ITEM

Structure 21

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 22

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 23

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 24

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Structure 25

  A. Sediment / Debris Build-up

  B. Structural Damage

  C. Adequate Riprap

  D. Undercutting at Outlet

  E. Outlet Channel Scour

Y
E

S
 / 

N
O

R
E

P
A

IR

IN
V

E
S

T
IG

A
T

E

Inspector Name: __________________________________

Inspection Date: __________________________________

COMMENTS
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A11 Chesapeake Bay TMDL Action Plan – Phase I 
  



From: Selengut, Jeffrey (DEQ)
To: Bill Shelton
Subject: RE: 2017-013 FCPS MS4 TMDL Action Plan Revision
Date: Thursday, February 1, 2018 9:30:32 AM

Bill,
 
This look fine.
 

From: Bill Shelton [mailto:bshelton@owpr.com] 
Sent: Friday, January 26, 2018 3:49 PM
To: Selengut, Jeffrey (DEQ) <Jeffrey.Selengut@deq.virginia.gov>
Cc: John Lee <leejo@fcpsk12.net>; Diane Robinson <robinsod@fcpsk12.net>
Subject: RE: 2017-013 FCPS MS4 TMDL Action Plan Revision
 
Jeff,
 
Thank you for your review of our proposed revision to the TMDL Action Plan for Frederick County
Public Schools.  As discussed this morning, we have calculated an adjusted value for the Nitrogen
removal utilizing the “Retrofit Pollutant Removal Adjustor Curve for Total Nitrogen” from the
“Chesapeake Bay TMDL Guidance” document.
 
Since the First Defense BMP is a hydrodynamic structure, it is designed to remove pollutants in a
“mechanical” fashion instead of utilizing storage to settle out the pollutants.  The BMP is designed
for the 1 inch – 24 hour SCS rainfall event for water quality.  In order to determine the “Runoff
Storage” volume required to calculate the “Runoff Depth Treated”, this rainfall event was calculated,
and the resulting hydrograph volume was used as the effective “Runoff Storage” volume. 
 
Utilizing this number, the “Runoff Depth Treated” was calculated, and then the corresponding
percentage of removal was determined from the equation for the “Retrofit Pollutant Removal
Adjustor Curve for Total Nitrogen”.
 
This revised Nitrogen removal rate was then used to calculate the removal.  The Nitrogen removed
meets the required quantity.
 
Corresponding documentation is attached.
 
Please let me know if you have any questions or need an additional information.
 
Thanks, and have a great weekend!
Bill
 

200 Country Club Dr. SW
Plaza One • Building E
Blacksburg, Virginia 24060
P: 540-552-2151 Ext. 230
F: 540-951-0219
 

mailto:Jeffrey.Selengut@deq.virginia.gov
mailto:bshelton@owpr.com


www.owpr.com
 

5550 Winchester Avenue
Berkeley Business Park
Suite 5
Martinsburg, WV 25401
P: 304-620-2379

 

William A. Shelton, PE 
Civil Engineer
Vice-President
Registered in: VA, WV, NC
 

C: 540-392-1115
Email: bshelton@owpr.com

P
Please consider the environment before printing this email.

 
*****Confidentiality Note:*****
This message is intended for use only by the individual or entity to which it is addressed and may contain information that
is  privileged,  confidential,  and  exempt  from  disclosure  under  applicable  law.    If  the  reader  of  this  message  is  not  the
intended  recipient,  you  are  hereby  notified  that  any  dissemination,  distributions  or  copying  of  this  communication  is
strictly prohibited.  If you have received this communication in error, please contact the sender immediately and destroy
the material in its entirety, whether electronic or hard copy.  Thank you.

 
 

From: Bill Shelton 
Sent: Wednesday, January 24, 2018 2:05 PM
To: Jeffrey Selengut <jeffrey.selengut@deq.virginia.gov>
Cc: John Lee <leejo@fcpsk12.net>; Diane Robinson <robinsod@fcpsk12.net>
Subject: 2017-013 FCPS MS4 TMDL Action Plan Revision
 
Jeff,
 
Attached for your consideration, please find our requested revision to the approved TMDL Action
Plan for Frederick County Public Schools. 
 
Please feel free to give me a call or email me if you have any questions.
 
Thanks,
Bill 
 

200 Country Club Dr. SW
Plaza One • Building E
Blacksburg, Virginia 24060
P: 540-552-2151 Ext. 230
F: 540-951-0219
 

www.owpr.com
 

5550 Winchester Avenue
Berkeley Business Park
Suite 5
Martinsburg, WV 25401
P: 304-620-2379

 

William A. Shelton, PE 
Civil Engineer
Vice-President
Registered in: VA, WV, NC

file:////c/www.owpr.com
mailto:bshelton@owpr.com
file:////c/www.owpr.com
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▪ 5550 Winchester Avenue ▪ Berkeley Business Park ▪ Suite 5 ▪ Martinsburg, West Virginia ▪ P: 304.381.8541▪  

▪ www.owpr.com ▪ 

January 24, 2018 
 
 
Jeffrey Selengut 
MS4 Permit Writer 
Department of Environmental Quality  
629 East Main Street 
Richmond, VA  23219 
 
RE: FCPS – Millbrook HS / Redbud Run ES - TMDL Action Plan Revision  
 
Dear Mr. Selengut: 
 
Frederick County Public Schools operates a small MS4 for the Millbrook High School and 
Redbud Elementary School, and I assist in the administration of their Program Plan.  As part of 
their Program Plan, they have adopted an approved TMDL Action Plan (dated December 10, 
2015).  This plan currently involves converting an existing detention pond to an extended 
detention pond to meet the required pollutant reduction for this permit cycle.   
 
FCPS would like to revise the TMDL Action Plan and install one manufactured hydrodynamic 
BMP in the existing underground storm drainage system in lieu of constructing the extended 
detention pond.  The manufactured BMP will be located adjacent to the large paved bus loop at 
Millbrook High School and will treat nearly all the runoff from the paved area.  The manufactured 
BMP which is being proposed is the Hydro International – First Defense BMP.   
 
Utilizing the allowable removal rates for the First Defense, it will remove approximately two 
times the required amount of nitrogen and total suspended solids, and well over the required 
amount of phosphorus. 
 
Reasons for the proposed revisions are as follows: 
 

1. The extended detention pond requires extensive grading and landscaping modifications 
which will be costly and time consuming to construct. 
 

2. Establishing the required vegetation would be difficult and require extensive 
maintenance which the school system is not able to provide. 
 

3. Constructing the extended detention pond would disturb more area than installing the 
manufactured BMP.  
 

4. Long term maintenance of the extended detention pond would be more intensive than 
the manufactured BMP. 
 

5. Installation of the manufactured BMP would be approximately 1/3 the cost of 
constructing the extended detention pond. 

 



 

 

 

▪ 200 Country Club Drive SW ▪ Building E ▪ Blacksburg, Virginia 24060 ▪ P: 540-552-2151 ▪ F: 540-951-0219 ▪ 

▪ 5550 Winchester Avenue ▪ Berkeley Business Park ▪ Suite 5 ▪ Martinsburg, West Virginia ▪ P: 304.381.8541▪  

▪ www.owpr.com ▪ 

We trust that these revisions and the attached TMDL Action Plan Addendum 1 will be found to 
be acceptable.  Please let us know if any additional information is required, or if there are any 
other comments or questions. 
 
 
Sincerely, 

 

 
William A. Shelton, P.E. 
Vice-President 
 
CC: John Lee 
 
Attachments: As noted 





Estimated Total

Total Existing Acres POC Load Based

Served by MS4 2009 EOS Loading on 2009 Progress 

Subsource Pollutant (06/30/09) Rate (lbs/acre/yr) Run (lbs/yr)

First Permit Cycle Total Reduction

Total Existing Acres Required Reduction Required First

Served by MS4 in Loading Rate Permit Cycle

Subsource Pollutant (06/30/09) (lbs/acre/yr) (lbs/yr)

Total Reduction

Total Existing Acres Required First

Served by MS4 Permit Cycle

Subsource Pollutant (06/30/09) (lbs/yr)

Total Regulated Area Nitrogen 95.85 4.46

Total Regulated Area Phosphorus 95.85 0.54

Total Regulated Area Total Suspended Solids 95.85 449.21

Nitrogen

34.31 0.07587 2.60

Regulated Urban 

Pervious
61.54 0.03021

Table 2 b: Calculation Sheet for Estimating Existing Source Loads for the Potomac River Basin

(*Based on Chesapeake Bay Program Watershed Model Phase 5.3.2)

Nitrogen

Phosphorus

Total Suspended Solids

Regulated Urban 

Impervious
Regulated Urban 

Pervious
Regulated Urban 

Impervious
Regulated Urban 

Pervious
Regulated Urban 

Impervious
Regulated Urban 

Pervious

34.31

61.54

34.31

61.54

34.31

Cycle for the Potomac River Basin

578.47

619.71

55.58

25.23

40,187.99

Table 3 b: Calculation Sheet for Determining Total POC Reductions Required During the Permit

10,818.73

16.86

34.31

10.07

1.62

0.41

1,171.32

175.8061.54

0.09

Total Pollutant Removal Required for First Permit Cycle

Regulated Urban 

Impervious
Total Suspended Solids

34.31 11.7132 401.88

Regulated Urban 

Pervious
61.54 0.769125 47.33

1.86

Regulated Urban 

Impervious
Phosphorus

(*Based on Chesapeake Bay Program Watershed Model Phase 5.3.2)

Regulated Urban 

Impervious

0.01296 0.44

Regulated Urban 

Pervious
61.54 0.00148625

Bill Shelton
Rectangle



BMP Options ‐ Add Manufactured Hydrodynamic BMP at Bus Loop

Estimated Total

Total Regulated Acres POC Load Based

Served by BMP 2009 EOS Loading on 2009 Progress 

Subsource Pollutant (06/30/09) Rate (lbs/acre/yr) Run (lbs/yr)

Total Existing Acres

Served by MS4

Subsource Pollutant (06/30/09)

Total Regulated Area Nitrogen 3.08 20% 8.31

Total Regulated Area Phosphorus 3.08 20% 0.63

Total Regulated Area Total Suspended Solids 3.08 50% 1,042.26

Regulated Urban 

Impervious
Nitrogen

1.55 16.86 26.13

Regulated Urban 

Pervious
1.53 10.07 15.41

Regulated Urban 

Impervious
Phosphorus

1.55 1.62 2.51

Regulated Urban 

Pervious
1.53 0.41 0.63

BMP Removal Rate 

(lbs/acre/yr)

Pollutant Removed 

(lbs/yr)

Regulated Urban 

Impervious
Total Suspended Solids

1.55 1,171.32 1,815.55

Regulated Urban 

Pervious
1.53 175.80 268.97

Bill Shelton
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Stormwater Solutions

Stormwater Separator
Online Sizing Calculator Project Summary

Project Details Contact Details

Millbrook HS MS4
Frederick County, VA
United States
Application: Primary Treatment
Development Type: Redevelopment

William Shelton
OWPR, Inc.
Blacksburg, VA, 24060
United States

First Defense High Capacity Specification
A Vortex Chamber Diameter 4 ft
B Maximum Inlet Pipe Diameter 24"
C Oil Storage Capacity 191 gal
D Sediment Storage Capacity 1.28 yd³
E Outlet Pipe Diameter 24"
F Minimum Stormdrain Depth 3.73 ft
G Standard Depth 5.47 ft

List Of Stormwater Separators On Project Page 1 of 1

Hydro International, Stormwater Solutions, 94 Hutchins Drive, Portland, ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com Email: stormwaterinquiry@hydro-int.com

Reference Name / Site Designation: First Defense 1 First Defense High Capacity Size 4-ft

Sizing Method:
Regulatory Agency:
Water Quality Flow Rate:
Peak Flow Rate:
Inlet Pipe Diameter:
Outlet Pipe Diameter:

Regulatory Agency
Virginia DEQ - 20% TP,
50% TSS
0.24 cfs
7.06 cfs
18 in
18 in

First Defense High Capacity is Set:
Rim Elevation (A):
Minimum Depth (B):
Invert Elevation of Outlet (C):
Distance from Outlet Invert to Sump (D):

Online
667.55 ft
2.9 ft
659.39 ft
5.47 ft

Bill Shelton
Callout
1 year 24 hour SCS

Bill Shelton
Callout
10 year Rational
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Hydraflow Rainfall Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Wednesday, 01 / 24 / 2018

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 69.8703 13.1000 0.8658 --------

3 0.0000 0.0000 0.0000 --------

5 79.2597 14.6000 0.8369 --------

10 88.2351 15.5000 0.8279 --------

25 102.6072 16.5000 0.8217 --------

50 114.8193 17.2000 0.8199 --------

100 127.1596 17.8000 0.8186 --------

File name: SampleFHA.idf

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 5.69 4.61 3.89 3.38 2.99 2.69 2.44 2.24 2.07 1.93 1.81 1.70

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.57 5.43 4.65 4.08 3.65 3.30 3.02 2.79 2.59 2.42 2.27 2.15

10 7.24 6.04 5.21 4.59 4.12 3.74 3.43 3.17 2.95 2.77 2.60 2.46

25 8.25 6.95 6.03 5.34 4.80 4.38 4.02 3.73 3.48 3.26 3.07 2.91

50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 4.16 3.88 3.65 3.44 3.25

100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 4.03 3.80 3.60

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: Sample.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 1.00 2.86 0.00 3.30 4.15 5.77 6.80 6.51

SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 4.00

Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 1.75 0.00 2.80 3.90 5.25 6.00 7.10
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. No. 1

First Defense

Description A B C Totals

Sheet Flow
Manning's n-value =  0.025 0.011 0.011
Flow length (ft) =  145.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.86 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 3.33 + 0.00 + 0.00 = 3.33

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.17 0.00 0.00
Wetted perimeter (ft) =  2.00 0.00 0.00
Channel slope (%) =  3.33 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =3.43

0.00
0.00

Flow length (ft) ({0})200.0 0.0 0.0

Travel Time (min) = 0.97 + 0.00 + 0.00 = 0.97

Total Travel Time, Tc .............................................................................. 4.30 min



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.236 2 720 873 ------ ------ ------ First Defense

2017-013 First Defense.gpw Return Period: 1 Year Wednesday, 01 / 24 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Bill Shelton
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Wednesday, 01 / 24 / 2018

Hyd. No. 1

First Defense

Hydrograph type =  SCS Runoff Peak discharge =  0.236 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  873 cuft
Drainage area =  3.080 ac Curve number =  80*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  4.30 min
Total precip. =  1.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(1.550 x 98) + (1.530 x 61)] / 3.080

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

0.05 0.05

0.10 0.10

0.15 0.15

0.20 0.20

0.25 0.25

0.30 0.30

0.35 0.35

0.40 0.40

0.45 0.45

0.50 0.50

Q (cfs)

Time (min)

First Defense
Hyd. No. 1 -- 1 Year

Hyd No. 1
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PROJECT DESCRIPTION: DATE:

Millbrook/Redbud TMDL 10/27/2017

Commission Number:

2017‐013

Item QuantitUnit Cost/Unit Item Cost Comment

General Conditions / 

Mobilization
1 LS $5,000.00 $5,000.00

Erosion Control 1 LS $1,500.00 $1,500.00 Silt fence

Excavation 150 CY $20.00 $3,000.00

Demo 18" SD 20 LF $30.00 $600.00

First Defense BMP 1 EA $10,000.00 $10,000.00

Connect to 18" SD 16 LF $50.00 $800.00

Backfill / Compaction 150 CY $20.00 $3,000.00

Restoration / Seeding 2500 SF $1.00 $2,500.00

Subtotal 1 $26,400.00

Contingency 25% $6,600.00

Subtotal 2 $33,000.00

Design / Const Admin 25% $8,250.00

$41,250

Modify TMDL Action Plan and obtain DEQ approval $4,000.00
This work to be performed under 

the P.O. for MS4 updates.

CONSTRUCTION

ESTIMATED PROJECT TOTAL

TMDL ACTION PLAN ‐ MILLBROOK/REDBUD MS4



 
	

FREDERICK	COUNTY	PUBLIC	SCHOOLS	
	

CHESAPEAKE	BAY	
TMDL	ACTION	PLAN	

	
For	
	

Millbrook	High	School	/		
Redbud	Elementary	School	Campus	

	
	
	
	
	
	
	
	

Prepared	For	
Frederick	County	Public	Schools	

1415	Amherst	Street	
Winchester,	VA		22604	

540‐662‐3888	
	
	

Prepared	By	
OWPR,	Inc.	

200	Country	Club	Drive	
Plaza	1,	Building	E	

Blacksburg,	VA		24060	
540‐552‐2151	

	
July	1,	2015	

(Revised	December	10,	2015)	



Frederick County Public Schools 
Millbrook HS/Redbud Run ES Campus 
 Chesapeake Bay TMDL Action Plan 

2 
 

	
	

Table	of	Contents	
 

PLAN PURPOSE AND OBJECTIVE ................................................................................................................... 3 

1.0  Current Program and Existing Authority ........................................................................................... 4 

2.0  New or Modified Legal Authority ...................................................................................................... 5 

3.0  Means and Methods to Address Discharges from New Sources ...................................................... 6 

4.0  Estimated Existing Source Loads and Calculated Total Pollutant of Concern (POC) Required 

Reductions ......................................................................................................................................... 7 

5.0  Means and Methods to Meet the Required Reductions and Schedule ............................................ 9 

6.0  Means and Methods to Offset Increased Loads From New Sources Initiating Construction 

Between July 1, 2009 and June 30, 2014 ........................................................................................ 11 

7.0  Means and Methods to Offset Increased Loads From Grandfathered Projects That Begin 

Construction After July 1, 2014 ....................................................................................................... 12 

8.0  A List of Future Projects, and Associated Acreage That Qualify as Grandfathered ........................ 13 

9.0  An Estimate of the Expected Cost to Implement the Necessary Reductions .................................. 14 

10.0  Public Comments on Draft Action Plan ........................................................................................... 16 

11.0  Appendix .......................................................................................................................................... 17 

 

	
  	



Frederick County Public Schools 
Millbrook HS/Redbud Run ES Campus 
 Chesapeake Bay TMDL Action Plan 

3 
 

	
PLAN	PURPOSE	AND	OBJECTIVE	
 
The Millbrook High  School  / Redbud Run Elementary  School  campus has been designated  as  a  small 
Municipal  Storm  Sewer  System  (MS4),  and  is  located  in  the  Potomac  River  Basin  portion  of  the 
Chesapeake  Bay  watershed.    As  such  it  is  included  in  the  overall  Chesapeake  Bay  TMDL,  and  in 
accordance with the General VPDES Permit for Discharges from Small Municipal Separate Storm Sewer 
Systems,  it  is  required  to  develop  a  Chesapeake  Bay  TMDL  Action  Plan  in  order  to  meet  the 
requirements of the overall TMDL.   The Action Plan is required to provide a review of the current MS4 
program, which demonstrates  its ability  to ensure compliance with  the Special Condition, and  include 
the means  and methods  the  permittee  will  use  to meet  the  5.0%  of  the  Level  2  (L2)  scoping  run 
reduction for existing development by the end of the first permit cycle.  This TMDL Action Plan has been 
prepared in accordance with the requirements of Guidance Memo No. 15‐2005 “Chesapeake Bay TMDL 
Special Condition Guidance” as amended and dated 05/18/2015.  The ten elements required as noted in 
GM15‐2005 are as follows: 
 

1. Current program and existing legal authority. 
2. New or modified legal authority. 
3. Means and methods to address discharges from new sources. 
4. Estimated  existing  source  loads  and  calculated  total  pollutant  of  concern  (POC) 

required reductions. 
5. Means and methods to meet the required reductions and schedule. 
6. Means  and  methods  to  offset  increased  loads  from  new  sources  initiating 

construction between July 1, 2009 and June 30, 2014. 
7. Means  and methods  to  offset  increased  loads  from  grandfathered  projects  that 

begin construction after July 1, 2014. 
8. A list of future projects, and associated acreage that qualify as grandfathered. 
9. An estimate of the expected cost to implement the necessary reductions. 
10. Public comments on draft Action Plan. 

 
Since the Millbrook HS / Redbud ES campus  is a small MS4 which  is currently developed  in  its existing 
condition,  some  of  the  elements which would  apply  to  a municipal  type MS4 will  not  apply.    Each 
element is still included and discussed in the Action Plan to verify whether or not it is applicable.   
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1.0 Current	Program	and	Existing	Authority	
 
General Permit Section I.C.2.a.(1) 
A  review of  the  current MS4 program  implemented as a  requirement of  this  state permit  including a 
review of the existing  legal authorities and the operator’s ability to ensure compliance with this special 
condition. 
  
Frederick County Public Schools  currently has an extensive MS4 program plan  for  the Millbrook HS  / 
Redbud Run ES Campus including each of the six required BMP’s.  The entire property regulated by the 
MS4 program plan is owned by the Frederick County School Board and therefore they have the authority 
to  enforce  and/or  perform  all  of  the  requirements  of  the  program  plan.    FCPS  also  has  the  legal 
authority  as  owner  of  the  property  to  make  changes  to  the  site  amenities,  existing  stormwater 
structures, and create new stormwater BMP’s.  FCPS owns and maintains all of the existing stormwater 
BMP’s and will maintain ownership and maintenance responsibility of any proposed stormwater BMP’s 
required by this Action Plan to ensure compliance with this special condition. 
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2.0 New	or	Modified	Legal	Authority	
 
General Permit Section I.C.2.a.(2) 
The  identification of any new or modified  legal authorities such as ordinances, state and other permits, 
orders,  specific  contract  language,  and  interjurisdictional  agreements  implemented  or  needing  to  be 
implemented to meet the requirements of this special condition. 
  
Frederick County Public Schools  currently has an extensive MS4 program plan  for  the Millbrook HS  / 
Redbud Run ES Campus including each of the six required BMP’s.  The entire property regulated by the 
MS4 program plan is owned by the Frederick County School Board and therefore they have the authority 
to  enforce  and/or  perform  all  of  the  requirements  of  the  program  plan  as  well  as  any  additional 
requirements included in this Action Plan.  No new or modified legal authorities are required.    
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3.0 Means	and	Methods	to	Address	Discharges	from	New	Sources	
 
General Permit Section I.C.2.a.(3) 
The means and methods that will be utilized to address discharges into the MS4 from new sources. 
  
The Millbrook High School / Redbud Run Elementary School Campus is a completely developed campus 
with  all  facilities  required  for  an  elementary  and  high  school.   When  the  campus  was  developed, 
stormwater management BMP’s were  installed  to  control  the quantity of  stormwater  runoff.    These 
BMP’s are  regularly maintained and  inspected  to ensure  their  continued effectiveness.   There are no 
regular,  current,  or  planned  development  activities  which  would  require  additional  stormwater 
management BMP’s.    In  the unusual event  that a development activity does occur  in  the  future,  the 
Frederick  County  Stormwater  Ordinance  as  implemented  by  the  Frederick  County  Public  Works 
Department  would  govern  the  project.    The  Frederick  County  Public  Works  Department  has  a 
Stormwater  Ordinance which  follows  the  requirements  of  the  VSMP  regulations.    Frederick  County 
Public  Schools  has  committed  to  require  designers  working  on  campus  projects  to  meet  the 
requirements of the Frederick County Stormwater Ordinance and has included the following statement 
in  their  standard  contract with Architect/Engineering  firms:    ”Architectural and/or Engineering design 
firms working on behalf of FCPS on projects  involving an area of  land disturbance  in excess of current 
State  and  Local  “minimum  land  disturbance”  areas  shall  be  required  to  provide  stormwater 
management plans (SWM Plans) for the project. The SWM plans shall include all required narratives and 
calculations  and  shall  be  sealed  by  a  licensed  Professional  Engineer  (PE)  registered  in  the 
Commonwealth  of  Virginia.  SWM  plans  shall  be  designed  to  address  both  stormwater  quality  and 
stormwater quantity  in accordance with applicable State and Local  laws and regulations, and shall use 
current  technologies and methods  such as Low  Impact Development  (LID) as appropriate. The design 
firm shall be responsible for obtaining SWM plan approvals from all applicable State and Local agencies.  
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4.0 Estimated	Existing	Source	Loads	and	Calculated	Total	Pollutant	of	

Concern	(POC)	Required	Reductions	
 
General Permit Section I.C.2.a.(4) and General Permit Section I.C.2.a.(5) 
An estimate of the annual POC loads discharged from the existing sources as of June 30, 2009, based on 
the 2009 progress run.   The operator shall utilize the applicable [Table/Tables}  in this section based on 
the river basin to which the MS4 discharges by multiplying the total existing acres served by the MS4 on 
June 30, 2009, and the 2009 Edge of Stream loading rate. 
 
A determination of  the  total pollutant  load reductions necessary  to reduce  the annual POC  loads  from 
existing sources utilizing the applicable  [Table/Tables]  in this section based on the river basin to which 
the MS4 discharges.  This shall be calculated by multiplying the total existing acres served by the MS4 by 
the first permit cycle required reduction in loading rate.  For purposes of this determination, the operator 
shall utilize those existing acres identified by the 2000 U.S. Census Bureau urbanized area and served by 
the MS4. 
 
Frederick  County  Public  Schools  has  AutoCAD  files  of  the  existing  conditions  at  the Millbrook  HS  / 
Redbud  Run  ES  Campus  property  from which  the  existing  impervious  and  pervious  areas have  been 
calculated.   Additionally, recent aerial photographs, GIS  information, and field observations were used 
to  determine  the  areas which  could  be  designated  as  “forested”.    These  areas were  reviewed  and 
appear to be in compliance with the criteria for “forested” areas set forth in Guidance Memo 15‐2005.  
When the campus was developed, there were also several wetland areas mapped on campus.  Most of 
these areas are within the “forested” areas, but there are also some which are outside the “forested” 
areas.  Maps showing these designated areas are included at the end of this report. 
 
The areas calculated from these maps are as follows: 
 

Total MS4 Area =  128.41 acres 
Forested Area =    32.25 acres 
Wetland Area =      0.31 acres 
Total Regulated Area = 95.85 acres 

 
Regulated Impervious Area =  34.31 acres 
Regulated Pervious Area =  61.54 acres 
Total Regulated Area =    95.85 acres 

 
Existing source loads were calculated using the above areas in Table 2b for the Potomac River Basin. 
Total POC reductions were calculated using the above areas in Table 3b for the Potomac River Basin. 
The total pollutant removal required for the first permit cycle was then tabulated as follows: 
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5.0 Means	and	Methods	to	Meet	the	Required	Reductions	and	Schedule	
 
General Permit Section I.C.2.a.(6) 
The means and methods, such as management practices and  retrofit programs  that will be utilized  to 
meet the required reductions included in subdivision 2 a (5) of this subsection, and a schedule to achieve 
those reductions.  The schedule should include annual benchmarks to demonstrate the ongoing progress 
in meeting those reductions. 
 
Frederick County Public Schools proposes to convert one of the existing dry detention ponds on campus 
into an extended detention pond.   The detention pond  is  located between  the Millbrook High School 
service drive and bus fueling area.  It serves approximately half of the roof area of Millbrook High School 
building,  most  of  the  bus  parking  area,  the  bus  fueling  area,  and  the  service  area.    There  are 
approximately  2.69  acres  of  offsite  area  which  also  drain  to  the  detention  pond.    For  calculation 
purposes, only the onsite regulated areas were included in the pollutant removal calculations.  A map of 
the drainage area to the detention pond is included at the end of this report.  
 
The areas calculated are as follows: 
 

Regulated Impervious Area =    7.43 acres 
Regulated Pervious Area =    7.06 acres 
Total Regulated Area =    14.49 acres 

 
The  removal  rates were determined  from Table V.C.1 – Chesapeake Bay Program BMP’s, Established 
Efficiencies.    The  dry  detention  pond  has  existing  efficiencies  of  5%  /  10%  /  10%  for  TN  /  TP  /  TSS 
respectively.   These removal rates are subtracted from the efficiencies for the proposed dry extended 
detention pond  (20% / 20% / 60%)  to determine  the additional pollutant removal which will occur by 
upgrading the dry pond to extended detention.   The resultant efficiencies used  in the calculations are 
(15% / 10% / 50% for TN / TP / TSS).   
 
The  resulting  pollutant  removal  is well  above  the  required  quantities.    Pollutant  removal  above  and 
beyond  the  amount  required  for  this  permit  cycle will  be  credited  toward  the  requirements  of  next 
permit cycle. 
 
Construction of the BMP improvements is proposed to begin as soon as possible, but no later than the 
summer of 2018. 
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6.0 Means	and	Methods	to	Offset	Increased	Loads	From	New	Sources	

Initiating	Construction	Between	July	1,	2009	and	June	30,	2014	
 
General Permit Section I.C.2.a.(7) 
The means and methods to offset the increased loads from new sources initiating construction between 
July  1,  2009,  and  June  30,  2014,  that  disturb  one  acre  or  greater  as  a  result  of  the  utilization  of  an 
average  land  cover  condition  greater  than  16%  impervious  cover  for  the  design  of  post‐development 
stormwater management  facilities.    The  operator  shall  utilize  the  [applicable  table]  in  this  section  to 
develop the equivalent pollutant load for nitrogen and total suspended solids.  The operator shall offset 
5.0% of the calculated increased load from these new sources during the permit cycle. 
 
Frederick  County  Public  Schools  did  not  have  any  projects  over  one  acre which  began  construction 
between July 1, 2009 and June 30, 2014 within the regulated MS4 boundary.   Frederick County Public 
Schools performed  a  small  addition project  at Redbud Run  Elementary  School  in 2013; however  this 
project was less than 1 acre in size and did not require VSMP permitting.  The additional impervious area 
created by this addition has been included in the overall impervious area calculated under section 4, and 
therefore the pollutants of concern are being reduced appropriately.  
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7.0 Means	and	Methods	to	Offset	Increased	Loads	From	Grandfathered	
Projects	That	Begin	Construction	After	July	1,	2014	

 
General Permit Section I.C.2.a.(8) 
The means and methods to offset the increased loads from projects as grandfathered in accordance with 
9VAC25‐870‐48,  that disturb one acre or greater  that begin construction after  July 1, 2014, where  the 
project utilizes an average land cover condition greater than 16% impervious cover in the design of post‐
development  stormwater management  facilities.    The  operator  shall  utilize  Table  4  in  this  section  to 
develop the equivalent pollutant load for nitrogen and total suspended solids. 
 
Frederick County Public Schools does not have any grandfathered projects over one acre which began 
construction after July 1, 2014 within the regulated MS4 boundary. 
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8.0 A	List	of	Future	Projects,	and	Associated	Acreage	That	Qualify	as	
Grandfathered	

 
General Permit Section I.C.2.a.(10) 
A  list  of  future  projects  and  associated  acreage  that  qualify  as  grandfathered  in  accordance  with 
9VAC25‐870‐48. 
 
Frederick County Public  Schools does not have  any  grandfathered projects within  the  regulated MS4 
boundary. 
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9.0 An	Estimate	of	the	Expected	Cost	to	Implement	the	Necessary	
Reductions	

 
General Permit Section I.C.2.a.(11) 
An estimate of  the expected  costs  to  implement  the  requirements of  this  special  condition during  the 
state permit cycle. 
 
In order  to  convert  the existing dry detention pond  to a dry extended detention pond,  the  following 
items will need to be added to the existing pond: 
 

 Pre‐treatment forebays at pond inlets 

 Micropool at the pond outlet structure 

 Add a non‐clogging low flow orifice at the outlet structure 

 Add protective fencing 
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10.0 Public	Comments	on	Draft	Action	Plan		
 
General Permit Section I.C.2.a.(12) 
General  Permit  Requirements:    An  opportunity  for  receipt  and  consideration  of  public  comment 
regarding the draft Chesapeake Bay TMDL Action Plan. 
Phase 1 Permit Requirements:   An opportunity for receipt and consideration of public comment on the 
draft  Chesapeake  Bay  TMDL  Action  Plan;  and,  a  list  of  all  comments  received  as  a  result  of  public 
comment and any modifications made to the draft Chesapeake Bay TMDL Action Plan as a result of the 
public comments. 
 
Frederick County Public Schools posted the draft TMDL Action Plan to its website in early July 2015 and 
sent an announcement via e‐mail and on  its Facebook page that  it was available for public review and 
comment.   The draft TMDL Action Plan will  remain on  the FCPS website until September 11, 2015 at 
which time all public comments will be compiled, reviewed, and any changes to the TMDL Action Plan 
made prior to the annual report due on October 1, 2015.   
 
No  comments were  received during  the public  comment period, and  therefore no  resulting  revisions 
were made to the draft TMDL Action Plan. 
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11.0 Appendix	
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VIRGINIA DCR STORMWATER 
DESIGN SPECIFICATION No. 15 

 

EXTENDED DETENTION (ED) POND 
 

VERSION 2.0 
January 1, 2013 

 

 
 

SECTION 1:  DESCRIPTION 
 
An Extended Detention (ED) Pond relies on 24 to 36 hour detention of stormwater runoff after 
each rain event. An under-sized outlet structure restricts stormwater discharge so it backs up and 
is stored within the basin. The temporary ponding enables particulate pollutants to settle out and 
reduces the maximum peak discharge to the downstream channel, thereby reducing the effective 
shear stress on banks of the receiving stream. ED differs from stormwater detention as ED is 
designed to achieve a minimum drawdown time, rather than a maximum peak rate of flow. A 
design maximum peak rate of flow, or peak discharge, is commonly used to meet channel 
protection or flood control requirements and often only detains flows for a few minutes or hours. 
However, in some cases, detention designed for channel protection using the “energy balance” 
method described in the Virginia Stormwater Management Program (VSMP) regulations 
(4VAC50-60-66) may result in extended drawdown times. Therefore, designers are encouraged 
to evaluate the channel protection detention drawdown as compared to the ED requirements in 
order to optimize the design to meet both criteria.  

ED ponds rely on gravitational settling as their primary pollutant removal mechanism. 
Consequently, they generally provide fair-to-good removal for particulate pollutants, but low or 
negligible removal for soluble pollutants, such as nitrate and soluble phosphorus. The use of ED 
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alone generally results in the lowest overall pollutant removal rate of any single stormwater 
treatment option. Alternatively, an ED component is combined with wet ponds (Design 
Specification No 14) and constructed wetlands (Design Specification No 15) to help maximize 
pollutant removal rates of those practices. 

Designers should note that an ED pond is typically the final element in the roof to stream 
pollutant removal sequence and provides limited volume reduction credit (Level 2 only), and 
should therefore be considered only if there is remaining Treatment Volume or Channel 
Protection Volume to manage after all other upland runoff reduction practices have been 
considered and properly credited.  
 

SECTION 2:  PERFORMANCE 
 

Table 15.1. Summary of Stormwater Functions Provided by ED Ponds 
Stormwater Function Level 1 Design Level 2 Design 

Annual Runoff Volume Reduction (RR) 0% 15% 
Total Phosphorus (TP) EMC 
Reduction1 by BMP Treatment Process 

15% 15% 

Total Phosphorus (TP) Mass Load 
Removal 

15% 31% 

Total Nitrogen (TN) EMC Reduction1 by 
BMP Treatment Process 

10% 10% 

Total Nitrogen (TN) Mass Load 
Removal 

10% 24% 

Channel Protection 
Yes; storage volume can be provided to accommodate the 
full Channel Protection Volume (CPv) 

Flood Mitigation 
Yes; flood control storage can be provided above the 
maximum extended detention volume 

1 Change in event mean concentration (EMC) through the practice. The actual nutrient mass load  
removed is the product of the removal rate and the runoff reduction rate (see Table 1 in the Introduction 
to the New Virginia Stormwater Design Specifications). 

Sources: CWP and CSN (2008); CWP (2007) 
 
Leadership in Energy and Environmental Design (LEED®).  The LEED® point credit system 
designed by the U.S. Green Building Council (USGBC) and implemented by the Green Building 
Certification Institute (GBCI) awards points related to site design and stormwater management. 
Several categories of points are potentially available for new development and redevelopment 
projects.  Chapter 6 of the 2013 Virginia Stormwater Management Handbook (2nd Edition)  
provides a more thorough discussion of the site planning process and design considerations as 
related to Environmental Site Design and potential LEED credits. However, VDCR is not 
affiliated with the USGBC or GBCI and any information on applicable points provided here is 
based only on basic compatibility. Designers should research and verify scoring criteria and 
applicability of points as related to the specific project being considered through USGBC 
LEED resources.  
  
  



VA DCR STORMWATER DESIGN SPECIFICATION NO. 15 EXTENDED DETENTION POND 

Version 2.0, January 1, 2013 Page 3 of 20 

Table 15.2. Potential LEED® Credits for Extended Detention Ponds1 
 

Credit Category 
Credit 

No. 
Credit Description 

Sustainable Sites SS6.1 Stormwater Design: Quantity Control 
1 Actual site design and/or BMP configuration may not qualify for the credits listed. Alternatively, the 
project may actually qualify for credits not listed here. Designers should consult with a qualified individual 
(LEED AP) to verify credit applicability.  

 
 

SECTION 3:  LEVEL 1 AND 2 DESIGN TABLE 
 
As the last practice in the treatment train, ED Ponds can serve the dual function of providing the 
final runoff volume and pollutant load reduction needed on the development site, while also 
providing the detention storage required to meet the channel protection and flood control 
requirements.  Designers may therefore choose to go with the baseline design (Level 1) or may 
choose to maximize the volume and pollutant load reduction by incorporating an enhanced 
design (Level 2). To qualify for the higher nutrient reduction rates associated with the Level 2 
design, ED ponds must be designed with a Treatment Volume (Tv) equal to 1.25(Rv)(A), as well 
as other specific design elements. Table 15.3 lists the criteria for the Level 1 and 2 designs. See 
Section 6 for more detailed design guidelines. 
 

Table 15.3. Extended Detention (ED) Pond Criteria 
Level 1 Design (RR:0; TP:15; TN:10) Level 2 Design (RR:15; TP:15; TN:10)

Tv = [(1.0) (Rv) (A )] / 12 – the volume reduced by 
an upstream BMP 

Tv = [(1.25) (Rv) (A)] / 12 – the volume reduced 
by an upstream BMP 

A minimum of 15% of the Tv in the permanent 
pool (forebay, micropool) Section 6.5 

A minimum of 40% of Tv in the permanent pool 
(15% in forebays and micropool, and 25% in  
constructed wetlands) Sections 6.2 and 6.5 

Length/Width ratio OR flow path = 2:1 or more; 
Length of the shortest flow path / overall length = 
0.4 or more. Section 6.3 

Length/Width ratio OR flow path = 3:1 or more; 
Length of the shortest flow path / overall length = 
0.7 or more. Section 6.3 

Average Tv ED time = 24 hours or less. Section 
6.2 

Average Tv ED time = 36 hours. Section 6.2 

Vertical Tv ED fluctuation may exceed 4 feet. 
Section 6.3 

Maximum vertical Tv ED limit of 4 feet. Section 
6.3

Turf cover on floor Section 6.7 Trees, shrubs, and herbaceous plants in upper 
elevations, and emergent plants in wet features 
Section 6.7  

Forebay and micropool Section 6.5 Incudes additional cells or features (deep pools, 
wetlands, etc.) Sections 6.2 and 6.5 
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SECTION 4:  TYPICAL DETAILS 
 

 
Figure 15.1. Typical Extended Detention Pond Plan and Profile 

 
 

SECTION 5:  PHYSICAL FEASIBILITY & DESIGN APPLICATIONS 
 
The following feasibility criteria should be evaluated when ED ponds are considered as the final 
practice in a treatment train. Many of these items will be influenced by the type of ED Pond 
being considered (refer to Design Applications at the end of this section). 
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Space Required. A typical ED pond requires a footprint of 1% to 3% of its contributing drainage 
area, depending on the impervious cover, pond geometry, etc. 
 
Contributing Drainage Area (CDA). A minimum contributing drainage area of 10 acres is 
recommended for ED ponds, in order to sustain a permanent micropool to protect against 
clogging. ED may still work with drainage areas less than 10 acres, but designers should be 
aware that these “pocket” ponds will typically (1) have very small orifices that will be prone to 
clogging, and (2) may generate more maintenance requirements. 
 
Available Hydraulic Head. The depth of an ED pond is usually determined by the amount of 
hydraulic head available at the site. The bottom elevation is normally the invert of the existing 
downstream conveyance system to which the ED pond discharges. Typically, a minimum of 4 to 
6 feet is needed for a water quality ED pond, and up to  10 feet of head (or more) may be needed 
for an ED pond to provide channel protection and flood control. 
 
Minimum Setbacks. Local subdivision and zoning ordinances and design criteria should be 
consulted to determine minimum setbacks for impoundments to property lines, structures, and 
wells. Generally, ED ponds should be set back at least 10 feet from property lines, 25 feet from 
building foundations, 35 feet from septic system fields, and 50 feet from private wells. 
 
Depth-to-Water Table and Bedrock. ED ponds are not allowed if the water table or bedrock will 
be within 2 feet of the floor of the pond. Refer to Section 7 for design variations when 
encountering high water table, bedrock, or karst topography 
 
Soils. The permeability of soils is seldom a design constraint for ED ponds. Infiltration through 
the bottom of the pond is encouraged unless it will impair the integrity of the embankment. Soil 
explorations should to be conducted at the proposed pond embankment to estimate infiltration 
rates and properly design the embankment cut-off trench.  

An initial soil exploration should be conducted to rule out infiltration as a preferred practice and 
to rule out the presence of karst topography. The ED Basin should be the option of last resort if 
karst topography is present. Refer to Section 7 for additional guidance when designing near karst 
topography. At a minimum, an impermeable clay or (preferably) geosynthetic liner in accordance 
with Stormwater Design Specification No. 13 (Constructed Wetlands) will be required. 

Trout Streams. Pond practices have a tendency to raise the water temperature in receiving 
streams. Therefore, the use of ED ponds in watersheds containing trout streams is restricted to 
situations where upland runoff reduction practices cannot meet the full Channel Protection 
Volume requirement. In these instances, a an ED pond must (1) be designed with a maximum 12 
hour detention time (to avoid excessive warming of runoff), (2) have a minimum outlet micro-
pool volume sufficient to prevent clogging, (3) be planted with trees so it becomes fully shaded 
and (4) be located outside of any required stream buffers. 
 
Perennial Streams. Locating ED ponds on perennial streams is typically not allowed and will 
require a Section 401 and Section 404 permit from the appropriate state or federal regulatory 
agency. 
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Design Applications 
 
ED can be combined as a design element within other stormwater treatment practices (e.g., wet 
ponds, and constructed wetlands) to enhance their performance and appearance. Similarly, other 
design variations can be incorporated into the ED pond; e.g., bioretention, infiltration, sand 
filters, etc., located within the overall footprint but housed in a separate cell, where the maximum 
allowable CDA, among other design limitations as required  by the criteria of that particular 
practice, can be addressed. In such cases, the designer should clearly document the design  
concept and “hybrid” performance credit (if applicable) for review by the plan approving 
authority (or the Virginia BMP Clearinghouse for broader application). 
 
The traditional (and most common) design applications for ED include: 
 
 Micropool ED 
 Wet ED Pond (covered in Stormwater Design Specification No.14, Wet Ponds) 
 Limited ED above Wetlands (covered Stormwater Design Specification  No. 13, Constructed 

Wetlands) 
 
Figure 15.1 above illustrates ED pond design variations. While ED ponds can provide for 
channel and flood protection, they will rarely provide adequate runoff volume reduction and 
pollutant removal to serve as a stand-alone water quality compliance strategy. Therefore, 
designers should always maximize the use of upland runoff reduction practices, (e.g., rooftop 
disconnections, small-scale infiltration, rainwater harvesting, bioretention, grass channels and 
dry swales) that reduce runoff at its source (rather than merely treating the runoff at the terminus 
of the storm drain system). Upland runoff reduction practices can be used to satisfy most or all of 
the runoff reduction requirements at most sites. However, an ED pond may still be needed to 
provide any remaining channel protection requirements. Upland runoff reduction practices will 
greatly reduce the size, footprint and cost of the downstream ED pond. 
 
 

SECTION 6:  DESIGN CRITERIA 
 
6.1. Overall Sizing 
 
The ED Pond is designed to hold the design Tv within the water volume below the normal pool 
elevation of any micropools, forebays and wetland areas (minimum of 15% for ED Level 1, and 
40% for Level 2), as well as the temporary extended detention storage volume above the normal 
pool. To qualify for the higher nutrient reduction rates associated with the Level 2 design, the ED 
pond must be designed with a Tv that is 25% greater than the Tv for the Level 1 design [i.e., 
1.25(Rv)(A)], (additional Channel Protection Volume is not required).  

Designers should use the BMP design treatment volume, TvBMP (defined as the treatment volume 
based on the contributing drainage area, TvDA, less any volume reduced by upstream runoff 
reduction practices) to size and design the wet features and extended detention volume. If 
additional detention storage is proposed for channel protection and/or flood control, designers 
should use the adjusted curve number reflective of the volume reduction provided by the 
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upstream practices as well as the ED pond (Level 2) to calculate the developed condition energy 
balance detention requirements. (Refer to Chapter 11 of the Virginia Stormwater Handbook.  
 
6.2. Treatment Volume Drawdown and Detention Design 
 
Methods for calculating the required orifice size for achieving the target drawdown of the Tv for 
the Level 1 (24 hours) and Level 2 (36 hours) design can be found in the Engineering 
Calculations chapter of the current Virginia Stormwater Management Handbook. Similarly, the 
hydraulic design of the multi-stage riser to meet the channel protection and flooding protection 
design goals can also be found in the Virginia Stormwater Management Handbook. 
 
Treatment Volume (water quality) Storage. The total Tv storage may be provided by a 
combination of the permanent pool (in the form of forebays, micropools, and wetland areas) and 
ED storage in accordance with the Level 1 and Level 2 design volume allocations. Refer to 
Section 6.5 for forebays and micropools.  

Constructed wetlands added to achieve a Level 2 design should be connected to the forebays or 
the micropool with a transition zone. Refer to Design Specification No. 13: Wetlands for 
criteria on the appropriate depth, side slopes, and other design features for the wetland pool 
component.  
 
Vertical Extended Detention Limits. The maximum Tv ED water surface elevation may not 
extend more than 5 feet above the basin floor or normal pool elevation for a Level 1 design, or 4 
feet for a Level 2 design. The maximum vertical elevation for ED and channel protection 
detention over shallow wetlands is 1 foot. The bounce effect is not as critical for larger flood 
control storms (e.g., the 10-year design storm), and these events can exceed the 5 foot vertical 
limit if they are managed by a multi-stage outlet structure. 
 
6.3. Internal Design Geometry 
 
Side Slopes. Side slopes leading to the ED pond should generally have a gradient no steeper than 
4H:1V; or 3H:1V with safety bench. The mild slopes promote better establishment and growth of 
vegetation and provide for easier maintenance and a more natural appearance. 
 
Long Flow Path. ED pond designs should have an irregular shape and a long flow path from 
inlet to outlet to increase water residence time, treatment pathways, and pond performance. In 
terms of flow path geometry, there are two design considerations: (1) the overall flow path 
through the pond, and (2) the length of the shortest flow path (Hirschman et al., 2009): 
 he overall flow path can be represented as the length-to-width ratio OR the flow path ratio 

(refer to Figure 2 of the Introduction to the New Virginia Stormwater Design Specifications, 
as posted on the Virginia Stormwater BMP Clearinghouse web site for additional 
information). These ratios must be at least 2L:1W for Level 1 designs and 3L:1W for Level 2 
designs. Internal berms, baffles, or topography can be used to extend flow paths and/or create 
multiple pond cells. 

 The shortest flow path represents the distance from the closest inlet to the outlet (the 
Introduction to the New Virginia Stormwater Design Specifications, as posted on the Virginia 
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Stormwater BMP Clearinghouse web site).  The ratio of the shortest flow to the overall 
length must be at least 0.4 for Level 1 designs and 0.7 for Level 2 designs. In some cases – 
due to site geometry, storm sewer infrastructure, or other factors – some inlets may not be 
able to meet these ratios. However, the drainage area served by these “closer” inlets should 
constitute no more than 20% of the total contributing drainage area. 

 
Safety Features. Several design features of impounding structures are intended to provide 
elements of safety:   
 Safety Bench is a minimum 10 foot wide bench with a minimal cross slope (2%) located 

immediately above the extended detention design high water; slopes below the safety bench 
should be no steeper than 3:1. 

 Aquatic Bench is located on the perimeter of all wet features: forebays, micropools, wetland 
pools and graded from a depth of 0 to 18 inches (maximum). The width of the aquatic bench 
should be 4 to 6 feet for forebays and 6 to 10 feet for micropools. The width should increase 
accordingly for larger variations of these features.  

 Safety benches and aquatic benches should be landscaped with vegetation that hinders or 
prevents access to the pool. 

 The principal spillway opening must be designed and constructed to prevent access by small 
children. 

 End walls above pipe outfalls greater than 48 inches in diameter must be fenced to prevent a 
safety hazard. 

 An emergency spillway and associated freeboard must be provided in accordance with 
applicable local or state dam safety requirements. The emergency spillway must be located 
so that downstream structures will not be impacted by spillway discharges. 

 
6.4. Required Geotechnical Testing 
 
Soil explorations should be conducted within the footprint of the proposed embankment, in the 
vicinity of the proposed outlet, and in at least two locations within the proposed ED pond 
treatment area. Soil boring data is needed to (1) determine the physical characteristics of the 
excavated material to determine its adequacy as structural fill or other use, (2) determine the 
need and appropriate design depth of the embankment cut-off trench, (3) provide data for 
structural designs of the outlet works (e.g., bearing capacity and buoyancy), (4) determine the 
depth to groundwater and bedrock and (5) evaluate potential infiltration losses (and the potential 
need for a liner).  
 
Additional guidance on geotechnical criteria for impoundment facilities can be found in 
Appendix A: Earthen Embankments of the Introduction to the New Virginia Stormwater 
Design Specifications, as posted on the Virginia Stormwater BMP Clearinghouse web site: 
 

http://www.vwrrc.vt.edu/swc/NonProprietaryBMPs.html 
 
Guidance on soil explorations in general can be found in Appendix 8-A of Stormwater Design 
Specification No. 8 (Infiltration).  
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6.5. Pretreatment Forebay and Micropool 
 
Sediment forebays are considered to be an integral design feature to maintain the longevity of 
ED ponds. A forebay must be located at each major inlet to trap sediment and preserve the 
capacity of the main treatment cell.  
 
Refer to Appendix D: Sediment Forebays of the Introduction to the New Virginia Stormwater 
Design Specifications, as posted on the Virginia Stormwater BMP Clearinghouse web site for 
design forebay design information, at the following web address:  
 

http://www.vwrrc.vt.edu/swc/NonProprietaryBMPs.html 
 
Other forms of pre-treatment for sheet flow and concentrated flow for minor inflow points 
should be designed consistent with pretreatment criteria found in Design Spec No. 9: 
Bioretention.  
 
6.6. Conveyance and Overflow 
 
No Pilot Channels. Micropool ED ponds shall not have a low flow pilot channel, but instead 
must be constructed in a manner whereby flows are evenly distributed across the pond bottom, to 
promote the maximum infiltration possible. 
 
Internal Slope. The maximum longitudinal slope through the pond should be approximately 
0.5% to 1% to promote positive flow through the ED pond. 
 
Principal Spillway. The principal spillway shall be designed with acceptable anti-flotation, anti-
vortex, and trash rack devices. The spillway must generally be accessible from dry land. Refer to 
Appendix B: Principal Spillways of the Introduction to the New Virginia Stormwater Design 
Specifications, as posted on the Virginia Stormwater BMP Clearinghouse web site: 
 

http://www.vwrrc.vt.edu/swc/NonProprietaryBMPs.html 
 
Non-Clogging Low Flow Orifice. ED Ponds with drainage areas of 10 acres or less, where small 
diameter outlet pipes are typical, are prone to chronic clogging by organic debris and sediment. 
Orifices less than 3 inches in diameter may require extra attention during design to minimize the 
potential for clogging. Designers should always look at upstream conditions to assess the 
potential for higher sediment and woody debris loads. The risk of clogging in outlet pipes with 
small orifices can be reduced by: 
 Providing a micropool at the outlet structure. The depth of the micropool should be at least 4 

feet deep, and be equipped with an aquatic bench for safety purposes. The aquatic bench 
should be 4 to 6 feet wide and range from a depth of 0 to 18 inches below the water surface. 
The volume of the outlet micropool should be equal to (or larger) than the largest forebay. 
The depth of the micropool should not draw down by more than 2 feet during a 30 day 
summer drought (for a water balance calculation method, see Section 6.2 of Stormwater 
Design Specification No 13: Constructed Wetlands). The following represent design options 
intended to improve the performance of the outlet structure: 
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o Use a reverse-sloped pipe that extends to a mid-depth of the permanent pool or 
micropool; or  

o Install a downturned elbow or half-round CMP over a riser orifice (circular, rectangular, 
V-notch, etc.) to pull water from below the micropool surface. 

o  
 Providing an over-sized forebay to trap sediment, trash and debris before it reaches the ED 

pond’s low-flow orifice. 
 Installing a trash rack to screen the low-flow orifice. 
 When a micropool is not feasible, perforated pipe(s) under a gravel blanket with an orifice 

control at the end in the riser structure can be used to control the outflow. Designers must 
verify the capacity of the perforated pipe and the orifice control, as well as the relative 
maintenance frequency, including visual indicators, for maintaining the design peak flows. 

 
Emergency Spillway. ED ponds must be constructed with overflow capacity to pass the 100-year 
design storm event through either the Primary Spillway (with two feet of freeboard to the settled 
top of embankment) or a vegetated or armored Emergency Spillway (with at least one foot of 
freeboard to the settled top of embankment). Appendix C: Emergency Spillways of the 
Introduction to the New Virginia Stormwater Design Specifications, as posted on the Virginia 
Stormwater BMP Clearinghouse web site:  

http://www.vwrrc.vt.edu/swc/NonProprietaryBMPs.html 
 
Adequate Outfall Protection. The design must specify an outfall that will be stable for the 
maximum (pipe-full) design discharge (the 10-year design storm event or the maximum flow 
when surcharged during the emergency spillway design event, whichever is greater). The 
channel immediately below the pond outfall must be modified to prevent erosion and conform to 
natural dimensions in the shortest possible distance. Outlet protection should be provided 
consistent with state or local guidance. 
 
Inlet Protection. Inlet areas should be stabilized to ensure that non-erosive conditions exist 
during storm events up to the overbank flood event (i.e., the 10-year storm event). Inlet pipe 
inverts should generally be located at or slightly below the forebay pool elevation. 
 
On-Line ED Ponds must be designed to detain the required Tv and either manage or be capable 
of safely passing larger storm events conveyed to the pond (e.g., 1-year channel protection 
detention, 10-year flood protection, and/or the 100-year design storm event). Adequate design 
freeboard between the maximum design water surface elevation and the top of the embankment 
must be provided in accordance with Design Specification Appendix A: Earthen 
Embankments of the Introduction to the New Virginia Stormwater Design Specifications, as 
posted on the Virginia Stormwater BMP Clearinghouse web site: 
 

http://www.vwrrc.vt.edu/swc/NonProprietaryBMPs.html 
 
Dam Safety Permits. ED ponds with high embankments or large drainage areas and 
impoundments may be regulated under the Virginia Dam Safety Act (§ 10.1-606.1 et seq., Code 
of Virginia) and the Virginia Dam Safety Regulations (4 VAC 50-20 et seq.). Refer to Design 
Specification Appendix A: Earthen Embankments for additional information. 
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6.7. Landscaping and Planting Plan 
 
A landscaping plan must be provided that indicates the methods used to establish and maintain 
vegetative coverage within the ED pond and its buffer. Minimum elements of a plan include the 
following: 
 Delineation of pondscaping zones within both the pond and buffer 
 Selection of corresponding plant species 
 The planting plan 
 The sequence for preparing the wetland bed, if one is incorporated with the ED pond 

(including soil amendments, if needed) 
 Sources of native plant material 
 The landscaping plan should provide elements that promote diverse wildlife and waterfowl 

use within the stormwater wetland and buffers. 
 The planting plan should allow the pond to mature into a native forest in the right places, but 

yet keep mowable turf along the embankment and all access areas. The wooded wetland 
concept proposed by Cappiella et al., (2005) may be a good option for many ED ponds. 

 Woody vegetation may not be planted or allowed to grow within 15 feet of the toe of the 
embankment nor within 25 feet from the principal spillway structure. 

 A vegetated buffer of native plants that requires minimal maintenance should be provided 
that extends at least 25 feet outward from the maximum water surface elevation of the ED 
pond. Permanent structures (e.g., buildings) should not be constructed within the buffer area. 
Existing trees should be preserved in the buffer area during construction. 

 The soils in the stormwater buffer area are often severely compacted during the construction 
process. The density of these compacted soils can be so great that it effectively prevents root 
penetration and, therefore, may lead to premature mortality or loss of vigor. As a rule of 
thumb, planting holes should be three times deeper and wider than the diameter of the 
rootball for ball-and-burlap stock, and five times deeper and wider for container-grown stock. 

 Avoid species that require full shade, or are prone to wind damage. Extra mulching around 
the base of trees and shrubs is strongly recommended as a means of conserving moisture and 
suppressing weeds. 

 
For more guidance on planting trees and shrubs in ED pond buffers, consult Cappiella et al 
(2006) and Appendix E: Landscaping of the Introduction to the New Virginia Stormwater 
Design Specifications, as posted on the Virginia Stormwater BMP Clearinghouse web site:. 
 

http://www.vwrrc.vt.edu/swc/NonProprietaryBMPs.html 
 
6.8. Maintenance Features 
 
Good maintenance access is needed so crews can remove sediments from the forebay, alleviate 
clogging and make riser repairs. The following ED pond maintenance items can be addressed 
during design, in order to make on-going maintenance easier: 
 Adequate maintenance access must extend to the forebay, micropool, any safety benches, 

riser, and outlet structure and must have sufficient area to allow vehicles to turn around. 
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 The riser should be located within the embankment for maintenance access, safety and 
aesthetics.  Access to the riser should be provided by lockable manhole covers and manhole 
steps within easy reach of valves and other controls. 

 Access roads must (1) be constructed of materials that can withstand the expected frequency 
of use, (2) have a minimum width of 12 feet, and (3) have a profile grade that does not 
exceed 15%. Steeper grades are allowable if appropriate stabilization techniques are used, 
such as gravel or other material. 

 A maintenance right-of- way or easement must extend to the ED pond from a public or 
private road. 

 The designer should check to see whether sediments can be spoiled (deposited) on-site or 
must be hauled away. 

 
6.9. ED Pond Material Specifications 
 
ED ponds are generally constructed with materials obtained on-site, except for the plant 
materials, inflow and outflow devices (e.g., piping and riser materials), possibly stone for inlet 
and outlet stabilization, and filter fabric for lining banks or berms. 
 
The basic material specifications for Earthen Embankments, Principal Spillways, Vegetated 
Emergency Spillways and Sediment Forebays shall be as specified in Appendices A through 
D of the Introduction to the New Virginia Stormwater Design Specifications, as posted on the 
Virginia Stormwater BMP Clearinghouse web site, at the following URL: 
 

http://www.vwrrc.vt.edu/swc/NonProprietaryBMPs.html 
 
 

SECTION 7:  REGIONAL & SPECIAL CASE DESIGN ADAPTATIONS 
 
7.1. Karst Terrain 
 
Karst regions are found in much of the Ridge and Valley province of the Virginia. The presence 
of karst complicates both land development in general and stormwater design in particular. 
Designers should always conduct geotechnical investigations in areas of karst terrain to assess 
this risk and rule out the presence of karst during the project planning stage. If these studies 
indicate that less than 3 feet of vertical separation exists between the bottom of the ED pond and 
the underlying soil-bedrock interface, ED ponds should not be used due to the risk of sinkhole 
formation and groundwater contamination, (see CSN Technical Bulletin No. 1, 2008, and 
Appendix 6-C of Chapter 6 of the Virginia Stormwater Management Handbook, 2010). If ED 
ponds are used, they must have an acceptable liner in accordance with the guidance provided in 
Section 7.1 of Stormwater Design Specification No. 13 (Constructed Wetlands). 
 
7.2. Coastal Plain 
 
The lack of sufficient hydraulic head and the presence of a high water table of many coastal plain 
sites significantly constrain the application of ED ponds. Excavating ponds below the water table 
creates what are known as dugout ponds where the water quality volume is displaced by 
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groundwater, reducing the pond’s mixing and treatment efficiency and creating nuisance 
conditions. In general, shallow constructed wetlands are a superior alternative to ED ponds in 
coastal plain settings. 
 
7.3. Steep Terrain 
 
The use of ED ponds is highly constrained at development sites with steep terrain. 
 
7.4. Cold Climate and Winter Performance 
 
Winter conditions can cause freezing problems within inlets, flow splitters, and ED outlet pipes, 
due to ice formation. The following design adjustments are recommended for ED ponds installed 
in higher elevations and colder climates: 
 Do not submerge inlet pipes. 
 Provide a minimum 1% slope for inlet pipes to discourage standing water and potential ice 

formation in upstream pipes. 
 Place all pipes below the frost line to prevent frost heave and pipe freezing. 
 Locate low flow orifices in the micropool so they withdraw at least 6 inches below the 

typical ice layer. 
 Place trash racks at a shallow angle to prevent ice formation. 
 If winter road sanding is prevalent in the contributing drainage area, increase the forebay size 

to 25% of the total Tv to accommodate additional sediment loadings. 
 
7.5. Linear Highway Sites 
 
ED ponds are poorly suited to treat runoff within open channels located in the highway right of 
way, unless storage is available in a cloverleaf interchange or in an expanded right-of-way. 
Guidance for pond construction in these areas is provided in VDOT’s annual stormwater 
management specifications, as reviewed and approved annually by DCR. Additional guidance 
can be found in Profile Sheet SR-5 in Schueler et al (2007). 
 
 

SECTION 8:  CONSTRUCTION 
 
8.1. Construction Sequence 
 
The following is a typical construction sequence to properly install a dry ED pond. The steps 
may be modified to reflect different dry ED pond designs, site conditions, and the size, 
complexity and configuration of the proposed facility. 
 
Step 1: Use of ED pond as an E&S Control. An ED pond may serve as a sediment basin during 
project construction. If this is done, the volume should be based on the more stringent sizing rule 
(erosion and sediment control requirement vs. water quality treatment requirement). Installation 
of the permanent riser should be initiated during the construction phase, and design elevations 
should be set with final cleanout of the sediment basin and conversion to the post-construction 
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ED pond in mind. The bottom elevation of the ED pond should be lower than the bottom 
elevation of the temporary sediment basin.  

The construction notes should clearly indicate that the facility will be dewatered, dredged and re-
graded to design dimensions after the original site construction is complete. Appropriate 
procedures should be implemented to prevent discharge of turbid waters when the basin is being 
converted into an ED pond.  
 
Step 2: Stabilize the Drainage Area. Final grading and construction of ED pond components 
should only be constructed after the contributing drainage area to the pond is stabilized.   
 
Step 3: Assemble Construction Materials on-site, make sure they meet design specifications, 
and prepare any staging areas. 
 
Step 5: Install E&S Controls prior to construction, including temporary de-watering devices and 
stormwater diversion practices. All areas surrounding the pond that are graded or denuded during 
construction must be planted with turf grass, native plantings, or other approved methods of soil 
stabilization. 
 
Step 4: Clear and Strip the project area to the desired sub-grade. 
 
 
Step 6: Excavate the Core Trench and Install the Spillway Pipe. 
 
Step 7: Install the Riser or Outflow Structure and ensure the top invert of the overflow weir is 
constructed level at the design elevation. 
 
Step 8: Construct the Embankment and any Internal Berms in 8 to 12-inch lifts, or as directed 
by geotechnical recommendations, and compact as required with appropriate equipment. 
 
Step 9: Excavate/Grade until the appropriate elevation and desired contours are achieved for the 
bottom and side slopes of the ED pond. 
 
Step 10: Construct the Emergency Spillway in cut or structurally stabilized soils. 
 
Step 11: Install Outlet Protection, including emergency and primary outlet apron protection. 
 
Step 12: Stabilize Exposed Soils with temporary seed mixtures appropriate for the pond buffer. 
All areas above the normal pool elevation should be permanently stabilized by hydroseeding or 
seeding over straw. 
 
Step 13: Plant the Pond Buffer Area, following the pondscaping plan (see Section 6.7). 
 
8.2. Construction Inspection 
 
Multiple inspections are critical to ensure that stormwater ponds are properly constructed. 
Inspections are recommended during the following stages of construction: 
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 Pre-construction meeting 
 Initial site preparation (including installation of E&S controls) 
 Excavation/Grading (interim and final elevations) 
 Installation of the embankment, the riser/primary spillway, and the outlet structure 
 Implementation of the pondscaping plan and vegetative stabilization 
 Final inspection (develop a punch list for facility acceptance) 
A construction phase inspection checklist for ED Ponds can be accessed at the end of this 
specification. 
 
In order to facilitate maintenance, the contractor should measure the actual constructed pond 
depth at three areas within the micropool or other water feature and mark and geo-reference them 
on an as-built drawing. This simple data set will enable maintenance inspectors to determine 
pond sediment deposition rates in order to schedule sediment cleanouts. 
 
Upon final inspection and acceptance, the GPS coordinates for all ED Ponds should be logged 
for entry into the VSMP Authority’s maintenance tracking database. 
 
 

SECTION 9:  MAINTENANCE 
 
9.1. Maintenance Agreements 
 
The Virginia Stormwater Management regulations (4 VAC 50-60) specify the circumstances 
under which a maintenance agreement must be executed between the owner and the VSMP 
authority, and sets forth inspection requirements, compliance procedures if maintenance is 
neglected, notification of the local program upon transfer of ownership, and right-of-entry for 
local program personnel. 
 
 Restrictive covenants or other mechanism enforceable by the VSMP authority must be in 

place to help ensure that ED ponds are maintained, as well as to pass the knowledge along to 
any subsequent property owners.  

 Access to ED ponds should be covered by a drainage easement to allow access by the VSMP 
authority to conduct inspections and perform maintenance when necessary.  

 All ED ponds must include a long term maintenance agreements consistent with the 
provisions of the VSMP regulations, and must include the recommended maintenance tasks 
and a copy of an annual inspection checklist. 

 The maintenance agreement should also include contact information for owners to get local 
or state assistance to solve common nuisance problems, such as mosquito control, geese, 
invasive plants, vegetative management and beaver removal.  

 
9.2. Maintenance Inspections 
 
Maintenance of ED ponds is driven by annual inspections that evaluate the condition and 
performance of the pond, including the following: 
 Measure sediment accumulation levels in forebay. 
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 Monitor the growth of wetlands, trees and shrubs planted. Record the species and their 
approximate coverage, and note the presence of any invasive plant species. 

 Inspect the condition of stormwater inlets to the pond for material damage, erosion or 
undercutting. 

 Inspect the banks of upstream and downstream channels for evidence of sloughing, animal 
burrows, boggy areas, woody growth, or gully erosion that may undermine embankment 
integrity. 

 Inspect pond outfall channel for erosion, undercutting, rip-rap displacement, woody growth, 
etc. 

 Inspect condition of principal spillway and riser for evidence of spalling, joint failure, 
leakage, corrosion, etc. 

 Inspect condition of all trash racks, reverse sloped pipes or flashboard risers for evidence of 
clogging, leakage, debris accumulation, etc. 

 Inspect maintenance access to ensure it is free of woody vegetation, and check to see whether 
valves, manholes and locks can be opened and operated. 

 Inspect internal and external side slopes of the pond for evidence of sparse vegetative cover, 
erosion, or slumping, and make needed repairs immediately. 

 
Based on inspection results, specific maintenance tasks will be triggered. Example maintenance 
inspection checklists for ED Ponds can be accessed in Appendix C of Chapter 9 of the Virginia 
Stormwater Management Handbook (2010).  
 
9.3. Common Ongoing Maintenance Tasks 
 
ED ponds are prone to clogging at the ED low-flow orifice. This component of the pond’s 
plumbing should be inspected at least twice a year. The constantly changing water levels in ED 
ponds make it difficult to mow or manage vegetative growth. The bottom of ED ponds often 
become soggy, and water-loving trees such as willows may take over. The maintenance plan 
should clearly outline how vegetation in the pond and its buffer will be managed or harvested in 
the future. Periodic mowing of the stormwater buffer is only required along maintenance rights-
of-way and the embankment. The remaining buffer can be managed as a meadow (mowing only 
periodically to sustain healthy growth) or forest. 
 
The maintenance plan should schedule a shoreline cleanup at least once a year to remove trash 
and floatables that tend to accumulate in the forebay, micropool, and on the bottom of ED ponds. 
 
Frequent sediment removal from the forebay is essential to maintain the function and 
performance of an ED pond. For planning purposes maintenance plans should anticipate 
cleanouts every 5 to 7 years, or when inspections indicate that 50% of the forebay capacity has 
been filled. (Absent an upstream eroding channel or other source of sediment, the frequency of 
sediment removal should decrease as the drainage area stabilizes.) As noted above, the designer 
should also check to see whether removed sediments can be spoiled (deposited) on-site or must 
be hauled away. Sediments excavated from ED ponds are typically not considered toxic or 
hazardous, and can be safely disposed by either land application or land filling. 
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SECTION 10:  COMMUNITY AND ENVIRONMENTAL CONCERNS 
 
ED Ponds can generate the following community and environmental concerns that need to be 
addressed during design. 
 
Aesthetics. ED ponds tend to accumulate sediment and trash, which residents are likely to 
perceive as unsightly and creating nuisance conditions. Fluctuating water levels in ED ponds also 
create a difficult landscaping environment. In general, designers should avoid designs that rely 
solely on dry ED ponds. 
 
Existing Wetlands. ED ponds should never be constructed within existing natural wetlands, nor 
should they inundate or otherwise change the hydroperiod of existing wetlands. 
 
Existing Forests. Designers can expect a great deal of neighborhood opposition if they do not 
make a concerted effort to save mature trees during pond design and construction. Designers 
should also be aware that even modest changes in inundation frequency can kill upstream trees 
(Wright et al., 2007). 
 
Stream Warming Risk. ED ponds have less risk of stream warming than other pond options, but 
they can warm streams if they are un-shaded or contain significant surface area in shallow pools. 
If an ED pond discharges to temperature-sensitive waters, it should be forested, contain the 
minimum pools to prevent clogging, and have a detention time of no longer than 24 hours. If a 
level 2 design with 36 hours is necessary, the additional detention time may be allowed if 
sufficient landscaping with an emphasis on shade is provided. 
 
Safety Risk. ED ponds are generally considered to be safer than other pond options, since they 
have few deep pools. Maximum side-slopes and unfenced headwalls, however, can still create 
some safety risks. Gentle side slopes and safety benches graded near the water line of any water 
feature should be provided to avoid potentially dangerous drop-offs, especially where ED ponds 
are located near residential areas. 
 
Mosquito Risk. The fluctuating water levels within ED ponds have potential to create conditions 
that lead to mosquito breeding. Mosquitoes tend to be more prevalent in irregularly flooded 
ponds than in ponds with a permanent pool (Santana et al., 1994). Designers can minimize the 
risk by combining ED with a wet pond or wetland. 
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Sample Construction Inspection Checklist for Extended Detention (ED) Ponds:  The following 
checklist provides a basic outline of the anticipated items for the construction inspection of an 
ED pond. Inspectors should review the plans carefully, and adjust these items and the timing of 
inspection verification as needed to ensure the intent of the design and the inspection is met. 
Finally, users of this information may wish to incorporate these items into a VSMP Authority 
Construction Checklist format consistent with the format used for erosion and sediment control 
and BMP construction inspections. 

Pre-Construction Meeting 
☐  Pre-construction meeting with the contractor designated to install the ED pond has been 

conducted. 

☐ Identify the tentative schedule for construction and verify the requirements and schedule 
for interim inspections and sign-off. 

☐ Subsurface investigation and soils report supports the placement of an ED pond in the 
proposed location. 

☐ Impervious cover has been constructed/installed and area is free of construction 
equipment, vehicles, material storage, etc. 

☐ All pervious areas of the contributing drainage areas have been adequately stabilized with 
a thick layer of vegetation and erosion control measures have been removed. 

☐ Certification of Stabilization Inspection: Inspector certifies that the drainage areas are 
adequately stabilized in order to convert the sediment pond or trap (if used for sediment 
control) into a permanent ED pond. 

Construction of ED Pond Embankment and Principal Spillway 

☐ Stormwater has been diverted around or through the area of the ED pond embankment to 
a stabilized conveyance; and perimeter erosion control measures to protect the facility 
during construction have been installed. 

☐ Materials for construction of the embankment and principal spillway are available and 
meet the specifications of the approved plans. 

☐ Construction of key trench, principal spillway, including the riser and barrel, anti-seepage 
controls, outlet protection, etc., is built in accordance with approved plans. 

☐ Geotechnical analysis and approval of the core (if required) and embankment material 
has been provided, and the material has been placed in lifts and compacted in accordance 
with the approved plans. 

☐   Certification of Embankment and Principal Spillway Inspection: Inspector certifies 
that each element of the embankment and principal spillway has been constructed in 
accordance with the approved plans.  

Excavation of ED Pond  

☐ Excavation of the ED pond geometry (including bottom shape and length:width ratio, 
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side slopes, etc.) achieves the elevations in accordance with approved plans. 

☐ Excavation of internal micro-topographic features: micro-pool outlet, forebays, etc., is in 
accordance with approved plans.  

☐ Impermeable liner, when required, meets project specifications and is placed in 
accordance with manufacturers specifications. 

☐ Certification of Excavation Inspection: Inspector certifies that the excavation has 
achieved all the appropriate grades, grade transitions, and ED pond geometry as shown 
on the approved plans. 

Landscaping Plan and Stabilization 
☐  Exposed soils on pond bottom, side slopes, and buffer areas are stabilized with specified 

seed mixtures, stabilization matting, mulch, etc., in accordance with approved plans. 

☐ Appropriate number and spacing of plants are installed and protected on the aquatic 
bench and pond buffer in accordance with the approved plans. 

☐ All erosion and sediment control practices have been removed.  

☐  Follow-up inspection and as-built survey/certification has been scheduled. 

☐ GPS coordinates have been documented for the ED pond installation.  
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PLAN	PURPOSE	AND	OBJECTIVE	
 
The Millbrook High  School  /  Redbud  Run  Elementary  School  campus  has  been  designated  as  a  small 
Municipal  Storm  Sewer  System  (MS4),  and  is  located  in  the  Potomac  River  Basin  portion  of  the 
Chesapeake  Bay  watershed.    As  such  it  is  included  in  the  overall  Chesapeake  Bay  TMDL,  and  in 
accordance with the General VPDES Permit for Discharges from Small Municipal Separate Storm Sewer 
Systems,  it  is  required  to  develop  a  Chesapeake  Bay  TMDL  Action  Plan  in  order  to  meet  the 
requirements of the overall TMDL.  The Action Plan is required to provide a review of the current MS4 
program, which demonstrates  its ability  to ensure compliance with  the Special Condition, and  include 
the means and methods the permittee will use to meet the (Phase II) 35.0% of the Level 2 (L2) scoping 
run reduction for existing development by the end of the second permit cycle.   This TMDL Action Plan 
has been prepared in accordance with the requirements of Guidance Memo No. 15‐2005 “Chesapeake 
Bay TMDL Special Condition Guidance” as amended and dated 05/18/2015.  The ten elements required 
as noted in GM15‐2005 are as follows: 
 

1. Current program and existing legal authority. 
2. New or modified legal authority. 
3. Means and methods to address discharges from new sources. 
4. Estimated  existing  source  loads  and  calculated  total  pollutant  of  concern  (POC) 

required reductions. 
5. Means and methods to meet the required reductions and schedule. 
6. Means  and  methods  to  offset  increased  loads  from  new  sources  initiating 

construction between July 1, 2009 and June 30, 2014. 
7. Means  and  methods  to  offset  increased  loads  from  grandfathered  projects  that 

begin construction after July 1, 2014. 
8. A list of future projects, and associated acreage that qualify as grandfathered. 
9. An estimate of the expected cost to implement the necessary reductions. 
10. Public comments on draft Action Plan. 

 
Since the Millbrook HS / Redbud ES campus is a small MS4 which  is currently developed in its existing 
condition,  some  of  the  elements  which  would  apply  to  a  municipal  type  MS4  will  not  apply.    Each 
element is still included and discussed in the Action Plan to verify whether or not it is applicable.   
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1.0 Current	Program	and	Existing	Authority	
 
General Permit Section I.C.2.a.(1) 
A  review  of  the  current MS4  program  implemented  as  a  requirement  of  this  state  permit  including  a 
review of the existing legal authorities and the operator’s ability to ensure compliance with this special 
condition. 
  
Frederick  County  Public  Schools  currently  has  an  extensive MS4 program plan  for  the Millbrook HS  / 
Redbud Run ES Campus including each of the six required BMP’s.  The entire property regulated by the 
MS4 program plan is owned by the Frederick County School Board and therefore they have the authority 
to  enforce  and/or  perform  all  of  the  requirements  of  the  program  plan.    FCPS  also  has  the  legal 
authority  as  owner  of  the  property  to  make  changes  to  the  site  amenities,  existing  stormwater 
structures, and create new stormwater BMP’s.  FCPS owns and maintains all of the existing stormwater 
BMP’s and will maintain ownership and maintenance responsibility of any proposed stormwater BMP’s 
required by this Action Plan to ensure compliance with this special condition. 
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2.0 New	or	Modified	Legal	Authority	
 
General Permit Section I.C.2.a.(2) 
The identification of any new or modified legal authorities such as ordinances, state and other permits, 
orders,  specific  contract  language,  and  interjurisdictional  agreements  implemented  or  needing  to  be 
implemented to meet the requirements of this special condition. 
  
Frederick  County  Public  Schools  currently  has  an  extensive MS4 program plan  for  the Millbrook HS  / 
Redbud Run ES Campus including each of the six required BMP’s.  The entire property regulated by the 
MS4 program plan is owned by the Frederick County School Board and therefore they have the authority 
to  enforce  and/or  perform  all  of  the  requirements  of  the  program  plan  as  well  as  any  additional 
requirements included in this Action Plan.  No new or modified legal authorities are required.    
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3.0 Means	and	Methods	to	Address	Discharges	from	New	Sources	
 
General Permit Section I.C.2.a.(3) 
The means and methods that will be utilized to address discharges into the MS4 from new sources. 
  
The Millbrook High School / Redbud Run Elementary School Campus is a completely developed campus 
with  all  facilities  required  for  an  elementary  and  high  school.    When  the  campus  was  developed, 
stormwater management  BMP’s  were  installed  to  control  the  quantity  of  stormwater  runoff.    These 
BMP’s  are  regularly maintained and  inspected  to  ensure  their  continued effectiveness.    There  are  no 
regular,  current,  or  planned  development  activities  which  would  require  additional  stormwater 
management BMP’s.    In  the  unusual  event  that  a  development  activity  does  occur  in  the  future,  the 
Frederick  County  Stormwater  Ordinance  as  implemented  by  the  Frederick  County  Public  Works 
Department  would  govern  the  project.    The  Frederick  County  Public  Works  Department  has  a 
Stormwater  Ordinance  which  follows  the  requirements  of  the  VSMP  regulations.    Frederick  County 
Public  Schools  has  committed  to  require  designers  working  on  campus  projects  to  meet  the 
requirements of the Frederick County Stormwater Ordinance and has included the following statement 
in  their  standard  contract with Architect/Engineering  firms:    ”Architectural  and/or  Engineering design 
firms working on behalf of FCPS on projects  involving an area of  land disturbance  in excess of current 
State  and  Local  “minimum  land  disturbance”  areas  shall  be  required  to  provide  stormwater 
management plans (SWM Plans) for the project. The SWM plans shall include all required narratives and 
calculations  and  shall  be  sealed  by  a  licensed  Professional  Engineer  (PE)  registered  in  the 
Commonwealth  of  Virginia.  SWM  plans  shall  be  designed  to  address  both  stormwater  quality  and 
stormwater quantity in accordance with applicable State and Local  laws and regulations, and shall use 
current  technologies and methods  such as  Low  Impact Development  (LID)  as  appropriate.  The design 
firm shall be responsible for obtaining SWM plan approvals from all applicable State and Local agencies.  
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4.0 Estimated	Existing	Source	Loads	and	Calculated	Total	Pollutant	of	

Concern	(POC)	Required	Reductions	
 
General Permit Section I.C.2.a.(4) and General Permit Section I.C.2.a.(5) 
An estimate of the annual POC loads discharged from the existing sources as of June 30, 2009, based on 
the 2009 progress run.   The operator shall utilize the applicable [Table/Tables}  in this section based on 
the river basin to which the MS4 discharges by multiplying the total existing acres served by the MS4 on 
June 30, 2009, and the 2009 Edge of Stream loading rate. 
 
A determination of  the  total pollutant  load reductions necessary  to reduce the annual POC  loads  from 
existing sources utilizing the applicable [Table/Tables]  in this section based on the river basin to which 
the MS4 discharges.  This shall be calculated by multiplying the total existing acres served by the MS4 by 
the first permit cycle required reduction in loading rate.  For purposes of this determination, the operator 
shall utilize those existing acres identified by the 2000 U.S. Census Bureau urbanized area and served by 
the MS4. 
 
Frederick  County  Public  Schools  has  AutoCAD  files  of  the  existing  conditions  at  the  Millbrook  HS  / 
Redbud  Run  ES  Campus  property  from which  the  existing  impervious  and  pervious  areas  have  been 
calculated.   Additionally, recent aerial photographs, GIS  information, and field observations were used 
to  determine  the  areas  which  could  be  designated  as  “forested”.    These  areas  were  reviewed  and 
appear to be in compliance with the criteria for “forested” areas set forth in Guidance Memo 15‐2005.  
When the campus was developed, there were also several wetland areas mapped on campus.  Most of 
these areas are within the “forested” areas, but there are also some which are outside the “forested” 
areas.  Maps showing these designated areas are included at the end of this report. 
 
The areas calculated from these maps are as follows: 
 

Total MS4 Area =  128.41 acres 
Forested Area =    32.25 acres 
Wetland Area =      0.31 acres 
Total Regulated Area = 95.85 acres 

 
Regulated Impervious Area =  34.31 acres 
Regulated Pervious Area =  61.54 acres 
Total Regulated Area =    95.85 acres 

 
Existing source loads were calculated using the above areas in Table 2b for the Potomac River Basin. 
Total POC reductions were calculated using the above areas in Table 3b for the Potomac River Basin. 
The total pollutant removal required for the first permit cycle was then tabulated as follows: 
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5.0 Means	and	Methods	to	Meet	the	Required	Reductions	and	Schedule	

General Permit Section I.C.2.a.(6) 
The means and methods,  such as management practices and  retrofit programs  that will be utilized  to 
meet the required reductions included in subdivision 2 a (5) of this subsection, and a schedule to achieve 
those reductions.  The schedule should include annual benchmarks to demonstrate the ongoing progress 
in meeting those reductions. 

Frederick County Public Schools proposes to install several manufactured hydrodynamic BMP’s adjacent 
to  large  existing  paved  parking  areas  and  impervious  roof  areas.    The  hydrodynamic  BMP’s  will  be 
installed by cutting them into the existing storm drain system downstream of existing storm drain inlets 
which serve large paved areas and impervious roof areas.  Quantity and location of these structures will 
be adequate to meet the total 40% pollutant removal.  

The  removal  rates will  be determined  from  the BMP Clearinghouse and DEQ approved  removal  rates 
based on the BMP’s selected.  

The  BMP’s  will  be  located  in  order  to  provide  total  pollutant  removal  at  or  above  the  required 
quantities.   

Phase  I pollutant removal was achieved by installation of a First Defense manufactured hydrodynamic
BMP.   The pollutant removal was above the amount required for the first permit cycle and the excess
has been credited toward the requirements of this permit cycle.

The Phase  II BMP’s will be designed and bid  so  that  construction can begin and be completed during 
summer when school is not in session.  Construction shall be completed prior to the end of the permit 
cycle. 
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6.0 Means	and	Methods	to	Offset	Increased	Loads	From	New	Sources	
Initiating	Construction	Between	July	1,	2009	and	June	30,	2014	

General Permit Section I.C.2.a.(7) 
The means and methods to offset the increased loads from new sources initiating construction between 
July  1,  2009,  and  June  30,  2014,  that  disturb  one  acre  or  greater  as  a  result  of  the  utilization  of  an 
average  land  cover  condition  greater  than  16%  impervious  cover  for  the  design  of  post‐development 
stormwater management  facilities.    The  operator  shall  utilize  the  [applicable  table]  in  this  section  to 
develop the equivalent pollutant load for nitrogen and total suspended solids.  The operator shall offset 
5.0% of the calculated increased load from these new sources during the permit cycle. 

Frederick  County  Public  Schools  did  not  have  any  projects  over  one  acre  which  began  construction 
between July 1, 2009 and June 30, 2014 within the regulated MS4 boundary.   Frederick County Public 
Schools  performed  a  small  addition  project  at  Redbud  Run  Elementary  School  in  2013;  however  this 
project was less than 1 acre in size and did not require VSMP permitting.  The additional impervious area 
created by this addition has been included in the overall impervious area calculated under section 4, and 
therefore the pollutants of concern are being reduced appropriately.  
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7.0 Means	and	Methods	to	Offset	Increased	Loads	From	Grandfathered	
Projects	That	Begin	Construction	After	July	1,	2014	

General Permit Section I.C.2.a.(8) 
The means and methods to offset the increased loads from projects as grandfathered in accordance with 
9VAC25‐870‐48,  that disturb one acre or greater  that begin construction after  July 1, 2014, where  the 
project utilizes an average land cover condition greater than 16% impervious cover in the design of post‐
development  stormwater  management  facilities.    The  operator  shall  utilize  Table  4  in  this  section  to 
develop the equivalent pollutant load for nitrogen and total suspended solids. 

Frederick County Public Schools does not have any grandfathered projects over one acre which began 
construction after July 1, 2014 within the regulated MS4 boundary. 
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8.0 A	List	of	Future	Projects,	and	Associated	Acreage	That	Qualify	as	
Grandfathered	

General Permit Section I.C.2.a.(10) 
A  list  of  future  projects  and  associated  acreage  that  qualify  as  grandfathered  in  accordance  with 
9VAC25‐870‐48. 

Frederick  County  Public  Schools  does  not  have  any  grandfathered  projects within  the  regulated MS4 
boundary. 
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9.0 An	Estimate	of	the	Expected	Cost	to	Implement	the	Necessary	
Reductions	

General Permit Section I.C.2.a.(11) 
An  estimate  of  the  expected  costs  to  implement  the  requirements  of  this  special  condition  during  the 
state permit cycle. 

Installing new manufactured BMP’s in the existing storm drain system will require the following items: 

 Selective demolition of sections of the existing storm drain system.

 Excavation and installation of the manufactured BMP’s

 Replacement / restoration of grassed areas.

A budgetary cost estimate is included below. 
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10.0 Public	Comments	on	Draft	Action	Plan		

General Permit Section I.C.2.a.(12) 
General  Permit  Requirements:    An  opportunity  for  receipt  and  consideration  of  public  comment 
regarding the draft Chesapeake Bay TMDL Action Plan. 
Phase 1 Permit Requirements:   An opportunity for receipt and consideration of public comment on the 
draft  Chesapeake  Bay  TMDL  Action  Plan;  and,  a  list  of  all  comments  received  as  a  result  of  public 
comment and any modifications made to the draft Chesapeake Bay TMDL Action Plan as a result of the 
public comments. 

Frederick County Public Schools will post the draft TMDL Action Plan to its website in October 2018 and 
will send an announcement via e‐mail and on its Facebook page that it is available for public review and 
comment.  The draft TMDL Action Plan will remain on the FCPS website until November 2018 at which 
time all public comments will be compiled, reviewed, and any changes to the TMDL Action Plan made.   
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