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1.0 GENERAL INFORMATION 

1.1 Introduction 

Discharges from municipal separate storm sewer systems (MS4s) in the Commonwealth of 
Virginia are regulated under the Virginia Stormwater Management Act, the Virginia Stormwater 
Management Program (VSMP) permit regulations, and the federal Clean Water Act. Stormwater 
discharges from Phase II (small) MS4s in Virginia are regulated under the General Permit for 
the Discharge of Stormwater from Small Municipal Separate Storm Sewer Systems (General 
Permit) as published at 9 VAC 52-890-40. Small MS4s include storm sewer systems operated 
by cities, counties, towns, federal facilities such as military bases, Veteran’s Affairs hospitals 
and research facilities, Department of Defense (DoD) facilities and parkways, and state facilities 
such as the Virginia Department of Transportation (VDOT), community colleges, and public 
universities. The previous two Phase II MS4 General Permits were administered by The Virginia 
Department of Conservation and Recreation (DCR). As of July 1, 2013, administration of the 
MS4 General Permit program was transferred to the Virginia Department of Environmental 
Quality (DEQ).  

Under the Virginia MS4 General Permit, small MS4s must develop and implement a program to 
control the discharge of pollutants from their storm sewer system in a manner that protects the 
water quality in nearby streams, rivers, and wetlands. This program, referred to as the MS4 
Program Plan, must include the following six Minimum Control Measures: 

 Public education and outreach on stormwater impacts  

 Public involvement and participation 

 Illicit discharge detection and elimination  

 Construction site stormwater runoff control  

 Post-construction stormwater management in new development and redevelopment 

 Pollution prevention/good housekeeping for municipal operations  

This MS4 Program Plan has been prepared for Department of the Army Joint Base Myer-
Henderson Hall (JBM-HH) to comply with the Virginia MS4 General Permit. This MS4 Program 
Plan supersedes the previous JBM-HH MS4 Program Plan (January 2013 revision) that was 
prepared to comply with the Virginia MS4 General Permit effective from July 9, 2008 to June 30, 
2013. Best management practices (BMPs) included in the January 2013 MS4 Program Plan 
version will continue to be implemented until replaced by new BMPs or programs in accordance 
with the schedule and requirements of the Virginia VSMP Permit No.: VAR04 - General Permit 
for Discharges of Stormwater from Small MS4s (MS4 General Permit). A copy of the 2013 MS4 
General Permit is provided as Appendix A. The Registration Statement for Coverage under the 
permit and letter confirmation of coverage from VADEQ are provided in Appendix B. A 
description of existing BMPs to be continued and new BMPs or programs to be implemented for 
each Minimum Control Measure are provided in Section 3 of this Plan. 

1.2 Installation Description and Organization 

JBM-HH is located in the Washington, D.C. Metropolitan Area and was created from the 
administrative reorganization of the Fort Myer Military Community (Fort Myer and Fort McNair) 
and the Marine Corps installation at Henderson Hall as a result of Base Realignment and 
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Closure (BRAC) 2005 recommendations. Fort Myer assumed installation management 
responsibilities and an integration of some functions and services between Fort Myer and 
Henderson Hall to provide more efficient support of the on-Installation and regional populations.  

Fort Myer and Henderson Hall are located in Arlington, Virginia, directly across the Potomac 
River from Washington, D.C.; Fort McNair is located in Southwest Washington, D.C. at the 
confluence of the Washington Channel of the Potomac River and the Anacostia River. JBM-HH 
is home to the 3rd U.S. Infantry Regiment (The Old Guard) and the U.S. Marine Corps (USMC) 
Headquarters Battalion structured within the Marine Corps National Capital Region Command. 
Fort McNair is the location of the National Defense University a center for education, research, 
and outreach in national and international security. It is also host to the Headquarters for the 
Military District of Washington (MDW). JBM-HH serves as the Joint Force Headquarters-
National Capital Region, and the MDW base support of operations, providing a broad level of 
support for missions of homeland defense, defense support to civil authorities and world-class 
ceremonial, musical, and special event missions. Joint Base Myer-Henderson Hall provides 
installation services and support to Military Members, Civilians, Retirees and their Families with 
a quality of life commensurate with the quality of their service. On order, JBM-HH provides Base 
Support to MDW/JFHQ-NCR facilitating deployment of forces for Homeland Defense and 
Defense Support to Civil Authorities in the NCR. 

The Virginia MS4 General Permit issued to JBM-HH applies to U.S. Army Installation Fort Myer 
(Fort Myer) and Marine Corps Headquarters Battalion Henderson Hall (Henderson Hall), which 
are jointly referred to as ‘the Installation’ throughout this Plan. The organizational structure of 
the Installation is depicted on Figure 1. This Program Plan is administered by the Directorate of 
Public Works (DPW), Environmental Management Division (EMD). The Installation Commander 
is the signatory authority as defined under 9 VAC 25-870-370 for documents requiring signature 
in accordance with Section III.K of the MS4 General Permit. While EMD is responsible for 
overall coordination of permit compliance activities, other Offices, Directorates, and DPW 
divisions have roles in implementing and complying with the MS4 General Permit. These 
include: 

 Directorate of Family, Morale, Welfare, and Recreation (MWR) 

 Directorate of Logistics 

 DPW, Engineering Division 

 DPW, Operations and Maintenance Division 

 Office of Public Affairs 

 Third U.S. Infantry Regiment (The Old Guard) 
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Figure 1. Installation Organizational Structure 

1.3 Plan Organization and Schedule 

As defined in the MS4 General Permit, the MS4 Program Plan encompasses “the completed 
registration statement and all approved additions, changes and modifications detailing the 
comprehensive program implemented by the operator under the MS4 General Permit to reduce 
the pollutants in the stormwater discharged from its municipal separate storm sewer system 
(MS4) that has been submitted and accepted by the department”. A Registration Statement was 
submitted in March 2013 for the Installation to obtain coverage under the 2013 MS4 General 
Permit. This Registration Statement, provided as Appendix B, included the Installation’s MS4 
Program Plan that was in effect at the time of the Registration Statement submittal.  

The 2013 MS4 General Permit requires the Installation to update their MS4 Program Plan in 
accordance with the schedule provided in the permit and, until the updates are completed and 
implemented, continue to implement the MS4 Program consistent with the MS4 Program Plan 
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organized in a manner that allows for changes and updates to the Plan over the course of the 5-
year permit term to comply with the schedule presented in Table 1-1.  

Section 2 of this Plan provides background information on JBM-HH’s watersheds and the status 
of total maximum daily loads (TMDLs) that affect these watersheds. Section 3 is organized 
according to the six Minimum Control Measures required by the MS4 General Permit, and 
Section 4 summarizes the annual reporting and program evaluation requirements required 
under the 2013 MS4 General Permit. Specific plans, procedures, and schedules required by the 
permit are provided as separate appendices to the plan; these documents will be prepared in 
accordance with the schedule provided in Table 1-1 and amended to the MS4 Program Plan 
when complete.  

 
 

Table 1-1. Schedule of MS4 Program Plan Updates 

Program Update Requirement Permit 
Reference Schedule 

Public Education Outreach Plan (Minimum Control Measure 1 – 
Public Education and Outreach on Stormwater Impacts) 

Section II B 1 

12 months 
after permit 
coverage 

Illicit Discharge Procedures - (Minimum Control Measure 3 – Illicit 
Discharge Detection and Elimination) 

Section II B 3 

Individual Residential Lot Special Criteria (Minimum Control 
Measure 5 – Post-Construction Stormwater Management in New 
Development and Development on Prior Developed Lands)  

Section II B 5 c 
(1) (d)  

Operator-Owned Stormwater Management Inspection Procedures 
(Minimum Control Measure 5 – Post-Construction Stormwater 
Management in New Development and Development on Prior 
Developed Lands)  

Section II B 5  

Identification of Locations Requiring SWPPPs (Minimum Control 
Measure 6 – Pollution Prevention/Good Housekeeping for Municipal 
Operations)  

Section II B 6 b  

Nutrient Management Plan (NMP) Locations - (Minimum Control 
Measure 6 – Pollution Prevention/Good Housekeeping for Municipal 
Operations)  

Section II B 6 c 
(1) (a)  

Training Schedule and Program - (Minimum Control Measure 6 – 
Pollution Prevention/Good Housekeeping for Municipal Operations)  

Section II B 6  

Updated TMDL Action Plans (TMDLs approved before July  
of 2008) – (Special Conditions for Approved Total Maximum Daily  
Loads (TMDL) Other Than Chesapeake Bay)  

 

Section I B 

24 months 
after permit 
coverage 

 

Chesapeake Bay TMDL Action Plan – (Special Condition for 
Chesapeake Bay TMDL)  

Section I C  

Stormwater Management Progressive Compliance and 
Enforcement – (Minimum Control Measure 4 - Construction Site 
Stormwater Runoff Control)  

Section II B 5  

Daily Good Housekeeping Procedures (Minimum Control Measure 
6 – Pollution Prevention/Good Housekeeping for Municipal 
Operations)  

Section II B 6 a  
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Table 1-1. Schedule of MS4 Program Plan Updates 

Program Update Requirement Permit 
Reference Schedule 

Other TMDL Action Plans for applicable TMDLs approved between 
July 2008 and June 2013 - (Special Conditions for Approved Total 
Maximum Daily Loads (TMDL) Other Than Chesapeake Bay)  

Section I B  36 months 
after permit 
coverage 

Outfall Map Completed - (Minimum Control Measure 3 – Illicit 
Discharge Detection and Elimination) – Applicable to new 
boundaries identified as "urbanized" areas in the 2010 Decennial 
Census  

Section II B 3 a 
(3)  

48 months 
after permit 
coverage 

SWPPP Implementation - (Minimum Control Measure 6 – Pollution 
Prevention/Good Housekeeping for Municipal Operations)  

Section II B 6 b 
(3)  

NMP Implementation - (Minimum Control Measure 6 – Pollution 
Prevention/Good Housekeeping for Municipal Operations)  

Section II B 6 c 
(1) (b)  

60 months 
after permit 
coverage 
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2.0 WATERSHEDS AND TMDLS 

2.1 Installation Watersheds 

The Installation occupies approximately 270 acres within Arlington County in Northern Virginia 
that is bordered on the north by Arlington Boulevard (Virginia Route 50), to the south by 
Columbia Pike (Virginia Route 244), to the west by Washington Boulevard (Virginia Route 27), 
and to the east by Arlington National Cemetery (ANC). The installation lies within the portion of 
Potomac River watershed that is identified as Middle Potomac-Anacostia-Occoquan Watershed 
– 4th order Hydrologic Unit Code (HUC) 02070010.  

According to Virginia’s 6th Order National Watershed Boundary Dataset1, the Installation lies 
within 6th order Potomac River subwatershed PL24: Potomac River-Pimmit Run (see Figure 2).  

  

 
Figure 2. JBM-HH Location and Virginia 6th Order HUC Watershed Boundary1 

 

                                            
1  Virginia Hydrologic Unit Explorer, Base Map Imagery, Virginia Department of Conservation and Recreation. 
http://dswcapps.dcr.virginia.gov/htdocs/maps/HUExplorer.htm 
 

Installation 
location 
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2.2 Stormwater Drainage Description 

Stormwater discharges from the Installation are collected by stormwater drainage systems that 
flow either: 

 East to an unnamed intermittent stream that flows through ANC and discharges to the 
Potomac River via Boundary Channel; 

 North to Arlington County storm drains within the Rocky Run watershed (and ultimately 
to the Potomac River); or  

 West and south to Lower Long Branch, which drains to Fourmile Run, a Potomac River 
tributary.  

Twenty-six stormwater outfalls have been identified at the Installation.  

2.3 Receiving Waters – Impairment and TMDL Status 

Long Branch Creek and the non-tidal portion of Fourmile Run to which Long Branch Creek 
drains (about 0.8 mile south of JBM-HH) are designated as impaired for Escherichia coli (E. 
Coli) on Virginia’s 305(b)/303(d) 2012 list of impaired waters. The portion of the Potomac River 
east of Arlington Cemetery that receives discharges from the Installation (State list ID 
DCPMS00E_02) is listed on the District of Columbia 2012 303(d) list as impaired for fecal 
coliform, pH, and polychlorinated biphenyls (PCBs). 

TMDLs have been established for Fourmile Run to address fecal coliform impairment and for 
the Potomac River to address fecal coliform and polychlorinated biphenyl (PCB) impairments. 
Since Fourmile Run and the Potomac River are tributaries of the Chesapeake Bay, the 
installation is also subject to the Chesapeake Bay TMDL for nutrients and sediment. 

2.4 Special Conditions for TMDLs Other Than the Chesapeake Bay TMDL 

Section I.B of the MS4 General Permit contains special conditions regarding approved TMDLs 
other than the Chesapeake Bay TMDL. The permit requires MS4 operators to prepare and 
implement specific TMDL Action Plans for pollutants subject to a TMDL where the MS4 has 
been allocated a wasteload in an approved TMDL. The TMDL Actions Plans must identify the 
best management practices and other interim milestone activities to be implemented during the 
term of the MS4 General Permit.  

In accordance with Table 1-1, MS4 Program Plans must be updated by June 30, 2015 to 
address any new or modified requirements established under the MS4 General Permit special 
condition for pollutants identified in TMDL stormwater wasteload allocations (WLAs) that were 
approved prior to July 9, 2008. For pollutants identified in TMDL wasteload allocations that were 
approved on or after July 9, 2008, the MS4 Program Plan must be updated by June 30, 2016 to 
include TMDL Action Plans that identify the best management practices and other interim 
milestone activities that will be implemented during the remaining term of the permit for 
pollutants identified in the TMDL stormwater WLAs. 

The EPA approved a PCB TMDL for the Potomac River on October 31, 2007. Municipal 
stormwater discharges covered under NPDES permits are included in the TMDL stormwater 
WLAs, but the TMDL document states that stormwater WLAs apply only to the direct Potomac 
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River drainage areas for the permitted MS4s2. Since all of the Installation’s discharges flow to 
Potomac River tributary streams and do not drain directly to the Potomac River, the Potomac 
River PCB WLA does not apply to the Installation. 

A fecal coliform TMDL for Fourmile Run was approved in 2002. The WLAs for this TMDL were 
developed based on contributions from impervious surfaces in the study area. There are no 
specific stormwater WLAs assigned to MS4s individually or collectively for this TMDL. The 
implementation plan for this TMDL addresses wasteload contributions from the MS4s for four 
jurisdictions: Fairfax County, Arlington County, City of Alexandria, and the City of Falls Church. 
Discharges from the Installation appear to have been included with Arlington County during 
development of the TMDL.  

There are no significant sources of fecal coliform known to be present on the Installation that 
contribute to stormwater pollution. Wastes associated with military dogs and horses housed at 
the Installation are managed in a manner that prevents direct discharges to stormwater. There 
are no significant resident populations of domestic or wild animals. Sanitary wastes from the 
installation discharge to the Arlington County sanitary sewer system and are treated by the 
County’s Water Pollution Control Plant. A small septic field located near the Wright Gate 
entrance to the Installation treats waste from a single toilet facility for the Wright Gate entrance 
station that is used by the guards.  

2.5 Special Condition for the Chesapeake Bay TMDL 

Special Condition C.2.a in Section I of the MS4 permit requires permittees to develop a 
Chesapeake Bay TMDL Action Plan. The Plan was submitted to VADEQ and comments were 
received from VADEQ on 26 October 2015. The comments were addressed to VADEQ’s 
satisfaction and the revised Final Chesapeake Bay TMDL Action Plan was submitted to VADEQ 
on 10 December 2015.  JBM-HH is awaiting a final approval letter from VADEQ. 

                                            
2 Total Maximum Daily Loads of Polychlorinated Biphenyls (PCBs) for Tidal Portions of the Potomac and Anacostia Rivers in the 
District of Columbia, Maryland, and Virginia. Prepared by Interstate Commission on the Potomac River Basin Rockville, Maryland, 
Submitted to U.S. EPA September 28, 2007 with minor revisions Oct 31, 2007. 
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3.0 MINIMUM CONTROL MEASURES 

Under the 2008 MS4 General Permit, the Installation was required to develop and implement 
BMPs for each of six Minimum Control Measures (MCMs). The 2013 MS4 General Permit 
contains new requirements for each of the MCMs with deadlines for implementation as outlined 
in Table 1-1. The BMPs included in the Installation’s 2008 MS4 Program Plan (as amended 
throughout the 2008 permit term) must continue to be implemented for each MCM until they are 
updated to comply with the 2013 permit. The following sections outline the MCMs from the 
previous term and provide details for the updates that will be implemented in accordance with 
the 2013 permit. 

3.1 Public Education and Outreach on Stormwater Impacts 

MCM 1 of the 2013 MS4 General Permit requires operators to prepare a Public Education and 
Outreach Plan in accordance with the requirements in Section II.B.1 of the permit. The BMPs 
included in JBM-HH’s 2009 MS4 Program Plan (as updated in January 2013) and the 
continuation plans for each are summarized in Table 3.1. The Public Education and Outreach 
Plan developed in accordance with the 2013 MS4 General Permit is provided as Appendix D.  

Table 3-1. JBM-HH 2009 MS4 Program Plan – MCM #1 BMPs 
BMP # BMP Description Continuation Plan 

1.1 
Provide information at Environmental Quality Control 
(EQCC) meetings about water quality and pollution 
prevention.  

Water quality and pollution 
prevention will continue to be 
included as discussion topics at 
quarterly EQCC meetings. 

1.2 

Publish articles or advertisements in the Pentagram, a 
weekly publication with a circulation of over 19,000 in 
the national capital area military community, about 
seasonal practices to prevent stormwater pollution. 
Potential topics include fertilizer application (spring), 
pet cleanup practices (summer), leaf mulching and 
removal (fall), and use of deicing materials (winter).  

EMD will continue to submit articles 
for publication in the Pentagram that 
target stormwater pollution 
prevention practices for base 
residents and employees. 

1.3 

Establish an environmental information page on the 
Joint Base Myer-Henderson Hall (JBM-HH) Website. 
An environmental page can be established that 
provides tips on pollution prevention, household 
hazardous waste disposal, recycling opportunities, 
community environmental events, reporting illegal 
dumping, etc. 

The EMD webpage will be 
periodically updated with 
environmental information relevant to 
stormwater pollution prevention. 

1.4 

Prepare public education brochures for activities with 
the potential to contribute to stormwater pollution and a 
general stormwater pollution awareness brochure for 
new residents and workers. 

Brochures that were previously 
prepared will be updated and 
redistributed in 2014. 

3.2 Public Involvement/Participation 

MCM 2 of the 2013 MS4 General Permit requires MS4 operators to engage the public in 
stormwater pollution prevention activities and to keep the public informed about the operator’s 
MS4 permit compliance activities. The definition of “public” for DoD installations, including JBM-
HH, is different from the definition of “public” as applied to typical municipalities that own and 
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operate MS4s. In the 2013 MS4 General Permit, the Virginia DEQ states that they concur with 
EPA’s suggested interpretation of "public" for DoD facilities as "the resident and employee 
population within the fence line of the facility." his interpretation was used as guidance for 
defining the targeted public audience for the public involvement and participation activities 
included in this Program Plan. 

3.2.1 Public Involvement 

Public involvement requirements in the 2013 MS4 General Permit generally pertain to informing 
the public about activities related to the MS4 Program and its implementation. In accordance 
with the General Permit, the Installation will implement the following: 
 

 Annually, the MS4 Program Plan will be reviewed in conjunction with the annual report 
and updated as needed.  

 The updated MS4 program plan will be posted on the JBM-HH webpage at a minimum 
of once a year and within 30 days of submitting the annual report to the Virginia DEQ. 

 Copies of annual reports will be posted on the JBM-HH webpage and maintained online 
for the duration of 2013 MS4 General Permit term. 

 Prior to reapplying for coverage under a new MS4 General Permit (when the 2013 MS4 
General Permit is due to expire), the proposed MS4 Program Plan that will be submitted 
with the application for the new permit will be posted on the JBM-HH webpage; a notice 
will be posted along with the draft MS4 Program Plan soliciting public comments that will 
contain procedures for submitting comments. 

3.2.2 Public Participation 

The public participation requirements of the 2013 MS4 General Permit include participating in a 
minimum of four local activities annually either through promotion, sponsorship, or other 
involvement. As stated in the permit, “the activities shall be aimed at increasing public 
participation to reduce stormwater pollutant loads; improve water quality; and support local 
restoration and clean-up projects, programs, groups, meetings, or other opportunities for public 
involvement.” 
 
Four activities will be planned each year for the installation to accomplish this requirement. The 
activities may vary from year to year based on targeted pollutant concerns, available funding, 
and other factors. Typical activities may include the following: 
 

 Advertising Installation-wide spring and fall cleanup days and distributing flyers about 
environmentally-friendly cleanup and waste disposal options as part of the cleanup days. 

 Partnering with local Arlington youth, community, and stewardship organizations such as 
the Boy Scouts/Girl Scouts, Casey Trees, and Master Gardeners to implement 
stormwater pollution prevention and related programs at JBM-HH. 

 Engaging Installation residents and employees in activities such as stormwater 
awareness workshops in conjunction with annual Earth Day activities. 

 Holding “town hall” style meetings to promote stewardship of water resources. 

3.3 Illicit Discharge Detection and Elimination  

There are four required components for MCM #3, Illicit Discharge Detection and Elimination, 
specified in the 2013 MS4 General Permit: 

 Maintaining an accurate storm sewer system map and information table 
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 Effectively prohibiting, through ordinance or other legal mechanism, nonstormwater 
discharges into the storm sewer system; 

 Developing, implementing, and updating, when appropriate, written procedures to 
detect, identify, and address unauthorized nonstormwater discharges, including illegal 
dumping, to the storm sewer system; and 

 Promoting, publicizing, and facilitating public reporting of illicit discharges into or from the 
storm sewer system. 

 
These requirements will be implemented according the schedule presented on Table 1-1. The 
BMPs included in the Installation’s 2009 MS4 Program Plan (as updated in January 2013) for 
MCM #3 will continue to be implemented until the new BMPs have been implemented. The 
2009 BMPs and the continuation plans for each are summarized in Table 3.2. 

 

Table 3-2. JBM-HH 2009 MS4 Program Plan – MCM #3 BMPs 
BMP # BMP Description Continuation Plan 

3.1 Update GIS system with new storm drain system 
information as changes occur. 

New storm drain information will be 
added to the GIS database. 

3.2 Conduct dry weather inspections of all base outfalls to 
look for evidence of illicit discharges. 

Dry weather inspections will be 
conducted annually on all of the 
Installation’s outfalls. 

3.3 Maintain database to track changes to building drains. 
The GIS database will be updated 
with building drain information as 
needed. 

3.4 
Identify and eliminate illicit connections to storm drain. 
Ongoing sanitary sewer system upgrades are 
addressing cross connections as they are identified. 

Illicit connections, if identified, will be 
eliminated. 

3.5 

Inform the JBM-HH community about hazards to 
human health and the environment from improper 
waste disposal and illegal dumping/ discharges. 
Information will be distributed through the sources 
identified in MCM #1. 

Information will continue to be 
distributed as described for MCM #1. 

 
 
 
Detail of the Installation’s program for implementing each of the new requirements is provided 
below. 
 
Storm Sewer System Map  
During the previous General Permit term, known outfall locations, including interconnections to 
Arlington County and Arlington National Cemetery MS4s, were mapped in the Installation’s 
geographic information system (GIS)-based database, and an Installation-wide outfall map was 
created. The GIS data will be updated to include the required elements specified in the 2013 
MS4 General Permit. This update is required by June 30, 2017. In accordance with the General 
Permit, the following tasks will also be implemented: 

 Maintain a copy of the current storm sewer system map and outfall information table for 
review upon request by the public or by the department; and 

 Notify Arlington County in writing of known physical interconnections to Arlington 
County’s MS4. 
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Nonstormwater Discharge Prohibition 
The 2013 MS4 General Permit requires that MS4 operators “effectively prohibit, through 
ordinance or other legal mechanism, nonstormwater discharges into the storm sewer system to 
the extent allowable under federal, state, or local law, regulation, or ordinance.” Since JBM-HH 
is a Department of the Army-operated military installation, Army Regulation 200-1, 
Environmental Protection and Enhancement, serves as the primary legal mechanism for 
addressing pollution prevention and surface water protection. Section 4-2.e(1)(c) of this 
regulation requires Army installations to “control or eliminate sources of pollutants and 
contaminants to protect water bodies and groundwater.” Additional mechanisms in place to 
prevent non-stormwater discharges to the storm sewer system include developing standard 
operating procedures (SOPs) for industrial areas of the base that prohibit the discharge of 
pollutants to storm drains and providing appropriate procedures for the collection and disposal 
of waste materials. 
Installation residents are provided with information about the collection of waste oil and 
household hazardous materials; dumping these materials into storm drains is not permitted. 
Surveillance of all Installation areas is provided 24 hour per day, 7 days per week, 365 days per 
year by Military Police. Incidents of illegal dumping if detected would be dealt with by the Military 
Police and JBM-HH Commander.  
Illicit Discharge Detection and Elimination Procedures 
A program for detecting and eliminating non-stormwater discharges to the Installation’s storm 
sewer system was developed and implemented during the previous permit term. These 
procedures, which have been updated to conform to the requirements of the 2013 MS4 General 
Permit, are provided in Appendix E. 

Public Reporting of Illicit Discharges 
The public is encouraged to report observations of activities that could cause pollution such as 
spills, illegal dumping, erosion, and storm sewer problems. The JBM-HH web page contains a 
link to an Environmental Incident Report (EIR) form that can be used to report observations. The 
public can submit the form or call the EMD directly. All reports are responded to in a timely 
manner, and EMD performs inspections as needed to verify that corrective measures have been 
implemented by the responsible party. 

3.4 Construction Site Stormwater Runoff Control 

MCM #4 requires MS4 operators to provide adequate oversight of land-disturbing activities to 
control the discharge of pollutants from construction activities. The MS4 operator’s oversight 
program must address the following elements: 

 Legal authority and agreements to address discharges entering the MS4 from the 
following land-disturbing activities; 

 Required plan approval prior to commencement of land disturbing activities; 
 Sediment and erosion control plan compliance and enforcement; and 
 Regulatory coordination to ensure required state permits are obtained for construction 

activities. 

Elements of these requirements were implemented during the previous General Permit term. 
Major construction activities (generally >1 acre) at JBM-HH are performed under the oversight 
of the U.S. Army Corps of Engineers (USACE). JBM-HH DPW and USACE require appropriate 
erosion and sediment controls for all construction projects: JBM-HH DPW requires construction 
contracts to include predetermined construction BMPs; by signing off on them, project 
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managers are committing that BMPs will be implemented and contractors will adhere to them. 
USACE requires contractors to submit an erosion and sediment control (E&SC) plan for all 
construction projects. These plans are reviewed by USACE and VADEQ. Copies of construction 
BMPs to be included in DPW’s construction contracts have been distributed to the civil 
engineers. Construction contractors are required to obtain a VPDES stormwater construction 
permit from VADEQ for land disturbing activities in accordance with Commonwealth of Virginia 
requirements, including Title 9 of the Virginia Administrative Code (VAC), Chapter 840, Erosion 
and Sediment Control Regulations and Title 9 VAC Chapter 850, Erosion and Sediment Control 
and Stormwater Management Certification Regulations. DPW-EMD reviews construction 
projects to verify that stormwater permit coverage and erosion and sediment control plan 
approvals have been obtained and that an adequate SWPPP has been prepared. DPW-EMD 
also conducts biweekly inspections of construction projects to ensure compliance with permits 
and approvals and judge the effectiveness of installed BMPs. 
 
If construction site discharges are determined through inspections to be a significant source of 
sediment or other pollutants, EMD will initiate a program with DPW and USACE to develop 
more stringent contractor oversight and compliance during construction activities. 

3.5 Post-construction Stormwater Management in New Development and Development 
on Prior Developed Lands 

MCM #5 includes requirements for ensuring that controls for managing post-construction 
stormwater runoff from new development and development on prior developed lands are 
designed and installed in accordance with applicable legal requirements and the controls are 
adequately maintained. Applicable portions of the  2013 MS4 General Permit require that the 
MS4 Program Plan address the following: 

 A list of the applicable legal authorities such as ordinance, state and other permits, 
orders, specific contract language, and interjurisdictional agreements to ensure 
compliance with the minimum control measure in Section II related to post-construction 
stormwater management in new development and development on prior developed 
lands; 

 Written policies and procedures utilized to ensure that stormwater management facilities 
are designed and installed in accordance with Section II.B.5.b; 

 Written procedures for inspection and maintenance of operator-owned stormwater 
management facilities; and 

 The roles and responsibilities of each of the operator's departments, divisions, or 
subdivisions in implementing the minimum control measure in Section II related to post-
construction stormwater management in new development and development on prior 
developed lands.  

To meet MCM 5, JBM-HH will specify design criteria in contract language for development and 
redevelopment projects meeting the applicability criteria in Section II.B.5.a of the permit. The 
design and installation of new stormwater runoff controls will be required to meet the 
appropriate criteria specified in Section II.B.5.b of the permit. 
 
All existing and future stormwater runoff controls on Installation property are owned and 
operated by JBM-HH. There are no privately-owned stormwater management facilities that 
discharge to the Installation’s MS4.  
.  
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Applicable Legal Authorities 
Applicable legal authorities which share regulatory authority with JBM-HH with regard to post-
construction stormwater management at the Installation include: 

 Commonwealth of Virginia Department of Environmental Quality 
 Title 9 VAC Chapter 870, Virginia Stormwater Management Program (VSMP) Regulation 
 Design criteria in contract language 

The Contractor is responsible for compliance with these authorities. 

Final Design and Installation of Stormwater Management Facilities 
DPW-EMD will inspect stormwater management facilities over the course of construction to 
provide ensure compliance with regulatory requirements and adherence to contractor designs. 
The project owner will inspect completed stormwater management facilities to verify consistency 
with final designs and as-builts.  

Written Inspection, Operations, and Maintenance Protocols  
Inspection and maintenance procedures and roles and responsibilities of the Installation’s DPW 
and DPW-EMD for the long-term operation and maintenance of the Installation’s stormwater 
management facilities are provided in Appendix F. 

3.6 Pollution Prevention/Good Housekeeping for Municipal Operations 

MCM #6 requires MS4 operators to implement the following actions to address pollution 
prevention from municipal operations and maintenance activities: 

 Municipal facility pollution prevention and good housekeeping: 
o Identify all municipal high-priority facilities and those which have a high potential of

chemicals or other materials to be discharged in stormwater 
o Develop and implement specific stormwater pollution prevention plans for all high-

priority facilities 
 Develop and implement written procedures designed to minimize or prevent pollutant 

discharges from daily operations and maintenance activities 
 Develop and implement turf and landscape nutrient management plans 
 Conduct employee training  
 Require municipal contractors to use appropriate control measures and procedures for 

stormwater discharges to the MS4 system
Compliance with each of these requirements is discussed below. 

Municipal Facility Pollution Prevention and Good Housekeeping 
Several buildings and areas at the Installation contain operations such as vehicle maintenance 
and installation maintenance support that could be considered municipal-type operations. The 
following Installation facilities/operations are considered municipal high-priority facilities under 
the 2013 MS4 General Permit: 

 Equipment storage and maintenance at The Old Guard maintenance shop (Building 
314), the TMP heavy equipment shop (Building 325), and the bus dispatch and servicing 
operations (Building 330) 

 Exterior storage areas around Building 306  
 The DPW maintenance yard at Building 447 
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 The composting operation next to the boiler plant (Building 447) at the DPW 
maintenance yard (currently not in operation, but will be re-evaluated if the composter is 
put back in operation) 

All of these facilities have a moderate potential for pollutants to be discharged in stormwater. 
The stormwater discharges from Buildings 306, 314, 325, and 330 are covered under the 
VPDES General Industrial Stormwater Permit. An Installation-wide SWPPP was developed and 
implemented to comply with the VPDES industrial permit. Each of these operations is 
addressed in the JBM-HH SWPPP, which specifies appropriate BMPs to prevent or reduce 
pollutants in runoff. This SWPPP also addresses discharges from the DPW maintenance yard at 
Building 447. The SWPPP is maintained by the EMD and is kept at the EMD office in Building 
321. Copies of the SWPPP are kept onsite at each of the operations buildings.  

The SWPPP will be reviewed and updated to incorporate 2013 MS4 General Permit 
requirements by the June 30, 2017 deadline specified in Table 1-1.  
 
Daily Operations and Maintenance Activities 
 
The 2013 MS4 General Permit requires that MS4 operators develop and implement written 
procedures designed to minimize or prevent pollutant discharge from: (i) daily operations such 
as road, street, and parking lot maintenance; (ii) equipment maintenance; and (iii) the 
application, storage, transport, and disposal of pesticides, herbicides, and fertilizers. The written 
procedures are included as Appendix G. 
 
Turf and Landscape Management  
Turf and landscaped areas at the Installation are generally limited to small maintained yards and 
landscaped areas surrounding residences and buildings. The only large area that may have 
nutrient applications is the Summerall Field. This area is about 9 acres and is used for 
ceremonies, parades, and other activities. The coordinates for this area are: N38.881746, E-
77.081838. The need for a nutrient management plan will be evaluated, and if a plan is required 
it will be prepared and inserted as Appendix H. 
 
Training Program 
A computer-based stormwater pollution prevention and SPCC training program was developed 
in 2011 and deployed to industrial operations shops at the installation. Identified employees 
must take the training annually. Records of this training are maintained by EMD. The 2013 MS4 
General Permit requires specific training topics for employees. Training is not required if the 
topic is not applicable to the operator's operations. A summary of the required training topics 
and their applicability to the Installation are presented in Table 3-3. 
 

Table 3-3. 2013 MS4 General Permit Training Topics and Applicability 
Training Requirement Applicability/Status 

Provide biennial training to applicable field personnel 
in the recognition and reporting of illicit discharges. 

This topic is covered in the current 
SWPPP/SPCC training program; training is 
provided annually. 

Provide biennial training to applicable employees in 
good housekeeping and pollution prevention 
practices that are to be employed during road, street, 
and parking lot maintenance. 

This topic is somewhat covered in the current 
SWPPP/SPCC training program; the current 
SWPPP training will be expanded to 
specifically address road, street, and parking 
lot maintenance.  
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Table 3-3. 2013 MS4 General Permit Training Topics and Applicability 
Training Requirement Applicability/Status 

Provide biennial training to applicable employees in 
good housekeeping and pollution prevention 
practices that are to be employed in and around 
maintenance and public works facilities 

This topic is covered in the current 
SWPPP/SPCC training program; training is 
provided annually. 

Ensure that employees, and require that contractors, 
who apply pesticides and herbicides are properly 
trained or certified in accordance with the Virginia 
Pesticide Control Act (§ 3.2-3900 et seq. of the Code 
of Virginia) 

DPW requires that all DPW personnel and 
landscaping contractors have appropriate 
certifications for pesticide and herbicide 
application; documentation is maintained by 
DPW. 

Ensure that employees and contractors serving as 
plan reviewers, inspectors, program administrators, 
and construction site operators obtain the appropriate 
certifications as required under the Virginia Erosion 
and Sediment Control Law and its attendant 
regulations. 

The construction plan/project review process 
will be evaluated periodically to address the 
requirements for plan reviewers, inspectors, 
and program administrators; construction site 
contractors must submit documentation of 
required certifications and information is 
reviewed by EMD. 

Ensure that applicable employees obtain the 
appropriate certifications as required under the 
Virginia Erosion and Sediment Control Law and its 
attendant regulations. 

EMD will periodically review the applicability of 
this requirement to DPW employees. 

Provide biennial training to applicable employees in 
good housekeeping and pollution prevention 
practices that are to be employed in and around 
recreational facilities. 

Not applicable to the Installation. 

The appropriate emergency response employees 
shall have training in spill responses. 

The JBM-HH Fire Department serves as 
emergency responders for the Installation; 
annual spill response training is provided for 
Fire Department employees. 

 
EMD will continue to provide oversight of the employee training program elements that are 
applicable to the General Permit and will maintain records of training activities. The training plan 
for the 2014/2015 reporting cycle is to continue the existing SWPPP/SPCC training program; 
the training module will be reviewed and augmented as needed to address additional 
requirements as identified in Table 3-3. 

 
Municipal Contractor Oversight  
Under the 2013 MS4 General Permit MS4 operators “shall require that municipal contractors 
use appropriate control measures and procedures for stormwater discharges to the MS4 
system.” Contractors employed at the Installation that might be considered “municipal 
contractors” are generally limited to grounds maintenance contractors. Oversight for these 
contractors is provided by DPW and contractors are instructed by the DPW contractor manager 
as to the use of appropriate control measures for preventing inappropriate discharges to the 
storm sewer system. 
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4.0 ANNUAL REPORT AND PROGRAM EVALUATION 

Each year of the MS4 permit cycle, the MS4 Program will be evaluated as required by the 
permit. The evaluation will include the following: 

 An evaluation of the appropriateness of the identified BMPs and the effectiveness of 
BMPs in addressing discharges into waters that are identified as impaired in the 2010 § 
305(b)/303(d) Water Quality Assessment Integrated Report 

 Progress towards achieving the identified measurable goals 
 
Results of the evaluation will be summarized and included with the annual report that is 
submitted to VADEQ. 
 
Annual Reports will be prepared in accordance with the permit requirements and submitted to 
VADEQ by October 1 of each permit year. The reports shall include: 

a. Background Information. 
1) The name and state permit number of the program submitting the annual report; 
2) The annual report permit year; 
3) Modifications to any operator's department's roles and responsibilities; 
4) Number of new MS4 outfalls and associated acreage by HUC added during the 

permit year; and 
5) Signed certification; 

b. The status of compliance with state permit conditions, an assessment of the 
appropriateness of the identified best management practices and progress towards 
achieving the identified measurable goals for each of the minimum control measures; 

c. Results of information collected and analyzed, including monitoring data, if any, during 
the reporting period; 

d. A summary of the stormwater activities the operator plans to undertake during the next 
reporting cycle; 

e. A change in any identified best management practices or measurable goals for any of 
the minimum control measures including steps to be taken to address any deficiencies; 

f. Notice that the operator is relying on another government entity to satisfy some of the 
state permit obligations (if applicable); 

g. The approval status of any programs pursuant to Section II C (if appropriate), or the 
progress towards achieving full approval of these programs; and 

h. Information required for any applicable TMDL special condition contained in Section I. 
 

The following specific elements for each MCM will be included in the Annual Report: 

 MCM #1:  

o A list of the education and outreach activities conducted during the reporting period 
for each high-priority water quality issue, the estimated number of people reached, 
and an estimated percentage of the target audience or audiences that will be 
reached; and  

o A list of the education and outreach activities that will be conducted during the next 
reporting period for each high-priority water quality issue, the estimated number of 
people that will be reached, and an estimated percentage of the target audience or 
audiences that will be reached. 

 MCM #2: 

o A web link to the MS4 Program Plan and annual report 
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o Documentation of compliance with the public participation requirements of the permit 

 MCM #3: 

o A list of any written notifications of physical interconnection given by the operator to 
other MS4s 

o The total number of outfalls screened during the reporting period, the screening 
results, and detail of any follow-up actions necessitated by the screening results 

o A summary of each investigation conducted by the operator of any suspected illicit 
discharge 

 MCM #4: 

o Information regarding regulated land-disturbing activities including: 
1) Total number of regulated land-disturbing activities; 
2) Total number of acres disturbed; 
3) Total number of inspections conducted; and 
4) A summary of the enforcement actions taken, including the total number and type 

of enforcement actions taken during the reporting period. 

 MCM #5 

o An electronic database or spreadsheet of all stormwater management facilities 
brought online during each reporting year with the appropriate Annual Report. 

 MCM #6 

o A summary report on the development and implementation of the daily operational 
procedures; 

o A summary report on the development and implementation of the required SWPPPs; 
o A summary report on the development and implementation of the turf and landscape 

nutrient management plans that includes: 
(a) The total acreage of lands where turf and landscape nutrient management plans 
are required; and 
(b) The acreage of lands upon which turf and landscape nutrient management plans 
have been implemented. 

o A summary report on the required training, including a list of training events, the 
training date, the number of employees attending training and the objective of the 
training. 
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APPENDIX A 

VIRGINIA VSMP PERMIT NO. VAR04 
GENERAL PERMIT FOR DISCHARGES OF STORMWATER FROM SMALL MS4s 
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9VAC25-890-40. General permit. 

Any operator whose registration statement is accepted by the department will receive coverage under the following state 

permit and shall comply with the requirements therein and be subject to all applicable requirements of the Virginia 

Stormwater Management Act (Article 2.3 (§ 62.1-44.15:24 et seq.) of Chapter 3.1 of Title 62.1 of the Code of Virginia) and the 

Virginia Stormwater Management Program (VSMP) Regulations (9VAC25-870). 

General Permit No.: VAR04 

Effective Date: July 1, 2013 

Expiration Date: June 30, 2018 

GENERAL VPDES PERMIT FOR DISCHARGES OF STORMWATER FROM SMALL MUNICIPAL SEPARATE STORM 

SEWER SYSTEMS  

AUTHORIZATION TO DISCHARGE UNDER THE VIRGINIA STORMWATER MANAGEMENT PROGRAM AND THE 

VIRGINIA STORMWATER MANAGEMENT ACT  

In compliance with the provisions of the Clean Water Act, as amended and pursuant to the Virginia Stormwater 

Management Act and regulations adopted pursuant thereto, this state permit authorizes operators of small municipal 

separate storm sewer systems to discharge to surface waters within the boundaries of the Commonwealth of Virginia, 

except those waters specifically named in State Water Control Board regulations which prohibit such discharges. 

The authorized discharge shall be in accordance with this cover page, Section I—Discharge Authorization and Special 

Conditions, Section II—MS4 Program and Section III—Conditions Applicable To All State Permits, as set forth herein. The 

operator shall utilize all legal authority provided by the laws and regulations of the Commonwealth of Virginia to control 

discharges to and from the MS4. This legal authority may be a combination of statute, ordinance, permit, specific contract 

language, order or interjurisdictional agreements.  

For operators of small MS4s that are applying for initial coverage under this general permit, the schedule to develop and 

implement the MS4 Program Plan shall be submitted with the completed registration statement. 

For operators that have previously held MS4 state permit coverage, the operator shall update the MS4 Program Plan in 

accordance with the following schedule. Until such time as the required updates are completed and implemented, the 

operator shall continue to implement the MS4 Program consistent with the MS4 Program Plan submitted with the 

registration statement. 

prev | next

Table 1: Schedule of MS4 Program Plan Updates Required in this Permit 

Program Update Requirement Permit Reference Update Completed By 

Public Education Outreach Plan (Minimum Control 
Measure 1 – Public Education and Outreach on 
Stormwater Impacts) 

Section II B 1 

Illicit Discharge Procedures - (Minimum Control Measure 
3 – Illicit Discharge Detection and Elimination) 

Section II B 3 

Individual Residential Lot Special Criteria (Minimum 
Control Measure 5 – Post-Construction Stormwater 

Section II B 5 c (1) (d) 

Page 1 of 36LIS > Administrative Code > 9VAC25-890-40

5/7/2014mhtml:file://C:\Users\janet_frey\Desktop\Temp desktop\VA MS4-SW regs\LIS Administrat...



SECTION I 

DISCHARGE AUTHORIZATION AND SPECIAL CONDITIONS 

Management in New Development and Development on 
Prior Developed Lands) 

12 months after permit 
coverage

Operator-Owned Stormwater Management Inspection 
Procedures (Minimum Control Measure 5 – Post-
Construction Stormwater Management in New 
Development and Development on Prior Developed 
Lands) 

Section II B 5 

Identification of Locations Requiring SWPPPs (Minimum 
Control Measure 6 – Pollution Prevention/Good 
Housekeeping for Municipal Operations) 

Section II B 6 b 

Nutrient Management Plan (NMP) Locations - (Minimum 
Control Measure 6 – Pollution Prevention/Good 
Housekeeping for Municipal Operations) 

Section II B 6 c (1) (a) 

Training Schedule and Program - (Minimum Control 
Measure 6 – Pollution Prevention/Good Housekeeping 
for Municipal Operations) 

Section II B 6 

Updated TMDL Action Plans (TMDLs approved before 
July of 2008) – (Special Conditions for Approved Total 
Maximum Daily Loads (TMDL) Other Than Chesapeake 
Bay)

Section I B 

24 months after permit 
coverage

Chesapeake Bay TMDL Action Plan – (Special Condition 
for Chesapeake Bay TMDL) 

Section I C 

Stormwater Management Progressive Compliance and 
Enforcement – (Minimum Control Measure 4 - 
Construction Site Stormwater Runoff Control) 

Section II B 5 

Daily Good Housekeeping Procedures (Minimum Control 
Measure 6 – Pollution Prevention/Good Housekeeping 
for Municipal Operations) 

Section II B 6 a 

Other TMDL Action Plans for applicable TMDLs 
approved between July 2008 and June 2013 - (Special 
Conditions for Approved Total Maximum Daily Loads 
(TMDL) Other Than Chesapeake Bay) 

Section I B 
36 months after permit 
coverage

Outfall Map Completed - (Minimum Control Measure 3 – 
Illicit Discharge Detection and Elimination) – Applicable 
to new boundaries identified as "urbanized" areas in the 
2010 Decennial Census 

Section II B 3 a (3) 

48 months after permit 
coverage

SWPPP Implementation - (Minimum Control Measure 6 
– Pollution Prevention/Good Housekeeping for Municipal 
Operations) 

Section II B 6 b (3) 

NMP Implementation - (Minimum Control Measure 6 – 
Pollution Prevention/Good Housekeeping for Municipal 
Operations) 

Section II B 6 c (1) (b) 
60 months after permit 
coverage

*Updates should be submitted with the appropriate annual report.  
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A. Coverage under this state permit. During the period beginning with the date of coverage under this general permit and 

lasting until the expiration and reissuance of this state permit, the operator is authorized to discharge in accordance with this

state permit from the small municipal separate storm sewer system identified in the registration statement into surface 

waters within the boundaries of the Commonwealth of Virginia and consistent with 9VAC25-890-30.

B. Special conditions for approved total maximum daily loads (TMDL) other than the Chesapeake Bay TMDL. An 

approved TMDL may allocate an applicable wasteload to a small MS4 that identifies a pollutant or pollutants for which 

additional stormwater controls are necessary for the surface waters to meet water quality standards. The MS4 operator shall 

address the pollutants in accordance with this special condition where the MS4 has been allocated a wasteload in an 

approved TMDL. 

1. The operator shall maintain an updated MS4 Program Plan that includes a specific TMDL Action Plan for 

pollutants allocated to the MS4 in approved TMDLs. TMDL Action Plans may be implemented in multiple phases over 

more than one state permit cycle using the adaptive iterative approach provided adequate progress to reduce the 

pollutant discharge in a manner consistent with the assumptions and requirements of the specific TMDL wasteload is 

demonstrated in accordance with subdivision 2 e of this subsection. These TMDL Actions Plans shall identify the best 

management practices and other interim milestone activities to be implemented during the remaining terms of this 

state permit.  

a. In accordance with Table 1, the operator shall update the MS4 Program Plans to address any new or modified 

requirements established under this special condition for pollutants identified in TMDL wasteload allocations 

approved prior to July 9, 2008. 

b. In accordance with Table 1, the operator shall update the MS4 Program Plan to incorporate approvable TMDL 

Action Plans that identify the best management practices and other interim milestone activities that will be 

implemented during the remaining term of this permit for pollutants identified in TMDL wasteload allocations 

approved either on or after July 9, 2008, and prior to issuance of this permit. 

c. Unless specifically denied in writing by the department, TMDL Action Plans and updates developed in 

accordance with this section become effective and enforceable 90 days after the date received by the 

department.  

2. The operator shall: 

a. Develop and maintain a list of its legal authorities such as ordinances, state and other permits, orders, specific 

contract language, and interjurisdictional agreements applicable to reducing the pollutant identified in each 

applicable WLA; 

b. Identify and maintain an updated list of all additional management practices, control techniques and system 

design and engineering methods, beyond those identified in Section II B, that have been implemented as part of 

the MS4 Program Plan that are applicable to reducing the pollutant identified in the WLA; 

c. Enhance its public education and outreach and employee training programs to also promote methods to 

eliminate and reduce discharges of the pollutants identified in the WLA; 
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d. Assess all significant sources of pollutant(s) from facilities of concern owned or operated by the MS4 operator 

that are not covered under a separate VPDES permit and identify all municipal facilities that may be a significant 

source of the identified pollutant. For the purposes of this assessment, a significant source of pollutant(s) from a 

facility of concern means a discharge where the expected pollutant loading is greater than the average pollutant 

loading for the land use identified in the TMDL. (For example, a significant source of pollutant from a facility of 

concern for a bacteria TMDL would be expected to be greater at a dog park than at other recreational facilities 

where dogs are prohibited);  

e. Develop and implement a method to assess TMDL Action Plans for their effectiveness in reducing the 

pollutants identified in the WLAs. The evaluation shall use any newly available information, representative and 

adequate water quality monitoring results, or modeling tools to estimate pollutant reductions for the pollutant or 

pollutants of concern from implementation of the MS4 Program Plan. Monitoring may include BMP, outfall, or in-

stream monitoring, as appropriate, to estimate pollutant reductions. The operator may conduct monitoring, utilize 

existing data, establish partnerships, or collaborate with other MS4 operators or other third parties, as 

appropriate. This evaluation shall include assessment of the facilities identified in subdivision 2 d of this 

subsection. The methodology used for assessment shall be described in the TMDL Action Plan. 

3. Analytical methods for any monitoring shall be conducted according to procedures approved under 40 CFR Part 

136 or alternative methods approved by the Environmental Protection Agency (EPA). Where an approved method 

does not exist, the operator must use a method consistent with the TMDL. 

4. The operator is encouraged to participate as a stakeholder in the development of any TMDL implementation plans 

applicable to their discharge. The operator may incorporate applicable best management practices identified in the 

TMDL implementation plan in the MS4 Program Plan or may choose to implement BMPs of equivalent design and 

efficiency provided that the rationale for any substituted BMP is provided and the substituted BMP is consistent with 

the assumptions and requirements of the TMDL WLA. 

5. Annual reporting requirements. 

a. The operator shall submit the required TMDL Action Plans with the appropriate annual report and in 

accordance with the associated schedule identified in this state permit. 

b. On an annual basis, the operator shall report on the implementation of the TMDL Action Plans and associated 

evaluation including the results of any monitoring conducted as part of the evaluation. 

6. The operator shall identify the best management practices and other steps that will be implemented during the 

next state permit term as part of the operator's reapplication for coverage as required under Section III M. 

7. For planning purposes, the operator shall include an estimated end date for achieving the applicable wasteload 

allocations as part of its reapplication package due in accordance with Section III M.  

C. Special condition for the Chesapeake Bay TMDL. The Commonwealth in its Phase I and Phase II Chesapeake Bay 

TMDL Watershed Implementation Plans (WIP) committed to a phased approach for MS4s, affording MS4 operators up to 

three full five-year permit cycles to implement necessary reductions. This permit is consistent with the Chesapeake Bay 

TMDL and the Virginia Phase I and II WIPs to meet the Level 2 (L2) scoping run for existing developed lands as it 
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represents an implementation of 5.0% of L2 as specified in the 2010 Phase I WIP. Conditions of future permits will be 

consistent with the TMDL or WIP conditions in place at the time of permit issuance.  

1. Definitions. The following definitions apply to this state permit for the purpose of the special condition for 

discharges in the Chesapeake Bay Watershed: 

"Existing sources" means pervious and impervious urban land uses served by the MS4 as of June 30, 2009. 

"New sources" means pervious and impervious urban land uses served by the MS4 developed or redeveloped on or 

after July 1, 2009. 

"Pollutants of concern" or "POC" means total nitrogen, total phosphorus, and total suspended solids.  

"Transitional sources" means regulated land disturbing activities that are temporary in nature and discharge through 

the MS4. 

2. Chesapeake Bay TMDL planning. 

a. In accordance with Table 1, the operator shall develop and submit to the department for its review and 

acceptance an approvable Chesapeake Bay TMDL Action Plan. Unless specifically denied in writing by the 

department, this plan becomes effective and enforceable 90 days after the date received by the department. The 

plan shall include:  

(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; 

(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; 

(3) The means and methods that will be utilized to address discharges into the MS4 from new sources; 

(4) 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 versions of Tables 2 a-d 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 (EOS) loading rate: 

Table 2 a: Calculation Sheet for Estimating Existing Source Loads for the James River 
Basin

*Based on Chesapeake Bay Program Watershed Model Phase 5.3.2 

Subsource Pollutant

Total Existing 
Acres Served 

by MS4 
(6/30/09)

2009 EOS 
Loading Rate 

(lbs/acre)

Estimated 
Total POC 

Load Based 
on 2009 

Progress 
Run

Regulated Urban 
Impervious 

Nitrogen 
  9.39   

Regulated Urban 
Pervious   6.99   
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Regulated Urban 
Impervious 

Phosphorus 
  1.76   

Regulated Urban 
Pervious   0.5   

Regulated Urban 
Impervious Total

Suspended 
Solids

  676.94   

Regulated Urban 
Pervious   101.08   

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 

Subsource Pollutant

Total Existing 
Acres Served 

by MS4 
(6/30/09)

2009 EOS 
Loading Rate 

(lbs/acre)

Estimated 
Total POC 

Load Based 
on 2009 

Progress 
Run

Regulated Urban 
Impervious 

Nitrogen 
  16.86   

Regulated Urban 
Pervious   10.07   

Regulated Urban 
Impervious 

Phosphorus 
  1.62   

Regulated Urban 
Pervious   0.41   

Regulated Urban 
Impervious Total

Suspended 
Solids

  1,171.32   

Regulated Urban 
Pervious   175.8   

Table 2 c: Calculation Sheet for Estimating Existing Source Loads for the 
Rappahannock River Basin

*Based on Chesapeake Bay Program Watershed Model Phase 5.3.2 

Subsource Pollutant

Total Existing 
Acres Served 

by MS4 
(6/30/09)

2009 EOS 
Loading Rate 

(lbs/acre)

Estimated 
Total POC 

Load Based 
on 2009 

Progress 
Run

Regulated Urban 
Impervious 

Nitrogen
  9.38   

Regulated Urban 
Pervious   5.34   
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(5) A determination of the total pollutant load reductions necessary to reduce the annual POC loads from existing 

sources utilizing the applicable versions of Tables 3 a-d 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 the 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.  

Regulated Urban 
Impervious 

Phosphorus 
  1.41   

Regulated Urban 
Pervious   0.38   

Regulated Urban 
Impervious Total 

Suspended 
Solids 

  423.97   

Regulated Urban 
Pervious   56.01   

Table 2 d: Calculation Sheet for Estimating Existing Source Loads for the York River 
Basin

*Based on Chesapeake Bay Program Watershed Model Phase 5.3.2 

Subsource Pollutant

Total Existing 
Acres Served 

by MS4 
(6/30/09)

2009 EOS 
Loading Rate 

(lbs/acre)

Estimated 
Total POC 

Load Based 
on 2009 

Progress 
Run

Regulated Urban 
Impervious 

Nitrogen
  7.31   

Regulated Urban 
Pervious   7.65   

Regulated Urban 
Impervious 

Phosphorus 
  1.51   

Regulated Urban 
Pervious   0.51   

Regulated Urban 
Impervious Total 

Suspended 
Solids 

  456.68   

Regulated Urban 
Pervious   72.78   

Table 3 a: Calculation Sheet for Determining Total POC Reductions Required During 
this Permit Cycle for the James River Basin

*Based on Chesapeake Bay Program Watershed Model Phase 5.3.2 

Subsource Pollutant

Total Existing 
Acres Served 

by MS4 
(6/30/09)

First Permit Cycle 
Required 

Reduction in 
Loading Rate 

(lbs/acre)

Total 
Reduction 
Required 

First Permit 
Cycle (lbs)
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Regulated Urban 
Impervious 

Nitrogen 
  0.04   

Regulated Urban 
Pervious   0.02   

Regulated Urban 
Impervious 

Phosphorus 
  0.01   

Regulated Urban 
Pervious   0.002   

Regulated Urban 
Impervious Total

Suspended 
Solids

  6.67   

Regulated Urban 
Pervious   0.44   

Table 3 b: Calculation Sheet for Determining Total POC Reductions Required During 
this Permit Cycle for the Potomac River Basin

*Based on Chesapeake Bay Program Watershed Model Phase 5.3.2 

Subsource Pollutant

Total Existing 
Acres Served 

by MS4 
(6/30/09)

First Permit Cycle 
Required 

Reduction in 
Loading Rate 

(lbs/acre)

Total 
Reduction
Required

First Permit 
Cycle (lbs)

Regulated Urban 
Impervious 

Nitrogen
  0.08   

Regulated Urban 
Pervious   0.03   

Regulated Urban 
Impervious 

Phosphorus 
  0.01   

Regulated Urban 
Pervious   0.001   

Regulated Urban 
Impervious Total 

Suspended 
Solids 

  11.71   

Regulated Urban 
Pervious   0.77   

Table 3 c: Calculation Sheet for Determining Total POC Reductions Required During 
this Permit Cycle for the Rappahannock River Basin

*Based on Chesapeake Bay Program Watershed Model Phase 5.3.2 

Subsource Pollutant

Total Existing 
Acres Served 

by MS4 
(6/30/09)

First Permit Cycle 
Required 

Reduction in 
Loading Rate 

(lbs/acre)

Total 
Reduction
Required

First Permit 
Cycle (lbs)

Regulated Urban 
Impervious   0.04   
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(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; 

(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 Table 4 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. 

Regulated Urban 
Pervious 

Nitrogen
  0.02   

Regulated Urban 
Impervious 

Phosphorus 
  0.01   

Regulated Urban 
Pervious   0.002   

Regulated Urban 
Impervious Total 

Suspended 
Solids 

  4.24   

Regulated Urban 
Pervious   0.25   

Table 3 d: Calculation Sheet for Determining Total POC Reductions Required During 
this Permit Cycle for the York River Basin

*Based on Chesapeake Bay Program Watershed Model Phase 5.3.2 

Subsource Pollutant

Total Existing 
Acres Served 

by MS4 
(6/30/09)

First Permit Cycle 
Required 

Reduction in 
Loading Rate 

(lbs/acre)

Total 
Reduction
Required

First Permit 
Cycle (lbs)

Regulated Urban 
Impervious 

Nitrogen
  0.03   

Regulated Urban 
Pervious   0.02   

Regulated Urban 
Impervious 

Phosphorus 
  0.01   

Regulated Urban 
Pervious   0.002   

Regulated Urban 
Impervious Total 

Suspended 
Solids 

  4.60   

Regulated Urban 
Pervious   0.32   
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(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 to develop the equivalent pollutant load for 

nitrogen and total suspended solids. 

(9) The operator shall address any modification to the TMDL or watershed implementation plan that occurs during 

the term of this state permit as part of its permit reapplication and not during the term of this state permit. 

(10) A list of future projects and associated acreage that qualify as grandfathered in accordance with 9VAC25-870-

48;

(11) An estimate of the expected costs to implement the requirements of this special condition during the state 

permit cycle; and 

(12) An opportunity for receipt and consideration of public comment regarding the draft Chesapeake Bay TMDL 

Action Plan. 

b. As part of development of the Chesapeake Bay TMDL Action Plan, the operator may consider: 

(1) Implementation of BMPs on unregulated lands provided any necessary baseline reduction is not included 

toward meeting the required reduction in this permit;  

(2) Utilization of stream restoration projects, provided that the credit applied to the required POC load reduction is 

prorated based on the ratio of regulated urban acres to total drainage acres upstream of the restored area; 

(3) Establishment of a memorandum of understanding (MOU) with other MS4 operators that discharge to the 

same or adjacent eight digit hydrologic unit within the same basin to implement BMPs collectively. The MOU shall 

include a mechanism for dividing the POC reductions created by BMP implementation between the cooperative 

MS4s;

(4) Utilization of any pollutant trading or offset program in accordance with §§ 62.1-44.19:20 through 62.1-44.19:23

of the Code of Virginia, governing trading and offsetting;  

(5) A more stringent average land cover condition based on less than 16% impervious cover for new sources 

Table 4: Ratio of Phosphorus Loading Rate to Nitrogen and Total Suspended Solids 
Loading Rates for Chesapeake Bay Basins

Ratio of Phosphorus 
to Other POCs 

(Based on All Land 
Uses 2009 Progress 

Run)

Phosphorus
Loading Rate 

(lbs/acre)
Nitrogen Loading 

Rate (lbs/acre)

Total Suspended 
Solids Loading 
Rate (lbs/acre)

James River Basin 1.0 5.2 420.9 

Potomac River Basin 1.0 6.9 469.2 

Rappahannock River 
Basin 

1.0 
6.7 320.9 

York River Basin 1.0 9.5 531.6 
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initiating construction between July 1, 2009, and June 30, 2014, and all grandfathered projects where allowed by 

law; and

(6) Any BMPs installed after June 30, 2009, as part of a retrofit program may be applied towards meeting the 

required load reductions provided any necessary baseline reductions are not included.  

3. Chesapeake Bay TMDL Action Plan implementation. The operator shall implement the TMDL Action Plan 

according to the schedule therein. Compliance with this requirement represents adequate progress for this state 

permit term towards achieving TMDL wasteload allocations consistent with the assumptions and requirements of the 

TMDL. For the purposes of this permit, the implementation of the following represents implementation to the 

maximum extent practicable and demonstrates adequate progress: 

a. Implementation of nutrient management plans in accordance with the schedule identified in the minimum 

control measure in Section II related to pollution prevention/good housekeeping for municipal operations; 

b. Implementation of the minimum control measure in Section II related to construction site stormwater runoff 

control in accordance with this state permit shall address discharges from transitional sources; 

c. Implementation of the means and methods to address discharges from new sources in accordance with the 

minimum control measure in Section II related to post-construction stormwater management in new development 

and development of prior developed lands and in order to offset 5.0% of the total increase in POC loads between 

July 1, 2009, and June 30, 2014. Increases in the POC load from grandfathered projects initiating construction 

after July 1, 2014, must be offset prior to completion of the project; and 

d. Implementation of means and methods sufficient to meet the required reductions of POC loads from existing 

sources in accordance with the Chesapeake Bay TMDL Action Plan. 

4. Annual reporting requirements. 

a. In accordance with Table 1, the operator shall submit the Chesapeake Bay Action Plan with the appropriate 

annual report. 

b. Each subsequent annual report shall include a list of control measures implemented during the reporting period 

and the cumulative progress toward meeting the compliance targets for nitrogen, phosphorus, and total 

suspended solids. 

c. Each subsequent annual report shall include a list of control measures, in an electronic format provided by the 

department, that were implemented during the reporting cycle and the estimated reduction achieved by the 

control. For stormwater management controls, the report shall include the information required in Section II B 5 e 

and shall include whether an existing stormwater management control was retrofitted, and if so, the existing 

stormwater management control type retrofit used. 

d. Each annual report shall include a list of control measures that are expected to be implemented during the next 

reporting period and the expected progress toward meeting the compliance targets for nitrogen, phosphorus, and 

total suspended solids. 

5. The operator shall include the following as part of its reapplication package due in accordance with Section III M: 

Page 11 of 36LIS > Administrative Code > 9VAC25-890-40

5/7/2014mhtml:file://C:\Users\janet_frey\Desktop\Temp desktop\VA MS4-SW regs\LIS Administrat...



a. Documentation that sufficient control measures have been implemented to meet the compliance target 

identified in this special condition. If temporary credits or offsets have been purchased in order to meet the 

compliance target, the list of temporary reductions utilized to meet the required reduction in this state permit and a 

schedule of implementation to ensure the permanent reduction must be provided; and 

b. A draft second phase Chesapeake Bay TMDL Action Plan designed to reduce the existing pollutant load as 

follows:

(1) The existing pollutant of concern loads by an additional seven times the required reductions in loading rates 

using the applicable Table 3 for sources included in the 2000 U.S. Census Bureau urbanized areas;  

(2) The existing pollutant of concerns loads by an additional eight times the required reductions in loading rates 

using the applicable Table 3 for expanded sources identified in the U.S. Census Bureau 2010 urbanized areas; 

(3) An additional 35% reduction in new sources developed between 2009 and 2014 and for which the land use 

cover condition was greater than 16%; and 

(4) Accounts for any modifications to the applicable loading rate provided to the operator as a result of TMDL 

modification.

SECTION II 

MUNICIPAL SEPARATE STORM SEWER SYSTEM MANAGEMENT PROGRAM 

A. The operator of a small MS4 must develop, implement, and enforce a MS4 Program designed to reduce the 

discharge of pollutants from the small MS4 to the maximum extent practicable (MEP), to protect water quality, to ensure 

compliance by the operator with water quality standards, and to satisfy the appropriate water quality requirements of the 

Clean Water Act and its attendant regulations. The MS4 Program must include the minimum control measures described in 

paragraph B of this section. Implementation of best management practices consistent with the provisions of an iterative MS4 

Program required pursuant to this section constitutes compliance with the standard of reducing pollutants to the "maximum 

extent practicable," protects water quality in the absence of a TMDL wasteload allocation, ensures compliance by the 

operator with water quality standards, and satisfies the appropriate water quality requirements of the Clean Water Act and 

regulations in the absence of a TMDL WLA. The requirements of this section and those special conditions set out in Section 

I B also apply where a WLA is applicable. 

B. Minimum control measures. 

NOTE regarding minimum control measures for public education and outreach on stormwater impacts and public 

involvement/participation: "Public" is not defined in this permit. However, the department concurs with the following EPA 

statement, which was published in the Federal Register, Volume 64, No. 235, page 68,750 on December 8, 1999, regarding 

"public" and its applicability to MS4 programs: "EPA acknowledges that federal and state facilities are different from 

municipalities. EPA believes, however, that the minimum measures are flexible enough that they can be implemented by 

these facilities. As an example, DOD commentators asked about how to interpret the term "public" for military installations

when implementing the public education measure. EPA agrees with the suggested interpretation of "public" for DOD 

facilities as "the resident and employee population within the fence line of the facility." The department recommends that 

nontraditional MS4 operators, such as state and federal entities and local school districts, utilize this statement as guidance
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when determining their applicable "public" for compliance with this permit.  

1. Public education and outreach on stormwater impacts.  

a. The operator shall continue to implement the public education and outreach program as included in the 

registration statement until the program is updated to meet the conditions of this state permit. Operators who have 

not previously held MS4 permit coverage shall implement this program in accordance with the schedule provided 

with the completed registration statement. 

b. The public education and outreach program should be designed with consideration of the following goals: 

(1) Increasing target audience knowledge about the steps that can be taken to reduce stormwater pollution, 

placing priority on reducing impacts to impaired waters and other local water pollution concerns; 

(2) Increasing target audience knowledge of hazards associated with illegal discharges and improper disposal of 

waste, including pertinent legal implications; and 

(3) Implementing a diverse program with strategies that are targeted towards audiences most likely to have 

significant stormwater impacts. 

c. The updated program shall be designed to: 

(1) Identify, at a minimum, three high-priority water quality issues, that contribute to the discharge of stormwater 

(e.g., Chesapeake Bay nutrients, pet wastes and local bacteria TMDLs, high-quality receiving waters, and illicit 

discharges from commercial sites) and a rationale for the selection of the three high-priority water quality issues; 

(2) Identify and estimate the population size of the target audience or audiences who is most likely to have 

significant impacts for each high-priority water quality issue; 

(3) Develop relevant message or messages and associated educational and outreach materials (e.g., various 

media such as printed materials, billboard and mass transit advertisements, signage at select locations, radio 

advertisements, television advertisements, websites, and social media) for message distribution to the selected 

target audiences while considering the viewpoints and concerns of the target audiences including minorities, 

disadvantaged audiences, and minors; 

(4) Provide for public participation during public education and outreach program development; 

(5) Annually conduct sufficient education and outreach activities designed to reach an equivalent 20% of each 

high-priority issue target audience. It shall not be considered noncompliance for failure to reach 20% of the target 

audience. However, it shall be a compliance issue if insufficient effort is made to annually reach a minimum of 

20% of the target audience; and 

(6) Provide for the adjustment of target audiences and messages including educational materials and delivery 

mechanisms to reach target audiences in order to address any observed weaknesses or shortcomings. 

d. The operator may coordinate their public education and outreach efforts with other MS4 operators; however, 

each operator shall be individually responsible for meeting all of its state permit requirements. 

e. Prior to application for continued state permit coverage required in Section III M, the operator shall evaluate the 

education and outreach program for: 
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(1) Appropriateness of the high-priority stormwater issues; 

(2) Appropriateness of the selected target audiences for each high-priority stormwater issue; 

(3) Effectiveness of the message or messages being delivered; and 

(4) Effectiveness of the mechanism or mechanisms of delivery employed in reaching the target audiences. 

f. The MS4 Program Plan shall describe how the conditions of this permit shall be updated in accordance with 

Table 1. 

g. The operator shall include the following information in each annual report submitted to the department during 

this permit term: 

(1) A list of the education and outreach activities conducted during the reporting period for each high-priority water 

quality issue, the estimated number of people reached, and an estimated percentage of the target audience or 

audiences that will be reached; and 

(2) A list of the education and outreach activities that will be conducted during the next reporting period for each 

high-priority water quality issue, the estimated number of people that will be reached, and an estimated 

percentage of the target audience or audiences that will be reached. 

2. Public involvement/participation.

a. Public involvement. 

(1) The operator shall comply with any applicable federal, state, and local public notice requirements. 

(2) The operator shall: 

(a) Maintain an updated MS4 Program Plan. Any required updates to the MS4 Program Plan shall be completed 

at a minimum of once a year and shall be updated in conjunction with the annual report. The operator shall post 

copies of each MS4 program plan on its webpage at a minimum of once a year and within 30 days of submittal of 

the annual report to the department.  

(b) Post copies of each annual report on the operator's web page within 30 days of submittal to the department 

and retain copies of annual reports online for the duration of this state permit; and  

(c) Prior to applying for coverage as required by Section III M, notify the public and provide for receipt of comment 

of the proposed MS4 Program Plan that will be submitted with the registration statement. As part of the 

reapplication, the operator shall address how it considered the comments received in the development of its MS4 

Program Plan. The operator shall give public notice by a method reasonably calculated to give actual notice of the 

action in question to the persons potentially affected by it, including press releases or any other forum or medium 

to solicit public participation. 

b. Public participation. The operator shall participate, through promotion, sponsorship, or other involvement, in a 

minimum of four local activities annually (e.g., stream cleanups; hazardous waste cleanup days; and meetings 

with watershed associations, environmental advisory committees, and other environmental organizations that 

operate within proximity to the operator's small MS4). The activities shall be aimed at increasing public 

participation to reduce stormwater pollutant loads; improve water quality; and support local restoration and clean-
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up projects, programs, groups, meetings, or other opportunities for public involvement. 

c. The MS4 Program Plan shall include written procedures for implementing this program. 

d. Each annual report shall include: 

(1) A web link to the MS4 Program Plan and annual report; and 

(2) Documentation of compliance with the public participation requirements of this section. 

3. Illicit discharge detection and elimination.  

a. The operator shall maintain an accurate storm sewer system map and information table and shall update it in 

accordance with the schedule set out in Table 1. 

(1) The storm sewer system map must show the following, at a minimum: 

(a) The location of all MS4 outfalls. In cases where the outfall is located outside of the MS4 operator's legal 

responsibility, the operator may elect to map the known point of discharge location closest to the actual outfall. 

Each mapped outfall must be given a unique identifier, which must be noted on the map; and 

(b) The name and location of all waters receiving discharges from the MS4 outfalls and the associated HUC. 

(2) The associated information table shall include for each outfall the following: 

(a) The unique identifier; 

(b) The estimated MS4 acreage served; 

(c) The name of the receiving surface water and indication as to whether the receiving water is listed as impaired 

in the Virginia 2010 303(d)/305(b) Water Quality Assessment Integrated Report; and 

(d) The name of any applicable TMDL or TMDLs. 

(3) Within 48 months of coverage under this state permit, the operator shall have a complete and updated storm 

sewer system map and information table that includes all MS4 outfalls located within the boundaries identified as 

"urbanized" areas in the 2010 Decennial Census and shall submit the updated information table as an appendix 

to the annual report. 

(4) The operator shall maintain a copy of the current storm sewer system map and outfall information table for 

review upon request by the public or by the department. 

(5) The operator shall continue to identify other points of discharge. The operator shall notify in writing the 

downstream MS4 of any known physical interconnection. 

b. The operator shall effectively prohibit, through ordinance or other legal mechanism, nonstormwater discharges 

into the storm sewer system to the extent allowable under federal, state, or local law, regulation, or ordinance. 

Categories of nonstormwater discharges or flows (i.e., illicit discharges) identified in 9VAC25-870-400 D 2 c (3) must 

be addressed only if they are identified by the operator as significant contributors of pollutants to the small MS4. 

Flows that have been identified in writing by the department as de minimis discharges are not significant sources 

of pollutants to surface water and do not require a VPDES permit. 

c. The operator shall develop, implement, and update, when appropriate, written procedures to detect, identify, 
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and address unauthorized nonstormwater discharges, including illegal dumping, to the small MS4. These 

procedures shall include: 

(1) Written dry weather field screening methodologies to detect and eliminate illicit discharges to the MS4 that 

include field observations and field screening monitoring and that provide: 

(a) A prioritized schedule of field screening activities determined by the operator based on such criteria as age of 

the infrastructure, land use, historical illegal discharges, dumping or cross connections. 

(b) The minimum number of field screening activities the operator shall complete annually to be determined as 

follows: (i) if the total number of outfalls in the small MS4 is less than 50, all outfalls shall be screened annually or 

(ii) if the small MS4 has 50 or more total outfalls, a minimum of 50 outfalls shall be screened annually. 

(c) Methodologies to collect the general information such as time since the last rain, the quantity of the last rain, 

site descriptions (e.g., conveyance type and dominant watershed land uses), estimated discharge rate (e.g., width 

of water surface, approximate depth of water, approximate flow velocity, and flow rate), and visual observations 

(e.g., order, color, clarity, floatables, deposits or stains, vegetation condition, structural condition, and biology). 

(d) A time frame upon which to conduct an investigation or investigations to identify and locate the source of any 

observed continuous or intermittent nonstormwater discharge prioritized as follows: (i) illicit discharges suspected 

of being sanitary sewage or significantly contaminated must be investigated first and (ii) investigations of illicit 

discharges suspected of being less hazardous to human health and safety such as noncontact cooling water or 

wash water may be delayed until after all suspected sanitary sewage or significantly contaminated discharges 

have been investigated, eliminated, or identified. Discharges authorized under a separate VPDES or state permit 

require no further action under this permit. 

(e) Methodologies to determine the source of all illicit discharges shall be conducted. If an illicit discharge is 

found, but within six months of the beginning of the investigation neither the source nor the same nonstormwater 

discharge has been identified, then the operator shall document such in accordance with Section II B 3 f. If the 

observed discharge is intermittent, the operator must document that a minimum of three separate investigations 

were made in an attempt to observe the discharge when it was flowing. If these attempts are unsuccessful, the 

operator shall document such in accordance with Section II B 3 f. 

(f) Mechanisms to eliminate identified sources of illicit discharges including a description of the policies and 

procedures for when and how to use legal authorities. 

(g) Methods for conducting a follow-up investigation in order to verify that the discharge has been eliminated. 

(h) A mechanism to track all investigations to document: (i) the date or dates that the illicit discharge was 

observed and reported; (ii) the results of the investigation; (iii) any follow-up to the investigation; (iv) resolution of 

the investigation; and (v) the date that the investigation was closed. 

d. The operator shall promote, publicize, and facilitate public reporting of illicit discharges into or from MS4s. The 

operator shall conduct inspections in response to complaints and follow-up inspections as needed to ensure that 

corrective measures have been implemented by the responsible party. 
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e. The MS4 Program Plan shall include all procedures developed by the operator to detect, identify, and address 

nonstormwater discharges to the MS4 in accordance with the schedule in Table 1. In the interim, the operator 

shall continue to implement the program as included as part of the registration statement until the program is 

updated to meet the conditions of this permit. Operators, who have not previously held MS4 permit coverage, 

shall implement this program in accordance with the schedule provided with the completed registration statement.

f. Annual reporting requirements. Each annual report shall include: 

(1) A list of any written notifications of physical interconnection given by the operator to other MS4s; 

(2) The total number of outfalls screened during the reporting period, the screening results, and detail of any 

follow-up actions necessitated by the screening results; and 

(3) A summary of each investigation conducted by the operator of any suspected illicit discharge. The summary 

must include: (i) the date that the suspected discharge was observed, reported, or both; (ii) how the investigation 

was resolved, including any follow-up, and (iii) resolution of the investigation and the date the investigation was 

closed.

4. Construction site stormwater runoff control. 

a. Applicable oversight requirements. The operator shall utilize its legal authority, such as ordinances, permits, 

orders, specific contract language, and interjurisdictional agreements, to address discharges entering the MS4 

from the following land-disturbing activities: 

(1) Land-disturbing activities as defined in § 62.1-44.15:51 of the Code of Virginia that result in the disturbance of 

10,000 square feet or greater; 

(2) Land-disturbing activities in jurisdictions in Tidewater Virginia, as defined in § 62.1-44.15:68 of the Code of 

Virginia, that disturb 2,500 square feet or greater and are located in areas designated as Resource Protection 

Areas (RPA), Resource Management Areas (RMA) or Intensely Developed Acres (IDA), pursuant to the 

Chesapeake Bay Preservation Area Designation and Management Regulations adopted pursuant to the 

Chesapeake Bay Preservation Act; 

(3) Land-disturbing activities disturbing less than the minimum land disturbance identified in subdivision (1) or (2) 

above for which a local ordinance requires that an erosion and sediment control plan be developed; and 

(4) Land-disturbing activities on individual residential lots or sections of residential developments being developed 

by different property owners and where the total land disturbance of the residential development is 10,000 square 

feet or greater. The operator may utilize an agreement in lieu of a plan as provided in § 62.1-44.15:55 of the Code 

of Virginia for this category of land disturbances. 

b. Required plan approval prior to commencement of the land disturbing activity. The operator shall require that 

land disturbance not begin until an erosion and sediment control plan or an agreement in lieu of a plan as 

provided in § 62.1-44.15:55 is approved by a VESCP authority in accordance with the Erosion and Sediment 

Control Law (§ 62.1-44.15:51 et seq. of the Code of Virginia). The plan shall be: 

(1) Compliant with the minimum standards identified in 9VAC25-840-40 of the Erosion and Sediment Control 
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Regulations; or 

(2) Compliant with department-approved annual standards and specifications. Where applicable, the plan shall be 

consistent with any additional or more stringent, or both, erosion and sediment control requirements established 

by state regulation or local ordinance. 

c. Compliance and enforcement. 

(1) The operator shall inspect land-disturbing activities for compliance with an approved erosion and sediment 

control plan or agreement in lieu of a plan in accordance with the minimum standards identified in 9VAC25-840-40

or with department-approved annual standards and specifications. 

(2) The operator shall implement an inspection schedule for land-disturbing activities identified in Section II B 4 a 

as follows: 

(a) Upon initial installation of erosion and sediment controls; 

(b) At least once during every two-week period; 

(c) Within 48 hours of any runoff-producing storm event; and 

(d) Upon completion of the project and prior to the release of any applicable performance bonds. 

Where an operator establishes an alternative inspection program as provided for in 9VAC25-840-60 B 2, the written 

schedule shall be implemented in lieu of Section II B 4 c (2) and the written plan shall be included in the MS4 

Program Plan. 

(3) Operator inspections shall be conducted by personnel who hold a certificate of competence in accordance 

with 9VAC25-850-40. Documentation of certification shall be made available upon request by the VESCP authority 

or other regulatory agency. 

(4) The operator shall promote to the public a mechanism for receipt of complaints regarding regulated land-

disturbing activities and shall follow up on any complaints regarding potential water quality and compliance 

issues.

(5) The operator shall utilize its legal authority to require compliance with the approved plan where an inspection 

finds that the approved plan is not being properly implemented. 

(6) The operator shall utilize, as appropriate, its legal authority to require changes to an approved plan when an 

inspection finds that the approved plan is inadequate to effectively control soil erosion, sediment deposition, and 

runoff to prevent the unreasonable degradation of properties, stream channels, waters, and other natural 

resources. 

(7) The operator shall require implementation of appropriate controls to prevent nonstormwater discharges to the 

MS4, such as wastewater, concrete washout, fuels and oils, and other illicit discharges identified during land-

disturbing activity inspections of the MS4. The discharge of nonstormwater discharges other than those identified 

in 9VAC25-890-20 through the MS4 is not authorized by this state permit. 

(8) The operator may develop and implement a progressive compliance and enforcement strategy provided that 

such strategy is included in the MS4 Program Plan and is consistent with 9VAC25-840.
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d. Regulatory coordination. The operator shall implement enforceable procedures to require that large 

construction activities as defined in 9VAC25-870-10 and small construction activities as defined in 9VAC25-870-10,

including municipal construction activities, secure necessary state permit authorizations from the department to 

discharge stormwater. 

e. MS4 Program requirements. The operator's MS4 Program Plan shall include: 

(1) A description of the legal authorities utilized to ensure compliance with the minimum control measure in 

Section II related to construction site stormwater runoff control such as ordinances, permits, orders, specific 

contract language, and interjurisdictional agreements; 

(2) Written plan review procedures and all associated documents utilized in plan review; 

(3) For the MS4 operators who obtain department-approved standards and specifications, a copy of the current 

standards and specifications; 

(4) Written inspection procedures and all associated documents utilized during inspection including the inspection 

schedule; 

(5) Written procedures for compliance and enforcement, including a progressive compliance and enforcement 

strategy, where appropriate; and 

(6) The roles and responsibilities of each of the operator's departments, divisions, or subdivisions in implementing 

the minimum control measure in Section II related to construction site stormwater runoff control. If the operator 

utilizes another entity to implement portions of the MS4 Program Plan, a copy of the written agreement must be 

retained in the MS4 Program Plan. The description of each party's roles and responsibilities, including any written 

agreements with third parties, shall be updated as necessary. 

Reference may be made to any listed requirements in this subdivision provided the location of where the 

reference material can be found is included and the reference material is made available to the public upon 

request. 

f. Reporting requirements. The operator shall track regulated land-disturbing activities and submit the following 

information in all annual reports: 

(1) Total number of regulated land-disturbing activities; 

(2) Total number of acres disturbed; 

(3) Total number of inspections conducted; and 

(4) A summary of the enforcement actions taken, including the total number and type of enforcement actions 

taken during the reporting period. 

5. Post-construction stormwater management in new development and development on prior developed lands. 

a. Applicable oversight requirements. The operator shall address post-construction stormwater runoff that enters 

the MS4 from the following land-disturbing activities: 

(1) New development and development on prior developed lands that are defined as large construction activities 

or small construction activities in 9VAC25-870-10;
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(2) New development and development on prior developed lands that disturb greater than or equal to 2,500 

square feet, but less than one acre, located in a Chesapeake Bay Preservation Area designated by a local 

government located in Tidewater, Virginia, as defined in § 62.1-44.15:68 of the Code of Virginia; and 

(3) New development and development on prior developed lands where an applicable state regulation or local 

ordinance has designated a more stringent regulatory size threshold than that identified in subdivision (1) or (2) 

above. 

b. Required design criteria for stormwater runoff controls. The operator shall utilize legal authority, such as 

ordinances, permits, orders, specific contract language, and interjurisdictional agreements, to require that 

activities identified in Section II B 5 a address stormwater runoff in such a manner that stormwater runoff controls 

are designed and installed: 

(1) In accordance with the appropriate water quality and water quantity design criteria as required in Part II 

(9VAC25-870-40 et seq.) of 9VAC25-870;

(2) In accordance with any additional applicable state or local design criteria required at project initiation; and 

(3) Where applicable, in accordance with any department-approved annual standards and specifications. 

Upon board approval of a Virginia Stormwater Management Program authority (VSMP Authority) as defined in 

§ 62.1-44.15:24 of the Code of Virginia and reissuance of the Virginia Stormwater Management Program (VSMP) 

General Permit for Discharges of Stormwater from Construction Activities, the operator shall require that 

stormwater management plans are approved by the appropriate VSMP Authority prior to land disturbance. In 

accordance with § 62.1-44.15:27 M of the Code of Virginia, VSMPs shall become effective July 1, 2014, unless 

otherwise specified by state law or by the board. 

c. Inspection, operation, and maintenance verification of stormwater management facilities. 

(1) For stormwater management facilities not owned by the MS4 operator, the following conditions apply: 

(a) The operator shall require adequate long-term operation and maintenance by the owner of the stormwater 

management facility by requiring the owner to develop a recorded inspection schedule and maintenance

agreement to the extent allowable under state or local law or other legal mechanism; 

(b) The operator or his designee shall implement a schedule designed to inspect all privately owned stormwater 

management facilities that discharge into the MS4 at least once every five years to document that maintenance is 

being conducted in such a manner to ensure long-term operation in accordance with the approved designs. 

(c) The operator shall utilize its legal authority for enforcement of maintenance responsibilities if maintenance is 

neglected by the owner. The operator may develop and implement a progressive compliance and enforcement 

strategy provided that the strategy is included in the MS4 Program Plan. 

(d) Beginning with the issuance of this state permit, the operator may utilize strategies other than maintenance 

agreements such as periodic inspections, homeowner outreach and education, and other methods targeted at 

promoting the long-term maintenance of stormwater control measures that are designed to treat stormwater runoff 

solely from the individual residential lot. Within 12 months of coverage under this permit, the operator shall 
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develop and implement these alternative strategies and include them in the MS4 Program Plan. 

(2) For stormwater management facilities owned by the MS4 operator, the following conditions apply: 

(a) The operator shall provide for adequate long-term operation and maintenance of its stormwater management 

facilities in accordance with written inspection and maintenance procedures included in the MS4 Program Plan. 

(b) The operator shall inspect these stormwater management facilities annually. The operator may choose to 

implement an alternative schedule to inspect these stormwater management facilities based on facility type and 

expected maintenance needs provided that the alternative schedule is included in the MS4 Program Plan. 

(c) The operator shall conduct maintenance on its stormwater management facilities as necessary. 

d. MS4 Program Plan requirements. The operator's MS4 Program Plan shall be updated in accordance with Table 

1 to include: 

(1) A list of the applicable legal authorities such as ordinance, state and other permits, orders, specific contract 

language, and interjurisdictional agreements to ensure compliance with the minimum control measure in Section 

II related to post-construction stormwater management in new development and development on prior developed 

lands;

(2) Written policies and procedures utilized to ensure that stormwater management facilities are designed and 

installed in accordance with Section II B 5 b; 

(3) Written inspection policies and procedures utilized in conducting inspections; 

(4) Written procedures for inspection, compliance and enforcement to ensure maintenance is conducted on 

private stormwater facilities to ensure long-term operation in accordance with approved design; 

(5) Written procedures for inspection and maintenance of operator-owned stormwater management facilities; 

(6) The roles and responsibilities of each of the operator's departments, divisions, or subdivisions in implementing 

the minimum control measure in Section II related to post-construction stormwater management in new 

development and development on prior developed lands. If the operator utilizes another entity to implement 

portions of the MS4 Program Plan, a copy of the written agreement must be retained in the MS4 Program Plan. 

Roles and responsibilities shall be updated as necessary. 

e. Stormwater management facility tracking and reporting requirements. The operator shall maintain an updated 

electronic database of all known operator-owned and privately-owned stormwater management facilities that 

discharge into the MS4. The database shall include the following: 

(1) The stormwater management facility type; 

(2) A general description of the facility's location, including the address or latitude and longitude; 

(3) The acres treated by the facility, including total acres, as well as the breakdown of pervious and impervious 

acres;

(4) The date the facility was brought online (MM/YYYY). If the date is not known, the operator shall use June 30, 

2005, as the date brought online for all previously existing stormwater management facilities; 

(5) The sixth order hydrologic unit code (HUC) in which the stormwater management facility is located; 
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(6) The name of any impaired water segments within each HUC listed in the 2010 § 305(b)/303(d) Water Quality 

Assessment Integrated Report to which the stormwater management facility discharges; 

(7) Whether the stormwater management facility is operator-owned or privately-owned; 

(8) Whether a maintenance agreement exists if the stormwater management facility is privately owned; and 

(9) The date of the operator's most recent inspection of the stormwater management facility. 

In addition, the operator shall annually track and report the total number of inspections completed and, when 

applicable, the number of enforcement actions taken to ensure long-term maintenance. 

The operator shall submit an electronic database or spreadsheet of all stormwater management facilities brought 

online during each reporting year with the appropriate annual report. Upon such time as the department provides 

the operators access to a statewide web-based reporting electronic database or spreadsheet, the operator shall 

utilize such database to complete the pertinent reporting requirements of this state permit. 

6. Pollution prevention/good housekeeping for municipal operations.  

a. Operations and maintenance activities. The MS4 Program Plan submitted with the registration statement shall 

be implemented by the operator until updated in accordance with this state permit. In accordance with Table 1, 

the operator shall develop and implement written procedures designed to minimize or prevent pollutant discharge 

from: (i) daily operations such as road, street, and parking lot maintenance; (ii) equipment maintenance; and (iii) 

the application, storage, transport, and disposal of pesticides, herbicides, and fertilizers. The written procedures 

shall be utilized as part of the employee training. At a minimum, the written procedures shall be designed to: 

(1) Prevent illicit discharges; 

(2) Ensure the proper disposal of waste materials, including landscape wastes; 

(3) Prevent the discharge of municipal vehicle wash water into the MS4 without authorization under a separate 

VPDES permit; 

(4) Prevent the discharge of wastewater into the MS4 without authorization under a separate VPDES permit; 

(5) Require implementation of best management practices when discharging water pumped from utility 

construction and maintenance activities; 

(6) Minimize the pollutants in stormwater runoff from bulk storage areas (e.g., salt storage, topsoil stockpiles) 

through the use of best management practices; 

(7) Prevent pollutant discharge into the MS4 from leaking municipal automobiles and equipment; and 

(8) Ensure that the application of materials, including fertilizers and pesticides, is conducted in accordance with 

the manufacturer's recommendations. 

b. Municipal facility pollution prevention and good housekeeping. 

(1) Within 12 months of state permit coverage, the operator shall identify all municipal high-priority facilities. 

These high-priority facilities shall include: (i) composting facilities, (ii) equipment storage and maintenance 

facilities, (iii) materials storage yards, (iv) pesticide storage facilities, (v) public works yards, (vi) recycling facilities,

(vii) salt storage facilities, (viii) solid waste handling and transfer facilities, and (ix) vehicle storage and 
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maintenance yards. 

(2) Within 12 months of state permit coverage, the operator shall identify which of the municipal high-priority 

facilities have a high potential of discharging pollutants. Municipal high-priority facilities that have a high potential 

for discharging pollutants are those facilities identified in subsection (1) above that are not covered under a 

separate VPDES permit and which any of the following materials or activities occur and are expected to have 

exposure to stormwater resulting from rain, snow, snowmelt or runoff: 

(a) Areas where residuals from using, storing or cleaning machinery or equipment remain and are exposed to 

stormwater;  

(b) Materials or residuals on the ground or in stormwater inlets from spills or leaks;

(c) Material handling equipment (except adequately maintained vehicles);  

(d) Materials or products that would be expected to be mobilized in stormwater runoff during loading/unloading or 

transporting activities (e.g., rock, salt, fill dirt);  

(e) Materials or products stored outdoors (except final products intended for outside use where exposure to 

stormwater does not result in the discharge of pollutants);  

(f) Materials or products that would be expected to be mobilized in stormwater runoff contained in open, 

deteriorated or leaking storage drums, barrels, tanks, and similar containers;  

(g) Waste material except waste in covered, non-leaking containers (e.g., dumpsters);  

(h) Application or disposal of process wastewater (unless otherwise permitted); or  

(i) Particulate matter or visible deposits of residuals from roof stacks, vents or both not otherwise regulated (i.e., 

under an air quality control permit) and evident in the stormwater runoff. 

(3) The operator shall develop and implement specific stormwater pollution prevention plans for all high-priority 

facilities identified in subdivision 2 of this subsection. The operator shall complete SWPPP development and 

implementation shall be completed within 48 months of coverage under this state permit. Facilities covered under 

a separate VPDES permit shall adhere to the conditions established in that permit and are excluded from this 

requirement. 

(4) Each SWPPP shall include: 

(a) A site description that includes a site map identifying all outfalls, direction of flows, existing source controls, 

and receiving water bodies; 

(b) A discussion and checklist of potential pollutants and pollutant sources; 

(c) A discussion of all potential nonstormwater discharges; 

(d) Written procedures designed to reduce and prevent pollutant discharge; 

(e) A description of the applicable training as required in Section II B 6 d; 

(f) Procedures to conduct an annual comprehensive site compliance evaluation; 

(g) An inspection and maintenance schedule for site specific source controls. The date of each inspection and 
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associated findings and follow-up shall be logged in each SWPPP; 

(h) The contents of each SWPPP shall be evaluated and modified as necessary to accurately reflect any 

discharge, release, or spill from the high priority facility reported in accordance with Section III G. For each such 

discharge, release, or spill, the SWPPP must include the following information: date of incident; material 

discharged, released, or spilled; and quantity discharged, released or spilled; and 

(i) A copy of each SWPPP shall be kept at each facility and shall be kept updated and utilized as part of staff 

training required in Section II B 6 d. 

c. Turf and landscape management. 

(1) The operator shall implement turf and landscape nutrient management plans that have been developed by a 

certified turf and landscape nutrient management planner in accordance with § 10.1-104.2 of the Code of Virginia 

on all lands owned or operated by the MS4 operator where nutrients are applied to a contiguous area greater than 

one acre. Implementation shall be in accordance with the following schedule: 

(a) Within 12 months of state permit coverage, the operator shall identify all applicable lands where nutrients are 

applied to a contiguous area of more than one acre. A latitude and longitude shall be provided for each such 

piece of land and reported in the annual report. 

(b) Within 60 months of state permit coverage, the operator shall implement turf and landscape nutrient 

management plans on all lands where nutrients are applied to a contiguous area of more than one acre. The 

following measurable outcomes are established for the implementation of turf and landscape nutrient 

management plans: (i) within 24 months of permit coverage, not less than 15% of all identified acres will be 

covered by turf and landscape nutrient management plans; (ii) within 36 months of permit coverage, not less than 

40% of all identified acres will be covered by turf and landscape nutrient management plans; and (iii) within 48 

months of permit coverage, not less than 75% of all identified acres will be covered by turf and landscape nutrient 

management plans. The operator shall not fail to meet the measurable goals for two consecutive years. 

(c) MS4 operators with lands regulated under § 10.1-104.4 of the Code of Virginia shall continue to implement turf 

and landscape nutrient management plans in accordance with this statutory requirement. 

(2) Operators shall annually track the following: 

(a) The total acreage of lands where turf and landscape nutrient management plans are required; and 

(b) The acreage of lands upon which turf and landscape nutrient management plans have been implemented. 

(3) The operator shall not apply any deicing agent containing urea or other forms of nitrogen or phosphorus to 

parking lots, roadways, and sidewalks, or other paved surfaces. 

d. Training. The operator shall conduct training for employees. The training requirements may be fulfilled, in total 

or in part, through regional training programs involving two or more MS4 localities provided; however, that each 

operator shall remain individually liable for its failure to comply with the training requirements in this permit. 

Training is not required if the topic is not applicable to the operator's operations and therefore does not have 

applicable personnel provided the lack of applicability is documented in the MS4 Program Plan. The operator 
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shall determine and document the applicable employees or positions to receive each type of training. The 

operator shall develop an annual written training plan including a schedule of training events that ensures 

implementation of the training requirements as follows: 

(1) The operator shall provide biennial training to applicable field personnel in the recognition and reporting of 

illicit discharges. 

(2) The operator shall provide biennial training to applicable employees in good housekeeping and pollution 

prevention practices that are to be employed during road, street, and parking lot maintenance. 

(3) The operator shall provide biennial training to applicable employees in good housekeeping and pollution 

prevention practices that are to be employed in and around maintenance and public works facilities. 

(4) The operator shall ensure that employees, and require that contractors, who apply pesticides and herbicides 

are properly trained or certified in accordance with the Virginia Pesticide Control Act (§ 3.2-3900 et seq. of the 

Code of Virginia).  

(5) The operator shall ensure that employees and contractors serving as plan reviewers, inspectors, program 

administrators, and construction site operators obtain the appropriate certifications as required under the Virginia 

Erosion and Sediment Control Law and its attendant regulations. 

(6) The operator shall ensure that applicable employees obtain the appropriate certifications as required under the 

Virginia Erosion and Sediment Control Law and its attendant regulations. 

(7) The operators shall provide biennial training to applicable employees in good housekeeping and pollution 

prevention practices that are to be employed in and around recreational facilities. 

(8) The appropriate emergency response employees shall have training in spill responses. A summary of the 

training or certification program provided to emergency response employees shall be included in the first annual 

report.

(9) The operator shall keep documentation on each training event including the training date, the number of 

employees attending the training, and the objective of the training event for a period of three years after each 

training event. 

e. The operator shall require that municipal contractors use appropriate control measures and procedures for 

stormwater discharges to the MS4 system. Oversight procedures shall be described in the MS4 Program Plan. 

f. At a minimum, the MS4 Program Plan shall contain: 

(1) The written protocols being used to satisfy the daily operations and maintenance requirements; 

(2) A list of all municipal high-priority facilities that identifies those facilities that have a high potential for chemicals 

or other materials to be discharged in stormwater and a schedule that identifies the year in which an individual 

SWPPP will be developed for those facilities required to have a SWPPP. Upon completion of a SWPPP, the 

SWPPP shall be part of the MS4 Program Plan. The MS4 Program Plan shall include the location in which the 

individual SWPPP is located; 

(3) A list of lands where nutrients are applied to a contiguous area of more than one acre. Upon completion of a 
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turf and landscape nutrient management plan, the turf and landscape nutrient management plan shall be part of 

the MS4 Program Plan. The MS4 Program Plan shall include the location in which the individual turf and 

landscape nutrient management plan is located; and  

(4) The annual written training plan for the next reporting cycle. 

g. Annual reporting requirements. 

(1) A summary report on the development and implementation of the daily operational procedures; 

(2) A summary report on the development and implementation of the required SWPPPs; 

(3) A summary report on the development and implementation of the turf and landscape nutrient management 

plans that includes: 

(a) The total acreage of lands where turf and landscape nutrient management plans are required; and 

(b) The acreage of lands upon which turf and landscape nutrient management plans have been implemented; and

(4) A summary report on the required training, including a list of training events, the training date, the number of 

employees attending training and the objective of the training. 

C. If an existing program requires the implementation of one or more of the minimum control measures of Section II B, 

the operator, with the approval of the board, may follow that program's requirements rather than the requirements of Section 

II B. A program that may be considered includes, but is not limited to, a local, state or tribal program that imposes, at a 

minimum, the relevant requirements of Section II B. 

The operator's MS4 Program Plan shall identify and fully describe any program that will be used to satisfy one or more of 

the minimum control measures of Section II B. 

If the program the operator is using requires the approval of a third party, the program must be fully approved by the 

third party, or the operator must be working towards getting full approval. Documentation of the program's approval status, 

or the progress towards achieving full approval, must be included in the annual report required by Section II E 3. The 

operator remains responsible for compliance with the permit requirements if the other entity fails to implement the control 

measures (or component thereof). 

D. The operator may rely on another entity to satisfy the state permit requirements to implement a minimum control 

measure if: (i) the other entity, in fact, implements the control measure; (ii) the particular control measure, or component 

thereof, is at least as stringent as the corresponding state permit requirement; and (iii) the other entity agrees to implement

the control measure on behalf of the operator. The agreement between the parties must be documented in writing and 

retained by the operator with the MS4 Program Plan for the duration of this state permit. 

In the annual reports that must be submitted under Section II E 3, the operator must specify that another entity is being 

relied on to satisfy some of the state permit requirements. 

If the operator is relying on another governmental entity regulated under 9VAC25-870-380 to satisfy all of the state permit 

obligations, including the obligation to file periodic reports required by Section II E 3, the operator must note that fact in the

registration statement, but is not required to file the periodic reports. 

The operator remains responsible for compliance with the state permit requirements if the other entity fails to implement 
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the control measure (or component thereof). 

E. Evaluation and assessment. 

1. MS4 Program Evaluation. The operator must annually evaluate: 

a. Program compliance;  

b. The appropriateness of the identified BMPs (as part of this evaluation, the operator shall evaluate the 

effectiveness of BMPs in addressing discharges into waters that are identified as impaired in the 2010 § 305

(b)/303(d) Water Quality Assessment Integrated Report); and 

c. Progress towards achieving the identified measurable goals. 

2. Recordkeeping. The operator must keep records required by the state permit for at least three years. These 

records must be submitted to the department only upon specific request. The operator must make the records, 

including a description of the stormwater management program, available to the public at reasonable times during 

regular business hours. 

3. Annual reports. The operator must submit an annual report for the reporting period of July 1 through June 30 to the 

department by the following October 1 of that year. The reports shall include: 

a. Background Information. 

(1) The name and state permit number of the program submitting the annual report; 

(2) The annual report permit year; 

(3) Modifications to any operator's department's roles and responsibilities; 

(4) Number of new MS4 outfalls and associated acreage by HUC added during the permit year; and 

(5) Signed certification; 

b. The status of compliance with state permit conditions, an assessment of the appropriateness of the identified 

best management practices and progress towards achieving the identified measurable goals for each of the 

minimum control measures; 

c. Results of information collected and analyzed, including monitoring data, if any, during the reporting period; 

d. A summary of the stormwater activities the operator plans to undertake during the next reporting cycle; 

e. A change in any identified best management practices or measurable goals for any of the minimum control 

measures including steps to be taken to address any deficiencies;  

f. Notice that the operator is relying on another government entity to satisfy some of the state permit obligations (if 

applicable);  

g. The approval status of any programs pursuant to Section II C (if appropriate), or the progress towards 

achieving full approval of these programs; and 

h. Information required for any applicable TMDL special condition contained in Section I. 

F. Program Plan modifications.  

1. Program modifications requested by the operator. Modifications to the MS4 Program are expected throughout the 
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life of this state permit as part of the iterative process to reduce the pollutant loadings and to protect water quality. As 

such, modifications made in accordance with this state permit as a result of the iterative process do not require 

modification of this permit unless the department determines that the changes meet the criteria referenced in 9VAC25-

870-630 or 9VAC25-870-650. Updates and modifications to the MS4 Program may be made during the life of this state 

permit in accordance with the following procedures: 

a. Adding (but not eliminating or replacing) components, controls, or requirements to the MS4 Program may be 

made by the operator at any time. Additions shall be reported as part of the annual report. 

b. Updates and modifications to specific standards and specifications, schedules, operating procedures, 

ordinances, manuals, checklists, and other documents routinely evaluated and modified are permitted under this 

state permit provided that the updates and modifications are done in a manner that (i) is consistent with the 

conditions of this state permit, (ii) follow any public notice and participation requirements established in this state 

permit, and (iii) are documented in the annual report. 

c. Replacing, or eliminating without replacement, any ineffective or infeasible strategies, policies, and BMPs 

specifically identified in this permit with alternate strategies, policies, and BMPs may be requested at any time. 

Such requests must be made in writing to the department and signed in accordance with 9VAC25-870-370, and 

include the following: 

(1) An analysis of how or why the BMPs, strategies, or policies are ineffective or infeasible, including information 

on whether the BMPs, strategies, or policies are cost prohibitive; 

(2) Expectations regarding the effectiveness of the replacement BMPs, strategies, or policies; 

(3) An analysis of how the replacement BMPs are expected to achieve the goals of the BMPs to be replaced; 

(4) A schedule for implementing the replacement BMPs, strategies, and policies; and  

(5) An analysis of how the replacement strategies and policies are expected to improve the operator's ability to 

meet the goals of the strategies and policies being replaced. 

d. The operator follows the public involvement requirements identified in Section II B 2 (a). 

2. MS4 Program updates requested by the department. In a manner and following procedures in accordance with the 

Virginia Administrative Process Act, the Virginia Stormwater Management regulations, and other applicable state law 

and regulations, the department may request changes to the MS4 Program to assure compliance with the statutory 

requirements of the Virginia Stormwater Management Act and its attendant regulations to: 

a. Address impacts on receiving water quality caused by discharges from the MS4; 

b. Include more stringent requirements necessary to comply with new state or federal laws or regulations; or 

c. Include such other conditions necessary to comply with state or federal law or regulation. 

Proposed changes requested by the department shall be made in writing and set forth the basis for and objective of 

the modification as well as the proposed time schedule for the operator to develop and implement the modification. 

The operator may propose alternative program modifications or time schedules to meet the objective of the 

requested modification, but any such modifications are at the discretion of the department. 

Page 28 of 36LIS > Administrative Code > 9VAC25-890-40

5/7/2014mhtml:file://C:\Users\janet_frey\Desktop\Temp desktop\VA MS4-SW regs\LIS Administrat...



SECTION III 

CONDITIONS APPLICABLE TO ALL STATE PERMITS 

A. Monitoring. 

1. Samples and measurements taken for the purpose of monitoring shall be representative of the monitored activity. 

2. Monitoring shall be conducted according to procedures approved under 40 CFR Part 136 or alternative methods 

approved by the U.S. Environmental Protection Agency, unless other procedures have been specified in this state 

permit. 

3. The operator shall periodically calibrate and perform maintenance procedures on all monitoring and analytical 

instrumentation at intervals that will insure accuracy of measurements. 

B. Records. 

1. Monitoring records/reports shall include: 

a. The date, exact place, and time of sampling or measurements; 

b. The individual(s) who performed the sampling or measurements; 

c. The date(s) and time(s) analyses were performed; 

d. The individual(s) who performed the analyses; 

e. The analytical techniques or methods used; and 

f. The results of such analyses. 

2. The operator shall retain records of all monitoring information, including all calibration and maintenance records 

and all original strip chart recordings for continuous monitoring instrumentation, copies of all reports required by this 

state permit, and records of all data used to complete the registration statement for this state permit, for a period of at 

least three years from the date of the sample, measurement, report or request for coverage. This period of retention 

shall be extended automatically during the course of any unresolved litigation regarding the regulated activity or 

regarding control standards applicable to the operator, or as requested by the board. 

C. Reporting monitoring results. 

1. The operator shall submit the results of the monitoring required by this state permit with the annual report unless 

another reporting schedule is specified elsewhere in this state permit.  

2. Monitoring results shall be reported on a Discharge Monitoring Report (DMR); on forms provided, approved or 

specified by the department; or in any format provided the date, location, parameter, method, and result of the 

monitoring activity are included.  

3. If the operator monitors any pollutant specifically addressed by this state permit more frequently than required by 

this state permit using test procedures approved under 40 CFR Part 136 or using other test procedures approved by 

the U.S. Environmental Protection Agency or using procedures specified in this state permit, the results of this 

monitoring shall be included in the calculation and reporting of the data submitted in the DMR or reporting form 

specified by the department. 

Page 29 of 36LIS > Administrative Code > 9VAC25-890-40

5/7/2014mhtml:file://C:\Users\janet_frey\Desktop\Temp desktop\VA MS4-SW regs\LIS Administrat...



4. Calculations for all limitations that require averaging of measurements shall utilize an arithmetic mean unless 

otherwise specified in this state permit. 

D. Duty to provide information. The operator shall furnish to the department, within a reasonable time, any information 

that the board may request to determine whether cause exists for modifying, revoking and reissuing, or terminating this 

state permit or to determine compliance with this state permit. The board may require the operator to furnish, upon request, 

such plans, specifications, and other pertinent information as may be necessary to determine the effect of the wastes from 

his discharge on the quality of surface waters, or such other information as may be necessary to accomplish the purposes 

of the CWA and Virginia Stormwater Management Act. The operator shall also furnish to the department upon request, 

copies of records required to be kept by this permit. 

E. Compliance schedule reports. Reports of compliance or noncompliance with, or any progress reports on, interim and 

final requirements contained in any compliance schedule of this state permit shall be submitted no later than 14 days 

following each schedule date. 

F. Unauthorized stormwater discharges. Pursuant to § 62.1-44.15:26 of the Code of Virginia, except in compliance with a 

state permit issued by the board, it shall be unlawful to cause a stormwater discharge from a MS4. 

G. Reports of unauthorized discharges. Any operator of a small MS4 who discharges or causes or allows a discharge of 

sewage, industrial waste, other wastes or any noxious or deleterious substance or a hazardous substance or oil in an 

amount equal to or in excess of a reportable quantity established under either 40 CFR Part 110, 40 CFR Part 117 or 40 

CFR Part 302 that occurs during a 24-hour period into or upon surface waters; or who discharges or causes or allows a 

discharge that may reasonably be expected to enter surface waters, shall notify the department of the discharge 

immediately upon discovery of the discharge, but in no case later than within 24 hours after said discovery. A written report 

of the unauthorized discharge shall be submitted to the department within five days of discovery of the discharge. The 

written report shall contain: 

1. A description of the nature and location of the discharge; 

2. The cause of the discharge; 

3. The date on which the discharge occurred; 

4. The length of time that the discharge continued; 

5. The volume of the discharge; 

6. If the discharge is continuing, how long it is expected to continue;  

7. If the discharge is continuing, what the expected total volume of the discharge will be; and  

8. Any steps planned or taken to reduce, eliminate and prevent a recurrence of the present discharge or any future 

discharges not authorized by this state permit. 

Discharges reportable to the department under the immediate reporting requirements of other regulations are exempted 

from this requirement. 

H. Reports of unusual or extraordinary discharges. If any unusual or extraordinary discharge including a "bypass" or 

"upset," as defined herein, should occur from a facility and the discharge enters or could be expected to enter surface 
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waters, the operator shall promptly notify, in no case later than within 24 hours, the department by telephone after the 

discovery of the discharge. This notification shall provide all available details of the incident, including any adverse effects

on aquatic life and the known number of fish killed. The operator shall reduce the report to writing and shall submit it to the

department within five days of discovery of the discharge in accordance with Section III I 2. Unusual and extraordinary 

discharges include but are not limited to any discharge resulting from: 

1. Unusual spillage of materials resulting directly or indirectly from processing operations; 

2. Breakdown of processing or accessory equipment; 

3. Failure or taking out of service some or all of the facilities; and 

4. Flooding or other acts of nature. 

I. Reports of noncompliance. The operator shall report any noncompliance which may adversely affect surface waters or 

may endanger public health. 

1. An oral report shall be provided within 24 hours to the department from the time the operator becomes aware of 

the circumstances. The following shall be included as information which shall be reported within 24 hours under this 

paragraph: 

a. Any unanticipated bypass; and 

b. Any upset which causes a discharge to surface waters. 

2. A written report shall be submitted within five days and shall contain: 

a. A description of the noncompliance and its cause; 

b. The period of noncompliance, including exact dates and times, and if the noncompliance has not been 

corrected, the anticipated time it is expected to continue; and 

c. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance.  

The board or its designee may waive the written report on a case-by-case basis for reports of noncompliance 

under Section III I if the oral report has been received within 24 hours and no adverse impact on surface waters 

has been reported. 

3. The operator shall report all instances of noncompliance not reported under Sections III I 1 or 2, in writing, at the 

time the next monitoring reports are submitted. The reports shall contain the information listed in Section III I 2. 

NOTE: The immediate (within 24 hours) reports required to be provided to the department in Sections III G, H and I 

may be made to the appropriate Regional Office Pollution Response Program as found at 

http://deq.virginia.gov/Programs/PollutionResponsePreparedness.aspx. Reports may be made by telephone or by 

fax. For reports outside normal working hours, leave a message and this shall fulfill the immediate reporting 

requirement. For emergencies, the Virginia Department of Emergency Services maintains a 24-hour telephone 

service at 1-800-468-8892. 

4. Where the operator becomes aware of a failure to submit any relevant facts, or submittal of incorrect information in 

any report to the department, it shall promptly submit such facts or correct information. 

J. Notice of planned changes. 
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1. The operator shall give notice to the department as soon as possible of any planned physical alterations or 

additions to the permitted facility. Notice is required only when: 

a. The operator plans an alteration or addition to any building, structure, facility, or installation from which there is 

or may be a discharge of pollutants, the construction of which commenced: 

(1) After promulgation of standards of performance under § 306 of the Clean Water Act that are applicable to such 

source; or 

(2) After proposal of standards of performance in accordance with § 306 of the Clean Water Act that are 

applicable to such source, but only if the standards are promulgated in accordance with § 306 within 120 days of 

their proposal; 

b. The operator plans alteration or addition that would significantly change the nature or increase the quantity of 

pollutants discharged. This notification applies to pollutants that are not subject to effluent limitations in this state 

permit; or 

2. The operator shall give advance notice to the department of any planned changes in the permitted facility or 

activity; which may result in noncompliance with state permit requirements. 

K. Signatory requirements. 

1. Registration statement. All registration statements shall be signed as follows: 

a. For a corporation: by a responsible corporate officer. For the purpose of this subsection, a responsible 

corporate officer means: (i) A president, secretary, treasurer, or vice-president of the corporation in charge of a 

principal business function, or any other person who performs similar policy-making or decision-making functions 

for the corporation, or (ii) the manager of one or more manufacturing, production, or operating facilities, provided 

the manager is authorized to make management decisions which govern the operation of the regulated facility 

including having the explicit or implicit duty of making major capital investment recommendations, and initiating 

and directing other comprehensive measures to assure long term compliance with environmental laws and 

regulations; the manager can ensure that the necessary systems are established or actions taken to gather 

complete and accurate information for state permit application requirements; and where authority to sign 

documents has been assigned or delegated to the manager in accordance with corporate procedures; 

b. For a partnership or sole proprietorship: by a general partner or the proprietor, respectively; or 

c. For a municipality, state, federal, or other public agency: By either a principal executive officer or ranking 

elected official. For purposes of this subsection, a principal executive officer of a public agency includes: 

(1) The chief executive officer of the agency, or 

(2) A senior executive officer having responsibility for the overall operations of a principal geographic unit of the 

agency. 

2. Reports, etc. All reports required by state permits, and other information requested by the board shall be signed by 

a person described in Section III K 1, or by a duly authorized representative of that person. A person is a duly 

authorized representative only if: 
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a. The authorization is made in writing by a person described in Section III K 1; 

b. The authorization specifies either an individual or a position having responsibility for the overall operation of the 

regulated facility or activity such as the position of plant manager, operator of a well or a well field, 

superintendent, position of equivalent responsibility, or an individual or position having overall responsibility for 

environmental matters for the operator. (A duly authorized representative may thus be either a named individual 

or any individual occupying a named position.); and 

c. The written authorization is submitted to the department. 

3. Changes to authorization. If an authorization under Section III K 2 is no longer accurate because a different 

individual or position has responsibility for the overall operation of the facility, a new authorization satisfying the 

requirements of Section III K 2 shall be submitted to the department prior to or together with any reports, or 

information to be signed by an authorized representative. 

4. Certification. Any person signing a document under Sections III K 1 or 2 shall make the following certification: 

"I certify under penalty of law that this document and all attachments were prepared under my direction or 

supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate 

the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons 

directly responsible for gathering the information, the information submitted is, to the best of my knowledge and 

belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 

including the possibility of fine and imprisonment for knowing violations." 

L. Duty to comply. The operator shall comply with all conditions of this state permit. Any state permit noncompliance 

constitutes a violation of the Virginia Stormwater Management Act and the Clean Water Act, except that noncompliance with 

certain provisions of this state permit may constitute a violation of the Virginia Stormwater Management Act but not the 

Clean Water Act. State permit noncompliance is grounds for enforcement action; for state permit termination, revocation 

and reissuance, or modification; or denial of a state permit renewal application. 

The operator shall comply with effluent standards or prohibitions established under § 307(a) of the Clean Water Act for 

toxic pollutants within the time provided in the regulations that establish these standards or prohibitions or standards for 

sewage sludge use or disposal, even if this state permit has not yet been modified to incorporate the requirement. 

M. Duty to reapply. If the operator wishes to continue an activity regulated by this state permit after the expiration date of 

this state permit, the operator shall submit a new registration statement at least 90 days before the expiration date of the 

existing state permit, unless permission for a later date has been granted by the board. The board shall not grant permission 

for registration statements to be submitted later than the expiration date of the existing state permit. 

N. Effect of a state permit. This state permit does not convey any property rights in either real or personal property or 

any exclusive privileges, nor does it authorize any injury to private property or invasion of personal rights, or any 

infringement of federal, state or local law or regulations.  

O. State law. Nothing in this state permit shall be construed to preclude the institution of any legal action under, or 

relieve the operator from any responsibilities, liabilities, or penalties established pursuant to any other state law or regulation
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or under authority preserved by § 510 of the Clean Water Act. Except as provided in state permit conditions on 

"bypassing" (Section III U), and "upset" (Section III V) nothing in this state permit shall be construed to relieve the operator

from civil and criminal penalties for noncompliance. 

P. Oil and hazardous substance liability. Nothing in this state permit shall be construed to preclude the institution of any 

legal action or relieve the operator from any responsibilities, liabilities, or penalties to which the operator is or may be 

subject under §§ 62.1-44.34:14 through 62.1-44.34:23 of the State Water Control Law or § 311 of the Clean Water Act. 

Q. Proper operation and maintenance. The operator shall at all times properly operate and maintain all facilities and 

systems of treatment and control (and related appurtenances), which are installed or used by the operator to achieve 

compliance with the conditions of this state permit. Proper operation and maintenance also includes effective plant 

performance, adequate funding, adequate staffing, and adequate laboratory and process controls, including appropriate 

quality assurance procedures. This provision requires the operation of back-up or auxiliary facilities or similar systems, 

which are installed by the operator only when the operation is necessary to achieve compliance with the conditions of this 

state permit.  

R. Disposal of solids or sludges. Solids, sludges or other pollutants removed in the course of treatment or management 

of pollutants shall be disposed of in a manner so as to prevent any pollutant from such materials from entering surface 

waters.

S. Duty to mitigate. The operator shall take all reasonable steps to minimize or prevent any discharge in violation of this 

state permit that has a reasonable likelihood of adversely affecting human health or the environment.  

T. Need to halt or reduce activity not a defense. It shall not be a defense for an operator in an enforcement action that it 

would have been necessary to halt or reduce the permitted activity in order to maintain compliance with the conditions of 

this state permit. 

U. Bypass. 

1. "Bypass," as defined in 9VAC25-870-10, means the intentional diversion of waste streams from any portion of a 

treatment facility. The operator may allow any bypass to occur that does not cause effluent limitations to be 

exceeded, but only if it also is for essential maintenance to assure efficient operation. These bypasses are not 

subject to the provisions of Sections III U 2 and U 3. 

2. Notice.

a. Anticipated bypass. If the operator knows in advance of the need for a bypass, prior notice shall be submitted, 

if possible at least 10 days before the date of the bypass. 

b. Unanticipated bypass. The operator shall submit notice of an unanticipated bypass as required in Section III I. 

3. Prohibition of bypass. 

a. Bypass is prohibited, and the board or its designee may take enforcement action against an operator for 

bypass, unless: 

(1) Bypass was unavoidable to prevent loss of life, personal injury, or severe property damage;  

(2) There were no feasible alternatives to the bypass, such as the use of auxiliary treatment facilities, retention of 
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untreated wastes, or maintenance during normal periods of equipment downtime. This condition is not satisfied if 

adequate back-up equipment should have been installed in the exercise of reasonable engineering judgment to 

prevent a bypass that occurred during normal periods of equipment downtime or preventive maintenance; and 

(3) The operator submitted notices as required under Section III U 2. 

b. The board or its designee may approve an anticipated bypass, after considering its adverse effects, if the board 

or its designee determines that it will meet the three conditions listed above in Section III U 3 a. 

V. Upset.  

1. An "upset", as defined in 9VAC25-870-10, constitutes an affirmative defense to an action brought for noncompliance 

with technology based state permit effluent limitations if the requirements of Section III V 2 are met. A determination 

made during administrative review of claims that noncompliance was caused by upset, and before an action for 

noncompliance, is not a final administrative action subject to judicial review. 

2. An upset does not include noncompliance to the extent caused by operational error, improperly designed 

treatment facilities, inadequate treatment facilities, lack of preventive maintenance, or careless or improper 

operation.  

3. An operator who wishes to establish the affirmative defense of upset shall demonstrate, through properly signed, 

contemporaneous operating logs, or other relevant evidence that: 

a. An upset occurred and that the operator can identify the cause(s) of the upset; 

b. The permitted facility was at the time being properly operated; 

c. The operator submitted notice of the upset as required in Section III I; and 

d. The operator complied with any remedial measures required under Section III S. 

4. In any enforcement proceeding the operator seeking to establish the occurrence of an upset has the burden of 

proof.

W. Inspection and entry. The operator shall allow the department as the board's designee, or an authorized 

representative (including an authorized contractor acting as a representative of the administrator), upon presentation of 

credentials and other documents as may be required by law, to: 

1. Enter upon the operator's premises where a regulated facility or activity is located or conducted, or where records 

must be kept under the conditions of this state permit; 

2. Have access to and copy, at reasonable times, any records that must be kept under the conditions of this state 

permit; 

3. Inspect at reasonable times any facilities, equipment (including monitoring and control equipment), practices, or 

operations regulated or required under this state permit; and 

4. Sample or monitor at reasonable times, for the purposes of assuring state permit compliance or as otherwise 

authorized by the Clean Water Act and the Virginia Stormwater Management Act, any substances or parameters at 

any location. 

For purposes of this subsection, the time for inspection shall be deemed reasonable during regular business hours, 
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and whenever the facility is discharging. Nothing contained herein shall make an inspection unreasonable during an 

emergency. 

X. State permit actions. State permits may be modified, revoked and reissued, or terminated for cause. The filing of a 

request by the operator for a state permit modification, revocation and reissuance, or termination, or a notification of 

planned changes or anticipated noncompliance does not stay any state permit condition. 

Y. Transfer of state permits. 

1. State permits are not transferable to any person except after notice to the department. Except as provided in 

Section III Y 2, a state permit may be transferred by the operator to a new operator only if the state permit has been 

modified or revoked and reissued, or a minor modification made, to identify the new operator and incorporate such 

other requirements as may be necessary under the Virginia Stormwater Management Act and the Clean Water Act. 

2. As an alternative to transfers under Section III Y 1, this state permit may be automatically transferred to a new 

operator if: 

a. The current operator notifies the department at least two days in advance of the proposed transfer of the title to 

the facility or property;  

b. The notice includes a written agreement between the existing and new operators containing a specific date for 

transfer of state permit responsibility, coverage, and liability between them; and 

c. The board does not notify the existing operator and the proposed new operator of its intent to modify or revoke 

and reissue the state permit. If this notice is not received, the transfer is effective on the date specified in the 

agreement mentioned in Section III Y 2 b. 

Z. Severability. The provisions of this state permit are severable, and if any provision of this state permit or the 

application of any provision of this state permit to any circumstance is held invalid, the application of such provision to other 

circumstances, and the remainder of this state permit, shall not be affected thereby. 

Statutory Authority  

§ 62.1-44.15:28 of the Code of Virginia.  

Historical Notes  

Former 4VAC50-60-1240, derived from Virginia Register Volume 21, Issue 3, eff. January 29, 2005; amended, Virginia 

Register Volume 24, Issue 20, eff. July 9, 2008; Volume 29, Issue 4, eff. November 21, 2012; Volume 29, Issue 17, eff. July 

1, 2013; amended and renumbered, Virginia Register Volume 30, Issue 2, eff. October 23, 2013.  
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Chesapeake Bay TMDL Study for Joint Base Myer-Henderson Hall   i 

 U.S. Army Corps of Engineers, Baltimore District 
June 2015 

EXECUTIVE SUMMARY
Introduction 
United States Installation Management Command (IMCOM) tasked the United States Army 
Corps of Engineers (USACE) to provide technical data pertaining to Chesapeake Bay pollutant 
load reduction requirements for Joint Base Myer-Henderson Hall (JBM-HH), Virginia.  Fort 
McNair, located in the District of Columbia, will be addressed in a separate opportunity 
assessment. 

The Clean Water Act (CWA) established a basic structure for regulating pollutants in United 
States waters to keep them “fishable and swimmable”.  States are responsible for implementing 
these requirements through Watershed Implementation Plans (WIP), and the Environmental 
Protection Agency (EPA) is responsible for enforcing the regulation.   

There are three pollutants identified as having the greatest impact on the Chesapeake Bay: 
total nitrogen (TN), total phosphorus (TP), and total suspended solids (TSS).  States have 
identified impaired waters; and together with the EPA, developed a “pollution diet” to restore 
them.  This pollution diet is known as a Total Maximum Daily Load (TMDL), or the amount of 
pollutant a waterbody can carry and still achieve its designated uses (drinking water, 
recreation, etc.).  The Commonwealth of Virginia will utilize Municipal Storm Sewer System 
(MS4) permits to ensure developed lands achieve nutrient and sediment reduction 
requirements.  

.   

Data Collection and Mapping 
Land use, soils, stormwater infrastructure and drainage area data were collected and mapped 
in order to calculate baseline and current load rates for TN, TP, and TSS running off of the 
installation and to determine methods for reducing those pollutant loads. 

Field Investigation 

as a tracking and record keeping tool to help the installation manage 
their stormwater program over time.  It can be used to track required pollutant reductions and 
to generate annual progress reports. 

Establishment of Baseline Pollutant Loads 
Virginia Department of Environmental Quality (DEQ) published guidance for pollutant load 
reduction requirements (DEQ, 2015).  They used Chesapeake Bay Program (CBP) models to 
provide load rates for the Potomac River to be used to calculate installation-specific baseline 
load rates using land use data.  Using 2009 land use data and the methods provided in the DEQ 
guidance, an estimated 3,272.40 lbs of TN, 252.05 lbs of TP and 168,742.40 lbs of TSS per year 
are deposited into waterways from JBM-HH. 

Pollutant Load Reductions 
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9 percent of TN loads, 16 percent of TP loads, and 20 
percent of TSS loads from impervious regulated acres, and 6 percent of TN loads, 7.25 percent 
of TP loads and 8.75 percent TSS loads from pervious regulated acres be reduced by the end of 
the third permit cycle in 2027. This equates to 260.72 lbs of TN, 36.31 lbs of TP and 31,535.77 
lbs of TSS that need to be reduced from JBM-HH per year by 2027.  Five percent of these 
reductions are required to be completed by the end of the first permit cycle in 2017, and 35
percent  are required to be completed by the end of the second permit cycle in 2022. 

Virginia Action Plan Guidance provided a table of pollution reduction efficiencies for several 
types of BMPs (DEQ, 2015). Reduction efficiencies for bioswales, bioretention and permeable 
pavers were averaged together for each TN, TP, and TSS and applied to the baseline loads for 
each area of interest.

Since the 2009 baseline, some pollutant reduction has already been realized at JBM-HH. The 
recent demolition of a barracks building and the land’s conversion from impervious surface to 
grass contributes to 15.07 lbs of TN, 1.61 lbs of TP, and 747.94 lbs of TSS of the required 
reductions. The remaining 245.65 lbs of TN, 34.70 lbs of TP, and 30,787.83 lbs of TSS may be 
reduced through proposed structural and non-structural BMPs. Areas in JBM-HH where BMPs 
can be implemented to achieve these reductions are identified in Section 6 of this report. A 
schedule for BMP implementation to satisfy each permit cycle requirement is included in 
Section 6.2. Detailed information about these areas of interest (AOIs) and BMPs are included in 
Appendix A.

Costs  

Installation Point of Contact 
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1 INTRODUCTION 

1.1 BACKGROUND AND PURPOSE 

The Clean Water Act (CWA) established a basic structure for regulating pollutants in United 
States (US) waters (EPA, 1972).  Despite efforts to comply with these requirements, the
Chesapeake Bay continues to fall short of State water quality standards and CWA goals
(CBF, 2014).  Additional legislation has since been developed to assure the Bay is “fishable 
and swimmable”. The Environmental Protection Agency (EPA) established the 
requirements for state Watershed Implementation Plans (WIP) as part of a larger 
Chesapeake Bay Total Maximum Daily Load (TMDL) accountability framework. 
 
Section 303 of the CWA requires States to: establish water quality standards based on 
achieving their designated uses for that water (drinking, recreation, etc…), develop lists of 
impaired waters that fail to meet those standards, and estimate the amount of a pollutant
that the waterbody can receive and still meet those standards. The amount of a pollutant a 
waterbody can carry and satisfy its water quality standards is now known as a Total 
Maximum Daily Load (TMDL).    
 
CWA Section 402 regulates any point sources discharging pollution into U.S. waters 
through the National Pollutant Discharge Elimination System (NPDES) program.  
Municipalities with stormwater conveyance systems are required to obtain a Municipal 
Storm Water Sewer System (MS4) for coverage under the NPDES 
program.  States have chosen to use these permits to enforce the TMDL requirements. 
 
The Chesapeake Bay Protection and Restoration Executive Order (EO) 13508 (FLCC, 2009) 
describes the Chesapeake Bay as a “national treasure” and intends to bring more 
accountability to Bay cleanup efforts.  In response to the EO, EPA published guidance for 
Federal facilities describing how to comply with the Federal regulations implemented by 
the States. 
 
In December 2010, EPA published a TMDL for all impaired segments of the Chesapeake Bay 
watershed in order to help the States establish load allocations.  They determined that total 
nitrogen (TN), total phosphorus (TP) and total suspended solids (TSS) are the pollutants of 
concern (POC), causing the most environmental damage to the Chesapeake Bay.  They then 
required those states within the Chesapeake Bay watershed to submit Watershed 
Implementation Plans (WIPs) detailing how they will achieve TMDL requirements for 
nitrogen, phosphorus and sediment. The Virginia Phase II WIP presented pollutant load 
reductions, referred to as Level 2 (L2) scoping run reductions requiring that 9 percent of
TN loads, 16 percent of TP loads, and 20 percent of TSS loads from impervious regulated 
acres and 6 percent of TN loads, 7.25 percent of TP loads and 8.75 percent TSS loads from 
pervious regulated acres be reduced by the end of the third MS4 permit cycle. 
 

to provide technical data pertaining to the Chesapeake 
Bay TMDL for Joint Base Myer-Henderson Hall (JBM-HH).  The technical data collected 
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and/or developed during this investigation includes: existing land use; soils; Best 
Management Practices (BMPs) and stormwater infrastructure locations and conditions; 
contributing drainage area to each stormwater BMP; and baseline pollutant load 
computations.  provides additional description of the data collected. 

TABLE 1-1 DATA COLLECTED

Data Applicability

Facility Boundary

Land Use

Soils

BMPs and Drainage to BMPs

Stormwater Infrastructure

The data collected and developed were used to conduct an opportunity assessment to 
determine if stormwater BMP retrofits will be favorable to reduce pollutant loads to the 
Chesapeake Bay. The database on the attached project disk will provide a mechanism for 
managing data and assisting the localities and states with implementing WIPs.  Current, 
accurate Geographic Information System (GIS) data used to conduct this assessment will 
also assist JBM-HH with future stormwater BMP maintenance and compliance 
requirements. 
 

.   
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1.2 STUDY AREA  

The study area for this investigation is Joint Base Myer-Henderson Hall, which occupies 
approximately 269 acres within Arlington County, Virginia. The Virginia MS4 General 
Permit for JBM-HH applies to U.S. Army Installation Fort Myer (Fort Myer) and Marine 
Corps Headquarters Battalion Henderson Hall (Henderson Hall), which are jointly referred 
to as “the installation” throughout this Plan. JBM-HH borders Arlington National Cemetery 
to the west, and is located in the Potomac River watershed, which is part of the Chesapeake 
Bay Watershed ( ).  Arlington National Cemetery, adjacent to JBM-HH, and Fort 
McNair, in the District of Columbia, are not included in this opportunity assessment.   
 
Of the installation’s 268.95 acres, 263.03 acres are regulated under the MS4 permit and 
5.92 acres are covered by a VPDES permit for industrial discharges (VAR05). Based on 
Virginia Department of Environmental Quality’s (DEQ) May 2015 VA TMDL Guidance (DEQ, 
2015), any land regulated under a General VPDES permit for industrial discharges (shown 
in Figure 1-2) may be excluded from this opportunity assessment.    
 
FIGURE 1-1 JBM-HH LOCATION MAP
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FIGURE 1-2 JBM-HH INDUSTRIAL PERMIT AREAS

1.3 REPORT OUTLINE 

The tasks required to complete this study and satisfy General MS4 Permit Section I.C.2.a 
requirements are described in the following sections of this report.  Section 2 reviews the 
current and future MS4 program and legal authorities (I.C.2.a (1, 2)).  Section 3 describes 
the development of GIS data layers that were used in the calculation of current baseline 
pollutant loads.  Section 4 describes the stormwater BMP database created for JBM-HH.  
Section 5 describes calculation of baseline loads (I.C.2.a (4).  Section 6 details the nutrient 
reduction requirements and a plan to meet those requirements (I.C.2.a (3, 5, 6, 7, 8, and 



Chesapeake Bay TMDL Study for Joint Base Myer-Henderson Hall       1-5 

 U.S. Army Corps of Engineers, Baltimore District 
  June 2015  

10). Section 7 explains the costs to complete the reduction requirements (I.C.2.a. (11). 
Section 8 includes conclusions from this study (I.C.2.a. (9 and 12) (Commonwealth of 
Virginia, 2013).   

The sections of this report are to provide general information on the methodology and 
results of the study.  Specific results for each Area of Interest (AOI) are described in 
factsheets located in Appendix A.  Each factsheet contains five sections.  Section I includes 
general information, including a description of its location, size and an accompanying map.    
Section II includes a breakdown of the existing land use, including a map identifying the 
land use area.  Section III displays and discusses a map of existing stormwater 
infrastructure and proposed BMPs.  The calculated baseline pollutant and reduction loads 
are highlighted in Section IV.   Section V contains a cost assessment to construct the 
proposed BMPs.   
 
TABLE 1-2 RELATING MS4 PERMIT TO THIS REPORT

General MS4 Permit Section  
I.C.2.a subsection 

Section in this report  
addressing the permit requirement 

1,2 Section 2 
3,5,6,7,8,10 Section 7 
4 Section 5 
11 Section 7 
9, 12 Section 8 
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2 MS4 PROGRAM AND LEGAL AUTHORITIES 
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3 DATA COLLECTION AND MAPPING 

GIS was used to create, analyze and plan all geographically related information.  These data 
were created as shapefiles, which can be used to accurately measure the spatial area 
needed to perform land use and load reduction calculations. Each data set is in Universal 
Transverse Mercator (UTM) Zone 18 North American Vertical Datum of 1988 (NAVD88)
horizontal coordinate system.   

3.1 LAND USE  

Accurate land use data is essential for baseline and reduction load calculations.  
Considerable effort was made to collect and develop the most accurate data and categorize 
it in two different ways for multiple uses.  Virginia TMDL Guidance classification was 
necessary for Action Plan calculations; Chesapeake Bay Program (CBP) classifications will 
be used for model runs. 
 
Land use polygons were attributed with land uses relevant to Virginia Guidance 
calculations (i.e. regulated urban impervious and regulated urban pervious).  The polygons 
were also attributed using the same categories of land cover as those used by the CBP and 
their watershed model (construction, forest, hay, hay with nutrients, high intensity 
impervious urban, high intensity pervious urban, low intensity impervious urban, high 
intensity pervious urban, unfertilized grass, and water) (see ).   
 
EPA required each state to submit guidance for how to achieve the goals set forth in the 
WIP. Virginia Department of Environmental Quality provided draft guidance to USACE in 
2013, which provided instructions to permittees for estimating pollutant source loads as of 
June 30, 2009 (DEQ, 2015).  Before guidance was released setting 2009 as the baseline 
year, land use layers were developed using the most up to date information at the time 
(2013 aerial imagery).  In response to that draft guidance, existing land use was digitized 
using the 2009 aerial imagery.  As a result, land use layers were developed for both 2009 
and 2013 conditions and will be provided in the attached project disk. The digitized 
imagery was used to calculate baseline load rates and the baseline load rates were then 
used to establish L2 reductions (see Section 5-1).  
TABLE 3-1 LAND USE CLASSIFICATIONS
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Forty-eight percent of JBM-HH’s 263.03 acres, excluding the 5.92 acres in industrial areas, 
is categorized as regulated urban impervious urban land cover (127.27 acres).  This 
includes building rooftops, parking areas, sidewalks, and recreational courts. An estimated 
43 percent (111.88 acres) is categorized as regulated urban pervious land cover, or beach, 
gravel, lawn, or shrubs.  Forest comprises 9 percent of the land (23.66 acres).  Another 0.22 
acres of the installation’s total area is comprised of water, which accounts for less than 1 
percent of the installations total area ( ). 

 
FIGURE 3-1 LAND USE SUMMARY FOR JBM-HH

3.2 SOILS 

Soil type was used to determine preliminary BMP site locations for planning purposes.  
Reduction efficiency and cost effectiveness are generally maximized when BMPs are 
implemented in A and B soils, and B soils make up 97 percent of the installation (260.05 
acres).  It is more expensive and fewer nutrients are reduced when BMPs are built in C and 
D soils, which are not present on the installation.  The remaining three percent of the 
installation (8.9 acres) was not surveyed. Soils data were obtained from the Natural 
Resource Conservation Service (NRCS) Web Soil Survey (WSS) (USDA NCRS, 2013). The 
county-wide soils layer obtained from the WSS was clipped to the installation boundary to 
create a shapefile specific for JBM-HH ( ).  The shapefiles are 
attributed with soil type and Hydrologic Soil Group (HSG). 

Regulated Urban 
Impervious 

48% Regulated Urban 
Pervious 

43% 

Forest 
9% 

Water 
<1% 
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FIGURE 3-2 SOIL TYPE MAP
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TABLE 3-2 SOIL GROUP DISTRIBUTION

HSG Total Area (AC) Percentage of Installation Area 

B 260.05 97%
N/A 8.9 3%

3.3 DRAINAGE AREAS 
 
Since as-built and stormwater management plans were not available for planning;  
drainage areas were delineated using Light Detection and Ranging (LiDAR) data, Digital 
Elevation Modeling (DEM), topographic contours and 2009 aerials.  BMPs were delineated 
to include all stormwater conveyed to them through existing infrastructure. These areas 
were portrayed as polygons in GIS ( ).   Once these 
individual watersheds were identified, these areas were excluded from consideration for 
new BMP treatment opportunities.  Drainage areas to BMPs recommended to meet TMDL 
requirements were also delineated.  These drainage areas are referred to as Areas of 
Interest (AOIs), and are shown in the fact sheets in Appendix A.  

3.4 STORMWATER INFRASTRUCTURE 

The stormwater layers used for this investigation were provided by the installation. 
Separate shapefiles were created for stormwater lines and BMPs.  All GIS data created for 
this project and analyses are included on the attached project disk. 
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FIGURE 3-3 JBM-HH BMP DRAINAGE AREAS
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4 FIELD INVESTIGATION 

A field assessment was performed in August 2011 to confirm land use and installation
boundaries, and to inventory and assess stormwater BMPs.  Project members traveled to 
JBM-HH and coordinated with installation points of contact to locate BMP facilities and 
inspect structural features.   

4.1 STORMWATER BMP INVENTORY AND INSPECTION 

Several pieces of data were compiled for each stormwater BMP.  A field team documented 
the type of BMP installed (i.e. ponds, infiltration, filtration, manufactured/underground), 
and the geographic location, using Global Positioning System (GPS) technology.  A visual 
assessment of the condition of the BMP was performed and documented using The Virginia 
Stormwater Management Handbook ( DCR, 1999).  Digital photographs were also taken to 
document the location and condition of each BMP at the time of the inventory and 
assessment.   

The end product of the stormwater BMP inventory and inspections is the BMP database, 
which is discussed in Section 3.2.  Based upon the results of the field inspection, an overall 
rating was assigned to each BMP.  A description of the ratings is provided in 

.  These ratings will assist the installation in prioritizing 
maintenance and improvement activities for each facility. 

TABLE 4-1 STORMWATER BMP RATING DESCRIPTION

Rating Description 

A The BMP is functioning as designed with no problem conditions identified. No 
signs of impending deterioration. 

B Minor problems are observed, however BMP is functioning as designed with no 
problem conditions in critical parameters. 

C 
Minor problems are observed, however BMP is functioning as designed with no  

problem conditions in critical parameters, but BMP performance is being 
compromised.

D 
Major problems are observed and BMP is not functioning as designed with 

problem conditions in several critical parameters. Conditions have compromised 
the BMP performance. 

E 
Major problems are observed and BMP is not functioning as designed with 

problem conditions in several critical parameters. Conditions have compromised 
the BMP performance. BMP shows signs of impending failure. 
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All stormwater BMPs were assigned a Permanent ID that includes an abbreviation for the 
type of stormwater BMP (i.e. “P” for pond or “I” infiltration), and then an identification 
number.   

Twelve stormwater BMPs were identified within the study area.  All were inventoried by 
the USACE field crew in 2011 ( ), and ratings were assigned 
based on their conditions ( ). The location and type 
of BMPs are recorded for the inventoried BMPs.  

TABLE 4-2 BMP INVENTORY RESULTS

BMP type Number 
Filtration 3
Infiltration 1
Manufactured 3
Miscellaneous 1
Ponds 4

TABLE 4-3 BMP INSPECTION RATING RESULTS

Rating Number 
A 8
B 4
C 0
D 0
E 0

4.2 STORMWATER BMP DATABASE 

The data collected from the field assessments was used to create the BMP Database.  The 
BMP database serves as a tracking and record keeping tool, and can also be used to 
determine the pollutant reductions provided by implementing various BMPs.  The BMP 
Database can be used to create a map of all BMP locations within the installation, by 
exporting a GIS shapefile. The database is in Microsoft Access format, with forms containing 
all the inspection results and a digital photograph of each BMP.  Should the installation
implement any additional stormwater BMPs, the database can be expanded so installation 
staff can use it to manage their stormwater program over time.  A brief user’s guide for the 
BMP Database is located in Appendix B.  

Additionally, all historical BMPs have been reported to DEQ. 
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5 ESTABLISHMENT OF BASELINE POLLUTANT LOADS

Knowledge of baseline (existing) loading conditions for TN, TP and TSS is needed to guide 
the facilities in their management and implementation of stormwater BMPs to meet the 
overall Chesapeake Bay TMDL pollution reduction requirements. The Chesapeake Bay 
Program Watershed Model (CBPWM) is at a macro-scale and typically does not have the 
level of detail in land use and installation boundary data as was collected in this study.  
Therefore, independent calculations of baseline pollutant loads, using the best data 
available, is needed to better understand the actual baseline pollutant contribution from 
these facilities and what level of improvements, if any, are needed to meet overall 
Chesapeake Bay TMDL goals.  

5.1 METHODOLOGY 

Tables provided in the Virginia TMDL Guidance were used to calculate pollutant load rates 
from JBM-HH (DEQ, 2014). This approach uses tables with established “Edge of Stream” 
(EOS) loading rates for pervious and impervious land uses in each of the four regional river 
basins within the Chesapeake Bay watershed – James River, Potomac River, Rappahannock 
River, and York River. The total existing acreage for each site is then input into the 
appropriate table and multiplied by the 2009 EOS loading rate to determine the estimated 
baseline loads.  

5.2 RESULTS 

JBM-HH falls within the Potomac River watershed.  Baseline load rates from the 2009 
CBPWM; acres served by JBM-HH’s MS4 permit, which excludes the 5.92 acres on JBM-HH 
within industrial permit areas;  and the estimated pollutant loads for JBM-HH based on the 
2009 progress run rates are shown in . 
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TABLE 5-1 BASELINE CALCULATIONS FOR JBM-HH

Pollutant
Total Existing Acres 

Served by MS4 
(06/30/09)

2009 EOS Rate 
(lbs/acre)

Estimated Total POC Load (lbs) 
Based on 2009 Progress Run
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6 POLLUTANT LOAD REDUCTIONS

L2 scoping run reductions, presented in the Phase II WIP and enforced through the MS4 
permit equate to a reduction of 9 percent of TN loads, 16 percent of TP loads, and 20 
percent of TSS loads from impervious regulated acres, and 6 percent of TN loads, 7.25 
percent of TP loads and 8.75 percent TSS loads beyond 2009 progress loads for pervious 
regulated acreage by the end of the third permit cycle.  Virginia (VA) TMDL Guidance 
provides flexibility in the implementation of specific management technologies employed 
to meet the required reductions, while stipulating standards and/or objectives. MS4 
operators will be able to adjust the levels of reduction between pervious and impervious 
land uses within their service area, provided the total load reduction for each pollutant is 
met. 

TABLE 6-1 POLLUTION REDUCTION REQUIREMENTS

Pollutant
Regulated Acreage % Load Reduction Target

Impervious Pervious
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TABLE 6-2 FIRST PERMIT CYCLE REDUCTIONS

Subsource Pollutant
Total Existing 

Acres Served by 
MS4 (06/30/09) 

First Permit 
Cycle Required 

Reduction in 
Loading Rate 
(lbs/acre/yr)

Total Reduction 
Required First 
Permit Cycle 

(lbs/yr)

TABLE 6-3 POLLUTANT REDUCTIONS REQUIRED FOR JBM-HH, BY PERMIT CYCLE

Pollutant
First Permit Cycle
Reductions (lbs) 

 5% by 2018 

Second Permit Cycle
Reductions (lbs)

 35% by 2023 

Third Permit Cycle
Reductions (lbs)
100% by 2028 

6.1 STRUCTURAL BMPS
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TABLE 6-4 CHESAPEAKE BAY PROGRAM BMPS AND EFFICIENCIES
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Table 6-5 Load Reductions for each AOI 

AOI BMP TYPE Baseline Load (lb/yr) Proposed BMP Reduction
(lb/yr) Percent of Total Goal

N P TSS N P TSS N P TSS
1 Bioretention 82.88 7.87 5,673.89 66.30 6.69 5,160.50 25% 18% 16%

BioSwale 82.88 7.87 5,673.89 58.02 5.90 4,539.11 22% 16% 14%
Perm Pavers 82.88 7.87 5,673.89 66.30 6.30 4,822.81 25% 17% 15%

2 Bioretention 80.73 6.57 4,487.54 64.58 5.59 4,038.79 25% 15% 13%
BioSwale 80.73 6.57 4,487.54 56.51 4.93 3,590.03 22% 14% 11%

Perm Pavers 80.73 6.57 4,487.54 64.58 5.26 3,814.41 25% 15% 12%
3 Bioretention 178.18 13.92 9,372.31 142.54 11.83 8,435.10 55% 33% 27%

BioSwale 178.18 13.92 9,372.31 124.73 10.44 7,497.85 48% 29% 24%
Perm Pavers 178.18 13.92 9,372.31 142.54 11.14 7,966.46 55% 31% 25%

4 Bioretention 210.63 17.58 12,140.05 168.50 14.94 10,926.05 65% 41% 35%
BioSwale 210.63 17.58 12,140.05 147.44 13.19 9,712.04 57% 36% 31%

Perm Pavers 210.63 17.58 12,140.05 168.50 14.06 10,319.04 65% 39% 33%
5 Bioretention 113.74 8.52 5,633.90 91.0 7.24 5,070.51 35% 20% 16%

BioSwale 113.74 8.52 5,633.90 79.62 6.39 4,507.12 31% 18% 14%
Perm Pavers 113.74 8.52 5,633.90 91.0 6.82 4,788.82 35% 19% 15%

6a Bioretention 6.07 0.58 421.68 4.86 0.50 379.51 2% 1% 1%
BioSwale 6.07 0.58 421.68 4.25 0.45 337.34 2% 1% 1%

Perm Pavers 6.07 0.58 421.68 4.86 0.46 358.43 2% 1% 1%
6b Bioretention 31.81 2.42 1,607.75 25.45 2.06 1,446.98 10% 6% 5%

BioSwale 31.81 2.42 1,607.75 22.27 1.82 1,286.2 9% 5% 4%
Perm Pavers 31.81 2.42 1,607.75 25.45 1.94 1,366.59 10% 5% 4%

7a Bioretention 5.12 0.44 308.65 4.10 0.37 277.79 2% 1% 1%
BioSwale 5.12 0.44 308.65 3.58 0.33 246.92 1% 1% 1%

Perm Pavers 5.12 0.44 308.65 4.10 0.35 262.35 2% 1% 1%
7b Bioretention 35.35 2.73 1,827.38 28.28 2.32 1,644.64 11% 6% 5%

BioSwale 35.35 2.73 1,827.38 24.75 2.05 1,461.9 9% 6% 5%
Perm Pavers 35.35 2.73 1,827.38 28.28 2.18 1,553.27 11% 6% 5%

6.2 ALTERNATIVE CREDITS

6.3 LAND USE CREDITS 
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TABLE 6-6 BUILDING CONVERSION POLLUTANT REDUCTION AT JBM-HH

  
Impervious Acres 
Converted (ac) 

Pollution Reduction Rate for 
Conversion to Grass (lbs/ac/yr)  

Reduction for 
Conversion (lb/yr) 

Percent of Total 
Goal 

TN 1.20 12.56 15.07 6%

TP 1.20 1.34 1.61 4%

TSS 1.20 623.28 747.94 2%

FIGURE 6-1 BUILDING DEMOLITION SITE MAP
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6.4 STREET SWEEPING

TABLE 6-7 STREET SWEEPING REDUCTIONS

TN TP TSS

6.5 IMPLEMENTATION SCHEDULE
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TABLE 6-8 PROPOSED AOIS IN PRIORITY ORDER

BMP Pollution Reduction (lb/yr) Cumulative Percent of Total Goal 

AOI TN TP TSS TN TP TSS 

Bldg Demo/Land Conversion 15.07 1.61 747.94 6% 4% 2% 

6a 4.16 0.40 316.26 8% 5% 3% 

7a 3.93 0.35 262.35 10% 6% 4% 

6b 24.39 1.93 1,366.59 19% 11% 8% 

7b 27.10 2.18 1,553.27 29% 17% 13% 

3 137.20 11.14 7,966.46 82% 48% 38% 

2 62.16 5.26 3,814.41 106% 62% 50% 

1 63.54 6.30 4,822.81 130% 79% 65% 

5 87.58 6.82 4,788.82 164% 98% 80% 

4 162.19 14.06 10,319.04 226% 137% 113% 
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7 COSTS

Virginia TMDL Guidance does not provide a tool for estimating BMP costs.  Generalized, 
planning-level construction costs are provided for the proposed BMPs using the Costs of 
Stormwater Management Practices in Maryland.  This table was developed using data from 
Virginia as well as Maryland, and based on impervious acre treated by the BMP (Hagan, 
2011). 
 

At the project planning level, relative cost information is useful for a broad comparison of 
relative financial commitments required to site, design, and construct each BMP.  Costs 
estimated for each AOI are listed in .   

TABLE 7-1 BMP COST  

  Pre-Construction Construction 
Cost 

Total 
Initial 
Costs 

Bioretention (New -
Suburban) 

$9,375 $37,500 $46,875

Bioswale (New) $12,000 $30,000 $42,000

Permeable Pavement w/ 
Sand, Veg. (New) 

$30,492 $304,920 $335,412 

 Average      $141,429 
(Hagan, 2011) 
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TABLE 7-2 BMP CONSTRUCTION COSTS FOR PROPOSED AOIS 

AOI Impervious Acres Treated New Suburban Cost 
1 4.82 $ 681,688 
2 3.51 $ 496,416 
3 7.14 $ 1,009,803 
4 9.65 $ 1,364,790 
5 4.16 $ 588,345 

6a 0.36 $ 50,914 
6b 1.20 $ 169,715 
7a 0.25 $ 35,357 
7b 1.38 $ 195,172 

Several variables to be explored in later phases of the study can greatly affect the cost to 
implement a BMP, such as utility placement, 

With further investigation, 
these areas of interest can be prioritized based on the cost of logistics to construct the 
BMPs and divert stormwater to them.  
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8 CONCLUSIONS 

The purpose of this study is to provide technical data pertaining to the Chesapeake Bay 
TMDL Action Plan for JBM-HH.  This was executed by locating, inventorying, and assessing 
the condition of existing stormwater BMPs, quantifying source loads for TN, TP, and TSS 
within the installation boundary and identifying opportunities to reduce pollutant loads to 
the Chesapeake Bay.    
 
The results of this investigation conclude that approximately 3,272.40 lbs of TN, 252.05 lbs 
of TP and 168,742.40 lbs of TSS are loaded into waterways from JBM-HH per year, based on 
2009 land use data.  JBM-HH must reduce their nutrient loads by 260.72 lbs of TN, 36.31
lbs of TP and 31,535.77 lbs of TSS by the end of the third MS4 permit cycle in 2028.   
 
Seven areas where new stormwater BMPs may be implemented to meet those reduction 
requirements have been identified.  The cost to implement the proposed structural BMPs
proposed to meet these requirements is approximately $4.6 million.   
 
JBM-HH will release the Action Plan information to the public on or around 1 August 2015. 
It will be available for comment for 30 days, and will be accessible by phone or email 
request. The “public,” as defined by JBM-HH’s MS4 Program Plan is “the resident and 
employee population within the fence line of the facility” (JBM-HH, 2013). Therefore, the 
Action Plan will only be released via installation media outlets, including the weekly 
newspaper, the Pentagram, and the installation Facebook page. 
 
A BMP database was created to store and organize data collected from the BMP inventory 
conducted as a part of this study; it also provides the installation with a tool to track L2 
reduction progress and generate annual progress reports. 
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Joint Base Myer Henderson Hall 7 January 2015IV. Area Baseline Loads and BMP Load Removal AOI 1          JBM-HH

The baseline load rates below were calculated using 2009 EOS Rates Provided in the Virginia TMDL
Guidance and applied to land use delineated by USACE using 2009 aerials.

Baseline Loads (lb/yr)

The pollution reductions below were calculated by applying CBP reduction efficiency rates to
baseline loads shown above. The table shows how many pounds of N, P, and SS will be reduced by
the proposed BMPs in AOI 1.

Proposed BMP Reduction (lb/yr)

The Table below shows the portion of the total L2 Reduction Goals required by 2028 that treatment
of AOI 1 will satisfy.

Percent of Total Goal

Joint Base Myer Henderson Hall 2015



V.  Costs

U.S. Army Corps of Engineers- Baltimore District

JBM-HHAOI 1
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I.  Location and General Information
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AOI 2

AOI 2



II.  Baseline Land Use
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AOI 2



III.  BMPs

'4

U.S. Army Corps of Engineers- Baltimore District

JBM-HH
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AOI 2



IV. Area Baseline Loads and BMP Load Removal                   AOI 2                     JBM-HH

Joint Base Myer Henderson Hall

The baseline load rates below were calculated using 2009 EOS Rates Provided in the Virginia TMDL
Guidance and applied to land use delineated by USACE using 2009 aerials.

Baseline Loads (lb/yr)

The pollution reductions below were calculated by applying CBP reduction efficiency rates to
baseline loads shown above. The table shows how many pounds of N, P, and SS will be reduced by
the proposed BMPs in AOI 2.

Proposed BMP Reduction (lb/yr)

The Table below shows the portion of the total L2 Reduction Goals required by 2028 that treatment
of AOI 2 will satisfy.

Percent of Total Goal



V.  Costs

U.S. Army Corps of Engineers- Baltimore District

JBM-HHAOI 2
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I.  Location and General Information
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AOI 3



II.  Baseline Land Use
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AOI 3



III.  BMPs
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'4

'4

U.S. Army Corps of Engineers- Baltimore District
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±
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AOI 3



IV. Area Baseline Loads and BMP Load Removal                    AOI 3          JBM-HH

Joint Base Myer Henderson Hall 2015

The baseline load rates below were calculated using 2009 EOS Rates Provided in the Virginia TMDL
Guidance and applied to land use delineated by USACE using 2009 aerials.

Baseline Loads (lb/yr)

The pollution reductions below were calculated by applying CBP reduction efficiency rates to
baseline loads shown above. The table shows how many pounds of N, P, and SS will be reduced by
the proposed BMPs in AOI 3.

Proposed BMP Reduction (lb/yr)

The Table below shows the portion of the total L2 Reduction Goals required by 2028 that treatment
of AOI 3 will satisfy.

Percent of Total Goal



V.  Costs

U.S. Army Corps of Engineers- Baltimore District

JBM-HHAOI 3
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I.  Location and General Information

U.S. Army Corps of Engineers- Baltimore District

AOI 4

AOI 4



II.  Baseline Land Use

U.S. Army Corps of Engineers- Baltimore District

JBM-HH

±

AOI 4



III.  BMPs
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!5

U.S. Army Corps of Engineers- Baltimore District

JBM-HH

±

!5

AOI 4



IV. Area Baseline Loads and BMP Load Removal                   AOI 4                     JBM-HH

Joint Base Myer Henderson Hall 2015

The baseline load rates below were calculated using 2009 EOS Rates Provided in the Virginia TMDL
Guidance and applied to land use delineated by USACE using 2009 aerials.

Baseline Loads (lb/yr)

The pollution reductions below were calculated by applying CBP reduction efficiency rates to
baseline loads shown above. The table shows how many pounds of N, P, and SS will be reduced by
the proposed BMPs in AOI 4.

Proposed BMP Reduction (lb/yr)

The Table below shows the portion of the total L2 Reduction Goals required by 2028 that treatment
of AOI 4 will satisfy.

Percent of Total Goal



V.  Costs

U.S. Army Corps of Engineers- Baltimore District

JBM-HHAOI 4
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I.  Location and General Information

U.S. Army Corps of Engineers- Baltimore District

AOI 5

AOI 5



II.  Baseline Land Use

U.S. Army Corps of Engineers- Baltimore District

JBM-HH

±

AOI 5



III.  BMPs

'4

U.S. Army Corps of Engineers- Baltimore District

JBM-HH

±
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AOI 5



IV. Area Baseline Loads and BMP Load Removal                    AOI 5          JBM-HH

Joint Base Myer Henderson Hall 2015

The baseline load rates below were calculated using 2009 EOS Rates Provided in the Virginia TMDL
Guidance and applied to land use delineated by USACE using 2009 aerials.

Baseline Loads (lb/yr)

The pollution reductions below were calculated by applying CBP reduction efficiency rates to
baseline loads shown above. The table shows how many pounds of N, P, and SS will be reduced by
the proposed BMPs in AOI 5.

Proposed BMP Reduction (lb/yr)

The Table below shows the portion of the total L2 Reduction Goals required by 2028 that treatment
of AOI 5 will satisfy.

Percent of Total Goal



V.  Costs

U.S. Army Corps of Engineers- Baltimore District

JBM-HHAOI 5
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I.  Location and General Information

U.S. Army Corps of Engineers- Baltimore District

AOI 6

AOI 6



II.  Baseline Land Use

U.S. Army Corps of Engineers- Baltimore District

JBM-HH
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AOI 6



III.  BMPs
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U.S. Army Corps of Engineers- Baltimore District
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±
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AOI 6
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IV. Area Baseline Loads and BMP Load Removal           AOI 6a and AOI 6b        JBM-HH

The baseline load rates below were calculated using 2009 EOS Rates Provided in the Virginia TMDL
Guidance and applied to land use delineated by USACE using 2009 aerials.

Baseline Loads (lb/yr)
AOI AREA TN TP TSS

The pollution reductions below were calculated by applying CBP reduction efficiency rates to
baseline loads shown above. The table shows how many pounds of N, P, and SS will be reduced by
the proposed BMPs in AOI 6a and AOI 6b.

Proposed BMP Reduction (lb/yr)

The Table below shows the portion of the total L2 Reduction Goals required by 2028 that treatment
of AOI 6a and AOI 6b will satisfy.

Percent of Total Goal



V.  Costs
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I.  Location and General Information

U.S. Army Corps of Engineers- Baltimore District

AOI 7

AOI 7



II.  Baseline Land Use
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AOI 7



III.  BMPs
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AOI 7



IV. Area Baseline Loads and BMP Load Removal         AOI 7a and AOI 7b          JBM-HH

The baseline load rates below were calculated using 2009 EOS Rates Provided in the Virginia TMDL
Guidance and applied to land use delineated by USACE using 2009 aerials.

Baseline Loads (lb/yr)
AOI AREA TN TP TSS

The pollution reductions below were calculated by applying CBP reduction efficiency rates to
baseline loads shown above. The table shows how many pounds of N, P, and SS will be reduced by
the proposed BMPs in AOI 7a and AOI 7b.

Proposed BMP Reduction (lb/yr)

The Table below shows the portion of the total L2 Reduction Goals required by 2028 that treatment
of AOI 7a and AOI 7b will satisfy.

Percent of Total Goal
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Inventory Database
Upon opening the database users will come to a switchboard:

Users must first enter data into the Inventory Database before entering data into the Inspection
Database. Clicking the “Inventory” button will take you to the Inventory Database:

Click the “Add Record” button.



Clicking the “Add Record” button will bring up this prompt:

Enter the SWMID of your new record.

A new record will be created and the SWMID will be populated. Enter information in the form, starting
with the textboxes located at the top left (Alternate ID, Inventory Date, etc.). Your selection for
“General BMP Type” will determine what fields must be populated in the area, so be sure this field is
accurately filled out.

It is also important to correctly input the locational section of the inventory sheet with the GPS position
coordinates, the watershed discharged into, and the location.



Finally, the TMDL information is inputted by entering the acres impervious and pervious covered by the
specific BMP.

Basin specific fields
If the selection for General BMP Type is “Basin” then a “BASIN GENERAL DESCRIPTION” area will become
visible at the bottom of the form:

This must be completed before proceeding to the Inspection Database, as the data entered here will
impact the structure of the Inspection Form.

Adding Photographs

To add photographs to the selected record, simply click on the empty box in the top right hand corner of
the inventory page.

This opens the photograph management box. To add a photo click on the add button on the top right of
the box and select the photo from the appropriate file.

Photographs



Inspections Database
Inspection information can be entered for records already in the Inventory Database using this form.
Data entered in the Inventory Form will be visible in the Inspection Form

The tabs that are visible will be based on the “General BMP Type” selected in the Inspections Database.
If “Basin” is selected then the tabs will be for basins, if “Filtration” is selected, the tabs will be for
filtration, and so on.

Steps to adding a new inspection

A record must first be entered in the Inventory Form before an inspection can be entered. Do the
following to add a new inspection:

Navigate to the SWM ID you wish to update. If you are not already viewing the SWM ID you wish to
update, use the “Select by SWM ID” tool in the upper left hand corner to select the appropriate SWM ID.

Click the “Open Record in Inspection” button



Doing this will add a new inspection for the current SWM ID.

Once the SWM ID has been entered the user may begin filling out all the fields in the form, it is
important to enter the date of the inspection as this will differentiate the inspection from other records
for the same SWM ID. Information from the Inventory Form is imported to the Inspection Form and
viewable (but not editable). Information gathered in the Inventory Form will determine whether certain
fields are active in the Inspection Form. For instance, take a case where the box is checked next to
“Access road present?” under “Accessibility” in the Inventory Form for a “Basin” BMP type:

If this is the case, then in the Inventory Form the checkbox for “Access road eroded or in need of repair”
will be active. Had “Access road present?” not been checked in the Inventory Form the “Access road
eroded or in need of repair” checkbox would be shown as greyed out, similar to the 3 checkboxes at the
bottom of this figure:



Tools
There are several tools that have been created to make the database easier to use.

Inventory Form Tools
This set of tools is in the upper right corner of the Inventory Form:

Open Record in Inspection– This will open up the inspection form with a filter set for the inventory
record you are currently in. You will only see the inspections for that particular record after opening the
form. There must be an existing inventory for this work correctly.

Delete Record – Deletes the current BMP from the inventory.

Add Record – Use this to add a new BMP to the inventory.

Inspection Form Tools
This set of tools is in the upper left area of the Inspection Form:

View Record in Inventory Form – Opens current inspection record in the Inventory Form. Use this to
update any inventory information related to that particular BMP.

Add New Inspection – This should be used whenever you are adding a new inspection to a location that
has had a previous inspection entered into the database. This will add a new inspection for the SWM ID
you are currently viewing. To change SWM ID’s use the “Select by SWM ID” in the upper right hand
corner (described below).

Delete Inspection – This deletes the current inspection.

Open Report – Use this button to open a report with all inventory and inspection information for the
current SWM ID.



Exit Database – Closes the database.

Select by SWM ID dropdown tool
One tool that is in both the Inventory Database and the Inspection Database is the “Select by SWM ID”
dropdown box:

This tool is found in the upper left hand corner and has a yellow font. Selecting an SWM ID from the
dropdown menu will filter the form so that only records for that SWM ID are shown. In the Inventory
Form it will simply take you to the SWM ID as there is only one record per SWM ID.

TMDL Information

The TMDL information can be found in the left shutter bar under the forms group. Double clicking the
form labeled TMDL brings up the screen shown below.

The acreage and the baseline loading information for the site are entered into the indicated boxes. The
calculations are then computed based on this information. The site for which the TMDL information is
being used for is located in the upper right hand corner.



BMP Definition List 

Filtration:

Bioretention: 

Constructed Wetlands: 



Filter Strips: 

Green Alley:



Planter Box:

Sand Filter:



Tree Box Filter:

Vegetated Buffer:



Vegetated Roof:

Vegetated Swales: 



Infiltration:

Infiltration Basin: 

Infiltration Trench: 



Permeable Pavers: 

Roof Downspout System:



Soil Amendments:

Manufactured:

Proprietary:



Pipe Detention: 

Parking Lot Storage:



Miscellaneous:

Level Spreader: 

Check Dam:



Stormwater Reuse (Rainbarrel): 

Basin:

Acting as Sediment Basin: 



Dry Basin: 

Extended Detention Dry Basin: 



Wet Basin: 



Storm water BMP Retrofitting

Problems Solutions

Basin walls/ structural components eroding. 1. Re grade the basin to slow flow

2. Plant native vegetation to slow
flow.

3. Line walls with geo synthetics or
other erosion control systems (i.e.
gabion walls) to protect from
erosion.

Pollutants are not being treated properly. 1. Re grade the basin and add native
vegetation to slow flow and increase
retention/ filtration time. Deep root
systems help storm water percolate
to the ground (decreasing surface
flow)

2. Install weir plate onto outlet
structure openings to hold shallow
water.

3. Create a sediment fore bay
designed to allow sediment and
pollutants to settle out before
entering main pond area.

4. Remove concrete low flow
channels to slow water movement
and allow for more infiltration.



Too much storm water entering the basin. 1. Expand water basin size
(excavation)

2. Increase size of outfall structure

3. Plant native vegetation (deep root
system allows for water to percolate
through soil faster).

4. Add adjacent storm water
structure

5. Grass swale inlets to pre treat and
infiltrate water.

6. Create rain gardens/ retention
basins in pervious zones (i.e. middle
of parking lots) to collect and re
route water to main basin.



Database Storage and Installation

The BMP database should be placed in a single centralized location. Ideally, the database will be stored
on a server, rather than on a local computer’s hard drive. Users should take care to make sure that
multiple versions of the database do not exist. If a user must work on the database off of the network
the following steps should be taken:

Download the database to the computer that will be used offline.

Verify that no users will be editing the database during the time that the user is working offline
with the database.

Upon finishing the offline editing, copy the database back to the server, overwriting the current
database stored on the server.

o Prior to overwriting the database the user may wish to copy the database into a backup
folder. This may not be necessary if data is automatically backed up by the network
administrators.

Photo Storage

Access databases are limited to a maximum storage size of 2 gigabytes (GB). The attachment field,
which is where the photos and other documents can be stored, is the field most likely to impact the size
of the database. In instances where it is likely that the total size of the database will exceed 2 GB the
following steps should be taken to separate the photos from the database itself.

Set up a location on a centralized server where the photos will be stored.

Apply a standardized process for naming photos, for example the names for all photos for a
BMP with SWMID ABC12 begin with ABC12.

Create a field within the database and corresponding field within the forms that will hyperlink to
the photos on the servers.
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post-development stormwater management facilities GP Section I.C.2.a.(8))

Table 4
Tables 2a-d Tables 3a-d

Appendix II
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Appendix IV

Size and Extent of the MS4
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Mapping Tools

Permit Tables – Reductions for Existing Conditions

Tables 2a-d

Tables 3a-d

Tables 3a-d
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Appendix V.A
Appendices V.B-V.K)
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Appendix V

Structural BMPs –
Appendix V.A

Appendix V.B
Appendix V.C

Appendix V.D

Appendix V.E)
Appendix V.F

Land Use Change –
Appendix V.H

Appendix V.I
Urban Stream Restoration –

Appendix V.J)
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Urban Nutrient Management (“UNM”) –

Appendix V.K
Nutrient Trading –

Redevelopment –
Appendix V.L

Baseline for Structural BMPs

Baseline for Stream Restoration
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Appendix
V.J
Baseline for Urban Nutrient Management

Appendix V.K

Redevelopment
reductions

Stricter Development Requirements

Oversized BMPs

Appendix V.E

Expert Panel to Define Removal Rates for Urban
Stormwater Retrofit Projects Part IV.2 Appendix VI
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Appendix
VII
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Part II Appendix II Appendix III

Part III Appendix V

Appendix I

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;
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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;

(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;

Part VI.6 Part VI.7, Appendix II

(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 (EOS) 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 the 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 MS4.8
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Part II.2

Part
II

(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;

(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.
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Appendix II

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.

(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

(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;
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(General Permit Section I.C.2.a.(12)
An opportunity for receipt and consideration of public comment regarding the draft Chesapeake Bay
TMDL Action Plan.

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.
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increased
in addition

Appendix V.L
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:

Redevelopment with an Average Impervious Land Cover Condition of 16% or Less:

Redevelopment with an Average Impervious Land Cover Condition Greater than 16%:

in addition
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in addition

New Development with an Average Impervious Land Cover Condition of 16% or Less:

New Development with an Average Impervious Land Cover Condition Greater than 16%

in addition
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in addition
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Redevelopment with an Average Impervious Land Cover Condition of 16% or Less:
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Redevelopment with an Average Impervious Land Cover Condition Greater than 16%

in addition

in addition

New Development with an Average Impervious Land Cover Condition of 16% or Less
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New Development with an Average Impervious Land Cover Condition Greater than 16%

in addition

in addition
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Redevelopment with an Average Impervious Land Cover Condition of 16% or Less

increase

increase

Appendix V.L

Redevelopment with an Average Impervious Land Cover Condition Greater than 16%
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no increase

no increase

Appendix V.L

New Development with an Average Impervious Land Cover Condition of 16% or Less

New Development with an Average Impervious Land Cover Condition Greater than 16%
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Redevelopment with an Average Impervious Land Cover Condition of 16% or Less
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Redevelopment with an Average Impervious Land Cover Condition Greater than 16%

New Development with an Average Impervious Land Cover Condition of 16% or Less

New Development with an Average Impervious Land Cover Condition Greater than 16%



36

increased
in addition
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Table 4 Table II.1

.0345 lbs TP/ac/yr *
5.2 lbs TN/ac
1.0 lbs TP/ac

= 0.179 lbs TN/ac/yr

0.179 lbs TN/ac/yr * 10 acres = 1.79 lbs TN/yr

0.0345 lbs TP/ac/yr *
. /ac
. /ac

= 14.521 lbs TSS/ac/yr

14.5211 lbs TSS/ac/yr * 10 acres = 145.21 lbs TSS/yr

12 Appendix I
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500 4695

500 3495

500 880

500 250

500 338,470

500 50,540



39

600 5634

400 2796

600 1056

400 200

600 406,164

400 40,432

5634 4695

2796 3495

1056 880

200 250

406,164 338,470

40,432 50,540
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served



43



44



45

Appendix V.B

14
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1000 9390

1000 6990

1000 1760

1000 500

1000 676,940

1000 101,080

1

1000 40

1000 20

1000 10

1000 2

1000 6670

1000 440
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Table V.A 1

Appendix I, Table 2a)

20 9.39 / / = 187.8 /

30 6.99 / / = 209.7 /

Table V.A.1

187.8 / 0.25 = 46.95 /

209.7 / 0.25 = 52.43 /

46.95 / + 52.43 / = 99.38 /

Appendix V.B Appendix V.C.
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Recommendations of the Expert Panel to Define Removal Rates for Urban
Stormwater Retrofit Projects

=
( )(12)

Table V.B.1)
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Frequently Asked Questions (FAQ) for Recently Approved Urban BMPs

Recommendations of the Expert Panel to Define Removal Rates for Urban Stormwater Retrofit
Projects



50



51

1000 9390

1000 6990

1000 1760

1000 500

1000 676,940

1000 101,080
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1000 40

1000 20

1000 10

1000 2

1000 6670

1000 440

(1.25 )(12)
20

= 0.75

Table V.B.1
Figures

1, 2, and 3,

Appendix I, Table 2a)
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20 9.39 / / = 187.8 /

30 6.99 / / = 209.7 /

187.8 / 0.30 = 56.34 /

209.7 / 0.30 = 62.91 /

56.34 / + 62.91 / = 119.25 /
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Table V.C.2
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1000 9390

1000 6990

1000 1760

1000 500

1000 676,940

1000 101,080

1

1000 40

1000 20

1000 10

1000 2

1000 6670

1000 440
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Appendix I, Table 2a)

2 9.39 / / = 18.78 /

3 6.99 / / = 20.97 /

18.78 / 0.70 = 13.15 /

20.97 / 0.70 = 14.68 /

13.15 / + 14.68 / = 27.83 /
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Recommendations of the Expert Panel to Define Removal Rates for Urban Stormwater Retrofit
Projects :
http://chesapeakestormwater.net/wp-content/uploads/dlm_uploads/2012/10/Final-CBP-Approved-Expert-
Panel-Report-on-Stormwater-Retrofits-long_012015.pdf.

Example V.A.1
Example V.B.1

5 9.39 / / = 46.95 /

5 6.99 / / = 34.95 /

Appendix V.B
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46.95 / 0.13 = 6.104 /

34.95 / 0.13 = 4.544 /
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Missing Design Criteria
For each missing design criterion, the permittee should apply an additional downward
modification of 10% to the BMP’s initial removal efficiency. Missing Design Criteria for a Dry
Pond may include:

Absence of a sediment forebay
Absence of a micro pool or other form of protection at the riser outlet
Short circuiting due to the initial inlet placement (note: short circuiting can qualify for an
efficiency modification only if it is the result of the initial BMP design. If short circuiting is
the result of sediment accumulation it should not be considered for an efficiency
modification)

Undersized Practice
Permittees may modify the efficiency of the BMP downward by 10% if some aspect of the BMPs
original design is undersized. For a dry pond this may include:

Small Drainage Area – if the drainage area is 5 acres or less AND the drainage orifice is
greater than 3 inches (pre 1999 BMPs only) OR if the Dry Pond has less than a minimum
12 hour draw down time
If the minimum volume of the pond is less than 2 * WQv (where WQv is .5 inches * the
area of the impervious cover draining to the pond).

Lat, Long

Table V.C.1)

Example V.D.1
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46.95 / 0.17 = 7.98 /

34.95 / 0.17 = 5.94 /

7.98 / + 5.94 / = 13.92 /
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proportion
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Table 4
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Technical Bulletin 9:
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Table V.H.2

Edge of Stream
Reductions

Edge of Stream
Reductions

Edge of Stream
Reductions

Basin Land Use from Conversion TN(lbs/ac/year) TP(lbs/ac/year) TSS(lbs/ac/year)
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1DBH refers to the tree diameter measured at 4.5 feet above the ground.

Table V.H.1

1.5 / / = 20.87 /

1.5 / / = 2.7 /

1.5 / / = 1,878.02 /
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Table V.H.1 Appendix V.H

Table V.I.1

Table V.H.1 Appendix V.H

7.16 / / 0.25 = 1.79 /

0.25 0.5

Table 2b

Table V.I.1

10.07 / / 0.25 = 2.52 / /

2.52 / / 0.5 = 1.26 /
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1.79 / + 1.26 / = 3.05 /
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Table V.J.1

Recommendations of the Expert Panel to Define Removal Rates for Individual Stream
Restoration Projects
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Table V.J.1
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Step 1
Step 2
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may not

Step 3

Step 5

Step 3
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Table
V.K.1

Recommendation of the Expert Panel to Define Removal Rates for Urban Nutrient
Management,

Recommendation of
the Expert Panel to Define Removal Rates for Urban Nutrient Management
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Projects Subject to Technical Criteria II B:

Projects Subject to Technical Criteria II C:
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Expert Panel to
Define Removal Rates for Urban Stormwater Retrofits .
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Table 2 a: Calculation Sheet for Estimating Existing Source Loads for the James River Basin

Subsource Pollutant

Total Existing 
Acres Served by 
MS4 (6/30/09)

2009 EOS 
Loading Rate 

(lbs/ac)

Estimated Total 
POC Load 

Based on 2009 
Progress Run

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

Subsource Pollutant

Total Existing 
Acres Served by 
MS4 (6/30/09)

2009 EOS 
Loading Rate 

(lbs/ac)

Estimated Total 
POC Load

Based on 2009 
Progress Run

Table 2 c: Calculation Sheet for Estimating Existing Source Loads for the Rappahannock River Basin

Subsource Pollutant

Total Existing 
Acres Served by 
MS4 (6/30/09)

2009 EOS 
Loading Rate 

(lbs/ac)

Estimated Total 
POC Load 

Based on 2009 
Progress Run
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Table 2 d: Calculation Sheet for Estimating Existing Source Loads for the York River Basin

Subsource Pollutant

Total Existing 
Acres Served by 
MS4 (6/30/09)

2009 EOS 
Loading Rate 

(lbs/ac)

Estimated Total 
POC Load 

Based on 2009 
Progress Run

Table 3 a: Calculation Sheet for Determining Total POC Reductions Required During this Permit Cycle 
for the James River Basin

Subsource Pollutant

Total Existing 
Acres Served by 

MS4 (7/1/09)

First Permit 
Cycle 

Requiring 
Reduction in 
Loading Rate 

(lbs/ac)

Total Reduction 
Required First 
Permit Cycle 

(lbs)
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Table 3 b: Calculation Sheet for Determining Total POC Reductions Required During this Permit Cycle 
for the Potomac River Basin

Subsource Pollutant

Total Existing 
Acres Served by 

MS4 (7/1/09)

First Permit 
Cycle 

Requiring 
Reduction in 
Loading Rate 

(lbs/ac)

Total Reduction 
Required First 
Permit Cycle 

(lbs)

Table 3 c: Calculation Sheet for Determining Total POC Reductions Required During this Permit Cycle 
for the Rappahannock River Basin

Subsource Pollutant

Total Existing 
Acres Served by 

MS4 (7/1/09)

First Permit 
Cycle 

Requiring 
Reduction in 
Loading Rate 

(lbs/ac)

Total Reduction 
Required First 
Permit Cycle 

(lbs)

Table 3 d: Calculation Sheet for Determining Total POC Reductions Required During this Permit Cycle 
for the York River Basin

Subsource Pollutant

Total Existing 
Acres Served by 

MS4 (7/1/09)

First Permit 
Cycle 

Requiring 
Reduction in 
Loading Rate 

Total Reduction 
Required First 
Permit Cycle 

(lbs)
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(lbs/ac)

Table 4: Ratio of Phosphorus Loading Rate to Nitrogen and Total Suspended Solids Loading Rates for 
Chesapeake Bay Basins

Ratio of Phosphorus to 
Other POCs (Based on All 
Land Uses 2009 Progress 

Run)

Phosphorus 
Loading Rate 

(lbs/ac)

Nitrogen 
Loading Rate 

(lbs/ac)
Total Suspended Solids Loading 

Rate (lbs/ac)
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 6VAC20-30. Rules Relating to 
Compulsory In-Service Training Standards for Law-
Enforcement Officers, Jailors or Custodial Officers,
Courtroom Security Officers, Process Server Officers and 
Officers of the Department of Corrections, Division of 
Operations  (amending 6VAC20-30-80). 
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1.0 INTRODUCTION  

Minimum Control Measure (MCM) 2 of the 2013 Virginia municipal separate storm sewer systems (MS4) 
General Permit requires MS4 operators to engage the public in stormwater pollution prevention 
activities and to keep the public informed about the operator’s MS4 permit compliance activities.  The 
definition of “public” for Department of Defense (DoD) installations, including Joint Base Myer-
Henderson Hall (JBM-HH), is different from the definition of public as it applies to typical municipalities 
that own and operate MS4s.  In the 2013 MS4 General Permit, the Virginia Department of 
Environmental Quality (VADEQ) states that they concur with the US Environmental Protection Agency’s 
(EPA’s) suggested interpretation of "public" for DoD facilities as "the resident and employee population 
within the fence line of the facility1." This interpretation was used as guidance for defining the targeted 
public audience for the public involvement and participation activities included in this Public Education 
and Outreach Plan. 

1.1 Plan Goals 

The primary goals of the JBM-HH public education and outreach program are consistent with goals 
presented in Section II.B.1.b of the MS4 General Permit:  
 

 Increase target audience knowledge about the steps that can be taken to reduce 
stormwater pollution, placing priority on reducing impacts to impaired waters and other 
local water pollution concerns; 

 Increase target audience knowledge of hazards associated with illegal discharges and 
improper disposal of waste, including pertinent legal implications; and  

 Implement a diverse program with strategies that are targeted towards audiences most 
likely to have significant stormwater impacts. 

 
2.0 INSTALLATION CHARACTERISTICS  

JBM-HH is located in the Washington, D.C. metropolitan area and was created from the administrative 
reorganization of the Fort Myer Military Community (Fort Myer and Fort McNair) and the U.S. Marine 
Corps (USMC) Headquarters Battalion Henderson Hall (Henderson Hall) as a result of Base Area 
Realignment and Closure (BRAC) 2005 recommendations. Fort Myer and Henderson Hall are located in 
Arlington, Virginia, directly across the Potomac River from Washington, D.C.; Fort McNair is located in 
Southwest Washington, D.C. at the confluence of the Washington Channel of the Potomac River and the 
Anacostia River.  

The Virginia MS4 General Permit issued to JBM-HH applies to U.S. Army Installation Fort Myer (Fort 
Myer) and the USMC installation at Henderson Hall (Henderson Hall), which are jointly referred to as 
‘the Installation’ in this Plan. The Installation is home to the 3rd U.S. Infantry Regiment (The Old Guard) 
and the USMC Headquarters Battalion structured within the Marine Corps National Capital Region 
Command. Joint Base Myer-Henderson Hall provides installation services and support to military 
members, civilians, retirees, and their families with a quality of life commensurate with the quality of 
their service. This Public Education and Outreach Plan primarily addresses the resident and employee 
populations of the Installation. The transient populations that use the services available at the 
Installation are addressed when applicable. 

                                            
1 9VAC25-890-40, Section II B 
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The land area served by the Installation’s MS4 encompasses approximately 270 acres. Stormwater from 
all areas of the Installation discharges to the Installation’s MS4, which is interconnected with the MS4s 
for Arlington County and Arlington National Cemetery (ANC). There are no natural surface water bodies 
present within the fence line of the Installation. A portion of a Lower Long Branch tributary runs in an 
enclosed culvert along the southern boundary of the Installation. 

2.1 Water Quality Issues 

Stormwater from the Installation discharges via MS4s for Arlington County and ANC to Potomac River 
tributaries – including Four Mile Run – and ultimately to the Chesapeake Bay. Impairments that have 
been identified for these water bodies include bacteria, nutrients (nitrogen and phosphorus), 
polychlorinated biphenyls (PCBs), pH, and sediment. The Installation was evaluated to identify if these or 
other pollutants may need to be targeted for public education and outreach. The primary activities at 
the Installation include the following: 

 Administrative offices for various Army and USMC operations  
 Housing for active-duty military personnel in single-family, duplex, and dormitory-style housing 
 Healthcare, childcare, recreation, dining, retail (military exchange stores, commissary, 

automobile fueling, etc.) and other support service facilities for active-duty and retired military 
personnel 

 Stabling and care of horses used for funeral services at ANC 
 Housing and fueling of buses for military bands, ceremonial regiments, and other groups 
 Ceremonial activities including funeral services at two chapels 
 Training and kennel facilities for military dogs 
 Military vehicle (including buses) maintenance and housing 
 Installation operation and maintenance activities 

 
Routine inspections of the Installation’s industrial areas and stormwater discharge monitoring are 
required by JBM-HH’s Virginia Pollutant Discharge Elimination System (VPDES) Industrial Stormwater 
permit. Information obtained from inspections and monitoring as well as a review of the Installation’s 
activities was used to identify high-priority water quality issues to be addressed with public education 
and outreach efforts. The following summarizes the evaluation results with regard to the pollutants 
identified in local water quality impairments and other potential pollutants: 

 Bacteria: No significant sources of bacteria were identified for the Installation. The resident pet 
population is minimal, and wastes from the dog kennels and horse stables are strictly managed 
to minimize pollution potential. There is one septic system that serves a single toilet facility for a 
guard station at the Wright Gate. No sanitary sewer cross connections were identified during a 
recent comprehensive cross-connection survey. Waste management associated with dining 
facilities at the Installation has a minor potential to contribute bacteria to stormwater 
discharges.  

 Nutrients (specifically nitrogen and phosphorus): Grounds maintenance for all areas of the 
Installation is the responsibility of the Directorate of Public Works (DPW). There are no 
individual resident-maintained landscape areas. Fertilizer application is the responsibility of 
DPW and will be addressed in accordance with the nutrient management requirements for 
MCM #6 of the MS4 General Permit. Another potential nutrient source is discharges from 
roadways and parking lots.  
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 PCBs: There are no known sources of PCBs at the Installation. Transformers are owned and 
operated by the local utility, Dominion Virginia Power. PCB-containing transformer oils were 
reportedly replaced years ago.  

 pH: There are no known activities at the Installation that could significantly affect the pH of 
stormwater discharges. 

 Sediment: Potential sources of sediment discharges identified at the Installation include 
erosional areas, construction activities, and roadways/parking lots. 

 Other pollutants: Oil and grease, hydrocarbons, and related pollutants have the potential to be 
discharged to stormwater from the following activities: vehicle fueling; vehicle maintenance, 
storage, and parking; and dining facility waste management. Trash and litter from resident, non-
resident and employee populations has been observed throughout the Installation. 

  
Based on the above evaluation results, three high-priority water quality issues identified for the 
Installation to be addressed in public education and outreach efforts include: 

 Oil and grease, hydrocarbons and related pollutants associated with vehicle maintenance and 
fueling operations as well as leaks from personal vehicles; 

 Sediment discharges from erosional areas, construction sites, road maintenance and other 
sources; addressing sediments from roadways and parking lots will also help reduce nutrient 
discharges from these sources; and 

 Trash and litter from employees, residents, and non-residents. 

2.2 Target Audiences 

The potential target audiences for public education and outreach efforts include the populations that 
live and work at the Installation; military family members, retirees and spouses that use the services 
provided at the Installation; and visitors for funeral services and ceremonies. The estimated population 
numbers for each of these audiences were derived from a recent transportation study2 as follows: 

 Active Duty Military Population: assigned: 2,395; attached: 5,900  
 Civilian Workforce: 1,730  
 Surge Ceremonial Guard: 4 funerals/day; guard arrives in buses from all services  
 Visitors for Funeral Services: guests arrive in cars for each ceremony; numbers vary according to 

type of funeral; low: 15 vehicles; high: 400 vehicles (high level services).  
 Military Family Members, Retirees, and  Spouses accessing services: 112,000  
 Military Visitors MCX/PX: 4,961 customer/ week; average 243,935 customers per year.  
 Fort Myer Officer’s Club: (recorded uses for 1 October 2011 to 30 September 2012):  

 Catered Events - 72,700 customers;  
 Dining: 56,260 customers;  
 Swimming Pool Memberships: 40,500 customers, Memorial to Labor Day. 

 
The target audiences most likely to have impacts related to each of the high-priority water quality issues 
identified for the Installation are summarized in Table 2-1.  

                                            
2 2013 Transportation Management Program Update, Joint Base Myer-Henderson Hall; Final Version Prepared by 
the Division of Master Planning, Directorate of Public Works; January 2014 
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Table 2-1: High-Priority Water Quality Issue Target Audiences and Populations 
Water Quality Issue Target Audiences/ Approximate Population  

Oil and grease, hydrocarbons, and 
related pollutants 

Civilian workforce/ 1,730 
Active duty military population/8,300 

Sediment Civilian workforce with relevant duties that could 
impact sediment discharges/100-500 

Trash and Litter Civilian workforce/ 1,730 
Active duty military population/8,300 
Military Family Members, Retirees, spouses accessing 
services/112,000 

 

3.0 PUBLIC EDUCATION AND OUTREACH PLANNING 

3.1 Outreach Efforts Implemented Previously 

A number of public education and outreach efforts or best management practices (BMPs) were initiated 
for the Installation during previous MS4 General Permit terms by the DPW Environmental Management 
Division (EMD). Most of these efforts will be continued until the new outreach and education methods 
described in this Plan are fully implemented. In some cases, the existing BMPs will be adapted and 
included in the new program. A list of the BMPs included in JBM-HH’s 2009 MS4 Program Plan (as 
updated in January 2013) and the continuation plans for each are summarized in Table 3-1.   

Table 3-1. JBM-HH 2009 MS4 Program Plan – MCM #1 BMPs 
BMP # BMP Description Continuation Plan 

1.1 Provide information at Environmental Quality Control 
(EQCC) meetings about water quality and pollution 
prevention.  

Water quality and pollution 
prevention will continue to be 
included as discussion topics at 
quarterly EQCC meetings. 

1.2 Publish articles or advertisements in the Pentagram, a 
weekly publication with a circulation of over 19,000 in the 
national capital area military community, about seasonal 
practices to prevent stormwater pollution. Potential topics 
include fertilizer application (spring), pet cleanup practices 
(summer), leaf mulching and removal (fall), and use of 
deicing materials (winter).  

EMD will continue to submit articles 
for publication in the Pentagram that 
target stormwater pollution 
prevention practices for base 
residents and employees. 

1.3 Establish an environmental information page on the JBM-
HH website that provides tips on pollution prevention, 
household hazardous waste disposal, recycling 
opportunities, community environmental events, reporting 
illegal dumping, etc. 

The JBM-HH EMD webpage will be 
periodically updated with 
environmental information relevant 
to stormwater pollution prevention. 

1.4 Prepare public education brochures for activities with the 
potential to contribute to stormwater pollution and a 
general stormwater pollution awareness brochure for new 
residents and workers. 

Brochures that were previously 
prepared will be updated and 
redistributed in 2014. 
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3.2 Outreach Actions and Methods 

The nature of the Installation as a small military base with a large transient population provides a 
challenge for distributing messages to the Installation’s “public”. The following methods were deemed 
feasible for use: 

 Printed materials such as brochures, articles in Installation-wide publications, and handouts 

 Signage at select locations 

 Posting information on the JBM-HH website  

 Social media: postings messages on the JBM-HH Facebook Page  

 Employee training programs 

These methods were selected as the best means to reach an equivalent 20% of each high-
priority issue target audience. Table 3-2 presents the relevant messages for public education and 
outreach efforts and associated educational and outreach materials to be employed for each. 

Table 3-2. Public Education and Outreach Messages and Distribution Methods 
Pollutant Messages Audiences Distribution Methods 

Oil and 
grease, 

hydrocarbons, 
and related 
pollutants 

 Take care of your vehicle - poorly 
maintained vehicles pollute 
waterways 

 Don’t overfill fuel tanks  
 Clean up spills – don’t let oils get into 

storm drains 
 Use good housekeeping BMPs in work 

areas to prevent leaks and spills 
 Properly manage food service waste 

oil and grease  

 Residents  
 Employees, residents, 

and non-residents 
that use fueling 
facilities 

 DPW, Fire 
Department, 
maintenance shop 
employees  

 Food service 
employees 

 Signs 
 Brochures and 
Pentagram articles 

 Employee training 
 Website and Facebook 
postings 

Sediment 

 Sediment pollutes waterways and 
harms aquatic life 

 Monitor and maintain sediment 
controls on construction sites 

 Don’t over-apply deicing sand mix 
 Maintain roads and parking lots 
 Do not wash vehicles and equipment 
in areas that drain to storm drains – 
have all washwater drain to sanitary 
system 

 Report sediment discharges to EMD 

 DPW 
 Construction project 
managers 

 Residents and 
employees 

 

 Brochures and 
Pentagram articles 

 Employee training 
 Website and Facebook 

postings 
 

Trash and 
Litter 

 Don’t litter – what you drop on the 
ground ends up in storm drains and all 
drains lead to waterways 

 Cigarette butts are litter too 
 Properly dispose of trash and wastes 
 Recycle as much as you can 
 Keep dumpsters covered 

 Employees  
 Residents  
 Non-residents using 
Installation services 

 

 Signs 
 Brochures and 

Pentagram articles 
 Employee training 
 Website and Facebook 

postings 
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The outreach methods and messages and their success at reaching the target audiences will be 
evaluated annually. If weaknesses are identified, the methods and messages will be adjusted as 
needed to better achieve the program goals. 

3.3 Public Participation 

The DPW EMD is responsible for development and implementation of the Installation’s Public Education 
and Outreach program. Past efforts to generate public participation have not resulted in significant 
public input. This is likely due in part to the transient nature of most of the Installation’s population, 
which is unlikely to feel connected to the environmental resources of the surrounding areas. Greater 
efforts will be put forth during this permit term to generate interest in environmental protection and 
solicit input that can be used to modify the messages and methods for public education and outreach 
efforts. The distribution methods identified in Section 3.2 will be used to engage the public and solicit 
input. 
 
4.0 ANNUAL REPORT AND PROGRAM EVALUATION 

As required by the MS4 General Permit, the following information will be included in each annual report 
submitted to the VADEQ: 

 A list of the education and outreach activities conducted during the reporting period for each 
high-priority water quality issue, the estimated number of people reached, and an estimated 
percentage of the target audience or audiences that will be reached; and  

 A list of the education and outreach activities that will be conducted during the next reporting 
period for each high-priority water quality issue, the estimated number of people that will be 
reached, and an estimated percentage of the target audience or audiences that will be reached. 
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Environmental and Sustainability Management System  

Joint Base Myer-Henderson Hall 
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Illicit Discharge Inspections
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DPW EMD Stormwater 
Program Manager 

Approved By: 
Chair, DPW EMD 
Date: April 2015 
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April 2015 

Review Date: 
April 2015 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) is a guideline for conducting illicit discharge 
inspections, which is a component of Minimum Control Measure 1:  Illicit Discharge Detection 
and Elimination (IDDE) required under the Virginia General Permit for Discharges of 
Stormwater from Small Municipal Separate Storm Sewer Systems (9VAC25-890-40 et. seq.). 
JBM-HH has obtained coverage under this permit (issued as Permit No. VAR040068) for 
discharges from the municipal separate storm sewer system (MS4) that serves the Fort Myer 
and Henderson Hall Installations (collectively referred to as the Installation in this SOP). This 
SOP applies to the Fort Myer and Henderson Hall MS4. The SOP does not apply to Fort 
McNair. 

In accordance with Section II.B.3.c of the General Permit, a program to detect and eliminate 
illicit discharges, as defined at 9VAC25-870-10, into the regulated small MS4 must be 
developed and implemented. IDDE programs are designed to prevent contamination of 
ground and surface water supplies by monitoring, inspection and removal of unauthorized 
non-stormwater discharges. Information regarding the complete IDDE program for the 
Installation is contained in the JBM-HH Municipal Separate Storm Sewer System (MS4) 
Program Plan for Fort Myer & Henderson Hall Installations. Additional guidance for 
conducting the illicit discharge inspections can be found in the publication entitled "Illicit 
Discharge Detection and Elimination: A Guidance Manual for Program Development and 
Technical Assessments," funded by the Environmental Protection Agency (EPA) cooperative 
agreement number X-82907801-0 
(http://water.epa.gov/polwaste/npdes/stormwater/upload/idde_manualwithappendices.pdf). 
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ABBREVIATIONS AND DEFINITIONS 

1.1 Abbreviations  
a. BMP – Best Management Practice 
b. DPW – Directorate of Public Works 
c. EMD – Environmental Management Division 
d. EPA – Environmental Protection Agency 
e. HUC – Hydrologic Unit Code 
f. IDDE – Illicit Discharge Detection and Elimination 
g. mL – milliliter  
h. MS4 – Municipal Separate Storm Sewer System  
i. ORI – Outfall Reconnaissance Inventory 
j. PPE – Personal Protective Equipment 
k. SOP – Standard Operating Procedure 
l. TMDL – Total Maximum Daily Load  
m. VPDES – Virginia Pollutant Discharge Elimination System 
n. VSMP – Virginia Stormwater Management Program 
o. WLA – Wasteload Allocation 

 
1.2 Definitions  

a. Illicit Discharge - any discharge to the municipal separate storm sewer system that 
is not composed entirely of stormwater, except for discharges allowed under a 
VPDES permit or discharges resulting from firefighting operations. 
 

b. Measurable Storm Event – a precipitation event that results in a total measured 
precipitation accumulation equal to, or greater than, one-tenth (0.1) inch of rainfall 
and that produces runoff that discharges to the storm sewer system. 
 

2.0 OPERATIONAL PROCEDURES 

2.1 Non-Stormwater (Illicit) Discharge Inspections 

a. Inspection Requirements 
1. There are 24 outfalls that have been identified for the Installation that must be 

inspected annually. 
2. Inspections must be performed during a period when no precipitation or snow 

melt is occurring and at least 72 hours from the previous measurable storm 
event. 

b. Inspection Locations 
1. Refer to Figure 1 for outfall locations.   
2. A field survey of the Installation’s 24 outfalls identified in Figure 1 has been 

conducted.  A unique identification number has been assigned to each outfall. 
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The basic characteristics and a photograph of each outfall have been collected 
and collated into an Outfall Monitoring Guide (Attachment 1).  

 
c. Inspection Procedures  

1. Conduct field screening of outfalls and record observations on an Outfall 
Reconnaissance Inventory (ORI)/Sample Collection Field Sheet (Attachment 2). 
The observations should include the following: 

i. Record general information in Section 1 (Background Data) of the ORI 
form. 

ii. Observe the conditions surrounding the outfall and determine if flow is 
present; record presence of flow and the outfall’s physical characteristics 
in Section 2 (Outfall Description) of the ORI form. 

iii. If flow or standing water is present, collect a sample using a plastic 
dipper, telescoping dipper, or swing sampler, as appropriate. Look for 
the following physical indicators for flowing outfalls and record 
observations in Section 4 of the ORI form:  

- Odor 
- Color 
- Turbidity 
- Floatables (does not include trash) 

iv. Look for the following physical indicators for flowing and non-flowing 
outfalls and record observations in Section 5 of the ORI form: 

- Outfall Damage 
- Deposits/Stains 
- Abnormal Vegetation 
- Poor Pool Quality 
- Pipe Benthic Growth (such as algae or other organic matter) 

v. Based on the physical indicators that are observed (such as flow, 
staining, and deposits), determine the likelihood of illicit discharge and 
record in Section 6 (Overall Outfall Characterization)  of the ORI form 
using the following classifications: 

- Unlikely illicit discharge 
- Potential illicit discharge (presence of 2 or more indicators) 
- Suspect illicit discharge (1 or more indicators with severity of 3) 
- Obvious illicit discharge 

vi. Note any non-illicit discharge concerns (e.g., trash, maintenance repairs, 
etc.) and record in Section 8 of the ORI form. 
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2. At flowing outfalls, trace the source of the flow by working back up the storm 
sewer system via manholes and inlets. Attempt to trace the source while 
outfalls are actively flowing, but no later than one week after the initial illicit 
discharge is observed. 

i. Investigate illicit discharges suspected of being sanitary sewage or 
significantly contaminated first. 

ii. Investigations of illicit discharges suspected of being less hazardous to 
human health and safety may be delayed until they have been 
investigated, eliminated, or identified. 

iii. No further action is required for discharges authorized under a separate 
VPDES permit. 

2.2 Inspection Supplies  

a. Inspection equipment 

 ORI Forms (see Attachment 2)  
 Tool for removing manhole covers 
 Plastic dipper 
 Telescoping dipper 
 Swing sampler with clean *1,000 milliliter (mL) plastic sampling container 

b. Personal Protective Equipment (PPE) 

 Work gloves 
 Steel-toed boots 

2.3 Safety Considerations 

a. Always wear steel-toed boots to protect feet from possible crushing injuries 
while handling the manhole covers. 

b. Use proper lifting techniques when removing manhole covers to prevent back 
injury. 

c. Use extreme caution when working over open manhole structure; no part of 
your body should enter the plane created by the manhole opening as this would 
constitute confined space entry. 

d. DO NOT enter manhole or outfall structures under any conditions. 

2.4 Post Inspection Notifications and Actions 
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a. If outfall inspections identify illicit discharges, follow-up investigations should be 
conducted to identify their source(s). Investigations must be documented in a 
tracking system including: 

 The date(s) that the illicit discharge was observed and reported 
 The results of the investigation 
 Any follow-up to the investigation 
 Resolution of the investigation 
 The date that the investigation was closed 

b. Once the source of an illicit discharge (if any) is detected, necessary measures 
must be taken to fix or eliminate the discharge. EMD will notify the DPW with 
operational control over the source of the discharge and discuss corrective 
actions. EMD will verify through follow-up investigations that illicit discharges 
have been eliminated. 

c. Update GIS system and JBM-HH Stormwater Outfall Monitoring Guide 
(Attachment 1) annually with new storm sewer system/outfall information as 
changes occur. 

3.0 RECORDKEEPING AND REPORTING REQUIREMENTS 

3.1 Recordkeeping Requirements 
a. Complete the ORI form (Attachment 2) for each outfall. These forms shall be 

maintained in the EMD files. 

3.2 Reporting Requirements 
a. None. 

 
4.0 RESPONSIBILITIES 
4.1 EMD 

a. EMD is responsible for all of the inspection procedures described in the SOP. 

5.0 FIGURES 

Figure 1: Outfall Monitoring Location Map 
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6.0 ATTACHMENTS 

Attachment 1:  JBM-HH Stormwater Outfall Monitoring Guide 

Attachment 2: Outfall Reconnaissance Inventory/Sample Collection Field Sheet
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Figure 1 

Fort Myer and Henderson Hall Outfall Monitoring Location Map 
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Attachment 1 

JBM-HH Stormwater Outfall Monitoring Guide 
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Outfall Reconnaissance Inventory/Sample Collection Field Sheet  

 

  



 

 

 



 

 

OUTFALL RECONNAISSANCE INVENTORY/ SAMPLE COLLECTION FIELD SHEET 
 
Section 1: Background Data 

Subwatershed:       Outfall ID:       

Today’s date:       Time (Military):       

Investigators:       Form completed by:       

Temperature ( F):       Rainfall (in.):    Last 24 hours:         Last 48 hours:       

Latitutde:        Longitude:       GPS Unit:       GPS LMK #:       

Camera:       Photo #s:       

Land Use in Drainage Area (Check all that apply): 
 Industrial 

 
 Ultra-Urban Residential 

 
 Suburban Residential 

 
 Commercial 

 
 Open Space 

 
 Institutional  

 
Other:            
 
Known Industries:           

Notes (e.g.., origin of outfall, if known):       

  
Section 2: Outfall Description 

LOCATION MATERIAL 
SHAPE DIMENSIONS (IN.) 

SUBMERGED 

 Closed Pipe 

 RCP  CMP 

 PVC  HDPE 

 Steel  

 Other:        

 Circular 

 Eliptical 

 Box 

 Other:        

 Single 

 Double 

 Triple 

 Other:        

Diameter/Dimensions:  

        

In Water: 
  No
  Partially
  Fully 
With Sediment: 
  No 
  Partially 
  Fully 

 Open drainage 

 Concrete 

 Earthen 

 rip-rap 

 Other:       

 Trapezoid 

 Parabolic 

 Other:       

Depth:       
 
Top Width:       
 
Bottom Width:       

 

 In-Stream (applicable when collecting samples) 

Flow Present?   Yes    No   If No, Skip to Section 5 

Flow Description 
(If present)  Trickle   Moderate  Substantial 

 
Section 3: Quantitative Characterization 

FIELD DATA FOR FLOWING OUTFALLS 

PARAMETER RESULT UNIT EQUIPMENT 

Flow #1 
Volume       Liter Bottle 

Time to fill       Sec  

Flow #2 

Flow depth       In Tape measure 

Flow width      ’      ” Ft, In Tape measure 

Measured length      ’      ” Ft, In Tape measure 

Time of travel       S Stop watch 

Temperature       F Thermometer 

pH       pH Units Test strip/Probe 

Ammonia       mg/L Test strip 
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1.0 INTRODUCTION  

JBM-HH owns and operates a municipal separate storm sewer system (MS4) that serves U.S. 
Army Installation Fort Myer (Fort Myer) and the USMC installation at Henderson Hall 
(Henderson Hall), which are jointly referred to as ‘the Installation’ in this Plan. Discharges from 
Installation’s MS4 are covered under the General VPDES Permit for Discharges of Stormwater 
from Small Municipal Separate Storm Sewer Systems (General Permit).   Minimum Control 
Measure (MCM) 5 of General Permit requires MS4 operators to prepare and implement a plan 
for inspecting and maintaining stormwater management facilities. A stormwater management 
facility is defined in 9VAC25-870-10 as “a control measure that controls stormwater runoff and 
changes the characteristics of that runoff including, but not limited to, the quantity and quality, 
the period of release or the velocity of flow.”  

This document presents the operation of maintenance plan for the Installation’s stormwater 
management facilities.  Written inspection, operations, and maintenance protocols to provide for 
long-term operation and maintenance of stormwater maintenance facilities discharging to JBM-
HH’s MS4 system are contained in this plan. The Installation has a variety of stormwater 
management facilities to treat runoff before it is discharged to the MS4 system.  

Although not covered under the Virginia General Permit, Fort McNair in Washington, DC is part 
of the JBM-HH command. To provide a comprehensive and consistent management plan for all 
of the stormwater facilities in the JBM-HH command, the Fort McNair stormwater management 
facilities have been included in this plan.  

 
 

2.0 INSTALLATION CHARACTERISTICS  

JBM-HH is located in the Washington, D.C. metropolitan area and was created from the 
administrative reorganization of the Fort Myer Military Community (Fort Myer and Fort McNair) 
and the U.S. Marine Corps (USMC) Headquarters Battalion Henderson Hall (Henderson Hall) 
as a result of Base Area Realignment and Closure (BRAC) 2005 recommendations. Fort Myer 
and Henderson Hall are located in Arlington, Virginia, directly across the Potomac River from 
Washington, D.C.; Fort McNair is located in Southwest Washington, D.C. at the confluence of 
the Washington Channel of the Potomac River and the Anacostia River.  

The Installation is home to the 3rd U.S. Infantry Regiment (The Old Guard) and the USMC 
Headquarters Battalion structured within the Marine Corps National Capital Region Command. 
Joint Base Myer-Henderson Hall provides installation services and support to military members, 
civilians, retirees, and their families with a quality of life commensurate with the quality of their 
service.  

The land area served by the Installation’s MS4 encompasses approximately 270 acres. 
Stormwater from all areas of the Installation discharges to the Installation’s MS4, which is 
interconnected with the MS4s for Arlington County and Arlington National Cemetery (ANC). 
There are no natural surface water bodies present within the fence line of the Installation. A 
portion of a Lower Long Branch tributary runs in an enclosed culvert along the southern 
boundary of the Installation. Stormwater management facilities, including aboveground 
detention basins and bioretention areas, underground retention vaults, sand filters and oil/water 
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separators, Filterra filtration systems, and rain gardens, currently treat runoff from approximately 
100 acres of the Installation1. 

Fort McNair has 7 BaySaver® proprietary storm water treatment devices, and several 
stormwater detention and bioretention areas. 

 
3.0 JBM-HH-OWNED STORMWATER MANAGEMENT FACILITIES 

Stormwater management facilities owned by JBM-HH are inspected and maintained by DPW, 
with support from EMD. EMD has developed standard operating procedures (SOPs) for each 
type of stormwater management facility at JBM-HH. The SOPs for the following stormwater 
management facilities are included as Appendix A: 

 

Table 1. Stormwater Management Facilities at Fort Myer and Henderson Hall. 
Stormwater Management 

Facility Type Location 

Sand Filter 
B314 vehicle maintenance facility 

B419 barracks 

Detention Structures 

Henderson Hall underground pipe detention 
B205 partial underground dry extended detention basin 
B325 partial underground dry extended detention basin 

B314 underground detention/infiltration basin 
Millennium underground detention basin 

B419 and 421 underground detention basin 
Radnor Heights Substation underground detention vault 

Wet Ponds 
B330 Fueling Station Pond 

Long Branch Detention Basin (west of B523) 

Bioretention Areas 
Wright Gate vehicle inspection station bioretention 

Radnor Heights Substation 
Memorial Chapel rain gardens 

Filterra® Systems 
Hatfield Gate vehicle inspection loop 

Radnor Heights Substation 
StormFilter® Stormwater 

Treatment Device Radnor Heights Substation 

Oil-Water Separator B330 fueling station 
 

  

                                            
1 The acreage of land treated by stormwater management facilities is currently being calculated by the US Army 
Corps of Engineers. Final acreage will be updated when available. 
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Table 2. Stormwater Management Facilities at Fort McNair. 
Stormwater Management 

Facility Type Location 

BaySaver Technologies® 
BaySeparatorTM Stormwater 

Filtration System 

B64 parking lot and roadways (4 units) 
B62 entrance area (1 unit) 

B28/3rd Avenue (1 unit) 

Detention Structures 
Between 4th Avenue and 5th Avenue, south of 

residences 
3rd Avenue extended detention 

Bioretention Areas 
Northeast of B69 
Southeast of B62  

 

Additional SOPs will be developed as new stormwater management facilities are installed. 

3.1 Inspections 

Inspections of stormwater management facilities must take place at least twice annually. 
Inspections shall be documented on the form provided by EMD.  A separate form should be 
completed per inspection for each stormwater management facility. Copies of completed 
inspection forms should be submitted to EMD. Refer to the SOPs contained in Appendix A for 
specific inspection schedules and inspection and maintenance forms. 

3.2 Maintenance 

Maintenance of stormwater management facilities shall be performed as necessary and to the 
manufacturer’s or designer’s specifications, as appropriate. Maintenance activities must be 
documented on the form provided by EMD. Refer to the SOPs contained in Appendix A for 
specific maintenance requirements and maintenance forms. 

Large-scale maintenance involving land-disturbing activities must be permitted by the 
appropriate regulatory authorities and approved by EMD.   

3.3 Duties and Responsibilities 

Inspections and maintenance are the responsibility of DPW. DPW shall document all inspection 
and maintenance activities at each stormwater management facility on forms provided by the 
EMD. Completed forms shall be submitted to EMD within seven days of the date on which the 
inspection or maintenance activities were performed. EMD will maintain all inspection and 
maintenance records as they are provided by DPW.  
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Environmental and Sustainability Management System   

Joint Base Myer-Henderson Hall 
Standard Operating Procedures: 
Sand Filters  

Owner: 
EMD Stormwater 
Program Manager 

Approved By: 
Chief, DPW-EMD 
Date: April 2015 

Last revised: 
April 2015 

Review Date: 
April 2015 

 

1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) is a guideline for performing inspections and 
maintenance of sand filters located at Buildings 314 and 419. Written inspection and 
maintenance procedures for stormwater management facilities, including sand filters, are a 
component of Minimum Control Measure (MCM) 5:  Post-construction stormwater 
management in new development and development on prior developed lands. This MCM is 
required under the Virginia General Permit for Discharges of Stormwater from Small 
Municipal Separate Storm Sewer Systems (9VAC25-890-40 et. seq.). JBM-HH has obtained 
coverage under this permit (issued as Permit No. VAR040068) for discharges from the 
municipal separate storm sewer system (MS4) that serves the Fort Myer and Henderson Hall 
Installations (collectively referred to as “the Installation” in this SOP).  

In accordance with Section II.B.5.c.2 of the General Permit, the Installation must provide for 
adequate long-term operation and maintenance of its stormwater management facilities in 
accordance with written inspection and maintenance procedures included in the MS4 
Program Plan. This and other SOPs specifically developed for the stormwater management 
facilities present onsite serve as written guidance to Installation staff on how to properly 
inspect and maintain Installation-owned stormwater management facilities.  
 
Sand filters are multi-chambered vaults used to hold stormwater and gradually filter out 
particulates. In the first chamber, also referred to as the sedimentation chamber, stormwater 
enters slowly, and large particles settle to the bottom. Stormwater continues to the next 
chamber, which contains sand to filter smaller particles as stormwater passes through. 
Filtered stormwater may be discharged directly from this chamber, or it may be stored in a 
third chamber and discharged gradually.  



JBM-HH Standard Operating Procedure: Sand Filters  

 
Print Date: 31-Dec-14  WARNING! This Document is uncontrolled when printed. 
Last Revised: 13-Apr-15 
Previous versions or printed copies may be obsolete. Verify current revisions using the JBM-HH EMS web site. 
  
 Page 2 of 6 
 

Sand filters may be constructed with two or more vaults. As the number of vaults in sand 
filters increase, so do the levels of filtration. Sand filters are especially useful in areas prone 
to generating contaminated stormwater runoff, such as the TOG Maintenance Facility. 
Though called sand filters, they may contain organic media filters instead of sand.  
 
2.0 ABBREVIATIONS AND DEFINITIONS 
 
2.1 Abbreviations  

a. DPW – Directorate of Public Works 
b. EMD – Environmental Management Division 
c. MS4 – Municipal Separate Storm Sewer System  
d. PPE – Personal Protective Equipment 
e. SOP – Standard Operating Procedure 

 
2.2 Definitions  

a. Sand filter – an underground chambered treatment system using a combination of 
gravel, sand, and filter fabrics to filter particulates from stormwater runoff.  

b. Stormwater Management Facility - a control measure that controls stormwater 
runoff and changes the characteristics of that runoff including, but not limited to, 
the quantity and quality, the period of release or the velocity of flow. 
 

3.0 OPERATIONAL PROCEDURES 

3.1 Inspections 

a. Inspection Requirements 
1. Sand filters at the Installation must be inspected at least three times annually: 

i. One inspection must be performed during a period when no precipitation 
or snow melt is occurring and at least 72 hours from the previous 
measurable storm event.  

ii. The second inspection must be performed during a period of active 
precipitation. 

iii. The third inspection must be performed within 24 hours of a storm that 
exceeds 0.5” of rainfall. 

b. Inspection Locations 
1. Refer to Figure 1 for locations of sand filters at the Installation.   

c. Inspection Procedures  
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1. Conduct visual field screening of sand filters and record observations on an 
Inspection and Maintenance Record (Attachment 1). The observations should 
include the following: 

i. Cracks, spalling, or other signs of deterioration in the concrete above the 
sand filter 

ii. Visible damage or obstructions in inlets, outlets, and overflow spillway 
iii. Excessive erosion in areas draining to the sand filter 
iv. Detectable odors 
v. Observations of the chambers: 

1. Presence of standing water in chambers 72+ hours after rain 
2. Filter chamber is clean of sediment; sediment in sedimentation 

chamber is no more than 6-inches tall 
3. Filter bed is level and free of trash and debris 
4. Visible damage or deterioration of structural components 

vi. Trash and debris in control openings 
2. Based on the physical inspection, determine if maintenance activities are required.   

i. Submit a Work Request (Form 4283) with photos to DPW detailing 
inspection observations and solutions.  

ii. Work that requires entering sand filter chambers must be performed by a 
qualified contractor.  

d. Inspection Supplies  

1. Inspection equipment 

 Inspection and Maintenance Record (see Attachment 1)  
 Camera 

2. Personal Protective Equipment (PPE) 

 Work gloves 
 Steel-toed boots 

3.2 Typical Required Maintenance 

a. Maintenance is only required on an as-needed basis, determined through regular 
inspection of sand filters. 
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Sand Filters 

Inspection Finding Maintenance Required 
Cracks, spalling, or other signs of 
deterioration in the concrete above 
the sand filter 

Fill cracks in concrete to prevent further damage.  

Visible damage to inlets, outlets, 
and overflow spillway 

Repair inlets, outlets, and overflow devices to ensure their 
functionality. 

Excessive erosion in areas draining 
to the sand filter 

Replant and/or re-mulch eroded areas to limit the amount of 
sediment being conveyed to the sand filter. 

Detectable odors Repair chambers to keep them sealed. 
Standing water observed in 
chambers 72+ hours after rain 

Contact contractor to remove water, replace filter media, and 
remove blockages. 

Filter chamber and sedimentation 
chamber contain excess sediment Contact contractor to remove excess sediment. 

Filter bed is uneven and/or contains 
debris 

Contact contractor to replace filter media and remove trash and 
debris. 

Visible damage or deterioration of 
structural components Contact contractor to initiate repairs. 

Trash and debris in control opening Remove trash and debris. 
 

b. Underground sand filters should be cleaned and pumped out annually by a contractor. 
c. Record all maintenance activities on an Inspection and Maintenance Record 

(Attachment 1) 
 

3.3 Safety Considerations 

a. Always wear steel-toed boots to protect feet from possible crushing injuries 
while handling the sand filter covers. 

b. Use proper lifting techniques when removing sand filter covers to prevent back 
injury. 

c. Use extreme caution when working over open sand filter chambers; no part of 
your body should enter the plane created by the opening, as this would 
constitute confined space entry. 

d. DO NOT enter sand filter chambers under any conditions. 
 

4.0 RECORDKEEPING AND REPORTING REQUIREMENTS 

4.1 Recordkeeping Requirements 
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a. Complete the Inspection and Maintenance Record (Attachment 1) for each 
inspection and maintenance activity. DPW shall maintain these forms and their 
associated Work Requests. 

4.2 Reporting Requirements 
a. DPW shall provide EMD with written records of inspection and maintenance 

activities within seven days of the date the activity was performed. 
 

5.0 RESPONSIBILITIES 
5.1 DPW 

a. DPW is responsible for performing the inspection and maintenance procedures 
described in this SOP internally or through a contractor. 

5.2 EMD 

b. EMD is responsible for maintaining records of inspection and maintenance 
procedures provided by DPW. 

6.0 FIGURES 

 
Figure 1: Typical Sand Filter Diagram  
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Figure 2: Sand Filter Location Map 
 

7.0 ATTACHMENTS 

Attachment 1:  Inspection and Maintenance Record 

Sand Filter Location 
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Attachment 1 

Inspection and Maintenance Record
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ATTACHMENT 1 – SAND FILTER INSPECTION AND MAINTENANCE RECORD 
 Sand Filter Location:____________________________ Structure No. ________ 

Technician(s): _________________________________ Date:______________ 

Date of last storm/total rainfall: __________________  Current weather: 
____________________ 

Y N Observation Maintenance Performed/ 
Maintenance Required  

  
Are cracks, spalling, or other signs of 
deterioration in the concrete above 
the sand filter present? 

 

  Is there evidence of erosion in areas 
draining to the sand filter?    

  Are there any odors coming from the 
vault?  

  Is standing water present inside vault 
chambers 72+ hours after rain?  

  Are vault chambers full of sediment 
or debris?  

  Is the filter bed uneven?  

  Is there a petroleum odor or sheen?   

  

Is there visible damage or 
deterioration of structural 
components, including vault walls, 
pipes, or manhole covers? 

 

  
Has maintenance on the detention 
vault been performed in the last 
year? 

 

 
Other notes (use back if necessary): 
 

Follow-up inspection 
required? 

___ Y   ___ N 
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Environmental and Sustainability Management System   

Joint Base Myer-Henderson Hall 
Standard Operating Procedures: 
Wet Ponds  

Owner: 
EMD Stormwater 
Program Manager 

Approved By: 
Chief, DPW-EMD 
Date: April 2015 

Last revised: 
April 2015 

Review Date: 
April 2015 

 

1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) is a guideline for performing inspections and 
maintenance of wet ponds. Written inspection and maintenance procedures for stormwater 
management facilities, such as wet ponds, are a component of Minimum Control Measure 
(MCM) 5:  Post-construction stormwater management in new development and development 
on prior developed lands. This MCM is required under the Virginia General Permit for 
Discharges of Stormwater from Small Municipal Separate Storm Sewer Systems (9VAC25-
890-40 et. seq.). JBM-HH has obtained coverage under this permit (issued as Permit No. 
VAR040068) for discharges from the municipal separate storm sewer system (MS4) that 
serves the Fort Myer and Henderson Hall Installations (collectively referred to as “the 
Installation” in this SOP).  

In accordance with Section II.B.5.c.2 of the General Permit, the Installation must provide for 
adequate long-term operation and maintenance of its stormwater management facilities in 
accordance with written inspection and maintenance procedures included in the MS4 
Program Plan. This and other SOPs specifically developed for the stormwater management 
facilities present onsite serve as written guidance to Installation staff on how to properly 
inspect and maintain Installation-owned stormwater management facilities.  
 
Wet ponds are designed to store stormwater from significant rainfall events. Stormwater from 
large storms flows into wet ponds via the Installation’s stormwater drainage system, where it 
infiltrates the soil or evaporates slowly, leaving behind pollutants and particulates. Besides 
infiltrating, stormwater is discharged from the pond through overflow structures, which allow 
excess flows to discharge during heavy storms when stormwater enters basins faster than it 
can be evaporated or infiltrated.  
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In addition to functioning as a stormwater management device, wet ponds may provide 
aesthetic value and wildlife habitat. 
 
2.0 ABBREVIATIONS AND DEFINITIONS 
 
2.1 Abbreviations  

a. DPW – Directorate of Public Works 
b. EMD – Environmental Management Division 
c. MS4 – Municipal Separate Storm Sewer System  
d. PPE – Personal Protective Equipment 
e. SOP – Standard Operating Procedure 

  
2.2 Definitions  

a. Wet pond – a permanently wet basin designed to store stormwater. Stormwater 
residence time in wet ponds is long, allowing stormwater to infiltrate or evaporate; 
overflow structures discharge stormwater in significant rain events to nearby storm 
sewers and outfalls. Wet ponds are also known as retention basins. 

b. Stormwater Management Facility - a control measure that controls stormwater 
runoff and changes the characteristics of that runoff including, but not limited to, 
the quantity and quality, the period of release or the velocity of flow. 
 

3.0 OPERATIONAL PROCEDURES 

3.1 Inspections 

a. Inspection Requirements 
1. Wet ponds at the Installation must be inspected three times annually. 

i. One inspection must be performed during a period when no precipitation or 
snow melt is occurring and at least 72 hours from the previous measurable 
storm event.  

ii. The second inspection must be performed during a period of active 
precipitation. 

iii. The third inspection must be performed within 24 hours of a storm that exceeds 
0.5” of rainfall. 

b. Inspection Locations 
1. Refer to Figure 1 for locations of wet ponds at the Installation.   

c. Inspection Procedures  
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1. Conduct field screening of wet ponds and record observations on an Inspection 
and Maintenance Record (Attachment 1). Observations of wet ponds should 
include the following: 

i. Excessive algae, vegetation growth or undesirable invasive vegetation 
species (e.g. cattails and phragmites) within or around the perimeter of 
the permanent pool 

ii. Woody vegetation growing on the upstream or downstream face of the 
pond embankment, within 25 feet of the outlet control structure, and at 
inlet and outlet channels 

iii. Visible damage or obstructions in inlets, outlets, and riser 
structure/overflow spillway (e.g. leaks, clogs, or corrosion) including 
riprap protection at inlets and outlets 

iv. Erosion in areas draining to the wet pond and/or along sloped sides of 
the wet pond 

v. Structural damage to the wet pond or its components, including damage 
due to animal burrows, and cracks or sinkholes on the dam embankment 

vi. Sediment accumulation 
vii. Signs of petroleum contamination  
viii. Overgrowth and weeds on side slopes and dam embankment 
ix. Trash and debris. 

2. Based on the physical inspection, determine if maintenance activities are required.   
i. Submit a Work Request (Form 4283) with photos to DPW detailing 

inspection observations and work description. 

d. Inspection Supplies  

1. Inspection equipment 

 Inspection and Maintenance Record (see Attachment 1)  
 Camera 

2. Personal Protective Equipment (PPE) 

 Work gloves 
 Work boots 

3.2 Typical Required Maintenance 

a. Maintenance is only required on an as-needed basis, determined through regular 
inspection of wet ponds. 
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Wet Ponds 

Inspection Finding Maintenance Required 
Excessive algae, vegetation 
growth, or undesirable invasive 
vegetation  

Remove excessive vegetation; if excessive algae growth is 
present, review fertilizer application practices in upstream 
areas. 

Woody vegetation growing on the 
upstream or downstream face of 
the pond’s embankment, within 25 
feet of the outlet control structure, 
and at inlet and outlet channels 

Remove woody vegetation  

Visible damage or obstructions in 
inlets, outlets, riser 
structure/overflow spillway 
including riprap protection at inlets 
and outlets 

Remove obstructions and repair damage to restore function. 

Erosion in areas draining to the wet 
pond and/or along sloped sides of 
wet pond 

Repair and replant eroded areas. 

Structural damage to the wet pond 
or its components, including 
damage from animal burrows , and 
cracks or sinkholes on the dam 
embankment 

Make repairs to return wet pond to original design.  

Sediment accumulation Excavate excess sediment to return wet pond to original 
design. 

Signs of petroleum contamination Trace the source of contamination and implement controls to 
prevent future contamination. 

Overgrowth and weeds on side 
slopes and dam embankment Mow grassy areas and remove weeds. 

Trash and debris present in wet 
pond. Perform more regular trash pickup. 

 
b. Record all maintenance activities on an Inspection and Maintenance Record 

(Attachment 1) 

3.3 Safety Considerations 

a. Always wear work boots that provide ankle support. Wet ponds have sloped 
sides, which may be difficult to walk on. Wet, slippery vegetation may also be 
present. 
 

4.0 RECORDKEEPING AND REPORTING REQUIREMENTS 

4.1 Recordkeeping Requirements 



JBM-HH Standard Operating Procedure: Wet Ponds  

 
Print Date: 31-Dec-14  WARNING! This Document is uncontrolled when printed. 
Last Revised: 13-Apr-15 
Previous versions or printed copies may be obsolete. Verify current revisions using the JBM-HH EMS web site. 
  

Page 5 of 6 
  

a. Complete the Inspection and Maintenance Record (Attachment 1) for each 
inspection and maintenance activity. DPW shall maintain these forms and their 
associated Work Requests. 

4.2 Reporting Requirements 
a. DPW shall provide EMD with written records of inspection and maintenance 

activities within seven days of the date the activity was performed. 
 

5.0 RESPONSIBILITIES 
5.1 DPW 

a. DPW is responsible for performing the inspection and maintenance procedures 
described in this SOP internally or through a contractor. 

5.2 EMD 

b. EMD is responsible for maintaining records of inspection and maintenance 
procedures provided by DPW. 

6.0 FIGURES 

 
 
Figure 1: Wet Pond Location Map  

Wet Pond 
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7.0 ATTACHMENTS 

Attachment 1:  Inspection and Maintenance Record 
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Inspection and Maintenance Record
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ATTACHMENT 1 – WET POND INSPECTION AND MAINTENANCE RECORD 
 Wet Pond Location:____________________________ Structure No. ________ 
Technician(s): _________________________________ Date:______________  

Date of last storm/total rainfall: __________________  Current weather: ____________________ 

 

Y N Observation Maintenance Performed/ 
Maintenance Required  

  
Is there excessive algae, vegetation 
growth or undesirable invasive 
vegetation?  

 

  

Is there woody vegetation growing on 
the upstream or downstream face of the 
pond embankment, within 25 feet of the 
outlet control structure, and at inlet and 
outlet channels? 

 

  

Is there visible damage or obstructions 
in inlets, outlets, and riser 
structure/overflow spillway, or riprap 
protection? 

 

  Is there evidence of erosion in areas 
draining to the wet pond?    

  Is there evidence of erosion along 
sloped sides of the wet pond?  

  

Is there any sign of structural damage 
to the wet pond or its components 
(including animal burrows and cracks or 
sinkholes on the dam embankment)?  

 

  Is there excessive sediment 
accumulation in the wet pond?  

  Is there a petroleum odor or sheen?   

  Is there overgrown vegetation on side 
slopes and embankment?   

  Are trash and debris present in the wet 
pond?  

 
Other notes (use back if necessary): 
 Follow-up inspection 

required? 
___ Y   ___ N 
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Environmental and Sustainability Management System   

Joint Base Myer-Henderson Hall 
Standard Operating Procedures: 
Detention Structures  

Owner: 
EMD Stormwater 
Program Manager 

Approved By: 
Chief, DPW-EMD 
Date: April 2015 

Last revised: 
April 2015 

Review Date: 
April 2015 

 

1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) is a guideline for performing inspections and 
maintenance of stormwater detention structures, including underground detention vaults. 
Written inspection and maintenance procedures for stormwater management facilities, such 
as detention structures, are a component of Minimum Control Measure (MCM) 5:  Post-
construction stormwater management in new development and development on prior 
developed lands. This MCM is required under the Virginia General Permit for Discharges of 
Stormwater from Small Municipal Separate Storm Sewer Systems (9VAC25-890-40 et. seq.). 
JBM-HH has obtained coverage under this permit (issued as Permit No. VAR040068) for 
discharges from the municipal separate storm sewer system (MS4) that serves the Fort Myer 
and Henderson Hall Installations (collectively referred to as “the Installation” in this SOP).  

In accordance with Section II.B.5.c.2 of the General Permit, the Installation must provide for 
adequate long-term operation and maintenance of its stormwater management facilities in 
accordance with written inspection and maintenance procedures included in the MS4 
Program Plan. This and other SOPs specifically developed for the stormwater management 
facilities present onsite serve as written guidance to Installation staff on how to properly 
inspect and maintain Installation-owned stormwater management facilities.  
 
Although not subject to the Virginia General permit, this SOP applies also to detention 
structures at Fort McNair. 
 
Detention structures are designed to store stormwater from significant rainfall events and 
remain dry for the majority of the time. Detention structures exist at JBM-HH in the form of 
dry detention basins and underground detention vaults. Stormwater from large storms is 
stored in detention basins and discharged slowly, reducing discharge volume at peak 
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discharge, and helping to reduce erosion at outfalls and along the banks of receiving 
streams.  
Stormwater entering dry detention basins undergo some pretreatment in the form of filtration 
through vegetation and infiltration through vegetation and underlying soils. Underground 
detention vaults may include a pretreatment system prior to storage, or they may be installed 
downstream of a pretreatment system; some underground detention structures may allow for 
infiltration to underlying soils.  
 
2.0 ABBREVIATIONS AND DEFINITIONS 
 
2.1 Abbreviations  

a. DPW – Directorate of Public Works 
b. EMD – Environmental Management Division 
c. MS4 – Municipal Separate Storm Sewer System  
d. PPE – Personal Protective Equipment 
e. SOP – Standard Operating Procedure 

 
2.2 Definitions  

a. Detention Structure – a dry basin or underground chamber system designed to 
store stormwater from significant storms and release stormwater slowly to prevent 
flooding and erosion. Detention structures also allow pollutants to settle out of the 
stormwater before it is discharged.   

b. Stormwater Management Facility - a control measure that controls stormwater 
runoff and changes the characteristics of that runoff including, but not limited to, 
the quantity and quality, the period of release or the velocity of flow. 
 

3.0 OPERATIONAL PROCEDURES 

3.1 Inspections 

a. Inspection Requirements 
1. Detention structures at the Installation must be inspected three times annually. 

i. One inspection must be performed during a period when no precipitation 
or snow melt is occurring and at least 72 hours from the previous 
measurable storm event.  

ii. The second inspection must be performed during a period of active 
precipitation. 

iii. The third inspection must be performed within 24 hours of a storm that 
exceeds 0.5” of rainfall. 



JBM-HH Standard Operating Procedure: Detention Structures  

 
Print Date: 31-Dec-14  WARNING! This Document is uncontrolled when printed. 
Last Revised: 13-Apr-15 
Previous versions or printed copies may be obsolete. Verify current revisions using the JBM-HH EMS web site. 

 
 Page 3 of 8 
  

b. Inspection Locations 
1. Refer to Figures 1-2 for locations of detention structures at the Installation.   

c. Inspection Procedures  

1. Conduct field screening of detention structures and record observations on an 
Inspection and Maintenance Record (Attachment 1). Only visual inspections 
should be performed of underground detention vaults. 

2. Observations of detention basins should include the following: 

i. The presence of ponded water 72+ hours after rain 
ii. Excessive vegetation growth or undesirable invasive vegetation species  
iii. Woody vegetation growing on the upstream or downstream face of the 

pond embankment, within 25 feet of the outlet control structure, and at 
inlet and outlet channels 

iv. Visible damage or obstructions in inlets, outlets, and riser 
structure/overflow spillway (e.g. leaks, clogs, or corrosion) 

v. Erosion in areas draining to the detention basin and/or along sloped 
sides of detention basins 

vi. Structural damage to the detention basin or its components, including 
damage due to animal burrows and cracks or sinkholes on the dam 
embankment 

vii. Signs of petroleum contamination  
viii. Overgrowth and weeds 
ix. Trash and debris. 

3. Observations of underground detention vaults should include the following: 

i. Erosion in areas draining to the detention vault 
ii. Maintenance access is free of obstructions; manholes can be opened 
iii. The presence of standing water in chambers 72+ hours after rain 
iv. Trash, debris, or excess sediment in vault chambers 
v. Inlet and outlet flow control devices free of obstructions/accumulations 

and functioning properly (e.g. leaks, clogs, or corrosion) 
vi. Visible damage or deterioration of chambers and structural components 
vii. Signs of petroleum contamination  

4. Based on the physical inspection, determine if maintenance activities are required.   
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i. Submit a Work Request (Form 4283) with photos to DPW detailing 
inspection observations and solutions. 

ii. Work that requires entering detention vault chambers must be performed 
by a qualified contractor.  

d. Inspection Supplies  

1. Inspection equipment 

 Inspection and Maintenance Record (see Attachment 1)  
 Camera 

2. Personal Protective Equipment (PPE) 

 Work gloves 
 Steel-toed boots 

3.2 Typical Required Maintenance 

a. Maintenance is only required on an as-needed basis, determined through regular 
inspection of detention structures. 

Detention Basins 

Inspection Finding Maintenance Required 
The presence of ponded water 72+ 
hours after rain 

Remove blockages to infiltration or discharge. Check for 
accumulated sediment and debris. 

Excessive vegetation growth or 
undesirable invasive vegetation Remove excessive vegetation. 

Woody vegetation growing on the 
upstream or downstream face of 
the pond’s embankment, within 25 
feet of the outlet control structure, 
and at inlet and outlet channels 

Remove woody vegetation  

Visible damage or obstructions in 
inlets, outlets, and riser 
structure/overflow spillway, 
including riprap protection at inlets 
and outlets 

Remove obstructions and repair damage to restore function. 

Erosion in areas draining to the 
detention basin and/or along sloped 
sides of detention basins 

Re pair and replant areas. 

Structural damage to the detention 
basin or its components, including 
damage from animal burrows and 
cracks or sinkholes on the dam 
embankment 

Make repairs to return detention basin to original design.  
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Detention Basins 

Inspection Finding Maintenance Required 

Signs of petroleum contamination Trace the source of contamination and implement controls to 
prevent future contamination. 

Overgrowth and weeds Mow grassy areas and remove weeds. 

Trash and debris. Perform more regular trash pickup. 
 

 

Underground Detention Vaults 

Inspection Finding Maintenance Required 
Erosion observed in areas draining 
to the detention vault Replant and/or re-mulch eroded areas. 

Maintenance access is obstructed; 
access manholes are locked 

Ensure that maintenance access points are not blocked and 
that manholes are not paved over or locked. 

Standing water in vault chambers 
72+ hours after rain 

Contact contractor to remove blockages to discharge and 
check for accumulated sediment and debris in vault chambers. 

Trash, debris, or excess sediment 
in vault chambers 

Contact contractor to remove trash, debris, and accumulated 
sediment in vault chambers. Perform more regular trash pickup 
to prevent trash from entering vault chambers. 

Visible damage or obstructions in 
inlet and outlet flow control devices 

Contact contractor to remove obstructions and repair damage 
to restore function. 

Visible damage or deterioration of 
chambers and structural 
components 

Contact contractor to repair damage and restore vault to 
original function. 

Signs of petroleum contamination Trace the source of contamination and implement controls to 
prevent future contamination. 

 
b. Underground detention vaults should be cleaned and pumped out a contractor 

whenever inspections indicate sediment, trash, and debris accumulation. 
c. Record all maintenance activities on an Inspection and Maintenance Record 

(Attachment 1) 

3.3 Safety Considerations 

a. Always wear steel-toed boots to protect feet from possible crushing injuries 
while handling the manhole covers for detention vaults.  

b. Use proper lifting techniques when removing manhole covers to prevent back 
injury. 

c. Use extreme caution when working over detention vault chambers; no part of 
your body should enter the plane created by the opening, as this would 
constitute confined space entry. 
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d. DO NOT enter detention vault chambers under any conditions; vaults are 
confined spaces and may only be entered by properly trained and certified 
personnel.  

e. When working around detention basins, always wear work boots that provide 
ankle support. Detention basins have sloped sides, which may be difficult to 
walk on.  

 
4.0 RECORDKEEPING AND REPORTING REQUIREMENTS 

4.1 Recordkeeping Requirements 
a. Complete the Inspection and Maintenance Record (Attachment 1) for each 

inspection and maintenance activity. DPW shall maintain these forms and their 
associated Work Requests. 

4.2 Reporting Requirements 
a. DPW shall provide EMD with written records of inspection and maintenance 

activities within seven days of the date the activity was performed. 
 

5.0 RESPONSIBILITIES 
5.1 DPW 

a. DPW is responsible for performing the inspection and maintenance procedures 
described in this SOP internally or through a contractor. 

5.2 EMD 

b. EMD is responsible for maintaining records of inspection and maintenance 
procedures provided by DPW. 

6.0 FIGURES 
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Figure 1: Detention Structure Locations Map – Fort Myer and Henderson Hall 
 
 

 
Figure 2: Detention Structure Locations Map – Fort McNair 
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7.0 ATTACHMENTS 

Attachment 1:  Inspection and Maintenance Record 
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ATTACHMENT 1 – DETENTION BASIN INSPECTION AND MAINTENANCE RECORD 
 Detention Basin Location:____________________________ Structure No. ________ 

Technician(s): _________________________________ Date:______________  

Date of last storm/total rainfall: __________________  Current weather: 
____________________ 

 

Y N Observation Maintenance Performed/ 
Maintenance Required  

  Is ponded water present 72+ hours after 
rain?  

  Is there excessive vegetation growth or 
undesirable invasive vegetation?  

  

Is there woody vegetation growing on the 
upstream or downstream face of the pond 
embankment, within 25 feet of the outlet 
control structure, and at inlet and outlet 
channels? 

 

  
Is there visible damage or obstructions in 
inlet, outlets, and riser structure/overflow 
spillway, or riprap protection?? 

 

  Is there evidence of erosion in areas 
draining to the detention basin?    

  Is there evidence of erosion along sloped 
sides of the detention basin?  

  

Is there any sign of structural damage to 
the detention basin or its components 
(including animal burrows and cracks or 
sinkholes on the dam embankment)?  

 

  Is there a petroleum odor or sheen?   

  Is the detention basin overgrown?   

  Are trash and debris present?  

Other notes (use back if necessary): 
  Follow-up inspection 

required? 
___ Y   ___ N 
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ATTACHMENT 1 – UNDERGROUND DETENTION VAULT INSPECTION AND MAINTENANCE 
RECORD 

 Detention Basin Location:____________________________ Structure No. ________ 
Technician(s): _________________________________ Date:______________ 

 

Y N Observation Maintenance Performed/ 
Maintenance Required  

  
Is there evidence of erosion in 
areas draining to the detention 
basin?   

 

  Are access manholes unlocked and 
unobstructed?  

  
Is standing water present inside 
vault chambers 72+ hours after 
rain? 

 

  Are trash and debris present inside 
vault chambers?  

  
Is there visible damage or 
obstructions in inlet and outlet 
control, and overflow spillway? 

 

  
Is there any sign of structural 
damage to the detention basin or its 
components? 

 

  Is there a petroleum odor or sheen?   

  
Has maintenance on the detention 
vault been performed in the last 
year? 

 

 
Other notes (use back if necessary): 
 Follow-up inspection 

required? 
___ Y   ___ N 
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1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) is a guideline for performing inspections and 
maintenance of bioretention areas, including rain gardens. Written inspection and 
maintenance procedures for stormwater management facilities, including bioretention areas 
and rain gardens, are a component of Minimum Control Measure (MCM) 5:  Post-
construction stormwater management in new development and development on prior 
developed lands. This MCM is required under the Virginia General Permit for Discharges of 
Stormwater from Small Municipal Separate Storm Sewer Systems (9VAC25-890-40 et. seq.). 
JBM-HH has obtained coverage under this permit (issued as Permit No. VAR040068) for 
discharges from the municipal separate storm sewer system (MS4) that serves the Fort Myer 
and Henderson Hall Installations (collectively referred to as “the Installation” in this SOP).  

In accordance with Section II.B.5.c.2 of the General Permit, the Installation must provide for 
adequate long-term operation and maintenance of its stormwater management facilities in 
accordance with written inspection and maintenance procedures included in the MS4 
Program Plan. This and other SOPs specifically developed for the stormwater management 
facilities present onsite serve as written guidance to Installation staff on how to properly 
inspect and maintain Installation-owned stormwater management facilities. Although not 
subject to the Virginia General Permit, this SOP applies also to bioretention areas at Fort 
McNair. 

Bioretention areas are generally shallow vegetated basins specifically designed to collect and 
filter stormwater. Stormwater runoff flows from paved areas to a graded bioretention area, 
where it drains through a filter bed containing layers of mulch, sand, soil, or other media that 
is planted with plants and shrubs. As the runoff infiltrates the soil in the ponding area, 
dissolved or suspended pollutants are filtered out through adsorportion, sedimentation, 
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volatilization, or through microbial activity and uptake by plants. Filtered stormwater that is 
not taken up by plants evaporates or contributes to recharging aquifers.  
 
During storms, bioretention areas’ design allows for stormwater storage and infiltration over 
time. Bioretention areas are often connected to an overflow structure, such as perforated 
under-drains, to convey excess stormwater to the storm sewer system.  
 
2.0 ABBREVIATIONS AND DEFINITIONS 
 
2.1 Abbreviations  

a. DPW – Directorate of Public Works 
b. EMD – Environmental Management Division 
c. MS4 – Municipal Separate Storm Sewer System  
d. PPE – Personal Protective Equipment 
e. SOP – Standard Operating Procedure 

 
2.2 Definitions  

a. Bioretention area – a landscaped treatment area using a combination of soils and 
plants to filter pollutants from stormwater runoff. See Figure 1 for illustration. 

b. Stormwater Management Facility - a control measure that controls stormwater 
runoff and changes the characteristics of that runoff including, but not limited to, 
the quantity and quality, the period of release or the velocity of flow. 
 

3.0 OPERATIONAL PROCEDURES 

3.1 Inspections 

a. Inspection Requirements 
1. Bioretention areas at the Installation must be inspected three times annually. 

i. One inspection must be performed during a period when no precipitation 
or snow melt is occurring and at least 72 hours from the previous 
measurable storm event.  

ii. The second inspection must be performed during a period of active 
precipitation. 

iii. The third inspection must be performed within 48 hours of a storm that 
exceeds 0.5” of rainfall. 

b. Inspection Locations 
1. Refer to Figures 2-3 for locations of bioretention areas at the Installation.   

c. Inspection Procedures  
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1. Conduct field screening of bioretention areas and record observations on an 
Inspection and Maintenance Record (Attachment 1). The observations should 
include the following: 

i. The presence of ponded water 
ii. Visible damage to plants, or indicators of poor health 
iii. Erosion along sloped sides or at outlet (if equipped with outlet) 
iv. Sediment build-up around inlets or obstructed inlets 
v. Structural damage to the bioretention area or its components 
vi. Signs of petroleum contamination 
vii. Overgrowth and weeds 
viii. Trash and debris. 

2. Based on the physical inspection, determine if maintenance activities are required.   
i. Submit a Work Request (Form 4283) with photos to DPW detailing 

inspection observations and solutions. 

d. Inspection Supplies  

1. Inspection equipment 

 Inspection and Maintenance Record (see Attachment 1)  
 Camera 

2. Personal Protective Equipment (PPE) 

 Work gloves 
 Steel-toed boots 

3.2 Typical Required Maintenance 

a. Maintenance is only required on an as-needed basis, determined through regular 
inspection of bioretention areas. 

Bioretention Areas 
Inspection Finding Maintenance Required 

The presence of ponded water 72+ 
hours after rain 

Remove blockages to infiltration. Check for accumulated 
sediment and debris. 

Visible damage to plants, or 
indicators of poor health 

Remove any dead or diseased vegetation; replant vegetation 
that is not salvageable. Remulch areas annually. 

Erosion along sloped sides or at 
outlet (if present) 

Replant and/or re-mulch eroded areas. Erosion at outlet could 
indicate that water is passing through too quickly and not 
infiltrating 

Sediment build-up or other 
obstructions around inlet areas Remove excess sediment and clear obstructions. 
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Bioretention Areas 
Inspection Finding Maintenance Required 

Structural damage to the 
bioretention area or its components Make repairs to return bioretention area to original design.  

Signs of petroleum contamination Trace the source of contamination and implement controls to 
prevent future contamination. 

Overgrowth and weeds Mow grassy areas and remove weeds. 

Trash and debris. Perform more regular trash pickup. 
 

b. Record all maintenance activities on an Inspection and Maintenance Record 
(Attachment 1) 

3.3 Safety Considerations 

a. Always wear work boots that provide ankle support. Bioretention areas have 
sloped sides and often contain rocks and different types of ground cover, 
creating an uneven walking surface.  

 
4.0 RECORDKEEPING AND REPORTING REQUIREMENTS 

4.1 Recordkeeping Requirements 
a. Complete the Inspection and Maintenance Record (Attachment 1) for each 

inspection and maintenance activity. DPW shall maintain these forms and their 
associated Work Requests. 

4.2 Reporting Requirements 
a. DPW shall provide EMD with written records of inspection and maintenance 

activities within seven days of the date the activity was performed. 
 

5.0 RESPONSIBILITIES 
5.1 DPW 

a. DPW is responsible for performing the inspection and maintenance procedures 
described in this SOP internally or through a contractor. 

5.2 EMD 
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b. EMD is responsible for maintaining records of inspection and maintenance 
procedures provided by DPW. 

6.0 FIGURES 

 
Figure 1: Bioretention Area Diagram 

 
 
 
 
 

Source: http://water.epa.gov/scitech/wastetech/upload/2002_06_28_mtb_biortn.pdf 
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Figure 2: Bioretention Area Locations Map – Fort Myer 
 

 
 

Figure 3: Bioretention Area Locations Map – Fort McNair 

Bioretention Area Location 

Bioretention Area Location 
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7.0 ATTACHMENTS 

Attachment 1:  Inspection and Maintenance Record 
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ATTACHMENT 1 – BIORETENTION AREA INSPECTION AND MAINTENANCE RECORD 
 Bioretention Area Location:____________________________ Structure No. ________ 

Technician(s): _________________________________ Date:______________  
Date of last storm/total rainfall: __________________  Current weather: 

____________________ 

Y N Observation Maintenance Performed/ 
Maintenance Required  

Is ponded water present 72+ hours 
after rain? 

Are there dead plants or are there 
visible damage/disease to plants, or 
indicators of poor plant health? 
Is a sufficient layer of mulch present? 
(If included in bioretention area 
design) 
Is there evidence of erosion along 
sloped sides or outlet (if present) of 
the bioretention area? 
Is there excessive sediment 
accumulation in the bioretention 
area? 
Is there any sign of structural damage 
to the bioretention area or its 
components (including animal 
burrows)?  

Is there a petroleum odor or sheen?  

Are retention area inlets free of 
obstructions/deposits and can 
stormwater freely enter structure? 

Is the bioretention area overgrown?  

Are trash and debris present? 

Other notes (use back if necessary): Follow-up inspection 
required? 

___ Y   ___ N 
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1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) is a guideline for performing inspections and 
maintenance of Filterra® stormwater bioretention filtration systems. Written inspection and 
maintenance procedures for stormwater management facilities, such Filterra® systems, are a 
component of Minimum Control Measure (MCM) 5:  Post-construction stormwater 
management in new development and development on prior developed lands. This MCM is 
required under the Virginia General Permit for Discharges of Stormwater from Small 
Municipal Separate Storm Sewer Systems (9VAC25-890-40 et. seq.). JBM-HH has obtained 
coverage under this permit (issued as Permit No. VAR040068) for discharges from the 
municipal separate storm sewer system (MS4) that serves the Fort Myer and Henderson Hall 
Installations (collectively referred to as “the Installation” in this SOP).  

In accordance with Section II.B.5.c.2 of the General Permit, the Installation must provide for 
adequate long-term operation and maintenance of its stormwater management facilities in 
accordance with written inspection and maintenance procedures included in the MS4 
Program Plan. This and other SOPs specifically developed for the stormwater management 
facilities present onsite serve as written guidance to Installation staff on how to properly 
inspect and maintain Installation-owned stormwater management facilities. 

The Filterra® stormwater bioretention filtration system is a manufactured bioretention 
stormwater best management practice (BMP) that filters stormwater runoff from impervious 
surfaces (roadways, parking lots, and rooftops). The Filterra® system consists of a concrete 
container filled with an engineered soil filter media, a mulch layer, an under-drain system and 
a tree, shrub, or other plant selection. Runoff drains directly from the impervious surface, 
through the filter media, and then out of the container through the under-drain and is 
discharged to the Installation’s MS4 system. Refer to Figures 1 and 2 for a diagram and 
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photograph of a Filterra® system and Figures 3 and 4 for the locations of Filterra® systems 
at the Installation. 
 
2.0 ABBREVIATIONS AND DEFINITIONS 
 
2.1 Abbreviations  

a. DPW – Directorate of Public Works 
b. EMD – Environmental Management Division 
c. MS4 – Municipal Separate Storm Sewer System  
d. PPE – Personal Protective Equipment 
e. SOP – Standard Operating Procedure 

 
2.2 Definitions 

a. Filterra® Stormwater Bioretention Filtration System – a stormwater treatment 
system that uses a combination of filters, soils, and plants to filter pollutants from 
stormwater runoff.  

b. Stormwater Management Facility - a control measure that controls stormwater 
runoff and changes the characteristics of that runoff including, but not limited to, 
the quantity and quality, the period of release or the velocity of flow. 

 
3.0 OPERATIONAL PROCEDURES 

3.1 Inspections and Maintenance 

a. Annually, each Filterra unit shall be inspected and maintenance performed as 
required to maintain the function of the system.  

1. Annual inspection shall be performed in accordance with the Filterra® 
Operation and Maintenance Manual (provided as Attachment 1) and shall 
be documented on the inspection form provided as Attachment 2. 

2. At a minimum, annual maintenance will include: 
i. Inspection of the Filterra® including the filter media and 

surrounding area  
ii. Removal of debris, trash, and silt from the filter surface  
iii. Replacement of the surface mulch layer. Complete replacement 

of the soil media is generally required only as part of a spill clean-
up. 

iv. Plant health evaluation and pruning or replacement as necessary. 
If the vegetation is in dead or in poor health, it will require 
replacement. Consult Attachment 3 for a list of appropriate plants 
to be used with the Filterra® system. 

v. Appropriate disposal of all refuse items  
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vi. Cleaning the area immediately surrounding each Filterra® system. 
3. If maintenance requires DPW assistance, Submit a Work Request (Form 

4283) with photos to DPW detailing inspection observations and solutions. 
3.2 Inspection Supplies: 

a. Inspection/Maintenance Record (see Attachment 2)  
b. Camera 
c. Personal Protective Equipment (PPE) 

1. Work gloves 
2. Steel-toed boots 

3.3 Irrigation 
a. During periods of prolonged drought during the normal growing season (April 1 

through October 31), plants in the Filterra® boxes shall be irrigated weekly or as 
necessary to prevent drought-related damage. 

4.0 RECORDKEEPING AND REPORTING REQUIREMENTS 

4.1 Recordkeeping Requirements 
a. Complete the Inspection/Maintenance Record (Attachment 1) for each 

inspection and maintenance activity. DPW shall maintain these forms and their 
associated Work Requests. 

4.2 Reporting Requirements 
a. DPW shall provide EMD with written records of inspection and maintenance 

activities within seven days of the date the activity was performed. 
 
5.0 RESPONSIBILITIES 

5.1 DPW 
a. DPW is responsible for performing the inspection and maintenance procedures 

described in this SOP internally or through a contractor. 

5.2 EMD 
b. EMD is responsible for maintaining records of inspection and maintenance 

procedures provided by DPW. 
a. DPW is responsible for providing irrigation as described in Section 3.2. 

6.0 Figures 
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Figure 1: Typical Filterra® Unit 
 

 
Figure 2: JBM-HH Filterra® Unit installed at Hatfield Gate. 
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Figure 3: Installation Filterra® location map – Hatfield Gate 

 
Figure 4: Installation Filterra® location map – Radnor Heights Substation 

N  

N  

Filterra Unit 

Filterra Unit 
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6.0 Attachments 

Attachment 1: Filterra® Operation & Maintenance Manual 

Attachment 2: Inspection and Maintenance Record 

Attachment 3: Filterra® Plant List for Hardy Zone 7  
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Attachment 1 

Filterra Operation & Maintenance Manual
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General Description 

The following general specifications describe the general operations and maintenance requirements for 
the Americast stormwater bioretention filtration system, the Filterra®.  The system utilizes physical, 
chemical and biological mechanisms of a soil, plant and microbe complex to remove pollutants typically 
found in urban stormwater runoff.  The treatment system is a fully equipped, pre-constructed drop-in 
place unit designed for applications in the urban landscape to treat contaminated runoff. 

Stormwater flows through a specially designed filter media mixture contained in a landscaped concrete 
container.  The mixture immobilizes pollutants which are then decomposed, volatilized and incorporated 
into the biomass of the Filterra® system’s micro/macro fauna and flora.  Stormwater runoff flows through 
the media and into an underdrain system at the bottom of the container, where the treated water is 
discharged.  Higher flows bypass the Filterra® to a downstream inlet or outfall. 

Maintenance is a simple, inexpensive and safe operation that does not require confined space access, 
pumping or vacuum equipment or specialized tools.  Properly trained landscape personnel can effectively 
maintain Filterra® Stormwater systems by following instructions in this manual.
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Basic Operations 

Filterra® is a bioretention system in a concrete box.  Contaminated stormwater runoff enters the filter box 
through the curb inlet spreading over the 3-inch layer of mulch on the surface of the filter media.  As the 
water passes through the mulch layer, most of the larger sediment particles and heavy metals are 
removed through sedimentation and chemical reactions with the organic material in the mulch.  Water 
passes through the soil media where the finer particles are removed and other chemical reactions take 
place to immobilize and capture pollutants in the soil media.  The cleansed water passes into an 
underdrain and flows to a pipe system or other appropriate discharge point.  Once the pollutants are in 
the soil, the bacteria begin to break down and metabolize the materials and the plants begin to uptake 
and metabolize the pollutants.  Some pollutants such as heavy metals, which are chemically bound to 
organic particles in the mulch, are released over time as the organic matter decomposes to release the 
metals to the feeder roots of the plants and the cells of the bacteria in the soil where they remain and are 
recycled.  Other pollutants such as phosphorus are chemically bound to the soil particles and released 
slowly back to the plants and bacteria and used in their metabolic processes.  Nitrogen goes through a 
very complex variety of biochemical processes where it can ultimately end up in the plant/bacteria 
biomass, turned to nitrogen gas or dissolves back into the water column as nitrates depending on soil 
temperature, pH and the availability of oxygen.  The pollutants ultimately are retained in the mulch, soil 
and biomass with some passing out of the system into the air or back into the water. 

Design and Installation 

Each project presents different scopes for the use of Filterra® systems.  To ensure the safe and specified 
function of the stormwater BMP, Americast reviews each application before supply. Information and help 
may be provided to the design engineer during the planning process. Correct Filterra® box sizing (by 
rainfall region) is essential to predict pollutant removal rates for a given area.  The engineer shall submit 
calculations for approval by the local jurisdiction.  The contractor is responsible for the correct installation 
of Filterra units as shown in approved plans.  A comprehensive installation manual is available at 
filterra.com.

Maintenance

Why Maintain?

All stormwater treatment systems require maintenance for effective operation.  This necessity is often 
incorporated in your property’s permitting process as a legally binding BMP maintenance agreement. 

 Avoid legal challenges from your jurisdiction’s maintenance enforcement program. 
 Prolong the expected lifespan of your Filterra media. 
 Avoid more costly media replacement.  
 Help reduce pollutant loads leaving your property. 

Simple maintenance of the Filterra® is required to continue effective pollutant removal from stormwater 
runoff before discharge into downstream waters. This procedure will also extend the longevity of the living 
biofilter system. The unit will recycle and accumulate pollutants within the biomass, but is also subjected 
to other materials entering the throat. This may include trash, silt and leaves etc. which will be contained 
within the void below the top grate and above the mulch layer. Too much silt may inhibit the Filterra’s®

flow rate, which is the reason for site stabilization before activation. Regular replacement of the mulch 
stops accumulation of such sediment. 
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When to Maintain?  

Americast includes a 1-year maintenance plan with each system purchase.  Annual included 
maintenance consists of a maximum of two (2) scheduled visits.  Additional maintenance may be 
necessary depending on sediment and trash loading (by Owner or at additional cost). The start of the 
maintenance plan begins when the system is activated for full operation.  Full operation is defined as the 
unit installed, curb and gutter and transitions in place and activation (by Supplier) when mulch and plant 
are added and temporary throat protection removed.  

Activation cannot be carried out until the site is fully stabilized (full landscaping, grass cover, final paving 
and street sweeping completed). Maintenance visits are scheduled seasonally; the spring visit aims to 
clean up after winter loads including salts and sands while the fall visit helps the system by removing 
excessive leaf litter. 

It has been found that in regions which receive between 30-50 inches of annual rainfall, (2) two visits are 
generally required; regions with less rainfall often only require (1) one visit per annum. Varying land uses 
can affect maintenance frequency; e.g. some fast food restaurants require more frequent trash removal.  
Contributing drainage areas which are subject to new development wherein the recommended erosion 
and sediment control measures have not been implemented may require additional maintenance visits.  

Some sites may be subjected to extreme sediment or trash loads, requiring more frequent maintenance 
visits. This is the reason for detailed notes of maintenance actions per unit, helping the Supplier and 
Owner predict future maintenance frequencies, reflecting individual site conditions. 

Owners must promptly notify the (maintenance) Supplier of any damage to the plant(s), which 
constitute(s) an integral part of the bioretention technology. Owners should also advise other landscape 
or maintenance contractors to leave all maintenance to the Supplier (i.e. no pruning or fertilizing). 

Exclusion of Services 

It is the responsibility of the owner to provide adequate irrigation when necessary to the plant of the 
Filterra® system. 

Clean up due to major contamination such as oils, chemicals, toxic spills, etc. will result in additional costs 
and are not covered under the Supplier maintenance contract.  Should a major contamination event occur 
the Owner must block off the outlet pipe of the Filterra® (where the cleaned runoff drains to, such as drop-
inlet) and block off the throat of the Filterra®. The Supplier should be informed immediately.  
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Maintenance Visit Summary

Each maintenance visit consists of the following simple tasks (detailed instructions below). 

1. Inspection of Filterra® and surrounding area 
2. Removal of tree grate and erosion control stones 
3. Removal of debris, trash and mulch 
4. Mulch replacement 
5. Plant health evaluation and pruning or replacement as necessary 
6. Clean area around Filterra®

7. Complete paperwork  

Maintenance Tools, Safety Equipment and Supplies 

Ideal tools include: camera, bucket, shovel, broom, pruners, hoe/rake, and tape measure. Appropriate 
Personal Protective Equipment (PPE) should be used in accordance with local or company procedures. 
This may include impervious gloves where the type of trash is unknown, high visibility clothing and 
barricades when working in close proximity to traffic and also safety hats and shoes.  A T-Bar or crowbar 
should be used for moving the tree grates (up to 170 lbs ea.).

Most visits require minor trash removal and a full replacement of mulch. See below for actual number of 
bagged mulch that is required in each unit size. Mulch should be a double shredded, hardwood variety; 
do not use colored or dyed mulch. Some visits may require additional Filterra® engineered soil media 
available from the Supplier. 

Box 
Length

Box 
Width 

Filter
Surface

Area (ft2)
Volume @ 

3" (ft3) 
# of 2 ft3

Mulch Bags 
4 4 16 4 2 
6 4 24 6 3 
8 4 32 8 4 
6 6 36 9 5 
8 6 48 12 6 

10 6 60 15 8 
12 6 72 18 9 
13 7 91 23 12 
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Maintenance Visit Procedure 

Keep sufficient documentation of maintenance actions to predict location specific maintenance 
frequencies and needs.  An example Maintenance Report is included in this manual. 

1. Inspection of Filterra® and surrounding area 

 Record individual unit before maintenance with photograph 
(numbered). Record on Maintenance Report (see example in 
this document) the following: 

Record on Maintenance Report the following: 

Standing Water  
Damage to Box Structure  
Damage to Grate  
Is Bypass Clear 

yes | no 
yes | no 
yes | no 
yes | no 

If yes answered to any of these observations, record with 
close-up photograph (numbered). 

2. Removal of tree grate and erosion control stones 

 Remove cast iron grates for access into Filterra® box. 
 Dig out silt (if any) and mulch and remove trash & foreign 

items.

Record on Maintenance Report the following: 

Silt/Clay                             
Cups/ Bags
Leaves          
# of Buckets Removed              

yes | no 
yes | no 
yes | no 

3. Removal of debris, trash and mulch 

 After removal of mulch and debris, measure distance from the 
top of the Filterra® engineered media soil to the bottom of the 
top slab. If this distance is greater than 12”, add Filterra® 
media (not top soil or other) to recharge to a 9” distance. 

Record on Maintenance Report the following: 

Distance to Bottom of Top Slab (inches) 
# of Buckets of Media Added 
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4. Mulch replacement 

Please see mulch specifications.
 Add double shredded mulch evenly across the entire unit to a 

depth of 3”. 
 Ensure correct repositioning of erosion control stones by the 

Filterra® inlet to allow for entry of trash during a storm event. 
 Replace Filterra® grates correctly using appropriate lifting or 

moving tools, taking care not to damage the plant. 

5. Plant health evaluation and pruning or replacement 
as necessary 

 Examine the plant’s health and replace if dead. 
 Prune as necessary to encourage growth in the correct 

directions

Record on Maintenance Report the following:

Height above Grate 
Width at Widest Point  
Health  
Damage to Plant
Plant Replaced 

(feet)
(feet)
alive | dead 
yes | no 
yes | no 

6. Clean area around Filterra®

 Clean area around unit and remove all refuse to be disposed 
of appropriately. 

7. Complete paperwork  

 Deliver Maintenance Report and photographs to appropriate 
location (normally Americast during maintenance contract 
period).  

 Some jurisdictions may require submission of maintenance 
reports in accordance with approvals. It is the responsibility of 
the Owner to comply with local regulations. 



Filterra® Stormwater Bioretention Filtration System 

toll free: (866) 349 3458 | fax: (804) 798 8400 | maintenance@filterra.com | filterra.com

Maintenance Checklist

Drainage 
System 
Failure

Problem Conditions to Check 
For

Conditions That 
Should Exist Actions 

Inlet Excessive sediment or 
trash accumulation 

Accumulated sediments 
or trash impair free flow 
of water into Filterra 

Inlet should be free of 
obstructions allowing free 
distributed flow of water 
into Filterra. 

Sediments and/or trash 
should be removed. 

Mulch Cover Trash and floatable 
debris accumulation 

Excessive trash and/or 
debris accumulation. 

Minimal trash or other 
debris on mulch cover. 

Trash and debris should 
be removed and mulch 
cover raked level. Ensure 
bark nugget mulch is not 
used.

Mulch Cover “Ponding” of water on 
mulch cover. 

“Ponding” in unit could be 
indicative of clogging due 
to excessive fine 
sediment accumulation or 
spill of petroleum oils. 

Stormwater should drain 
freely and evenly through 
mulch cover. 

Recommend contact 
manufacturer and replace 
mulch as a minimum.

Vegetation Plants not growing or in 
poor condition. 

Soil/mulch too wet, 
evidence of spill. 
Incorrect plant selection. 
Pest infestation. 
Vandalism to plants. 

Plants should be healthy 
and pest free.  

Contact manufacturer for 
advice. 

Vegetation Plant growth excessive Plants should be 
appropriate to the 
species and location of 
Filterra. 

Trim/prune plants in 
accordance with typical 
landscaping and safety 
needs.

Structure Structure has visible 
cracks  

Cracks wider than ½ inch 
or evidence of soil 
particles entering the 
structure through the 
cracks. 

Vault should be repaired. 

Maintenance is ideally to be performed twice annually.  



Filterra®  Project Maintenance Order

Project

Address

Directions

Project Company

Owner Contact Name

Telephone #

Owner Notified

of Mtce on (date)

Filterra Units on this Order
Total Units on this Project

Date of Maintenance

Arrival Time

Departure Time

# of Workers

Notes on Project

Maintenance Supervisor

 12/14/04



Filterra® Structure Maintenance Report

Project Structure Number

Plant Type Structure Size

Date GPS

Pre Mtce Photo #

Initial Observations
Standing Water Y N Damage to Grate Y N
IF Yes, STOP NOW & call 804-798-6068 Is Bypass Clear Y N

Notes
Damage to Box Structure Y N
If YES to any observation take close up photo

Waste
Silt / Clay Y N Buckets Removed (# of)
Cups/Bags Y N Notes
Leaves Y N
Other

Media
Distance to Bottom of Top Slab (in.) Notes
Buckets of Media Added (# of)

Mulch
Netting Replaced Y N Bags of Mulch Added (# of)
Stones Replaced Y N Notes

Plant #1 (#2) #1 (#2)
Height above Grate (feet) Plant Replaced Y / N Y / N
Width at Widest Point (feet) Notes
Health Alive/Dead Alive/Dead
Damage to Plant Y / N Y / N
If YES to plant damage take close up photo

Other Notes
(use back if necessary)

 12/14/04



12/29/04 

Filterra® Warranty 

Seller warrants goods sold hereunder against defects in materials and workmanship only, for a 
period of (1) year from date the Seller activates the system into service.  Seller makes no other 
warranties, express or implied. 

Seller’s liability hereunder shall be conditioned upon the Buyer’s installation, maintenance, 
and service of the goods in strict compliance with the written instructions and specifications 
provided by the Seller.  Any deviation from Seller’s instructions and specifications or any 
abuse or neglect shall void warranties. 

In the event of any claim upon Seller’s warranty, the burden shall be upon the Buyer to prove 
strict compliance with all instructions and specifications provided by the Seller. 

Seller’s liability hereunder shall be limited only to the cost or replacement of the goods.  Buyer 
agrees that Seller shall not be liable for any consequential losses arising from the purchase, 
installation, and/or use of the goods. 
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Inspection and Maintenance Record
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ATTACHMENT 2 – INSPECTION AND MAINTENANCE RECORD
Filterra Unit Location:____________________________ Structure No. ________ 
Plant Type:____________________________________   
Technician(s): _________________________________ Date:  
Date of last storm/total rainfall: _____________  Current weather:________________________
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Attachment 3 

Filterra® Plant List for Hardy Zone 7 
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1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) is a guideline for performing inspections and 
maintenance of BaySaver Technologies© BaySeparatorTM stormwater filtration systems at 
Fort McNair in Washington, DC. These systems were installed at Fort McNair to treat 
stormwater runoff from roadway and parking areas and help Fort McNair prevent stormwater 
pollution and maintain compliance with the Clean Water Act. To ensure the BaySeparatorTM 

systems function as designed and achieve maximum pollutant removal, they must be 
regularly inspected and maintained. 

SOPs specifically developed for the stormwater management facilities present at the JBM-
HH installations serve as written guidance to JBM-HH staff on how to properly inspect and 
maintain JBM-HH-owned stormwater management facilities.  

The BaySaver Technologies© BaySeparatorTM stormwater filtration system is a stormwater 
best management practice (BMP) that filters stormwater runoff from impervious surfaces 
(roadways, parking lots, and rooftops). The BaySeparatorTM system consists of a Primary 
Manhole and Storage Manhole connected by a BaySeparatorTM unit. Runoff enters the 
Primary Manhole, and flows over a weir to enter the BaySeparatorTM unit to the storage 
manhole. Coarse sediment settles to the bottom of the Primary Manhole; after passing 
through the BaySeparatorTM unit, floatable debris, grease, and oils float to the top of the 
Storage Manhole, while fine sediment settle to the bottom. The separated flow then flows 
back through the BaySeparatorTM unit and into the outfall to the DC MS4. Refer to Figure 1 
for a diagram of a BaySeparatorTM stormwater filtration system and Figure 2 for the locations 
of BaySeparatorTM stormwater filtration systems at Fort McNair. The manufacturer’s 
Technical and Design Manual is included as Attachment 1.   
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2.0 ABBREVIATIONS AND DEFINITIONS 
 
2.1 Abbreviations  

a. DPW – Directorate of Public Works 
b. EMD – Environmental Management Division 
c. MS4 – Municipal Separate Storm Sewer System  
d. PPE – Personal Protective Equipment 
e. SOP – Standard Operating Procedure 

 
2.2 Definitions 

a. BaySaver Technologies© BaySeparatorTM Stormwater Filtration System – a 
stormwater treatment system that uses a series of manholes to facilitate 
sedimentation and flotation to remove pollutants from stormwater runoff.  

b. Stormwater Management Facility - a control measure that controls stormwater 
runoff and changes the characteristics of that runoff including, but not limited to, 
the quantity and quality, the period of release, or the velocity of flow. 

 

3.0 OPERATIONAL PROCEDURES 

3.1 Inspections and Maintenance 

a. Each BaySeparatorTM System shall be inspected annually.  
1. Inspect the surrounding drainage area for evidence of cracks in pavement 

or excess trash and sediment.  
2. Remove manhole covers to visually inspect each BaySeparatorTM System 

manhole. Measure the depth of the sediment in each manhole using a 
measuring stick. The BaySeparatorTM System requires maintenance if: 

- There is evidence of a chemical spill; 
- There is a significant amount of oil in the manhole; or 
- The depth of accumulated sediment exceeds two feet.  

3. Inspections shall be documented on the inspection form provided as 
Attachment 2. 

b. Maintenance of BaySeparatorTM Systems involves cleaning out the Storage 
Manhole and Primary Manhole. 

1. Storage Manhole: Use a vacuum truck or other similar equipment to 
remove all water, debris, oils, and sediment. 
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2. Storage Manhole: Use a high pressure hose to clean the manhole of all the 
remaining sediment and debris. Then, use the vacuum truck to remove the 
rinse water. 

3. Primary Manhole: Use a submersible pump to pump the bulk of the water 
from the Primary Manhole into the clean Storage Manhole. Stop pumping 
when the water surface falls to one foot above the accumulated sediments. 

4. Primary Manhole: Use a vacuum truck or other similar equipment to 
remove all remaining water, debris, and sediment. 

5. Primary Manhole: Use a high pressure hose to clean the manhole of all the 
remaining sediment and debris. Then, use the vacuum truck to remove the 
rinse water. 

6. Both Manholes: On sites with a high water table or other conditions which 
may cause flotation, it is necessary to fill the manholes with clean water 
after maintenance 

7. Replace the two manhole covers. 
8. Dispose of the accumulated water, oils, sediment, and trash at an 

approved facility in accordance with applicable regulations.  
 Note: analytical testing may be required to determine appropriate disposal 

options. Contact EMD for assistance with disposal. 
3.2  Inspection Supplies: 

a. Inspection/Maintenance Record (see Attachment 2)  
b. Camera 
c. Measuring stick 
d. Personal Protective Equipment (PPE) 

1. Work gloves 
2. Steel-toed boots 

3.3 Safety Considerations 

a. Always wear steel-toed boots to protect feet from possible crushing injuries 
while handling the manhole covers. 

b. Use proper lifting techniques when removing sand filter covers to prevent back 
injury. 

c. Use extreme caution when working over open manholes; no part of your body 
should enter the plane created by the opening, as this would constitute 
confined space entry. 

d. DO NOT enter manholes under any conditions. Inspections and maintenance 
do not require confined space entry. Vacuum truck hoses will be used for all 
maintenance activities within manholes. 
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4.0 RECORDKEEPING AND REPORTING REQUIREMENTS 

4.1 Recordkeeping Requirements 
a. Complete the Inspection/Maintenance Record (Attachment 2) for each 

inspection and maintenance activity. DPW shall maintain these forms and their 
associated Work Requests. 

4.2 Reporting Requirements 
a. DPW shall provide EMD with written records of inspection and maintenance 

activities within seven days of the date the activity was performed. 

 

5.0 RESPONSIBILITIES 

5.1 DPW 
a. DPW is responsible for performing the inspection and maintenance procedures 

described in this SOP internally or through a contractor. 

5.2 EMD 
a. EMD is responsible for maintaining records of inspection and maintenance 

procedures provided by DPW. 

6.0 Figures 
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Figure 1: Typical BaySeparatorTM Stormwater Filtration System
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7.0 Attachments 

Attachment 1: BaySeparatorTM Stormwater Filtration System Technical and Design Manual 

Attachment 2: Inspection and Maintenance Record 
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Attachment 1 

BaySeparatorTM Stormwater Filtration System Technical and Design Manual
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B A Y S A V E R  T E C H N O L O G I E S ,  I N C .  

Chapter

1
Introduction 

Since 1997, BaySaver Technologies™ has been protecting lakes, streams, and waterways 
from environmental problems.  One of BaySaver Technologies’ most innovative products to control 
non-point source pollution has been the BaySaver® Separation System1.  The system has been 
installed in over 1,500 locations in commercial, industrial, and residential applications worldwide, and 
has been used in projects as varied as parking lots, gas stations, service stations, maintenance 
facilities, and highways. This separator has also been used as a pretreatment for other types of 
stormwater technologies such as filters, ponds, infiltration systems, etc.  

During the summer and fall of 2004, BaySaver Technologies, Inc. contracted the University 
of Minnesota’s Saint Anthony Falls Laboratory (SAFL) to perform an independent investigation and 
performance characterization of a full scale BaySaver® Separation System.  After 18 months of 
intensive testing some relatively minor, albeit important, potential changes were identified in the 
standard BaySaver Separation System. These product improvement features were then incorporated in 
the optimized BaySeparator™ product line.  The BaySeparator™ line of products has essentially the 
same design and appearance as its predecessor.  

This manual provides an introduction to the BaySeparator™ line of products and the 
technical details that will help you meet your stormwater pollution control requirements both now and 
in the future. 

The BaySeparator™ was designed based upon the philosophy of the 3E’s: Efficiency, Ease of 
Maintenance, and Economy. Through extensive laboratory testing and mathematical modeling we 
have developed a separator that delivers predictable, reliable, and scalable performance based on third 
party full scale testing. 

The BaySeparator™ System makes complying with stormwater treatment regulations 
nationwide convenient and cost effective.   The BaySeparator™ system is a high performance 
separator yet, its unique and simple design keeps it highly affordable, easy to specify, install, and 
maintain.  The BaySeparator™ is customizable to special project site conditions as either a standalone 
or a pretreatment unit, and is ideal for use in retrofit situations.  The BaySeparator™ has minimal 
footprint requirements when compared to other types of Best Management Practices (BMPs). 

The BaySeparator™ system begins operating as soon as runoff enters the system.  During a 
storm event, flow enters a Primary Manhole for initial separation.  The flow is then conveyed to an 
offline Storage Manhole where oils, fine suspended solids, and floatables are collected.  Since the 
                                                 
1 The BaySaver® Separation System is manufactured in Mount Airy, Maryland, by BaySaver Technologies, 
Inc., and is protected by U.S. patent 5,746,911, several patents pending, and international patents. Any 
infringement on these patents will be prosecuted to the fullest extent of the law. For detailed information on 
specifying, purchasing, or installing a BaySaver® Separation System, please contact BaySaver Technologies, 
Inc. or an authorized representative directly. 
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water flow is regulated into the secondary manhole, resuspension is eliminated during higher flows.  
In addition, the system’s chambers are fully accessible for inspection and maintenance from the 
surface without entry to the system, resulting in more efficient maintenance and lower costs. 

BaySaver Technologies, Inc. is committed to providing stormwater treatment solutions and 
excellent customer service. If you have any questions about the information in this manual, please 
contact BaySaver Technologies at 1-800-229-7283 (1-800-BaySaver) or by e-mail at 
TechQuestions@BaySaver.com.  
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Chapter

2
Principles of Operation 

Hydrodynamic Separators 
Hydrodynamic separators rely on density differences and gravity to remove suspended solids 

and floatables (hydrocarbons, floating debris, etc.) from stormwater runoff.  The BaySeparator™ 
system splits water between two different manholes for optimal removal efficiency, responding to 
changes in the influent flow rate.  Pollutants are trapped in the two manholes until they are removed 
by routine maintenance. 

Mechanisms of Removal 
The BaySeparator™ system removes pollutants from the stormwater stream through one of 

two mechanisms: sedimentation or flotation.  Engineers have relied on these two mechanisms in water 
and wastewater treatment for years.  The BaySeparator™ system applies these time tested principles 
to stormwater treatment in a configuration that prevents contaminant release or resuspension during 
high flow rates. 

Sedimentation is the gravity-driven process by which solids suspended in water fall 
downward.  Sedimentation is driven by the difference in density between the solid particles and the 
water surrounding it, and the size of the settling particles.  Because they have more mass, larger 
particles settle faster than smaller ones.  The effectiveness of sedimentation depends on the size of the 
settling particles and the length of time the particles are allowed to settle. 

Flotation works the same way as sedimentation, but in the opposite direction.  Floatable 
pollutants like free oils and debris rise to the surface and are trapped in the storage manhole.   

BaySeparator™ systems and other types of similar BMPs are typically sized to provide a 
given annual aggregate removal efficiency.  While hydrodynamic separators perform better at low 
flow rates than they do at high flows, low flows are far more frequent than high flows.  When 
designed to achieve a specified annual aggregate removal efficiency, the BaySeparator™ system 
operates at a high removal efficiency during the frequent, low intensity storms.  Because the majority 
of the sediment load from a site is contained in these more frequent storms, a BaySeparator™ system 
designed in this way can remove 80% or more of the annual sediment load from a given site.  The 
BaySeparator™ can also be configured as a pretreatment BMP to filters, ponds, and other types of 
BMPs as part of a treatment train. 
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Overview of the Standard BaySeparator™ 
System
  The system is comprised of three main components: the BaySeparator™ unit, the Primary 
Manhole, and the Storage Manhole.  Figure 2.1 displays a simple schematic of the BaySeparator™ 
system. Influent flow containing pollutants enters the system by first passing through the Primary 
Manhole.  In this structure, coarse sediment settles while the flow passes over a weir into the 
BaySeparator™ Unit and is routed to the Storage Manhole.  The influent flow, at this point, still 
contains pollutants of concern, such as fine sediments, oil, grease, floating trash, and other debris.  
Once in the Storage Manhole floatable trash, oils, and grease float to the surface, while fine sediments 
settle out and the influent separated flow returns to the outfall of the system back through the 
Separator Unit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Floatables 

Primary 
Manhole 

    Inlet Storm 
Flow

Storage 
Manhole BaySeparator™ Unit 

Outlet To 
Environment 

Fine 
Sediment 

Coarse 
Sediment 

NOTE:  Second “Tee” pipe has 
been removed for a clearer 
view of the weir. 

Figure 2.1:  The BaySeparator™ System 
 

As the rate of flow increases through the system, the BaySeparator™ unit acts as a dynamic 
control to route the influent flow through the most effective flow path for treatment.  For example, 
under low flow conditions the entire influent flow is treated as described above.  Under moderate 
flows and up to the maximum treatment flow, water is continuously treated through both the Primary 
and Storage Manholes, with a portion of these flows diverted through the T-pipes and the remainder 
flowing into the Separator Unit and then to the Storage Manhole.  This flow path allows for full 
treatment of floatable pollutants, while still treating sediments under moderate flow conditions.  
During maximum flow conditions, most of the influent flow passes over the bypass plate and will not 
be treated.  
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Single Structure BaySeparator™ Systems 

For some applications, site conditions or applicable regulations may require a single structure 
hydrodynamic separator.  For these projects, BaySaver Technologies can provide the BaySeparator™ SV, a 
BaySeparator™ system contained in a single precast concrete vault.  The BaySeparator™ SV is a self-
contained, single structure BMP that operates on the same principles and in the same manner as the standard 
BaySeparator™ systems. 

The BaySeparator™ SV is contained in a precast concrete vault.  The vault is divided into two 
separate chambers: a primary chamber and a storage chamber, which duplicate the functions of the precast 
manholes.  These two chambers provide a location for sedimentation and flotation to occur, and storage 
capacity for the collected pollutants.  Fine sediments and floatable pollutants are stored off-line, isolated 
from high flows that may enter the system during extreme events, and the accumulated pollutants are 
retained in the two chambers until they are removed by routine maintenance. 

Internal flow controls divert influent water to achieve the best possible treatment efficiency in 
response to the influent flow rate.  These controls are constructed of HDPE, PVC, or stainless steel, and 
include a surface skimming pipe that conveys influent water from the surface of the primary chamber to the 
middle of the storage chamber; a return pipe that delivers treated water from the storage chamber to the 
system outfall; a baffle in the primary chamber that prevents design flows from passing directly to the 
system outlet; and a weir at the system outfall that allows flows up to the maximum treatment rate to pass 
through the system without inundating the storage chamber and resuspending the pollutants collected there. 
These flow controls also allow extreme flows to pass through the system unimpeded, thus minimizing the 
risk of resuspending collected pollutants.   

The BaySeparator™ SV is also available with built-in flow splitter design (BaySeparator™ SV-
FS). This configuration delivers treated effluent to a detention system or another water quality device via a 
low flow while also diverting treated secondary flow to the low flow outlet as well. This outlet also allows 
high intensity runoff to bypass the system through a separate overflow outlet pipe. The two effluent streams 
can be directed to separate outfalls, or combined downstream and directed to a single outfall.  Engineering 
details for the BaySeparator™ SV-FS system can be found in Appendix B. 

BaySaver Technologies, Inc. also manufactures an additional single structure system, 
BaySeparator™ TT.  The BaySeparator™ TT is constructed within a precast concrete vault.  The 
system comprises a modified BaySeparator™ SV-FS system and a third chamber that is used as the 
housing structure for a BayFilter™ system.  This third chamber also accommodates an attachment of 
an underground storage system that retains the water quality volume on site.   

The BaySeparator™ TT units were designed specifically to meet the specifications imposed by 
the Maryland Stormwater Design Manual and the Montgomery County Department of 
Permitting Services.  For more information on the applicability of the BaySeparator™ TT-4 or 
TT-7, please contact BaySaver Technologies directly at 800.229.7283 (800-BAYSAVE)
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BaySeparator™ System Operation 
 

Low Flows 

During low flows, the BaySeparator™ System treats all the runoff through both manholes.  
This occurs during small storms and the beginning of more intense storms.   

 

Storage Manhole leStorage Manho
Inlet Pipe to Storage 

Manhole 

Primary Manhole 

Storage Manhole 

Outlet Pipe from 
Storage Manhole 

Figure 2.2: Low Flow Operation   
 
Note:  Only one “T” pipe is shown in this drawing.

 

As shown in Figure 2.2, water enters the BaySeparator™ system’s Primary Manhole through the 
inlet pipe shown on the right side of the figure.  Coarse sediments (gravel and sand) immediately fall to the 
floor of the Primary Manhole.  The influent water, carrying floatables and finer sediments, flows through the 
separator and is conveyed into the Storage Manhole (on the left), where it enters the structure below the 
water surface.  When water enters the Storage Manhole from the submerged inlet pipe, oils and other 
floatables rise to the surface, while sediments settle to the floor.  These contaminants remain trapped offline 
and are not resuspended during larger flows. The influent water displaces clean water from the center of the 
column, which is forced back up the return pipe to the system outfall.   In this way, all of the water that 
reaches the system outfall has been treated in both the Primary and Storage manholes.   
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Maximum Treatment Flow 

 
During larger storms, flow rates continue to increase.  During these events, the 

BaySeparator™ unit continues to divert surface flows (containing the majority of suspended 
sediments, as well as the oils and other floatables) from the Primary Manhole to the Storage 
Manhole as described above (Figure 2.3).  

 

 
 
Figure 2.3:  Maximum Treatment Flow

“Tee” Pipes 

Additional flows associated with the larger storm are treated by separation in the Primary Manhole.  
As the pollutants are separated , the influent water displaces treated water from the center of the column and 
forces it up the “Tee” pipes to the system outfall.  
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Peak Design Flow 

 
The BaySeparator™ system also has an internal bypass to prevent flooding of the drainage area.  

Influent flows with flood potential are directed over the bypass plate and directly through the unit. The 
BaySeparator™ system uses the weir plate to limit flows into the Storage Manhole, minimizing the risk of 
resuspending captured pollutants such as fine sediments, oils, and floatables that are stored offline.  By 
storing pollutants offline, the BaySeparator™ system hydraulically isolates these contaminants from 
the high energy influent flows, effectively eliminating the risk of resuspending accumulated 
contaminants.   

 
Figure 2.4  Peak Design Flow 

Figure 2.4 shows the BaySeparator™ system near peak design flow. The open top “Tee” 
pipes are engineered to minimize resuspension risks in the Primary Manhole. When the flow rate is 
high enough to present the possibility of resuspension, water is allowed to flow into the top of the 
“Tee” pipe.   This limits the flow from the bottom of the pipe and minimizes turbulence in the center 
of the Primary Manhole. 
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Single Structure BaySeparator™ Operation 
 

 

BaySeparator™ SV Operation 

 
 During low flow conditions, influent water enters the BaySeparator™ SV through the Inlet  pipe 
(labeled D in Figure 2.5).  It flows directly into the primary chamber (A), causing the water level in that 
chamber to rise.  When the water level in the primary chamber rises, water is skimmed from the surface of 
that chamber by a pipe (G) that penetrates the wall between the two chambers.  This pipe delivers that water 
to the storage chamber (B), where it enters horizontally below the water surface through a 90 degree fitting 
(H).  When the water enters the storage chamber, the entrained sediments, floatables (oils, trash, debris) 
separate from the water stream – sediments settle to the structure floor and floatables rise to the water 
surface.  The additional water in the storage chamber displaces clean water from the center of the column, 
which enters the return pipe (I) and flows to the system outlet assembly (J).  From here, the treated water 
leaves the BaySeparator™ system. 

 When the flow rate into the BaySeparator™ system increases, an additional flow path is created.  
During this design treatment rate, water in the primary chamber flows beneath the surface baffle plate (W).  
The water that passes beneath this baffle is free of oils and floatable pollutants, which will continue to be 
removed in the storage chamber.  When the water level in the primary chamber rises high enough, this 
cleaner water will flow over the weir (E) shown in the outlet assembly (J).   

 In extreme storm events, the flow rate into the BaySeparator™ system exceeds the maximum 
treatment rate (MTR) of the SV unit.  Under these rare conditions, the excess flow passes over the surface 
baffle plate (W) and flows directly to the outlet assembly (J).  Because the water level in the primary is 
higher than the top of the weir, the weir no longer limits the flow to the system outlet.  Instead, the high 
flows pass directly over the walls of the outlet assembly (J) and enter the outlet pipe (F) directly. 
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Figure 2.5: BaySeparator SV 
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BaySeparator™ SV-FS Operation 

 
 During low flow conditions, influent water enters the BaySeparator™ SV-FS through the influent 
pipe (labeled D in Figure 2.6), in the same manner as it does in the standard BaySeparator™ SV system.  It 
flows directly into the primary chamber (A), causing the water level in that chamber to rise.  When the water 
level in the primary chamber rises, water is skimmed from the surface of that chamber by a pipe (G) that 
penetrates the baffle wall between the two chambers.  This pipe delivers that water to the storage chamber 
(B), where it enters horizontally below the water surface through a 90 degree fitting (H).  When the water 
enters the storage chamber, the entrained sediments and oils begin to separate from the water stream – 
sediments settle to the structure floor and oils rise to the water surface.  The additional water in the storage 
chamber displaces clean water from the center of the column, which enters the return pipe (I) and flows to 
the treated flow outlet assembly (J). 

 When the flow rate into the BaySeparator™ system increases, an additional flow path is created.  
When the water level in the primary chamber rises to a point higher than the horizontal invert of the tee-pipe 
(K), water begins to flow into the tee-pipe (K) from below the water surface of the primary chamber.  This 
water is free of oils and other floatable pollutants, and it is conveyed through the tee-pipe to the treated water 
outlet assembly (J).  The geometry of the tee pipe limits the flow rate through this path in such a way as to 
continue sedimentation in the primary chamber throughout design conditions. 

 In extreme storm events, the flow rate into the BaySeparator™ system exceeds the maximum 
treatment rate of the SV-FS unit.  Under these rare conditions, the excess flow passes over the surface baffle 
plate (W) and flows directly to the overflow outlet pipe (F).  The overflow outlet assembly (E) prevents 
water from entering the overflow outlet during design flow conditions.  When the water level in the primary 
chamber rises high enough, however, excess water flows over the outlet assembly walls (E) and leaves the 
system through the overflow outlet pipe (F). 
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Figure 2.6: BaySeparator™ SV-FS 
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BaySeparator™ TT Operation 

 
 During low flow conditions, influent water enters the BaySeparator™ TT through the  inlet pipe 
(labeled D in Figure 2.7), in the same manner as it does in the BaySeparator™ SV.  It flows directly into the 
primary chamber (A), causing the water level in that chamber to rise.  When the water level in the primary 
chamber rises, water is skimmed from the surface of that chamber by a pipe (G) that penetrates the wall 
between the two chambers.  This pipe delivers the storage inflow water to the storage chamber (B), where it 
enters horizontally below the water surface through a 90 degree fitting (H).  When the water enters the 
storage chamber, the entrained sediments and floatables separate from the water stream – sediments settle to 
the structure floor and oils rise to the water surface.  The additional water in the storage chamber displaces 
clean water from the center of the column, and this storage outflow enters the return pipe (I) and flows into 
the filtration chamber (C).  The treated water enters the filtration chamber horizontally through a 90 degree 
fitting on the end of the pipe (J). 

 When the flow rate into the BaySeparator™ system increases, a second flow path is utilized.  
When the water level in the primary chamber rises to a point higher than the horizontal invert of the 
secondary flow pipe, water begins to flow into the secondary flow pipe from below the water surface of the 
primary chamber.  This secondary treatment flow is free of oils and other floatable pollutants, and it is 
conveyed through the storage chamber via the secondary flow pipe.  The geometry of the pipe limits the 
flow rate through this path in such a way as to continue sedimentation in the primary chamber throughout 
design conditions as well as to accommodate the low flow paths as outlined above. 

 The low flow is released into the filtration chamber so as to ensure that the first flow is used to 
“prime” the BayFilter™ cartridges to enable full cartridge flow to occur immediately. There is a one-way 
(flap) valve (V) located in the extended detention weir plate (Q). As water enters the filtration chamber, the 
valve will be held shut by the pressure difference between this chamber and the water in the extended 
detention pipes (This seal does not need to be “perfect”, a restricted condition is all that is necessary.)  Once 
the water elevation has reached 28”, the filters are primed and flow at the design rate will occur. At this point 
excess water flow goes over the extended detention weir and into the extended detention chamber.  After the 
storm subsides and the filter chamber drains down, the cartridges go into siphon, and the flap valve opens 
and releases the water in the extended detention chamber into the filtration chamber. 

For runoff flow rates up to the design treatment flow rate, 100% of the water that enters the 
BaySeparator™ TT system is treated by both the physical processes of the BaySeparator™ itself and the 
media filtration of the BayFilter™ system.  When the influent flow rate is greater than the filtration capacity 
of the BaySeparator™ TT system, but below the maximum treatment flow rate of the BaySeparator™ TT 
unit, the excess water is diverted to the extended detention system, where it is stored until it can be released 
to the filtration chamber at the lower flow rate.  In the filtration chamber, the water is passed through the 
BayFilter™ cartridges, and then collected in an underdrain manifold and discharged through the outlet pipe 
(N). Once the extended detention system is full, the treatment continues because as the water enters the 
primary chamber (A) , it must flow below the baffle (W) and then over the outlet weir  (E) to the outlet pipe 
(F). 
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Figure 2.7: BaySeparator™ TT (BayFilters™ not shown, see Appendix B) 
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In extreme storm events, the flow rate into the BaySeparator™ system exceeds the maximum treatment rate 
of the BaySeparator™ TT unit.  Under these rare conditions, the excess flow passes over the surface baffle 
plate (W) and flows directly to the overflow outlet pipe (F).  

The BaySeparator™ TT-SO offers a slight variation from the “standard” TT unit. 
Functionally, both units operate in a similar fashion, but the SO unit has a single outlet (F) instead of 
two separate outlets. This single outlet (F) is located at the vault floor level of the primary chamber. 
 In the TT-SO unit, the filter outlet pipe (N) is connected directly to a standpipe (E), which is open at 
the top, in the primary chamber. The elevation of this opening is the same as the elevation of the weir 
in the standard TT unit. All effluent flows (both treated and bypass flows) from the TT SO unit flow 
into a single outlet pipe (N).  This TT SO unit may be used on sites where a single discharge point is 
advantageous. 
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Figure 2.8: BaySeparator™ TT-SO 
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Chapter

3
Components of the 
BaySeparator™ System

The BaySeparator™ system comprises two standard precast manholes and the 
BaySeparator™ unit.  The two manholes allow the removal and storage of pollutants, while the 
separator unit directs the flow of water to provide the most efficient treatment possible.  Figure 3.1 
shows a cutaway view of the complete BaySeparator™ system with flow patterns. 

 

Figure 3.1:  BaySeparator™ Flow Patterns 
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BaySeparator™ Unit 
 

The BaySeparator™ unit is the heart of the BaySeparator™ system.  The BaySeparator™ unit 
controls the influent flow through the two manholes. This device is manufactured by BaySaver 
Technologies’, and can be purchased through our locally authorized sales representative.  Contact 
BaySaver Technologies, Inc. for additional sales information. 

The BaySeparator™ unit is fabricated entirely of high density polyethylene (HDPE) infused 
with UV-resistant carbon-black.  HDPE is a non-brittle, chemically inert material known for its 
corrosion-resistant properties. It is commonly used in applications that expose it to harsh conditions 
(landfills and chemical plants, for example) and is used in storm drains throughout the world.  

The BaySeparator™ unit is constructed using state-of-the-art technology and the best materials 
available ensuring quality construction. All parts are joined together with extrusion welding.  The 
BaySeparator™ unit is light, easy to install, and is provided with the connecting pipes and couplers needed  
for a complete system (less the manholes) 

Primary and Storage Manholes 
 

The Primary Manhole is a standard precast structure used to remove coarse sediments. This 
manhole is generally installed inline with the storm drain and can be used as a multiple inlet structure. 
The precast manholes are purchased from local concrete distributors.  

The Storage Manhole acts as a secondary treatment device for the collection and offline storage of 
oils, fine sediments and floatables. It is also a standard precast manhole that is purchased locally. The 
Storage Manhole is a key component that sets the BaySeparator™ system apart from other systems. The 
BaySeparator™ system stores the pollutants offline to prevent resuspension.  

System Connections and Miscellaneous Piping 
 

The BaySeparator™ unit is connected to each of the two manholes with standard storm drain 
pipe connections.  The connecting pipes entering and leaving the storage manhole are submerged 
during normal operation.  Those joints must be watertight, and are typically made using flexible pipe-
to-manhole connectors (rubber boots) installed in the storage manhole by the precast manufacturer.  
These connecting pipes are joined to the BaySeparator™ unit using Fernco® seals with shear rings.  
The shear rings provide additional structural strength and rigidity to this joint.  The BaySeparator™ 
unit is joined to the system outfall pipe with a custom made reducer/adapter provided by BaySaver 
Technologies, Inc. 

The connecting pipes are joined to the BaySeparator™ unit via a high performance flanged 
connection using a stainless steel V-Retainer Coupling and sealed with a watertight MarMac seal.  
The connecting pipe orientation (left or right hand) can be easily performed by loosening the clamp 
screw and rotating the connecting pipe to the desired unit orientation. 
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Single Structure BaySeparator™ Systems 
 

BaySeparator™ XK systems, BaySeparator™ SV systems, and BaySeparator™ TT systems 
contain internal components supplied by BaySaver™ Technologies, Inc.  In BaySeparator™ XK 
systems, these components are fabricated from stainless steel, and are joined to the walls of the 
concrete vault structure using standard hardware provided by BaySaver™ Technologies.  BaySaver™ 
supplies both mounting hardware and watertight seals (where necessary) for these installations. 

BaySeparator™ SV and TT systems contain internal flow controls fabricated from HDPE and 
PVC.  Like the components of the XK systems, these flow controls are provided by BaySaver™ 
Technologies with the necessary mounting hardware and watertight seals.  The component mounting 
hardware and seals utilize standard utility connections, and are selected to meet all storm drain 
construction specifications.  The flow controls are designed to be easy for any experienced utility 
contractor to install. 
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Engineering and Design 
BaySeparator™ units are manufactured in six (6) standard sizes (see Table 4.1). The 

BaySeparator™ is also available in a custom configuration XK model for sites requiring higher flow 
rates than the standard units, SV configurations for constrained sites that require a compact, single 
structure unit, and a TT (treatment train) single structure unit that incorporates an SV BaySeparator™ 
coupled with an integral extended detention structure, and a BayFilter™ system with controlled 
release. 

The sizes of both the Primary and Storage Manholes in the BaySeparator™ may be varied to 
suit specific site conditions and treatment requirements as necessary.  By selecting the appropriate 
separator unit size and determining the manhole diameters, the design engineer has the freedom to 
adapt the BaySeparator™ unit to the needs of a particular site. The entire system can easily be 
customized and hydraulically scaled to treat a wide array of stormwater flows varying from 1.5 cfs to 
15.9 cfs with standard units.  BaySaver Technologies can also accommodate significantly larger flows 
by using the  BaySeparator™ XK model. 

      
Table 4.1:  BaySeparator™ Hydraulic Performance 
Characteristics 

  

      
      

Standard 
BaySeparator™ 

Model 
Designation 

 

BaySeparator™ 
Nominal 
Diameter 

 
 

(in inches) 

Maximum 
Treatment 

Rate 
(MTR)  

 
(in cfs) 

Maximum 
Hydraulic 

Rate 
(MHR)  

 
(in cfs) 

Manhole 
Diameter/ 

Length 
Flow Based 

Systems 
(inches) 

Manhole/
Vault 
Depth 
(in ft) 

24 24  1.5  9.4 48 4 
30 30  2.3 15.2 48-60 4-6 
36 36  3.3 23.3 60-72 5-8 
42 42  6.9 40.6 72-96 6-8 
48 48  8.1 54.0 72-120 6-10 
60 60 15.9 95.5 96-144 10-12 

SV 24 2.6 15.0 60 4 

SV-FS 24 2.6 15.0 60 4 

TT-4 (TT-SO-4) 24 2.6*/0.27** 15.0 48 4 

TT-7 (TT-SO-7) 24 2.6*/0.47** 15.0 48 4 
Note: cfs = cubic feet per second *Maximum flow to extended detention, ** Maximum filtration rate 

Chapter

4

 20



B A Y S A V E R  T E C H N O L O G I E S ,  I N C .  

 

Specifying BaySeparator™ Systems 
Location 

 
The first step in specifying a BaySeparator™ system is determining where to place it. One of 

the advantages of the BaySeparator™ system is its flexibility in site placement. The BaySeparator™ 
system can be configured as either a right- or left-hand unit to design around existing structures and 
can be placed under load bearing surfaces or in green spaces. Looking downstream through the 
system, if the Storage Manhole is placed to the left of the Primary Manhole, then a left-hand unit is 
needed, and if the Storage Manhole is placed to the right of the Primary Manhole, then a right-hand 
unit is needed. 

For either pretreatment or full treatment flows that exceed the hydraulic capacities and/or 
performance capability of the 60  BaySeparator™, BaySaver Technologies BaySeparator™ XK 
custom product line can accommodate higher hydraulic capacities and treatment flows to match a 
special application.  Call BaySaver’s Engineering Department at 1.800.229.7283 for sizing and design 
information. 

One of the most important considerations in specifying the site of the BaySeparator™ system 
is choosing a location where inspection and maintenance access is readily available. The 
BaySeparator™ systems can be designed downstream of multiple inlets or catch basins to reduce the 
number of devices needed onsite, thus decreasing regulatory and maintenance costs. 

BaySeparator™ systems are typically shown on site plans as shown in Figure 4.1.  BaySaver 

Technologies also has available a standardized AutoCad® Detail Generator Program of the system in 
electronic format.  This program generates all the information necessary to develop the plans and 
specifications for the system.  Please contact BaySaver Technologies for a copy of this program or 
visit our web site at www.BaySaver.com. 
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The location of the BaySeparator™ on the site is determined by several factors.  Maintenance 
access, the unit’s footprint, available drop, available depth, and the surface elevation of the receiving 
waters must be considered when selecting the system’s location. 

BaySeparator™ 
System 

Figure 4.1:  Site Plan Example 

The BaySeparator™ system must be installed in an area that is accessible to maintenance 
equipment.  The annual maintenance of a BaySeparator™ system requires a vacuum truck, and the 
manhole covers of the BaySeparator™ must be placed in locations that can be easily reached by such 
a vehicle. 

The BaySeparator™ should be placed in a location that minimizes its interference with 
existing or planned underground utilities. 

Hydraulic Performance Characteristics of the 
BaySeparator™ 

The BaySeparator™ system has two characteristic flow rates: the maximum treatment rate 
(MTR) and the maximum hydraulic rate (MHR).  The MTR is the maximum flow rate that can be 
fully treated by the BaySeparator™ unit without any bypass.  The MHR is the maximum flow rate that 
can be conveyed through the BaySeparator™.  The MHR, or bypass flow capacity, allows 
BaySeparator™ systems to be installed online, without the need for a separate diversion structure. 
Table 4.1 shows the MTR, MHR, and Head Loss for each of the six BaySeparator™ units. 

The BaySeparator™ has been extensively tested at a major university.  This testing has been 
carried out using an F-95 sediment gradation (See Appendix C).  F-95 is a graded sediment mixture, 
with 75% of the sediment by mass between 65 and 200 microns in diameter.  The d50 of the F-95 
sediment is approximately 125 microns.  Laboratory testing has shown that the sediment removal 
efficiency of the BaySeparator™ system can be predicted through the use of Peclet Numbers.  The 
Peclet Number is a dimensionless characteristic number that describes the ration of advective motion 
(in this case, sedimentation) to turbulent diffusion in a hydraulic system.  Peclet Numbers for both the 
Primary and Storage manholes can be used to predict the removal efficiency of a BaySeparator™ 
system over a range of flow rates.  For a complete explanation of the Peclet Number, see Appendix D. 

22



B A Y S A V E R  T E C H N O L O G I E S ,  I N C .  

BaySeparator™ systems can be designed for pretreatment (50% sediment annual aggregate 
removal efficiency), for stand alone / full treatment (80% annual aggregate removal efficiency), or for 
other values of annual aggregate removal efficiencies.  The design criteria used for each project will 
depend on the applicable regulations of the jurisdiction in which the project site is located.  Please 
consult BaySaver Technologies’ Engineering Department at 1.800.229.7283 for special sizing 
requirements or questions. 
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System Sizing 
BaySeparators™ can be sized following different criteria which include: 

1. Flow Based Sizing:  This applies when a locality specifies the required treatment flow (MTR) 
the separator has to treat together with the maximum hydraulic rate (MHR) associated with a 
peak design storm.  In some cases a treatment volume is given which then needs to be 
converted to a flow using approved methods. 

2. Annual Aggregate Removal (AAR) Based Sizing:  This is a very common criteria used to size 
hydrodynamic separators to a given suspended solids removal performance. 

3. Other Sizing Criteria:  Certain jurisdictions might have special sizing criteria that do not fit 
the sizing criteria 1 or 2.  In this case, BaySaver Technologies will work with the design 
engineer and regulators to design a system meeting these local regulations or concerns. 

Explanation of the BaySeparator™ PT or SA Model Nomenclature   

 
 The BaySeparator™ can be a "PT" unit, in which case the unit is meant to remove at least 
50% of the TSS on an annual aggregate removal basis.  The "PT" BaySeparators™ are usually part of 
a treatment train.  The "SA" unit is a stand alone BaySeparator™ usually designed to remove 80% (or 
more) of the TSS on an annual aggregate removal basis.  
 
 

Sizing by Flow Rate 

 
To size the BaySeparator™ unit, the design maximum flow through the storm drain must first 

be calculated. Compare that flow rate to the Peak Design Flow Rate listed in Table 4.1. Select a unit 
with a Peak Design Flow Rate equal to or higher than the design flow. The unit selected and all larger 
BaySeparator™ units have the capacity to convey the design flow without backup.  

Local regulations may specify that a certain flow rate must be treated. In that case, compare the 
Maximum Treatment Flow Rate with the treatment flow specified by the local regulations. Again, the 
BaySeparator™ unit must have a maximum treatment flow rate (MTR) that is greater than or equal to the 
determined treatment flow rate. This ensures that the BaySeparator™ unit will meet the local regulations.  
Contact BaySaver Technologies for the recommended manhole sizes for flow based systems at 
1.800.229.7283. 

Example:  
 

Stormwater treatment is needed for a 3.2 acre site located in the US East Coast. The site has an 
imperviousness coefficient of 0.85. 
 
For this jurisdiction, the peak design flow is the 10-year 1-hour storm which is 2.6 inches. Using 
the Rational Method, this translates into calculated peak flow of 7.07 cfs of runoff to be conveyed. 
Using Table 4.1, we cross-reference this value against the Peak Design Flow Rates. The smallest 
unit that can convey this peak design flow is a 24 inch BaySeparator™.  

If local regulations require full treatment of the 1-year 1-hour storm which is 1.1 inches for this 
location, this yields an average rainfall intensity of 1.1 inches per hour that need full treatment 
resulting in a treatment requirement of 2.99 cfs. Again, using Table 4.1, we cross-reference this 
value against the Peak Design Flow Rates. The smallest unit that can convey both the peak design 
flow and the required treatment rate is a 36 inch BaySeparator™. 
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Annual Aggregate Removal
 

The performance of the BaySeparator™ system is dependent on not only the BaySeparator™ 
unit size, but also the diameter and depth of the Primary and Storage manholes.  As described above, 
hydrodynamic separators operate at varying efficiencies, depending on the treatment flow rate through 
the separator.  The sizing of the manholes is done by BaySaver Technologies, Inc, or the designer 
using the BaySeparator™ Sizing Program.  A general explanation of the procedure followed by the 
sizing program is given next. 

In the BaySeparator™ system, the removal efficiency is related to the flow rate by a general 
logarithmic function shown below in Equation 1. 

  
 Equation 1 b

MTR
QmE ln 

   

In Equation 1, E is the suspended solids removal efficiency of the system at the given flow 
rate Q, ( MTR) and the parameters m and b are characteristics of the particular BaySeparator™ unit.   

To size BaySeparator™ systems to meet AAR efficiencies, more information about the site is 
required.  This sizing is done using the BaySeparator™ Sizing Program.  In addition to the 
characteristics of the BaySeparator™ system, the drainage area, runoff coefficient for the site, the 
target TSS removal efficiency, and the maximum hydraulic rate (MHR) must be considered.  The site 
location must be entered to determine which precipitation record to use as the basis for AAR 
calculations. 

To calculate the AAR efficiency of a BaySeparator™ system, rainfall intensity is calculated 
to correspond to the MTR for the chosen system (100% of fraction of MTR in Table 4.3).  The 
fraction of the total rainfall falling at or below that intensity is calculated for that maximum intensity 
based on historical precipitation records.  Increments (10%) of that intensity and a runoff flow rate are 
then calculated for each of these increments.  The fraction of the rainfall that generates a given runoff 
flow rate is multiplied by the removal efficiency at that flow rate to find the fraction of the total 
sediment removed under those conditions.  Finally, the load reductions for each increment up to the 
MTR of the BaySeparator™ unit are added together to give the AAR efficiency of the system.  An 
example of AAR calculations is shown in Table 4.3. 
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Scarsdale, New York 
Drainage Area: 0.76 Acres 
m = -0.3913 
b = 0.3466 

Fraction 
of MTR 
(percent) 

Removal 
Efficiency 
(percent) 

Rainfall Intensity 

(in/hr) 

Fraction of Rainfall 
below Intensity 

(percent) 

Incremental 
Efficiency 
(percent) 

10  99.0  0.11 43.6  43.1  
20  97.6  0.22 23.5  23.0  
30  81.8  0.33 12.3  10.1  
40  70.5  0.44   6.7   4.7  
50  61.8  0.55   5.5   3.4  
60  54.6  0.66   2.5   1.4  
70  48.6  0.77   1.4   0.7  
80  43.4  0.88   1.2   0.5  
90  38.8  0.99   0.9   0.3  

    100 34.7  1.10   0.7   0.2  
Aggregate Removal Efficiency: 87.4  

Table 4.3:  Calculation Example Annual Aggregate Removal Efficiency (AAR) 

Because AAR sizing calculations require precipitation data that may not be available to 
designers, BaySaver staff can perform these calculations whenever they are required.  In the near 
future, BaySaver Technologies Inc.’s website will contain an AAR sizing program that can perform 
the required calculations and generate design documents for AAR-based system designs. 

AAR-based BaySeparator™ designs take into account the typical precipitation patterns 
throughout the United States.  In most locations, the vast majority of precipitation falls at low 
intensities, generating low runoff flow rates.  In Baltimore, Maryland, for example, 80% of the total 
precipitation falls at an hourly intensity of 0.37 inches per hour or less, and 95% of the total rainfall 
comes at hourly intensities below 1 inch per hour. 

Hydrodynamic separators usually function better at low flow rates, and the performance 
degrades as the flow rate through the separator increases.  Since the vast majority of precipitation falls 
at low intensity and generates low runoff flow rates, this runoff is treated at a high efficiency.  The 
small fraction of the total precipitation that falls at higher intensities is still treated, but not with the 
same efficiency that the majority of the runoff was treated. 

When the majority of the runoff is treated to greater than 80% efficiency, and a small fraction is 
treated less effectively, the end result is the net removal of still over 80% of the total sediment load.  See 
Appendix C for more details on the AAR methodology. 
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BaySeparator™ PT Pretreatment Systems 

 
BaySeparator™ PT systems may be incorporated into a stormwater treatment train as a 

pretreatment technology for systems including filters or other BMPs.  In these cases, the 
BaySeparator™ is normally sized to achieve 50% sediment removal on an AAR basis or other locally 
mandated methodology.  The pretreatment removes a portion of the suspended sediment load and 
other pollutants (oils and floatables) from stormwater runoff before the runoff is routed to a second 
treatment technology.  For example, a stormwater treatment train may include a BaySeparator™ 
system that discharges into a BayFilter™ system.  The BaySeparator™ removes 50% of the influent 
sediment load, thus drastically reducing the maintenance requirements and operating costs of the 
downstream BayFilter™. 

BaySeparator ™ SA  Full Treatment Systems 

 
The BaySeparator™ SA systems are designed to typically remove 80% of the suspended 

sediment load on an AAR basis or other locally mandated methodology.  It is important to note that 
the separator’s efficiency can be easily customized to removal efficiencies other than 80% depending 
on project needs.  This design is typically used on sensitive sites that require a greater degree of 
protection – sites that discharge to wetlands or trout streams, for example.  The BaySeparator™ SA is 
the most effective BaySeparator™ system available.  This unit is typically designed as a stand alone 
BMP. 

BaySeparator ™ XK  Treatment Systems 

 
The BaySeparator™ XK system is a single structure unit that is capable of treating very high 

flow rates.  These systems can be used on large sites, sites with very intense precipitation, or sites that 
require much higher treatment flows.  Like standard BaySeparator™ systems, BaySeparator™ XK 
systems can be designed for a specified treatment flow rate or for a target annual aggregate removal 
efficiency.  BaySeparator™ XK systems can be designed as pretreatment or standalone devices. 

BaySeparator ™ SV Treatment Systems 

 
Like the BaySeparator™ XK system, the BaySeparator™ SV system is a single structure unit.  

However, the BaySeparator™ SV system is entirely contained in a 10’ x 6’ precast vault (all 
dimensions are inside dimension of chambers).  The BaySeparator™ SV system is used on sites with 
limited footprint or in jurisdictions which limit the use of dual-structure units.   The BaySeparator™ 
PV system can also be designed as a standalone (SA) or pretreatment unit (PT).   

BaySeparator SV-FS 

 
In addition to the standard BaySeparator™ SV system, BaySaver™ Technologies also offers 

a single structure BaySeparator™ configuration that acts as a flow splitter.  The BaySeparator™ SV-
FS utilizes the same contaminant removal mechanisms and flow paths as the standard SV, but 
includes two separate outfall streams.  The treated effluent is discharged to a water quality outfall such 
as extended detention, a BayFilter™ system, or infiltration trench.The untreated bypass flows from 
extreme storm events are discharged to an overflow outlet. 
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BaySeparator ™ TT Treatment Systems 

 
The BaySeparator™ TT (treatment train) system is a single structure unit.  The 

BaySeparator™ TT system is entirely contained in a precast vault (all dimensions are inside 
dimension of chambers), but this vault also includes the outlet control structure for an attached 
underground storage system.  The BaySeparator™ TT-4 system was designed for sites in Montgomery 
County, Maryland, to comply with the applicable local regulations from the Montgomery County 
Department of Permitting Services (MCDPS).  This single, below-grade structure offers Maryland 
developers the option of capturing and treating the water quality volume from a one acre site with a 
single, standardized system. This system is typically for sites with just over one (1.18) acre 
impervious (WQv of 4,100 ft3 ) For sites having up to 1.95 acres impervious (WQv = 6,750 ft3) the 
BaySeparator™ TT-7 would be recommended. 
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Design Tools for the BaySeparator™ System 
 

To fully specify a BaySeparator™ system, the designer must specify the BaySeparator™ unit 
size, as well as the diameters and depths for the Primary and Storage manholes.  The diameters and 
depths of both the Primary and Storage manholes are determined by BaySaverTechnologies or the 
engineer using our BaySeparator™ Sizing Program.  The output from this software fully specifies the 
BaySeparator™ design, separator size, and manhole configuration based on user selected inputs.  This 
sizing program is based on the AAR model.  These inputs include design parameters such as drainage 
area, imperviousness coefficient, site location, and the desired suspended removal parameters. 

In addition to the BaySeparator™ sizing software, the BaySeparator™ Detail Generator Program is 
also available to the designer.  The Detail Generator enables the user to readily generate complete 
AutoCad® drawings of the selected BaySeparator™ unit(s) via an intuitive Windows®-based interface 
running as an AutoCad® add-on.  These standard AutoCad® drawings can then be seamlessly incorporated 
into the overall project drawings package and specifications. This is available for download  at 
www.BaySaver.com 

Treatment Trains 

BaySeparator™ systems, especially those designed as pretreatment units (PT), are often 
installed as part of a stormwater treatment train.  In these applications, a BaySeparator™ is installed 
upstream from a second stormwater treatment technology such as a BayFilter™ system. 

When the BaySeparator™ is installed in series with other technologies, it is important to 
consider headwater and tailwater effects between the technologies. Please contact the BaySaver 
Technologies Engineering Department at 1.800.229.7283 for assistance in the design of treatment 
trains. 
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Chapter

5
Installation, Maintenance and 
Cleaning

Installation Instructions 
 

Overview 

BaySeparator™ systems are installed as part of the stormwater treatment system.  The 
BaySeparator™ unit and the system inlet pipe are grouted into the Primary Manhole using standard 
storm drain connections.  The connecting pipes entering and leaving the Storage Manhole require 
watertight connections.   These connections are made using standard boots or other locally approved 
seals.  Flexible couplers join the BaySeparator™ unit to the parallel inlet and outlet pipes (connecting 
pipes) from the storage manhole.  These flexible couplers account for differential settlement between 
the two structures. 

The pipes extending down from the separator (connecting pipes) must be backfilled with a free 
flowing and self-compacting material such as pea gravel or 3/4" minus crushed stone.  The remaining fill 
material must be a Class I, II or III backfill and should be taken to at least 6" over the crown of the separator 
unit. 

The following Table 5.1 provides the minimum burial depths for the different separator models. 
 
 Table 5.1:  Minimum Burial Depths 

BaySeparator™ Diameter 
 

(in inches) 

Minimum Cover 
For H-20 Load 

(in inches) 
24 12 
30 12 
36 12 
42 12 
48 12 
60 18 
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Contact the local utility and follow any special requirements regarding installation of 
manholes and/or underground structures such as the BaySeparator™ unit.  To demonstrate the 
configuration of a standard BaySeparator™ System, an exploded view of the entire system is shown 
below in Figure 5.2. 

 

 
Figure 5.1:  BaySeparator™ Installation at a Typical Site 
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Figure 5.2:  Exploded View of Standard BaySeparator™ System Components
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Installation Instructions 
 

1. Contact utility locator to mark underground utilities and to make certain it is safe to excavate. 
2. Reference the site plan to determine the location of the BaySeparator™ system.  Determine the 

separator configuration (right-handed or left-handed), and compare it to the configuration 
specified on the BaySeparator™ Detail Sheet.  Looking downstream from the Primary Manhole, 
determine whether the Storage Manhole is on the left or right side of the BaySeparator™ unit, and 
determine whether the unit is properly configured as delivered.  If the unit is not properly 
configured, the stub pipes must be repositioned (see instruction 3).  If correct, go to instruction 6.  

3. Beginning with V-Retainer Coupling (retainer), loosen the retainer.  
4. Turn the stub pipe 180 degrees from its original configuration.  
5. Ensure stub pipe is perpendicular to the unit.  Tighten retainer to the appropriate torque. 
6. Excavate to proper depth, length, and width in accordance with regulations to ensure safe site 

conditions. 
7. Level subgrade to the proper elevation and check against finished grade and structure dimensions 

to ensure adequate depth. 
8. Set the base of the Primary Manhole on approved subgrade. 
9. Set the base of the Storage Manhole downstream as specified by dimensions on the 

BaySeparator™ standard detail sheet and offset to either the left or right side as specified by 
dimensions on the BaySeparator™ standard detail sheet. 

10. Check the level of both the Primary and Storage Manhole bases and correct level if needed before 
adding additional risers. 

11. Add watertight seal (either mastic rope or rubber gasket) to the base of each manhole.  
12.  Set riser section on the base of each structure. 
13. Add additional riser sections as previously detailed, until structures reach grade.  Be sure to install 

water tight seals. 
14. Align the opening in the Primary Manhole for the separator unit with the proposed outlet to the 

storm drain. 
15. Align the inlet and outlet holes in the Storage Manhole so that they will be 90 degrees on center to 

the separator unit. 
16. Once the inlets and outlets for the Primary and Storage Manholes are properly aligned, backfill to 

the bottom of the inlet and outlet of the Storage Manhole. 
17. Insert the BaySeparator™ unit into the Primary Manhole. Be sure of the following: 

A - The BaySeparator™ unit penetrates the inside wall of the Primary Manhole to a depth of 
at least 1 corrugation. 
B - The tee pipes of the BaySeparator™ unit are vertical and not skewed.  

20. Support the body of the BaySeparator™ unit and level the unit so that there is no slope from the 
front to the back of the separator unit. 

21. Once the BaySeparator™ is level, insert the two connecting pipes into the inlet and outlet of the 
Storage Manhole. Be sure the end of the connecting pipe labeled “IN” is inserted into the Storage 
Manhole. 

22. Line up the connector pipes with the stub pipes coming out of the bottom of the BaySeparator™ 
unit. 

23. Tighten the watertight boots in the Storage Manhole onto on the connector pipes.   
24. Tighten Fernco® couplers and shear rings on the joint between the stub pipes and the connector 

pipes. 
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25. Backfill around the connector pipes up to the bottom of the separator unit using free flowing, self- 
compacting material such as pea gravel or 3/4"or smaller crushed stone without fines 

26. If the outlet pipe that is to be attached to the BaySeparator™ unit is of a different diameter than 
the BaySeparator™, then the supplied reducer/adapter must be used to make the connection. 

27. Align reducer/adapter such that the small end of the reducer/adapter is in alignment with the outlet 
pipe. 

28. Use the larger supplied MarMac to couple the BaySeparator™ to the reducer/adapter provided by 
BaySaver Technologies, Inc. Use the smaller MarMac to couple the reducer to the outlet pipe. For 
further information see instructions included with MarMacs. 

29. Using non-shrinking grout, seal the separator unit into the primary manhole. 
30. Continue to back fill with Class I, II, or III material to at least 6” above the top of the 

BaySeparator™ unit.   
31. Install additional grade riser as needed and install frame and covers.  
32. Backfill to grade using Class I, II or III backfill or other suitable material.  Compact the backfill 

according to geotechnical recommendations. 

Maintenance

One of the advantages of the BaySeparator™ systems is the ease of maintenance.  Like any 
system that collects pollutants, the BaySeparator™ systems must be periodically maintained for 
continued effectiveness.  Maintenance is a simple procedure performed using a vacuum truck or 
similar equipment.  The systems were designed to minimize the volume of water removed during 
routine maintenance, reducing disposal costs. 

Contractors can access the pollutants stored in each manhole through a 30  manhole cover.  
This allows them to gain unobstructed access to the full depth of the system. There is no confined 
space entry necessary for inspection or maintenance. 

Vacuum hoses can reach the entire sump area of both manholes to remove sediments and 
trash. The entire maintenance procedure typically takes less than an hour. 

Local regulations may apply to the maintenance procedure.  Safe and legal disposal of 
pollutants is the responsibility of the maintenance contractor.  Maintenance should be performed only 
by a qualified contractor.  Contact BaySaver Technologies Inc. at 1-800-229-7283 for a list of 
approved contractors in your area.  
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Inspection and Cleaning 
Periodic inspection is required to determine the need for and frequency of maintenance.  

Inspections should be performed initially every six (6) months.  Typically, the system needs to be 
cleaned every 12 to 36 months, depending on site conditions.  The system needs to be cleaned when 
the sediment has accumulated to within one foot of the bottom of the connecting pipes.  

Measuring Sediment Depth 

 
The sediment depth can be determined by using a measuring stick. 

Maintenance Instructions 

 

1. For each BaySeparator™ system, there are 2 manholes to clean: the Primary Manhole and 
Storage Manhole. 

2. Remove the manhole covers to provide access to the pollutant storage. 
3. Storage Manhole: Use a vacuum truck or other similar equipment to remove all water, 

debris, oils, and sediment. 
4. Storage Manhole: Use a high pressure hose to clean the manhole of all the remaining 

sediment and debris. Then, use the vacuum truck to remove the rinse water. 
5. Primary Manhole: Use a submersible pump to pump the bulk of the water from the Primary 

Manhole into the clean Storage Manhole.  Stop pumping when the water surface falls to one 
foot above the accumulated sediments. 

6. Primary Manhole: Use a vacuum truck or other similar equipment to remove all remaining 
water, debris, and sediment. 

7. Primary Manhole: Use a high pressure hose to clean the manhole of all the remaining 
sediment and debris. Then, use the vacuum truck to remove the rinse water. 

8. Both Manholes: On sites with a high water table or other conditions which may cause 
flotation, it is necessary to fill the manholes with clean water after maintenance 

9. Replace the two manhole covers. 
10. Dispose of the polluted water, oils, sediment, and trash at an approved facility. 

Most local regulations prohibit the discharge of solid material into the sanitary 
system.  Check with the local sewer authority for any required permits and/or 
conditions to discharge the liquid. 
Many places require the pollutants removed from BaySeparator™ systems to be 
treated in a leachate treatment facility.  Check with local regulators about disposal 
requirements. 

11. Additional local regulations may apply to the maintenance procedure. 

 

This procedure is intended to remove all the collected pollutants from the system while 
minimizing the volume of water that must be disposed.  Additional local regulations may apply to the 
maintenance procedure. Safe and legal disposal of pollutants is the responsibility of the maintenance 
contractor; therefore maintenance should be performed only by a qualified contractor. 
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Summary 

 
Access the pollutants through the two manhole covers. 
See the entire floor/sump area of each manhole from the surface. 
No confined space entry for inspection or maintenance. 

During maintenance, transfer “clean” water from the Primary to the Storage Manhole, 
minimizing the amount of water for disposal. 

 

BaySaver Technologies can assist in coordinating a maintenance contractor in the installation area, 
or work directly with owners who wish to perform their own maintenance.  Contact BaySaver Technologies 
at 1-800-229-7283 (1-800-BaySaver) for more information 
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System Costs and Availability 
BaySeparator™ systems are available throughout the United States from BaySaver Technologies, 

Inc. or from an authorized representative.  Material, installation, and maintenance costs may vary  
throughout the country.  The BaySeparator™ System is your best value per treated CFS 
regardless of your geographic location. For BaySeparator™ pricing in your area, please contact 
BaySaver Technologies Inc. at 1-800-229-7283 (1-800-BAYSAVE) or an authorized representative 
directly.  

The BaySeparator™ unit and materials can be shipped anywhere in the continental United States 
within two weeks or less. Custom systems may require additional time.  The system’s precast manholes need 
to be ordered locally to arrive in conjunction with the BaySeparator™ Unit. 
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Appendices 

Appendix A Stormwater Treatment Unit(s) Specification — Online System 

Appendix B Engineering Drawings 

Appendix C BaySeparator™ System:  F-95 Sediment Removal Efficiency Data 

Appendix D The Peclet Number — An Innovative Method For Modeling, Analysis, and 
Prediction of Structural Stormwater BMP Performance 

Appendix E Project Information Sheet 
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STORMWATER TREATMENT UNIT(S) SPECIFICATION – 
ONLINE SYSTEM 

 

PART 1.00 GENERAL  

1.1  DESCRIPTION 
 

A. Work Included: 
 

The manufacturer selected by the Contractor and approved by the 
Engineer, shall furnish all labor, materials, equipment and incidentals 
required to manufacture the stormwater treatment system(s) specified 
herein in accordance with the attached Drawing(s) and these 
specifications. 

 
1.2  QUALITY CONTROL INSPECTION 
 

A.  The quality of materials, the process of manufacture, and the finished 
sections shall be subject to inspection by the Engineer. Such inspection 
may be made at the place of manufacture, or on the worksite after 
delivery, or at both places, and shall be subject to rejection at any time if 
material conditions fail to meet substantially any of the specification 
requirements. If a Stormwater Treatment Unit is rejected after delivery to 
the site, it shall be marked for identification and removed from the site. 
The Stormwater Treatment Unit(s) which have been damaged beyond 
repair during delivery will be rejected and, if already installed, shall be 
repaired to the Engineer’s and manufacturer’s acceptance level, if 
permitted. 

 
B.  All sections shall be field inspected for general appearance, dimensions, 

soundness, etc.  

1.3  SUBMITTALS 

A.  Plan, elevation, and profile dimensional drawings shall be submitted to the 
Engineer for review and approval. The Contractor shall be provided with 
the approved plan, elevation, and profile dimensional drawings. 
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PART 2.00 PRODUCTS 

2.1  MATERIALS AND DESIGN 

A. Concrete structures shall be designed for H-20 traffic loading and 
applicable soil loads or as otherwise determined by a Licensed 
Professional Engineer.  The materials and structural design of the devices 
shall be per ASTM C857 and ASTM C858.  

1. The minimum compressive strength of the concrete in the manhole 
base, riser, and top sections shall be 4000 psi.  

2. The minimum wall thickness shall be one twelfth of the internal 
diameter of the riser or largest cone diameter.   

3. Cement shall conform to the requirements for Portland cement of                   
Specification C150.   

4. Aggregates shall conform to Specification C33, except that the 
requirement for gradation shall not apply.  

5. Reinforcement shall consist of wire conforming to Specification 
A82 or Specification A496, of wire fabric conforming to 
Specification A185 or Specification A497, or of bars of Grade 40 
steel conforming to Specification A615/A615M.  

6. The access cover shall be designed for HS20-44 traffic loading and 
shall provide a minimum 30 inch clear opening.   

7. All joints shall be waterproof with wrapped gaskets or sealed with 
a mastic treatment.  

8. Any grout used within the system shall meet the ASTM C 1107 
“Standard Specification for Packaged Dry, Hydraulic-Cement 
Grout (Non-Shrink)”.  Grades A, B and C at a pourable and plastic 
consistency at 70ºF.  CRD C 621 “Corps of Engineers 
Specification For Non-Shrink Grout.”  

9. Storage manhole connector pipes shall be equipped with a seal 
gasket that meets or exceeds material specifications of ASTM C-
923 or other locally approved methods.  

B. The separator structure shall be substantially constructed of HDPE or 
equivalent corrosion resistant material meeting ASTM D330, ASTM 
F412, and ASTM C-425. 

C. Pipes within the unit, (i.e., tee pipes, connector pipes and down pipes) 
shall be constructed of at least SDR 32.5 HDPE pipe of standard ASTM 
F412.

D. Pipe and fitting material shall be high-density polyethylene meeting 
ASTM D330 minimum cell classification 335400C for 24-inch through 
60-inch diameters.  The 24- through 60- inch pipe material shall be slow 
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crack resistant HDPE material, evaluated using the single point notched 
constant tensile load (SP-NCTL) test.  

E. The reducer/adaptor to the mainline shall be installed with an exterior 
joining coupler.  The joint coupler shall be Polyseal Pipe Coupler as 
manufactured by MarMac Manufacturing Company or an approved equal 
and shall be installed according to the manufacturer’s recommendations.  

F. The connector pipes shall be connected with the down pipes using 
Fernco® Flexible Couplings that have been manufactured to conform to 
ASTM C-425. 

G. The connector pipes linked to the BaySeparator™ unit shall be connected 
with V-Retainer Couplings with T-Bolt and Trunnion Latch manufactured 
by Voss Industries or an approved equal. The retainer shall be installed 
with an exterior sealing coupler. This sealing coupler shall be Polyseal 
Pipe Coupler as manufactured by Mar-Mac Manufacturing Company or an 
approved equal and shall be installed according to the manufacturer’s 
recommendations.  

2.2  PERFORMANCE 

A. The stormwater treatment unit shall be an online unit capable of 
conveying 100% of the design peak flow.  

B. The BaySeparator™ PT stormwater treatment unit shall be designed to 
remove at least 50% of the suspended solids on an annual aggregate 
removal basis.  The BaySeparator™ SA stormwater treatment unit shall be 
designed to remove at least 80% of the suspended solids load on an annual 
aggregate removal basis. Said removal shall be based on full-scale third 
party testing using F-95 media gradation (manufactured by US Silica) or 
equivalent. Said full scale testing shall have included sediment capture 
based on actual total mass collected by the Stormwater Treatment Unit (s). 

C. The stormwater treatment unit shall consist of one (1) prefabricated 
separator structure, one (1) online coarse sediment capture structure, and 
one (1) offline sediment and floatable capture structure. The separator 
structure shall be substantially constructed of HDPE or equivalent 
corrosion resistant material. The offline sediment storage structure must 
provide for offline sediment storage of sediments and floatables that are 
isolated from high intensity storms.  

D. The stormwater treatment unit(s) head loss at the Peak Design Flow Rate 
shall not exceed the head loss specified by the Engineer. 

E. The unit shall be designed to remove sediment particles as well as floating 
oils and debris. 

F. Individual stormwater treatment systems shall have the Maximum 
Treatment Rate (MTR) and Maximum Hydraulic Rate (MHR) listed in 
Table 2.2, and shall not resuspend trapped sediments. 
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Table 2.2:  Hydraulic Capacities BaySeparator™ Models 
 

BaySeparator™ 
Unit Diameter 

 
(inches) 

Maximum 
Treatment 

Rate – MTR 
(cfs) 

Maximum 
Hydraulic Rate 

- MHR 
(cfs) 

Maximum 
Filtration 

Rate 
(cfs) 

    
24 1.5 9.4 N/A 
30 2.3 15 N/A 
36 2.7 22 N/A 
42 7.0 41 N/A 
48 10.0 57 N/A 
60 15.0 94 N/A 
SV 2.6 15.0 N/A 

SV-FS 2.6 15.0 N/A 
TT-4 (TT-SO-4) 2.17* 17.90 0.27 
TT-7 (TT-SO-7) 2.93* 14.48 0.47 

 *Maximum flow to extended detention 

 
 
2.3  MANUFACTURER 
 

A. The stormwater treatment unit(s) shall be of a basic design that has been 
installed and used successfully for a minimum of 5 years.  

 
B. Each stormwater treatment system shall be a BaySeparator™ system as 

manufactured by BAYSAVER®, INC., 1302 Rising Ridge Rd, Unit 1, 
Mount Airy, MD 21771, Phone: (301) 829-6470, Fax: (301) 829-3747, 
Toll Free: 1-800-229-7283 (1-800-BaySaver), E-mail: Info@BaySaver. 
Protected under U.S. Patent Number 5746911.  

PART 3.00 EXECUTION 

3.1 INSTALLATION 

A. Installation of the Stormwater Treatment Unit(s) shall be performed per 
manufacturer’s Installation Instructions. Such instructions can be obtained 
by calling BaySaver Technologies, Inc. at 1.800.229.7283 or by login to 
www.BaySaver.com. 
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BaySeparator™ System: 
F-95 Sediment Removal Efficiency Data 

 
 During 2004, BaySaver Technologies, Inc. began a thorough series of laboratory tests 
with the University of Minnesota’s St. Anthony Falls Laboratory (SAFL).  SAFL is an 
internationally known hydraulics laboratory that has extensive experience in academic-industrial 
partnerships.  The project was conducted by Dr. Omid Mohseni, the laboratory’s Associate 
Director of Applied Research. 
 SAFL researchers began testing the standard BaySaver system using an F-95 sediment 
gradation in August, 2004.  At the same time, researchers created an empirical model of the 
system based on experimental data. This model was used to quantify the flow rates through the 
different system components under varying flow conditions. After the model and initial testing 
were completed, research was focused on optimizing the design.  After two years of work with 
SAFL, BaySaver is introducing the BaySeparator™ System 

The BaySeparator™ system is based on the same principles and protected by the same 
patent as the original BaySaver Separation System.  However, modifications to the separator unit 
have improved both the flow capacities and the sediment removal efficiencies of the system.  
The system has been extensively modeled and tested in the laboratory, and this research program 
has resulted in a superior product. 

A 24  system was constructed in the laboratory.  This system comprised the 24  separator 
unit as well as two fiberglass manholes.  The system was tested with both 48  and 60  manholes.  
Tests were run at varying flow rates to establish the efficiency under a range of operating 
conditions.  Once flow began, the system was run until steady state conditions (verified with a 
salt tracer) were established.  After steady state was reached, sediment was introduced into the 
inlet pipe by a metered sediment feeder.  The target influent concentration was 200 mg/l, and this 
concentration was confirmed by grab samples taken from the influent water.  The system was 
allowed to run for a given length of time before the flow was cut off.  Following the test run, the 
manholes were dewatered and the mass of collected sediment was measured.  This mass was 
compared to the total influent sediment load to calculate removal efficiency. 
 F-95 sediment is a commercially 
available mix that contains sediments 
ranging in size from 53 microns to 425 
microns.  The bulk of the sediment (87%) is 
between 75 microns and 212 microns in 
diameter.  Table 1 shows the sediment grain 
size distribution for F-95 mix used during 
the tests.  The F-95 sediment gradation has a 
d50 of 125 microns. 
 A number of tests were run on the 
24  laboratory installation.  The first of these series of tests was run on the 24  BaySeparator™ 
system with two 72  manholes.  Six tests were conducted on this configuration: two tests at 
100% of the unit’s maximum treatment rate (MTR); two tests at 50% MTR; and two tests at 25% 
MTR. MTR is defined as the maximum flow the unit can treat without bypassing any water 
during high intensity storm events. The influent concentration of all tests was set at about 
200mg/l with the F-95 gradation. 

Sediment Size ( m) % by Mass 
300 – 425 1 
212 - 300 9 
150 - 212 30 
106 - 150 42 
75 - 106 15 
53 – 75 3 
0 - 53 0 

TABLE 1: F95 SEDIMENT GRADATION
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 The second series of tests featured the same 24  Separator Unit and 72  Storage 
Manhole, but with a 48” Primary Manhole.  Four tests were conducted in this configuration, two 
at 100% MTR and two at 15% MTR.  Each test again had an influent concentration of 
approximately 200 mg/l of F-95 sediment gradation. 
 For each test run, three removal values were calculated: the fraction of sediment removed 
by the Primary Manhole; the fraction of sediment removed by the Storage Manhole; and the 
overall removal efficiency of the system.  The fraction of sediment removed in each manhole is 
calculated by dividing the total mass of 
sediment introduced by the mass of 
sediment retained in each manhole.  
The overall efficiency of the system is 
calculated by dividing the total mass of 
sediment introduced by the total mass 
of sediment collected in both 
manholes.  A brief summary of the test 
results can be found in Table 2. 
 Calculating these numbers 
using mass balances rather than grab 
samples or composite samples 
provides a much more robust and 
accurate dataset and reduces to a large 
extent the potential for sampling errors 
common in stormwater sampling 
projects. 

Q/Qmax Primary 
MH 

Storage 
MH 

(inches) 

System 
Efficiency 

(inches) (percent) 
0.25 72 72 84  
0.50 72 72 70  
1.00 72 72 55  
0.15 48 72 94  
1.00 48 72 46  
0.15 48 72 95  
0.25 48 72 90  
0.50 48 72 76  
0.75 48 7 64  
1.00 48 72 53  

TABLE 2: TEST DATA SUMMARY

 SAFL researchers established a relationship between the sediment removal in each 
manhole and the Peclet Number in that structure.  The Peclet Number is a dimensionless 
characteristic number of fluid flow that represents the ratio of advection to diffusion within a 
fluid system.  In the case of the BaySeparator™ system, advection is the settling of sediment 
particles, while diffusion is measured with a turbulence factor 1.  The Peclet Number for a 
manhole is a function of the manhole dimensions (depth and diameter), the settling velocity of 
the target sediment particle, and the flow rate through the manhole.  Note that, for a given flow 
rate, each manhole in the BaySeparator™ system will have a different Peclet Number. 
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Separate sediment removal functions were developed for each manhole.  The sediment 
removal in each manhole is expressed as a function of the Peclet Number, which is in turn a 
function of the flow rate through the manhole.  These functions can be combined with the 
hydraulic model developed by SAFL to determine the removal efficiency of a given system over 
a range of flow rates.  Because of the variability of manhole sizes and flow rates, each 
configuration has a slightly different flow rate vs. efficiency function.  However, all of the 
functions are of the form shown in Equation 1 and Figure 2 below. 
  

 

b
MTR

QmE ln  Equation 1 
 System Removal Efficiency vs. Flow Rate
 
 
 E = -32.152Ln(Q/MTR) + 55.328

R2 = 0.9996
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 FIGURE  2:  TYPICAL BAYSEPARATOR™ FUNCTION 
 

In Equation 1, E is the removal efficiency of the system, Q is the flow rate through the system, 
MTR is the maximum treatment rate of the BaySeparator™ unit, and m and b are constants that 
depend on the configuration of the BaySeparator™ system.  The value of m varies between -0.261 and 
-0.386 while b falls between -0.105 and 0.825.  For each BaySeparator™ configuration, this function 
describes the performance of the system over the range of design flows.  A typical function is shown 
above in Figure 2. 

As expected, the function indicates that the BaySeparator™ system’s sediment removal 
efficiency increases as the flow rate through the system decreases.  Low flow rates typically 
correspond to the more frequent, low intensity storms on the site.  As the flow rate through the system 
increases, the system’s performance decreases. At the same time, low intensity storms represent 90% 
or more of the storm events on a site. To quantify the rainfall patterns on a site, BaySaver uses 
precipitation databases going back more than 45 years. These databases have been reviewed for 
integrity and consistency by BaySaver Technologies’ engineers.   This distribution of storm events is 
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the basis for BaySaver Technologies’ recommended Annual Aggregate Removal Efficiency sizing 
methodology. 

 Cost-effective BaySeparator™ systems can be designed for most sites by taking 
advantage of the frequency of low-intensity storms.  In most jurisdictions, BaySeparator™ 
systems are designed to remove 80% of the suspended sediment load on an annual aggregate 
basis.  In addition to the 80% annual aggregate removal, the system must also be capable of 
conveying the peak design flow rate during bypass, and the head loss through the system must be 
low enough to avoid backing up the flow upstream. 
 The peak design capacity of the BaySeparator™ determines the minimum separator size.  
Each separator unit has a maximum treatment rate (MTR) associated with it as well.  Using the 
Rational Method, this MTR flow can be translated into rainfall intensity on the design site.  The 
Rational Method, show below in Equation 2, is a hydrologic computation used to relate  

 
 
 

runoff flow rate to rainfall intensity and the characteristics of the site.  In Equation 2, Q is the 
runoff flow rate; c is the runoff coefficient (a constant between 0 and 1 that represents the 
fraction of total precipitation that runs off the site); i is the rainfall intensity on the site, and A is 
the drainage area of the site.  Given Q (the MTR of the selected BaySeparator™), c, and A, we 
can rearrange Equation 2 and solve for i, as shown in Example 1. 

ciAQ  Equation 2 

Example 1 
 
Site Description: 
A 3.8 acre site in Nashville, Tennessee 
c = 0.85 
Peak design flow (bypass) = 12.6 cfs 
 
The 12.6 cfs bypass flow requires a BaySeparator SA30, since the BaySeparator SA24 cannot handle 
flows greater than 9.4 cfs.  The BaySeparator SA30 has an MTR of 2.32 cfs.  Substituting Q=2.32 cfs, 
c=0.85, and A=3.8 acres into Equation 2 returns a rainfall intensity i of 0.71 inches per hour.  This 
rainfall intensity corresponds to the MTR of the BaySeparator unit. 

 
  
 
 
 
 
 
 
 
 
 

 
 

On a typical site, the vast majority of precipitation comes at intensities far below the calculated 
intensity of 1.01 inches per hour.  Figure 3, for example, shows the precipitation distribution for 
Nashville, Tennessee.  As that plot demonstrates, approximately 90% of the total precipitation in 
Nashville falls at an hourly intensity below 0.71 inches per hour. 
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 To include the 
distribution of precipitation 
in the sizing methodology, 
it is necessary to determine 
the fraction of precipitation 
falling at incremental 
intensities between 0 and 
the intensity associated 
with the MTR of the 
BaySeparator™.  Example 
2 shows this calculation, 
using the rainfall data from 
Nashville shown in Figure 
3.  The total amount of 
precipitation falling on the 
site is divided into 10 
intensity increments.  The lowest intensity increment, which corresponds to rainfalls between 
0.01 and 0.10 inches per hour, contains more than 30% of the total precipitation that falls on the 
site.  The second increment, rainfalls between 0.11 and 0.20 inches per hour, contains over 20% 
of the total precipitation, and subsequent increments contain less.  For each increment, the 
fraction of total precipitation falling at that intensity is determined from the rainfall record.   

Rainfall Distribution for Nashville, TN
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FIGURE 3: PRECIPITATION DISTRIBUTION FOR NASHVILLE, TN

 The removal efficiency of the system is determined for the flow rate associated with each 
particular increment, and the percent of the sediment load for that increment is calculated by 
multiplying the fraction of precipitation by the incremental removal efficiency.  In Example 2, 
23.2% of the total precipitation falls within the intensity range between 0.01 and 0.10 inches per 
hour.  According to the efficiency function for a BaySeparator SA30457.0 system, runoff 
generated by precipitation in this intensity range is treated at an efficiency of 99%.  Therefore,  
  

 Example 2 
  

Q/MTR  i(Q/MTR) % of Precip. E(Q/MTR) 
 
 

Incremental Efficiency 
0.10 0.07 23.2 99.0 22.9 
0.20 0.14 19.7 99.0 19.5 
0.30 0.21 13.8 97.1 13.3 
0.40 0.28 9.9  87.7 8.6 
0.50 0.36 7.4  80.5 5.9 
0.60 0.43 4.9  74.6 3.6 
0.70 0.50 3.4 69.6 2.3 
0.80 0.57 3.2 

 
65.3 2.0 

0.90 0.64 2.7  61.5 1.6 
1.00 0.71 1.3  58.1 0.7 

Annual Aggregate Removal Efficiency: 80.4  
  
 

22.9% of the total sediment load (23.2% * 99%) is removed from these flows.  The annual 
aggregate removal efficiency of the system is calculated by adding together the ten incremental 
load reductions. 

 
70



B A Y S A V E R  T E C H N O L O G I E S ,  I N C .  

 
71

 For sites in ecologically sensitive areas or those with particular runoff concerns, the 
BaySeparator™ system may be designed to remove a given fraction of the sediment load at a 
specified flow rate.  This methodology is usually reserved for sites that discharge into wetland 
watersheds, fish spawning areas, or other critically sensitive drainages. 
 
 
 
Dhamotharan, S., Gulliver, J., Stephan, H., Unsteady One-Dimensional Settling of Suspended 
Sediment, Water Resources Research, Vol. 17 (4), pp 1125-1132 (1981) 
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THE PECLET NUMBER 
AN INNOVATIVE METHOD FOR MODELING, ANALYSIS, AND PREDICTION OF 

STRUCTURAL STORMWATER BMP PERFORMANCE  
 

 
Many stormwater structural Best Management Practices (BMPs) rely on gravitational particle 
settling for sediment removal. The University of Minnesota’s St. Anthony Falls Laboratory 
(SAFL) and BaySaver Technologies, Inc. (BaySaver), a manufacturer of hydrodynamic 
structural BMPs, have been able to establish statistically valid empirical correlations between the 
dimensionless Peclet Number (Pe) and sediment removal efficiencies in the hydrodynamic 
BaySeparator™. The Pe is defined here as the ratio of advection (particle settling velocity) to 
diffusion (turbulence) in the hydrodynamic environment [1].  
 
The use of the Pe has practical significance in areas such as stormwater treatment because it 
provides a basic dimensionless framework for sediment removal efficiency prediction that is 
independent of the specific dimensions of a given BMP design. Hence, the performance of a 
particular design can be adequately predicted once the underlying Pe-sediment removal 
functionality is established via experimental measurements. This article outlines the use of Pe - 
sediment removal relationships and experimental data to develop models for projecting BMP 
sediment removal performance. The use of the Pe in stormwater treatment is a new approach 
useful towards both characterizing and predicting the sediment removal efficiency of a 
hydrodynamic BMP. 
 
INTRODUCTION 
 
Rigorous analysis of solid-liquid separators such as hydrodynamic BMPs can be a very complex 
task.  From the theoretical perspective, the explicit solution of the fluid mechanics equations that 
govern single-phase fluid flow under laminar conditions in relatively simple geometries can be 
complex.  For turbulent flow regimes, the equations and their corresponding solutions are even 
more complex. If solids (sediment particles) are added, the fluid flow equations increase in 
complexity. 
 
In many instances, the approximate solution of such fluid flow equations is approached via 
numerical methods. More recently, with the widespread use of computational fluid dynamics 
software (CFD), the characterization of fluid flow patterns in hydrodynamic BMPs has also been 
achieved [2]. CFD models are very useful in providing graphical visualizations of fluid flow 
patterns and behavior. CFD techniques often require a rigorous understanding of the theoretical 
aspects of fluid flow, expertise in setting up the problem, and ability to use the CFD software. 
Still, solutions resulting from either numerical solutions or CFD techniques often need to be 
calibrated in order to get more useful solutions.  
 
Another technique that has been used for many years to model complex fluid flow problems has 
been the use of empirical correlations involving dimensionless numbers such as the Reynolds 
Number (Re), Peclet Number (Pe), and other dimensionless numbers. This technique does not
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require a complete analytical formulation of the phenomena per se, but a general understanding 
of the factors that affect the process being studied [3,4]. The use of empirical correlations 
involving dimensionless numbers is of widespread use in many areas of engineering such as fluid 
flow and heat and mass transfer.  
 
The benefit of using empirical correlations involving dimensionless numbers is that once the 
equations are developed for a particular process, these same correlations can be used to predict 
the behavior of similar processes having different relative dimensions. These empirical 
correlations are developed based on experimental techniques and statistical data analysis. Hence, 
the solutions obtained from this technique are approximate solutions. Still, empirical techniques 
often provide very useful solutions to real life problems.  This article outlines the development 
and use of correlations involving Pe – sediment removal in a hydrodynamic BMP.   
 
EXPERIMENTAL FACILITY 
 
The test stand set-up at the University of Minnesota St. Anthony Falls Laboratory is depicted in 
Figure 2. The water supply for the tests was from the Mississippi River. Figure 3 shows a 
simplified diagram of the data collection procedure. A sediment feeder was used to control 
sediment supply rates and concentrations. Weirs were used to measure discharge flows. The 
weirs were equipped with electronic level sensors and connected to a PC-based data acquisition 
system.  
 
The next sections describe the experimental results and how the Peclet Number was used to 
derive empirical correlations for sediment removal in the Separator System. 
 
THE PECLET NUMBER  
 
The Peclet Number is one of the several dimensionless numbers commonly used in engineering 
and science. This dimensionless number was named after Jean Claude Eugene Peclet who was a 
notable French scientist born in the eighteenth century [5].  
 
In studying sediment transport and settling, Pe can be defined as the ratio of advective mass 
transport to turbulent mass transport [1,6] in the vertical direction. Specifically, in studying 
particle settling phenomena, Pe has been defined as [1]:  

 
Pe = Vs L1  Equation 1 
         Diff 

 
Where Vs is the particle settling velocity (ft/s), L1 a length scale (ft), and Diff is the turbulent 
diffusion coefficient (ft2/s). It can be seen that the Pe has no dimensions. The gravitational 
settling velocity Vs can be calculated using the well known Stokes Law for particles having a 
particle Reynolds Number < 1 [3,10]. According to the Stokes Law, gravity driven particle 
terminal velocity (Vs in ft/s) is proportional to the difference in density between the particle ( p 

in lbs/ft3) and the fluid ( f in lbs/ft3) and to the square of particle diameter (dp in ft); and 
inversely proportional to the absolute fluid viscosity (μ in lbf-sec/ft2). The Stokes terminal 
velocity is the steady state settling velocity of the particle [3]. 
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Vs = g ( p - f) dp

2 Equation 2 
            gc 18 μ 

 
It is important to note that real systems are complex and those theoretical equations, such as 
Equation 2, yield numbers that represent a simplified and ideal world.  Still, Vs estimation via 
the Stokes Law provides a useful starting point towards understanding particle settling velocities 
in real engineering systems and for that reason the Stokes Law is of common use [7]. From 
examining the Stokes Law equation, one can observe that the heavier the particle and the larger it 
is, the faster it will fall. Also, as temperature decreases, water viscosity increases slowing down 
the falling particle.  
 
Of the three terms that make the Pe, Vs and L1 are, in most cases, relatively easy to determine. 
The Diff term, or turbulent diffusion coefficient, is much more difficult to establish, both 
theoretically and experimentally, as mentioned in research papers that deal with numerical 
simulations of particle settling dynamics [6,8]. Based on experimental work and theoretical 
understanding, the turbulent diffusion term in the BaySeparator™ has been approximated by 
researchers [1] to be: 
 

Diff     Q    Equation 3 
                L2

 
Where L2 (ft) is a scale length, Q is the flow through the manhole (ft3/s), and  is the 
proportional symbol. The scale length refers to a particular and functionally relevant dimension 
of the BMP device being studied. It is important to emphasize that only similar systems having 
the same Pe will exhibit similar particle removal dynamics. In other words, if one develops 
sediment removal correlations based on Pe for a specific BMP design, those specific correlations 
cannot used to predict the behavior of a geometrically dissimilar BMP design that might have the 
same Pe.  
 
The final form of the Pe arrived by SAFL and used in the analysis of the separator is: 
 

Pe = Vs Dm    Equation 4 
                               Q/h  

 
Where Vs is the settling velocity for the d50 particle in the sediment gradation, Dm is the 
diameter of either the PM or the SM, Q is the flow through the separator with Q < MTR, and h is 
a dimensional scale characteristic of every BaySeparator™. It is important to note that each 
manhole will have its own Pe-sediment removal correlation. 
 
How can the Pe be used to predict the behavior of a stormwater BMP? An approach that was 
used by  SAFL and BaySaver Technologies was to develop a family of dimensionless equations 
for the BaySeparator™ as a function of flow (Q) through the system, MTR, and mass 
accumulation measurements in both the PM and the SM (See Figure 3). Mass accumulation 
measurements were then used to calculate sediment removal efficiencies in the BaySeparator™ 

75

 



B A Y S A V E R  T E C H N O L O G I E S ,  I N C .  

System. F-95, a sediment gradation manufactured by US Silica, was added to the source water as 
the source of sediment mass (see Table 1). 
  
               Table 1:  F-95 Grain Size Distribution 
 

Sediment Size ( m) Percent Finer 
425 100 
300   99 
212   90 
150   60 
106   18 
  75     3 
  53     0 

 
In general terms, sediment removal efficiency of a BMP is defined in Equation 5: This definition 
has been used in the past in other types of BMP efficiency analysis efforts [2]. 
 

Removal Efficiency = Mass of Sediment Collected    Equation 5 
                                                           Mass of Sediment Injected 

 
 
Based on the experimental work at SAFL, dimensionless relationships were developed for 
percent sediment removal (100 x Removal Efficiency) in the SM and PM as a function of Pe in 
each structure (PePM and PeSM). The empirical equations developed as a result of this ongoing 
experimental program are presented in Figures 4 and 5. As can be seen from the previous 
discussion, Pe correlations can provide a very useful approach towards understanding and 
predicting sediment removal mechanisms and efficiencies in storm water BMPs.  
 
Given the practical impossibility to perform these experiments at a controlled temperature, the 
temperature during these tests varied approximately between 54 F and 76 F. As predicted by 
Stokes Law, higher sediment removal efficiencies were observed at higher temperatures than at 
lower temperatures. 
 
For a given BaySeparator™ configuration, the sediment removal efficiency was evaluated over a 
range of flows.  The results of this evaluation were synthesized into an individual equation 
having the following general form: 
 
  Percent Sediment Removal for Separatori = A ln (Q/MTR) + B  Equation 6 

Where A, MTR, and B are specific to each Separator design, A and B are also numerical 
constants. Q is the stormwater flow with Q < MTR. These equations then formed the basis for 
the development software model for the optimum design of BaySeparator™ based on target 
percent sediment removal requirements, precipitation data, and economics (See Figure 3).  
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As can be seen in Figures 4 and 5, the percent sediment removal efficiency in both the PM and 
SM increase as the Pe increases. The following observations can be made based on Equation 4 
and Table 2.  
 
1. As the particle settling velocity increases, the efficiency of the separator increases. The 

opposite being also true. 
 
2. As the depth of the manholes increases, the efficiency of the separator also increases. It is 

believed that an increased distance between the turbulent region in the manholes and the 
sediment rich strata  towards the bottom of the manhole mitigate particle resuspension and 
upward sediment transport resulting in more effective particle settling.   

 
3. As the diameter of the manholes increases, the efficiency of the separator also increases. A 

larger manhole diameter creates a longer horizontal trajectory and a correspondingly greater 
hydraulic retention time between the inlet and the outlet. Therefore particles have a larger 
chance of reaching the quiescent areas of the manhole increasing settling efficiency. 

 
4. As the flow increases system efficiency decreases. It is believed this is caused by a decrease 

in residence time in the system and on increased turbulence that work against particle settling 
and removal. 

 
 
Table 2:  Effect of Pe Changes on Percent Sediment Removal Efficiency1  
 
Factor Increase Vs 

(1) 
Increase h 
(2) 

Increase Dm 
(3) 

Increase Q 
(4) 

Pe in PM Increases Increases Increases Decreases 

Pe in SM Increases Increases Increases Decreases 

% Sediment 
Removal 
Efficiency 

Increases Increases Increases Decreases 

1 See Figures 4 and 5 for details. 
 
CONCLUSIONS 
 

1. The Peclet Number is a very useful tool in characterizing the performance of 
hydrodynamic separators. It is believed that statistically valid correlations between the 
Peclet Number and sediment removal in the BMP structure can be obtained through the 
use of robust data collection and data analysis procedures. 

 
2. In a hydrodynamic BMP, particle settling is opposed by turbulence in the BMP structure. 

The Peclet Number predicts that the higher the particle settling velocities (advection) 
relative to the turbulence in the BMP, the more effective the separator will be in 
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removing sediments, all other factors being equal. Hence, higher Peclet Numbers lead to 
higher sediment removal efficiencies.  

 
3. It is likely that resultant particle removal efficiencies in the BaySeparator™ System are 

also influenced by other mechanisms such as particle interactions, particle characteristics, 
wall effects, etc. These factors were not quantified, in terms of their influence, during this 
project. 
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Figure 1:  BaySeparator™ System Layout 
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Figure 2:  Testing Facility Diagram (Carlson, 2005) 
 
 

Storage 
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Figure 3:   Simplified Experimental and Data Analysis Procedure – BaySeparator™ 
Modeling
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Primary Manhole Modified Separator
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Figure 4: Measured removal efficiency of the Primary Manhole versus Peclet Number and the 

proposed function to describe the relationship (Carlson, 2005) 
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Figure 5: Measured removal efficiency and the percent removed in the Storage Manhole 
versus Peclet Number and the proposed functions to describe the relationships 
(Carlson, 2005). 
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Appendix

E

Project Information Sheet 



Please email this form and any drawings to EEngineering@BaySaver.com 
Phone 800-BAYSAVER (800.229.7283) Fax 301.829.3747 

BaySeparator™ Sizing Form 
Project Contact Information 

Company Name       Date       

Contact Name       Engineer Developer Contractor 

Project Name       Email        

Telephone       Fax       

City       State       Zip       

Site Characteristics  
Residential Commercial Industrial Mixed 

Due Date       

Additional comments/project information       
 

Site Information 
Total Drainage Area (acres)       Impervious Area (acres)       
Peak/Design Flow Rate        Treatment Flow Rate        
Project Stage     Conceptual Design Preliminary Design Final Design Other  
Project Location:     City           ST      
Additional Site Comments        

Regulatory Requirements 
% Total Suspended Solids Removal 
(ex. 80%)      

% Total Phosphorus Removal (ex. 50%) 
      

Other Contaminants of Concern or Additional Requirements       
 

Thank you for supplying the required information! You’re almost done! 
We will also need:  

Plan(s) View 
Profile(s) 

MKTG0012A# 
 



JBM-HH Standard Operating Procedure BaySeparatorTM Stormwater Filtration Systems  
 

Print Date: 31-Dec-14  WARNING! This Document is uncontrolled when printed. 
Last Revised: 13-Apr-15 

Previous versions or printed copies may be obsolete. Verify current revisions using the JBM-HH EMS web site. 
  

Attachment 2 

BaySeparatorTM Stormwater Filtration System Inspection and Maintenance Record



JBM-HH Standard Operating Procedure: BaySeparatorTM Stormwater Filtration System  
 

 
Print Date: 31-Dec-14  WARNING! This Document is uncontrolled when printed. 
Last Revised: 13-Apr-15 

Previous versions or printed copies may be obsolete. Verify current revisions using the JBM-HH EMS web site. 
  

ATTACHMENT 2 – INSPECTION AND MAINTENANCE RECORD 
 BaySeparatorTM Structure No. ________ 

Technician(s): _________________________________ Date:______________  
Date of last storm/total rainfall: __________________  Current weather: 

____________________ 
 
Inspection Observations: 

Are trash and excess sediment present in the surrounding drainage area? Y     N 

Are there serious cracks in the pavement around the BaySeparatorTM? Y     N 
 

Primary Manhole Storage Manhole 
Depth of sediment:  Depth of sediment:  
Evidence of a chemical spill? Y     N Evidence of a chemical spill? Y     N 
Significant amount of oil in 
manhole? Y     N Significant amount of oil in 

manhole? Y     N 

Is maintenance required? Y     N Is maintenance required? Y     N 
 
 
Maintenance Activities: 
 

Primary Manhole Storage Manhole 
Volume of water removed:  Volume of water removed:  
Volume of solids removed:  Volume of solids removed:  
Pressure-wash completed: Y     N Pressure-wash completed: Y     N 
Volume of rinse water removed:  Volume of rinse water removed:  
Manholes refilled with clean 
water: Y     N    N/A Manholes refilled with clean 

water: Y     N    N/A 

Name of waste disposal facility: _________________________________________ 
(attach chain of custody or copy of waste disposal receipt to this record) 
 
Other notes: 
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Environmental and Sustainability Management System   

Joint Base Myer-Henderson Hall 
Standard Operating Procedures: 
Contech Stormwater Management 
StormFilter® Systems 

Owner: 
EMD Stormwater 
Program Manager 

Approved By: 
Chief, DPW-EMD 
Date: April 2015 

Last revised: 
April 2015 

Review Date: 
April 2015 

 

1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) is a guideline for performing inspections and 
maintenance of the Contech Stormwater Management StormFilter® system located at the 
Radnor Heights Substation. Written inspection and maintenance procedures for stormwater 
management facilities, including StormFilter® systems, are a component of Minimum Control 
Measure (MCM) 5:  Post-construction stormwater management in new development and 
development on prior developed lands. This MCM is required under the Virginia General 
Permit for Discharges of Stormwater from Small Municipal Separate Storm Sewer Systems 
(9VAC25-890-40 et. seq.). JBM-HH has obtained coverage under this permit (issued as 
Permit No. VAR040068) for discharges from the municipal separate storm sewer system 
(MS4) that serves the Fort Myer and Henderson Hall Installations (collectively referred to as 
“the Installation” in this SOP).  

In accordance with Section II.B.5.c.2 of the General Permit, the Installation must provide for 
adequate long-term operation and maintenance of its stormwater management facilities in 
accordance with written inspection and maintenance procedures included in the MS4 
Program Plan. This and other SOPs specifically developed for the stormwater management 
facilities present onsite serve as written guidance to Installation staff on how to properly 
inspect and maintain Installation-owned stormwater management facilities.  
 
The Contech Stormwater Management StormFilter® system is a combination bypass 
structure and filtration unit in the form of an underground vault containing eight cylinders of 
proprietary filter media. Stormwater from the adjacent stormwater retention vault fills the 
StormFilter® system, and the cylinders of filter media remove sediment, oils, and metals from 
runoff. Filtered stormwater exits the StormFilter® via outlet sump to the Installation’s MS4. 
Refer to Figure 1 for a diagram of a typical Contech StormFilter® system. 
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2.0 ABBREVIATIONS AND DEFINITIONS 
 
2.1 Abbreviations  

a. DPW – Directorate of Public Works 
b. EMD – Environmental Management Division 
c. MS4 – Municipal Separate Storm Sewer System  
d. PPE – Personal Protective Equipment 
e. SOP – Standard Operating Procedure 

 
2.2 Definitions  

a. Contech Stormwater Management StormFilter® system – an underground 
stormwater treatment system using filter cartridges to remove sediment, oils, and 
metals from stormwater runoff. See Figure 1 for schematic. 

b. Stormwater Management Facility - a control measure that controls stormwater 
runoff and changes the characteristics of that runoff including, but not limited to, 
the quantity and quality, the period of release or the velocity of flow. 
 

3.0 OPERATIONAL PROCEDURES 

3.1 Inspections 

a. Inspection Requirements 
1. The Contech Stormwater Management StormFilter® system must be visually 

inspected at least annually, during a period when no precipitation or snow melt 
is occurring and at least 72 hours from the previous measurable storm event.  

i. Follow-up inspections and/or maintenance activities are required if 
standing water or excess sediment is observed within the vault. 

ii. Visual inspections should be performed after significant rainfall events. 

b. Inspection Locations 
1. Refer to Figure 2 for the location of the Contech Stormwater Management 

StormFilter® system at the Installation.   
c. Inspection Procedures (refer to Attachment 1, StormFilter® Inspection and 

Maintenance Procedures) 

1. Conduct visual field screening of the StormFilter® system and record observations 
on an Inspection Report (Attachment 2). The observations should include the 
following: 

i. Cracks, spalling, or other signs of deterioration in the concrete vault 
ii. Visible damage or obstructions in inlet, outlet, and/or manhole 
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iii. Excessive erosion in areas draining to the StormFilter® system 
iv. Observations of the vault: 

1. Presence and depth of standing water in the vault  
2. Presence and depth of sediment 
3. Visible damage or deterioration of structural components 

v. Trash and debris in inlet/outlet openings 
2. Based on the physical inspection, determine if maintenance activities are required.   

i. Submit a Work Request (Form 4283) with photos to DPW detailing 
inspection observations and solutions.  

ii. Work that requires entering the StormFilter® system must be performed 
by a qualified contractor.  

d. Inspection Supplies  

1. Inspection equipment 

 Inspection and Maintenance Record (see Attachment 2)  
 Flashlight  
 Camera 

2. Personal Protective Equipment (PPE) 

 Work gloves 
 Steel-toed boots 

3.2 Typical Required Maintenance 

a. Maintenance is only required on an as-needed basis, determined through regular 
inspection of the StormFilter® system. 

 

Contech Stormwater Management StormFilter® System 

Inspection Finding Maintenance Required 
Cracks, spalling, or other signs of 
deterioration in the concrete above 
the StormFilter® system vault 

Fill cracks in concrete to prevent further damage.  

Visible damage or obstructions in 
inlet, outlet, and/or manhole 

Repair inlet, outlet, and manhole to ensure their functionality. 
Remove obstructions. 

Excessive erosion in areas draining 
to the StormFilter® system 

Replant and/or re-mulch eroded areas to limit the amount of 
sediment being conveyed to the StormFilter® system. 

Standing water observed in vault 
72+ hours after rain 

Contact contractor to remove water.  
Contact Contech to replace filter cartridges. 
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Contech Stormwater Management StormFilter® System 

Inspection Finding Maintenance Required 
Vault contains >4” of sediment, OR 
>1/4” of sediment is accumulated 
on top of filter cartridges 

Contact contractor to remove excess sediment. 
Contact Contech to replace filter cartridges. 

Visible damage or deterioration of 
structural components Contact contractor to initiate repairs. 

Trash and debris in control opening Remove trash and debris. 
 

b. Record all maintenance activities on an Inspection and Maintenance Record 
(Attachment 2) 
 

3.3 Safety Considerations 

a. Always wear steel-toed boots to protect feet from possible crushing injuries 
while handling manhole covers. 

b. Use proper lifting techniques when removing manhole covers to prevent back 
injury. 

c. Use extreme caution when working over the open StormFilter® system; no part 
of your body should enter the plane created by the opening, as this would 
constitute confined space entry. 

d. DO NOT enter the StormFilter® system under any conditions. Vault entry must 
comply with OSHA rules for confined space entry. 
 

4.0 RECORDKEEPING AND REPORTING REQUIREMENTS 

4.1 Recordkeeping Requirements 
a. Complete the Inspection and Maintenance Record (Attachment 1) for each 

inspection and maintenance activity. DPW shall maintain these forms and their 
associated Work Requests. 

4.2 Reporting Requirements 
a. DPW shall provide EMD with written records of inspection and maintenance 

activities within seven days of the date the activity was performed. 
 

5.0 RESPONSIBILITIES 
5.1 DPW 
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a. DPW is responsible for performing the inspection and maintenance procedures 
described in this SOP internally or through a contractor. 

5.2 EMD 

b. EMD is responsible for maintaining records of inspection and maintenance 
procedures provided by DPW.  

 

6.0 FIGURES 

 
 

Figure 1: Contech Stormwater Management StormFilter® System Profile 
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Figure 2: Contech Stormwater Management StormFilter® System Location Map 
 

7.0 ATTACHMENTS 

Attachment 1:  StormFilter Inspection and Maintenance Procedures 

Attachment 2:  Inspection and Maintenance Records

StormFilter Unit 

Bloxon Road 
Radnor 
Heights 

Substation

Building 205 
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Attachment 1  

StormFilter Inspection and Maintenance Procedures 
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Inspection and Maintenance Records 
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Environmental and Sustainability Management System   

Joint Base Myer-Henderson Hall 
Standard Operating Procedures: 
Oil-Water Separators  

Owner: 
EMD Stormwater 
Program Manager 

Approved By: 
Chief, DPW-EMD 
Date: April 2015 

Last revised: 
April 2015 

Review Date: 
April 2015 

 

1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) is a guideline for performing inspections and 
maintenance of the oil-water separator (OWS) located at Building 330. Written inspection and 
maintenance procedures for stormwater management facilities, including oil-water 
separators, are a component of Minimum Control Measure (MCM) 5:  Post-construction 
stormwater management in new development and development on prior developed lands. 
This MCM is required under the Virginia General Permit for Discharges of Stormwater from 
Small Municipal Separate Storm Sewer Systems (9VAC25-890-40 et. seq.). JBM-HH has 
obtained coverage under this permit (issued as Permit No. VAR040068) for discharges from 
the municipal separate storm sewer system (MS4) that serves the Fort Myer and Henderson 
Hall Installations (collectively referred to as “the Installation” in this SOP). Additional oil-water 
separators are located at the Installation; however, they are connected to the sanitary sewer 
and are thus not the focus of JBM-HH’s MS4 permit or this SOP. 

In accordance with Section II.B.5.c.2 of the General Permit, the Installation must provide for 
adequate long-term operation and maintenance of its stormwater management facilities in 
accordance with written inspection and maintenance procedures included in the MS4 
Program Plan. This and other SOPs specifically developed for the stormwater management 
facilities present onsite serve as written guidance to Installation staff on how to properly 
inspect and maintain Installation-owned stormwater management facilities.  
 
Oil-water separators are multi-chambered vaults used to hold stormwater and separate oils 
and grease from the water. The OWS at Building 330 uses gravity separation to filter 
stormwater in two chambers. Stormwater from the fueling island enters the first chamber, and 
flow is slowed with a baffle. As the stormwater sits in the OWS, oils and grease, which are 
lighter than water, float to the top, and solids settle to the bottom. Filtered stormwater flows 
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beneath the baffle to the second chamber and through the outlet pipe and into the wet pond 
at Building 330.  
 
OWSs may be constructed with two or more vaults. As the number of vaults increase, so do 
the levels of filtration. OWSs are especially useful in areas prone to generating contaminated 
stormwater runoff, such as garages, carwashes, and fueling islands.  
 
2.0 ABBREVIATIONS AND DEFINITIONS 
 
2.1 Abbreviations  

a. DPW – Directorate of Public Works 
b. EMD – Environmental Management Division 
c. MS4 – Municipal Separate Storm Sewer System  
d. PPE – Personal Protective Equipment 
e. SOP – Standard Operating Procedure 

 
2.2 Definitions  

a. Oil-water separator – an underground chambered treatment system using gravity 
to separate oil, grease, and solids from stormwater runoff.  

b. Stormwater Management Facility - a control measure that controls stormwater 
runoff and changes the characteristics of that runoff including, but not limited to, 
the quantity and quality, the period of release or the velocity of flow. 
 

3.0 OPERATIONAL PROCEDURES 

3.1 Inspections 

a. Inspection Requirements 
1. Oil-water separators at the Installation must be inspected at least three times 

annually: 
i. One inspection must be performed during a period when no precipitation 

or snow melt is occurring and at least 72 hours from the previous 
measurable storm event.  

ii. The second inspection must be performed during a period of active 
precipitation. 

iii. The third inspection must be performed within 24 hours of a storm that 
exceeds 0.5” of rainfall. 

b. Inspection Locations 
1. Refer to Figure 1 for the location of the oil-water separator at Building 330.   
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c. Inspection Procedures  

1. Conduct visual field screening of oil-water separators and record observations on 
an Inspection and Maintenance Record (Attachment 1). The observations should 
include the following: 

i. Cracks, spalling, or other signs of deterioration in the concrete above the 
OWS 

ii. Visible damage or obstructions in inlet and outlet pipes 
iii. Excessive erosion in areas draining to the OWS 
iv. Signs of spills or leaks in areas draining to the OWS 
v. Observations of the chambers: 

1. The remaining capacity of the OWS 
2. The depth of sludge at the bottom of the OWS exceeds 10 inches 
3. Oil/grease is accumulated on top of the water in the OWS 
4. Visible damage or deterioration of structural components 

vi. Trash and debris in pipes or chambers 
2. Based on the physical inspection, determine if maintenance activities are required.   

i. Submit a Work Request (Form 4283) with photos to DPW detailing 
inspection observations and solutions.  

ii. Work that requires entering the OWS must be performed by a qualified 
contractor.  

d. Inspection Supplies  

1. Inspection equipment 

 Inspection and Maintenance Record (see Attachment 1)  
 Camera 
 Measuring stick 
 Flashlight  

2. Personal Protective Equipment (PPE) 

 Work gloves 
 Steel-toed boots 

3.2 Typical Required Maintenance 

a. Maintenance is only required on an as-needed basis, determined through regular 
inspection of oil-water separators. 
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Oil-Water Separators 

Inspection Finding Maintenance Required 
Cracks, spalling, or other signs of 
deterioration in the concrete above 
the OWS 

Fill cracks in concrete to prevent further damage.  

Visible damage or obstructions in 
inlet and outlet pipes Repair and remove obstructions from inlet and outlet pipes. 

Signs of spills or leaks in areas 
draining to the OWS 

Clean spills and leaks up immediately. Remove used absorbent 
materials. 

< 25% remaining capacity of the 
OWS 

Contact contractor to remove water and accumulated oils and 
sludge from OWS. 

The depth of sludge at the bottom 
of the OWS exceeds 10 inches 

Contact contractor to remove water and accumulated oils and 
sludge from OWS. 

Oil/grease is accumulated on top of 
the water in the OWS 

Contact contractor to remove water and accumulated oils and 
sludge from OWS. 

Visible damage or deterioration of 
structural components Contact contractor to initiate repairs. 

Trash and debris are present in 
pipes and chambers Remove trash and debris. 

 
b. Underground oil-water separators should be cleaned and pumped out annually by a 

contractor. 
c. Record all maintenance activities on an Inspection and Maintenance Record 

(Attachment 1) 
 

3.3 Safety Considerations 

a. Always wear steel-toed boots to protect feet from possible crushing injuries 
while handling the manhole covers. 

b. Use proper lifting techniques when removing manhole covers to prevent back 
injury. 

c. Use extreme caution when working over open manhole covers; no part of your 
body should enter the plane created by the opening, as this would constitute 
confined space entry. 

d. DO NOT enter oil-water separators under any conditions. 
 

4.0 RECORDKEEPING AND REPORTING REQUIREMENTS 

4.1 Recordkeeping Requirements 
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a. Complete the Inspection and Maintenance Record (Attachment 1) for each 
inspection and maintenance activity. DPW shall maintain these forms and their 
associated Work Requests. 

4.2 Reporting Requirements 
a. DPW shall provide EMD with written records of inspection and maintenance 

activities within seven days of the date the activity was performed. 
 

5.0 RESPONSIBILITIES 
5.1 DPW 

a. DPW is responsible for performing the inspection and maintenance procedures 
described in this SOP internally or through a contractor. 

5.2 EMD 

a. EMD is responsible for maintaining records of inspection and maintenance 
procedures provided by DPW. 
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6.0 FIGURES 

 

Figure 1: Oil-Water Separator Diagram 
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Figure 2: Oil-Water Separator Location Map 

 

7.0 ATTACHMENTS 

Attachment 1:  Inspection and Maintenance Record 

OIL-WATER SEPARATOR  
(BENEATH FUELING ISLAND CANOPY) 

NN  
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Inspection and Maintenance Record
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ATTACHMENT 1 – OIL-WATER SEPARATOR INSPECTION AND MAINTENANCE RECORD 
 Technician(s): _________________________________ Date:______________ 

Date of last storm/total rainfall: __________________  Current weather: 
____________________ 

Y N Observation Maintenance Performed/ 
Maintenance Required  

  
Cracks, spalling, or other signs of 
deterioration in the concrete above 
the OWS 

 

  Visible damage or obstructions in 
inlet and outlet pipes  

  Signs of spills or leaks in areas 
draining to the OWS  

  < 25% remaining capacity of the 
OWS  

  The depth of sludge at the bottom of 
the OWS exceeds 10 inches  

  Oil/grease is accumulated on top of 
the water in the OWS  

  Visible damage or deterioration of 
structural components  

  
Trash and debris are present in pipes 
and chambers  

  
Routine maintenance has been 
performed in the last year  

 
Other notes (use back if necessary): 
 Follow-up inspection 

required? 
___ Y   ___ N 
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1.0 PURPOSE 

 

These Good Housekeeping Procedures are a written guideline for performing outdoor 

tasks at the Old Boiler Plant and Directorate of Public Works (DPW) Yard in a manner 

that will minimize stormwater impacts.  Written procedures to minimize or prevent 

pollutant discharge via stormwater runoff are required under Minimum Control Measure 

(MCM) 6:  Pollution Prevention/Good Housekeeping for Municipal Operations. This 

MCM is required under the Virginia General Permit for Discharges of Stormwater from 

Small Municipal Separate Storm Sewer Systems (9VAC25-890-40 et. seq.). JBM-HH 

has obtained coverage under this permit (issued as Permit No. VAR040068) for 

discharges from the municipal separate storm sewer system (MS4) that serves the Fort 

Myer and Henderson Hall Installations (collectively referred to as “the Installation” in this 

SOP).  

In accordance with Section II.B.6.a of the General Permit, the Installation must develop 

written procedures for municipal operations, including: 

- Daily operations such as road, street, and parking lot maintenance; 

- Equipment maintenance; and 

- Application, storage, transport, and disposal of pesticides, herbicides, and 

fertilizers 

 

The purpose of the Good Housekeeping Procedures in this document is to serve as a 

reference to employees working at the Old Boiler Plant and DPW Yard. The Virginia 

Department of Environmental Quality considers the Old Boiler Plant and DPW Yard as a 

high-priority facility, because it serves as equipment, vehicle, chemical, and materials 

storage public works yard for use by DPW crews. Stormwater runoff from paved areas 

drains into storm drain inlets located throughout the yard and discharges into the Lower 

Long Branch tributary, which in turn discharges to Fourmile Run.   
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2.0 ABBREVIATIONS AND DEFINITIONS 

 
2.1 Abbreviations  

a. DPW – Directorate of Public Works 
b. EMD – Environmental Management Division 
c. MS4 – Municipal Separate Storm Sewer System  

  

3.0 OPERATIONAL PROCEDURES 

3.1 Road, Street, and Parking Lot Maintenance 

a. Protect storm drain inlets near work areas using covers, filters, wattles, etc. 
Do not remove inlet protection until all work has been completed, including 
final waste removal or sweeping. 

b. Remove leaves, trash, excess sand/salt, or other debris from storm drain 
inlets and paved surfaces when observed during maintenance work on roads 
and parking lots. 

c. Where dumpsters are present, ensure that doors are closed and there is no 
evidence of leaks. Report leaking dumpsters to the disposal company 
identified on the dumpster.  

d. Schedule paving, painting, and other outdoor maintenance projects for dry 
weather days only. 

e. When maintenance requires earth-disturbing activities, use appropriate 
erosion and sediment controls to prevent pollutants from entering storm 
drains.  

f. Sweep or vacuum sediment and debris from work areas before each rain 
event and at the conclusion of maintenance activities. 

g. Never hose down streets, parking lots, or work areas.  

h. Do not dump materials into storm drains. 

3.2 Street Sweeping 

a. Conduct sweeping of grounds, streets, and parking lots as needed to prevent 
debris from entering the storm drain system.  

b. Dispose of collected material properly. Collected material may not be 
emptied, stockpiled, or disposed in manner that will allow it to discharge to the 
storm drain system or otherwise come in contact with stormwater runoff.  
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3.3 Winter Road Maintenance 

a. Minimize spills by not overloading salt and sand spreading trucks and 
equipment. 

b. Use the least amount of sand and salt necessary to achieve safe 
walking/driving conditions. 

c. Establish snow storage areas that are not located near storm drains. Ideal 
snow storage areas are located on pervious areas where snow melt can 
infiltrate.  

d. Sweep excess salt and sand from paved areas after the last snow.  

3.4 Equipment and Vehicle Storage 

a. Store leaking vehicles or equipment indoors or under cover. If leaking 
vehicles or equipment cannot be moved under cover, use drip pans to contain 
the leak, and check fluid levels regularly. 

b. Always clean up leaks and spills when they are observed; immediately 
remove absorbent materials used for spill cleanup. Report large spills to the 
Installation’s Fire Department and the Environmental Management Division.  

c. Never hose down equipment and vehicles in the DPW Yard.  

3.5 Materials Storage 

a. Store materials indoors or under cover. Use secondary containment for 
liquids, and check for leaks regularly. 

b. Material storage containers should be compatible with the contents and 
clearly labeled.  

c. Limit quantities of stored materials to the extent possible to meet usage 
needs. 

d. Salt and sand piles should be fully under cover. Properly push back piles and 
use berms to prevent contact with stormwater.  

e. Place spill kits near liquid material storage areas. Ensure spill kits are 
adequately stocked, especially after contents are used during spill response 
activities.  

f. Always clean up leaks and spills when they are observed. Report large spills 
to the Installation’s Fire Department and the Environmental Management 
Division.  

g. Never hose down spilled material in the DPW Yard.  
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3.6 Waste Storage 

a. Pick up loose trash and dispose in dumpster. 

b. Keep dumpster doors closed at all times.  

c. Regularly check area around dumpsters for indication of leaks. Report leaking 
dumpsters to the disposal company identified on the dumpster. Report 
overfilled dumpsters.  

d. Contact Mark Luckers at 703-696- to dispose of hazardous wastes in the 90-
day hazardous waste storage area. Hazardous wastes include solvents, fuel, 
some paints and aerosol paint cans, acids, pesticides, and herbicides. 
Hazardous wastes must be stored neatly and properly labeled.  

e. Always clean up leaks and spills when they are observed. Report large spills 
to the Installation’s Fire Department and the Environmental Management 
Division.  

3.7 Miscellaneous 

a. Implement best management practices when discharging water pumped from 
utility construction and maintenance activities. Do not pump water that may 
be contaminated with sediment, chemicals, or other pollutants to the storm 
drain system. 

b. Ensure that DPW contractors also observe the good housekeeping 
procedures outlined in this document.   
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