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Final Phase II Chesapeake Bay TMDL Action Plan 
Loudoun County, Virginia 

 
November 1, 2019 

 
 

 
1. Introduction 
 
1.1. Purpose 
 
This Phase II Chesapeake Bay TMDL Action Plan builds on Loudoun County’s Phase I Chesapeake 
Bay TMDL Action Plan approved by the Virginia Department of Environmental Quality (DEQ) in 
2015.  The plan documents how the County intends to meet the “Chesapeake Bay TMDL Special 
Condition” in Part II A of the General Permit for Discharges from Small Municipal Separate Storm 
Sewer Systems (MS4s) that became effective November 1, 2018 (2018 MS4 permit).  A draft 
Phase II Chesapeake Bay TMDL Action Plan was submitted to DEQ in May 2018.  In accordance 
with the 2018 MS4 permit, the final plan must be submitted to DEQ no later than 12 months 
after the effective date of the permit. 
 
The County’s MS4 permit requires the development and implementation of action plans for 
impaired streams where a Total Maximum Daily Load (TMDL) assigns a waste load allocation 
(WLA) to the County that has been approved by the State Water Control Board.  A TMDL 
establishes the maximum amount of a pollutant that can enter a water body without violating 
water quality standards.   
 
In December 2010, the U.S. Environmental Protection Agency (U.S. EPA) established a TMDL for 
the Chesapeake Bay.  Pollutants of concern (POCs) identified for the Chesapeake Bay include 
total nitrogen (TN), total phosphorus (TP), and total suspended solids (TSS).  Virginia 
subsequently adopted a Watershed Implementation Plan (WIP) that establishes the framework 
for meeting the Chesapeake Bay TMDL.  The Virginia WIP states that MS4 permit holders will 
implement a phased approach for meeting reduction targets over three five-year permit cycles 
in accordance with the following:  5% by the end of the first permit cycle (June 30, 2018); 40% by 
the end of the second permit cycle (2023); and, 100% by the end of the third permit cycle (2028).   
 
Loudoun County met the 5% reduction requirement for the first permit cycle.  This Phase II 
Chesapeake Bay TMDL Action Plan establishes the County’s 40% reduction target and identifies 
the Best Management Practices (BMPs) for achieving the target in accordance with the 2018 
MS4 permit, the Chesapeake Bay TMDL Special Condition Guidance developed by DEQ 
(Guidance Memo No 15-2005) dated May 18, 2015, and other guidance received by DEQ.  
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1.2. Summary of Required Reductions and BMPs to Achieve Reductions 
 
Loudoun County’s 40% reduction calculation is presented in Section 3.  This includes: reductions 
from existing sources as of June 30, 2009; offsets to account for any increases in pollutant loads 
due to new sources initiating construction between July 1, 2009 and June 30, 2014; and, offsets 
to account for any grandfathered projects commencing construction after July 1, 2014.  
 
Reductions and offsets are calculated based on the extent of the MS4 service area within the 
2010 Census Urbanized Area.  The County updated its MS4 service area map as part of the 
Phase II action plan development process.  The map is presented in Appendix A.  The updated 
MS4 service area has a total drainage area of 17,166.67 acres, consisting of 5,654.88 impervious 
acres and 11,511.79 pervious acres.  This results in the following total reductions required to 
meet the 40% target: 6,214.46 pounds/year for TN; 723.18 pounds/year for TP; and, 600,725.96 
pounds/year for TSS.   
 
The MS4 permit requires the County to offset any increases from new sources initiating 
construction between July 1, 2009 and June 30, 2014 that disturbed 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.  In addition, the County 
must offset any grandfathered projects that disturb one acre or greater that begin construction 
after July 1, 2014 and where the project utilizes an average land cover condition greater than 
16%.  The County adopted Chapter 1096 “Stormwater Management Ordinance” of the Codified 
Ordinances of Loudoun County in 2003.  The water quality design criteria of the ordinance 
required a phosphorus loading rate of 0.45 pounds/acre/year, which is equivalent to 16% 
impervious cover.  Effective July 1, 2014, the County increased the standard to a phosphorus 
loading rate of 0.41 pounds/acre/year, which is equivalent to 60% forest, 30% pasture, and 10% 
impervious cover.  As a result, no new source or grandfathered project offsets are necessary. 
 
The County has selected a range of BMPs to achieve the required POC reductions.  These are 
summarized below and detailed in Section 4 through Section 6. 
 

• Over-Treatment by Facilities Installed to Meet Development Requirements.  This includes 
pollutant reduction in excess of what is required for land disturbing activities under the 
County’s Stormwater Management Ordinance.  Over-treatment is tracked by the County 
and reported on an annual basis.1 

• County Stormwater Retrofits.  This includes County-initiated stormwater quality retrofit 
projects as well as retrofits above regulatory minimums initiated as a result of proffers to 
the County by developers.  Projects may include new structural facilities, design 
enhancements to existing facilities, or stream restoration projects. 

                                                           
1 The County also tracks any under-treatment, which is subtracted from over-treatment credit.  
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• Nutrient Management Plans (NMPs).  This includes NMPs implemented where nutrients 
are applied to under an acre within the MS4 service area and anywhere (over or under an 
acre) in areas outside of the MS4 service area. 

• Street/Parking Lot Sweeping.  This includes pollutant reductions associated with 
sweeping of County properties within the MS4 service area. 

• Septic System Disconnects.  This includes homes or businesses that are disconnected 
from individual septic systems starting January 1, 2006 within the MS4 service area.  
Credit is available for TN only. 

• Nutrient Purchases.  This includes purchased credit in accordance with § 62.1-44.19:21 of 
the Code of Virginia. 

• Land Use Changes:  This includes land use changes that result in a pollutant load 
reduction.  Eligible land use changes include: (1) impervious to forest, mixed open, and 
turf; (2) turf to forest and mixed open; and, (3) mixed open to forest. 

• Other BMPs.  The County reserves the right to implement other BMPs that are allowed in 
accordance with DEQ’s Guidance Memo No 15-2005.  These will be described in the 
County’s MS4 annual reports to DEQ. 

 
The 2018 MS4 permit requires the County to report total POC reductions achieved prior to July 
1, 2018 to meet the 5% reduction target and to then demonstrate how the County will achieve 
additional reductions to meet the 40% reduction target.  Table 1.A summarizes required 
reductions, reductions achieved prior to July 1, 2018, additional reductions planned through the 
end of the second permit cycle, and anticipated percent progress toward achieving the 100% 
reduction target. 
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Table 1.A – Summary of Required Reductions and Implemented and Planned BMPs 
 

 Total Nitrogen 
(lbs/year) 

Total Phosphorus 
(lbs/year) 

Total Suspended 
Solids (lbs/year) 

Existing Source Reductions to 
Meet 40% Target 6,214.46 723.18 600,725.96 

+ New Source Offsets - - - 

+ Grandfathered Offsets - - - 

= Total Required Reductions 
and Offsets 6,214.46 723.18 600,725.96 

- BMPs Prior to July 1, 2018 3,074.64 596.18 405,606.33 

- BMPs July 1, 2018 and On 3,386.37 723.83 242,147.26 

= Remainder/(Excess) Toward 
40% Target 

(246.54) (596.83) (47,027.64) 

Progress Toward 100% Target 41.6% 73.0% 43.1% 
 
Any reductions in excess of 40%, whether identified in this plan or reported to DEQ in the 
County’s MS4 annual reports, will be applied to the third permit cycle requirements. 
 
1.3. Permit Compliance Crosswalk 
 
Table 1.B provides each of the requirements for this action plan from Part II A 11 of the 2018 
MS4 permit and the specific sections where the requirements are addressed. 
 
Table 1.B – Action Plan and Permit Compliance Crosswalk 
 

Action Plan 
Section MS4 Permit MS4 Permit Requirement 

Section 2 Part II A 11 a 

Any new or modified legal authorities, such as 
ordinances, permits, policy, specific contract language, 
orders, and interjurisdictional agreements, implemented 
or needing to be implemented to meet the requirements 
of Part II A 3, 4, and 5. 

Section 3 Part II A 11 b 
The load and cumulative reduction calculations for each 
river basin calculated in accordance with Part II A 3, 4, 
and 5. 
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Action Plan 
Section MS4 Permit MS4 Permit Requirement 

Section 5 Part II A 11 c The total reductions achieved as of July 1, 2018 for each 
pollutant of concern in each river basin. 

Section 5 and 
Appendix B Part II A 11 d 

A list of BMPs implemented prior to July 1, 2018 to 
achieve reductions associated with the Chesapeake Bay 
TMDL including: 
(1) The date of implementation; and, 
(2) The reduction achieved. 

Section 6 and 
Appendix C Part II A 11 e 

The BMPs to be implemented by the permittee prior to 
the expiration of this permit to meet the cumulative 
reductions calculated in Part II A 3, 4, and 5, including as 
applicable: 
(1) Type of BMP; 
(2) Project name; 
(3) Location; 
(4) Percent removal efficiency for each pollutant of 
concern; and, 
(5) Calculation of the reduction expected to be achieved 
by the BMP calculated and reported in accordance with 
the methodologies established in Part II A 8 for each 
pollutant of concern. 

Section 8 and 
Appendix D Part II A 11 f 

A summary of any comments received as a result of 
public participation required in Part II A 12 below, the 
permittee’s response, identification of any public 
meetings to address public concerns, and any revisions 
made to the Chesapeake Bay TMDL Action Plan as a 
result of public participation.  
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2. Program and Legal Authority 
 
The County has adopted an MS4 Program Plan that documents implementation of all MS4 
permit requirements, including the programmatic and legal authorities required to meet the 
“Chesapeake Bay TMDL Special Condition.”  The full MS4 Program Plan can be found at 
https://www.loudoun.gov/stormwater.  Table 2.A provides a summary of elements of the six 
minimum control measures (MCMs) implemented by the County that relate to controlling total 
nitrogen, total phosphorus, and total suspended solids.   
 
Table 2.A – MS4 Program Plan Components Related to the Chesapeake Bay TMDL 
 

Minimum Control 
Measure 

MS4 Program Plan Elements Related to Controlling  
TN, TP, and TSS 

Public Education and 
Outreach on 
Stormwater Impacts 

The County has identified nutrient impacts on water quality as 
one of its three high-priority pollutants for the focus of its public 
education and outreach plan (PEOP).  The PEOP was also 
updated in the last permit cycle to include actions aimed at 
reducing sediment impacts.  Plan elements include the 
development and distribution of educational materials (print 
and electronic), target audience training, and participation in the 
multi-media (radio, cable, and digital) campaign of the Northern 
Virginia Regional Commission’s Clean Water Partners.   

Public Involvement and 
Participation 

The County has designed a program to engage the public by 
meeting all public notice requirements and promoting at least 
four watershed management activities annually. 

Illicit Discharge 
Detection and 
Elimination 

The County has implemented an Illicit Discharge Detection and 
Elimination (IDDE) program designed to prevent, identify, and 
eliminate sources of pollutants, including nutrients and 
sediment. 

Construction Site 
Stormwater Runoff 
Control 

The County’s construction site stormwater runoff control 
program, implemented through the Erosion Control Ordinance 
(Chapter 1220), is fully consistent with the water quality control 
requirements of the Virginia Erosion and Sediment Control Act 
and the Virginia Stormwater Management Act, and their 
attendant regulations. 

Post-Construction 
Stormwater 
Management 

The County’s construction site stormwater runoff control 
program, implemented through the Stormwater Management 
Ordinance (Chapter 1096), is fully consistent with the water 
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Minimum Control 
Measure 

MS4 Program Plan Elements Related to Controlling  
TN, TP, and TSS 

quality control requirements of the Virginia Stormwater 
Management Act and its attendant regulations. 

Pollution Prevention 
and Good 
Housekeeping for 
Municipal Operations 

The County has designed a program to prevent pollution from 
County facilities through the development of stormwater 
pollution prevention plans (SWPPPs), standard operating 
procedures (SOPs), and training.  The program includes a 
specific action to develop nutrient management plans (NMPs) 
for all County owned and/or operated properties where 
nutrients are applied to more than one contiguous acre. 

 
The County has reviewed its MS4 Program Plan and legal authorities and finds that no 
additional legal authorities are required for compliance with the “Chesapeake Bay TMDL Special 
Condition” at this time.  
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3. Load and Cumulative Reduction Calculations 
 
The following sections describe the methodology used by the County to determine the existing 
POC load and cumulative target reduction calculations in accordance with Part II A 3, 4, and 5 of 
the 2018 MS4 permit. 
 
3.1. MS4 Service Area Delineation 
 
Reductions and offsets are calculated based on the extent of the MS4 service area within the 
2010 Census Urbanized Area.  Loudoun County has maintained a map of storm sewer pipes and 
outfall locations in a GIS environment for many years.  The outfall database was updated during 
the previous MS4 permit cycle to include the estimated MS4 acres served by each outfall.  
Outfall drainage areas were hand-delineated by a qualified engineer and are maintained by the 
County on a continuous basis.   
 
Outfalls in the County’s database are classified into eight maintenance categories.2  The County 
has conservatively opted to assume responsibility for drainage to all outfalls in its database.  In 
accordance with DEQ’s Guidance Memo No 15-2005, MS4 service areas accounted for by other 
permit holders are excluded.  This includes the Town of Leesburg, the Northern Virginia 
Community College – Loudoun Campus (NVCC-Loudoun), and VDOT.  While Leesburg’s MS4 
service area is drainage-area based, NVCC-Loudoun’s is based on the property boundary3 and 
VDOT’s is based on the right-of-way.  The County coordinated with VDOT to obtain the latest 
MS4 service areas in GIS and obtained the NVCC-Loudoun parcel boundary from the County 
parcel database.  The County reserves the right to further refine its MS4 service area based on 
outfall-specific assessments and determinations. 
 
The County excluded parcels subject to a Virginia Pollutant Discharge Elimination System 
(VPDES) industrial stormwater permit4 and forested areas.  The County obtained a list of VPDES 
industrial stormwater permit holders from DEQ and removed those permit holders within the 
MS4 service area.  Table 3.A shows the list of excluded VPDES permit holders. 
 
The County’s MS4 service area map is presented in Appendix A.  Based on the above analysis, 
the County has determined that a total of 17,166.67 acres is served by the regulated MS4. 
  

                                                           
2 Maintenance is usually the responsibility of the property owner; however, the County often has an easement on the 
outfall and/or associated storm sewer pipe. 
3 Chesapeake Bay TMDL Action Plan, Northern Virginia Community College, June 30, 2015. 
4 In accordance with DEQ Guidance Memo No 15-2005, this includes land regulated under any General VPDES permit 
that addresses industrial stormwater, including the General VPDES Permit for Stormwater Associated with Industrial 
Activity (VAR05), the General VPDES Permit for Concrete Products Facilities (VAG11), and the Nonmetallic Mineral 
Processing General Permit (VAR84). 
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Table 3.A – VPDES Permit Holders in the Loudoun County MS4 
 
Permit Holder Type Number Address City 

MWAA - Washington Dulles 
International Airport Individual VA0089541 45025 Aviation Dr Ste 

400 Sterling 

Loudoun Composting Individual VA0091430 44150 Wade Dr Chantilly 

Titan Virginia Ready Mix LLC - 
Sterling Concrete VAG110103 22963 Concrete Plz Sterling 

Virginia Concrete Company Inc - 
Chantilly Plant Concrete VAG110089 25086 Tanner Ln Pleasant 

Valley 

Aggregate Industries MAR - 
Chantilly Concrete VAG110318 25232 Willard Rd Chantilly 

Superior Concrete - Dulles Concrete VAG110094 44146 Wade Dr Chantilly 

Virginia Concrete Company Inc - 
Sterling Concrete VAG110084 44809 Old Ox Rd Sterling 

Virginia Concrete Company Inc - 
Sterling Concrete VAG110088 44866 Old Ox Rd Sterling 

GE Aviation Dowty Propellers Industrial 
Stormwater VAR052219 114 Powers Ct Sterling 

TTM Technologies North 
America LLC 

Industrial 
Stormwater VAR051145 1200 Severn Way Sterling 

Waste Management of Virginia 
- Sterling 

Industrial 
Stormwater VAR051088 1505 Moran Rd Sterling 

US Postal Service-Dulles Vehicle 
Maintenance Facility 

Industrial 
Stormwater VAR051068 22363 Randolph Dr Sterling 

Virginia Paving Company - 
Loudoun Plant 

Industrial 
Stormwater VAR050922 23232 Shaw Rd Sterling 

William A Hazel Incorporated - 
Recycling Facility 

Industrial 
Stormwater VAR052245 25020 Willard Rd Chantilly 

Virginia Paving Company - 
Chantilly 

Industrial 
Stormwater VAR050863 25094 Tanner Ln Chantilly 

Trowbridge Steel Company 
Incorporated 

Industrial 
Stormwater VAR050906 44886 Old Ox Rd Sterling 

Loudoun Quarries Division Nonmetallic 
Mineral Mining VAG840095 23070 Shaw Rd Sterling 

Chantilly Crushed Stone 
Incorporated 

Nonmetallic 
Mineral Mining VAG840106 25052 Tanner Ln Chantilly 
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3.2. Pervious and Impervious Surface Delineation 
 
A GIS approach was used to determine the County’s regulated urban impervious and regulated 
urban pervious acres.  Planimetric impervious cover is based on 2009 GIS data.  Impervious 
cover surfaces include buildings, roads, parking lots, sidewalks, recreational surfaces, and other 
similar features. 
 
To calculate the 2009 impervious regulated area, the 2009 planimetric impervious cover features 
were clipped using the MS4 boundary polygon layer and the resulting acres were totaled. 
Regulated pervious acres were calculated by subtracting the regulated impervious acres from 
the total MS4 acres. 
 
Based on the above analysis, the County has determined that the 17,166.67 acres in the MS4 
service area is divided into 5,654.88 impervious acres and 11,511.79 pervious acres. 
 
3.3. Reduction Requirements 
 
The County is located within the Potomac River Basin.  Therefore, reduction requirements are 
calculated in accordance with Part II A 3, Table 3b of the 2018 MS4 permit.   
 
Table 3.B presents the estimated existing source loads and the 40% reduction requirement in 
accordance with the MS4 permit and the Chesapeake Bay TMDL Special Conditions Guidance. 
 
  



Phase II Loudoun County Chesapeake Bay TMDL Action Plan 
Submittal to DEQ 

Page 11 

Table 3.B – Calculation Sheet for Estimating Existing Source Loads and Reduction 
Requirements for the Potomac River Basin 
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TN Imp. 16.86 5,654.88  95,341.28 0.0900 0.40 3,432.29 6,214.46 

TN Perv. 10.07 11,511.79  115,923.73 0.0600 0.40 2,782.17 

TP Imp. 1.62 5,654.88  9,160.91 0.1600 0.40 586.30 723.18 

TP Perv. 0.41 11,511.79  4,719.83 0.0725 0.40 136.88 

TSS Imp. 1,171.32 5,654.88  6,623,674.04 0.2000 0.40 529,893.92 600,725.96 

TSS Perv. 175.80 11,511.79  2,023,772.68 0.0875 0.40 70,832.04 

 
3.4. New Source Offset 
 
Part II A 4 of the 2018 MS4 permit requires the County to offset 40% of increases 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 
County adopted Chapter 1096 “Stormwater Management Ordinance” of the Codified 
Ordinances of Loudoun County in 2003.  The water quality design criteria of the ordinance 
required a phosphorus loading rate of 0.45 pounds/acre/year, which is equivalent to 16% 
impervious cover.  Effective July 1, 2014, the County increased the standard to a phosphorus 
loading rate of 0.41 pounds/acre/year, which is equivalent to 60% forest, 30% pasture, and 10% 
impervious cover. Therefore, no new source offset is required. 
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3.5. Grandfathered Projects Offset 
 
Part II A 5 of the 2018 MS4 permit requires the County to offset any grandfathered projects that 
disturb one acre or greater that begin construction after July1, 2014 and where the project 
utilizes an average land cover condition greater than 16%.  As noted in Section 3.4, the County 
adopted post-construction stormwater management requirements in 2003 that define the 
average land cover condition as 16%.  Therefore, no grandfathered source offset is required. 
 
3.6. Total Reduction and Offset Requirements 
 
Table 3.C presents the total reduction and offset requirements that the County must achieve 
during the second MS4 permit cycle. 
 
Table 3.C – Total Reduction and Offset Requirements 
 

Reductions and Offsets TN (lbs/year) TP (lbs/year) TSS (lbs/year) 

Existing Source Reductions to 
Meet 40% Target 6,214.46 723.18 600,725.96 

+ New Source Offsets  -    -   -  

+ Grandfathered Offsets  -   -   -  

= Total Reductions and Offsets 6,214.46 723.18 600,725.96 
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4. Overall Pollutant Reduction Strategy 
 
The County’s overall strategy for achieving POC reductions includes a combination of BMPs as 
described below:  
 

• Over-Treatment by Facilities Installed to Meet Development Requirements.  This includes 
pollutant reductions achieved in excess of what is required for land disturbing activities 
under the County’s Stormwater Management Ordinance.  Over-treatment is tracked by 
the County and reported on an annual basis.5  For each development plan, the County 
tracks the post-development TP load, the TP removal required, and the TP removal 
achieved.  The County takes credit for the difference between TP removal required and 
TP removal achieved.  The methodology described in Appendix V.E of the DEQ guidance 
is used by the County to determine the reduction credit for TN and TSS.   

• County Stormwater Retrofits.  This includes County-initiated stormwater quality retrofit 
projects as well as retrofits above regulatory minimums initiated as a result of proffers to 
the County by developers.  Projects may include new structural facilities, design 
enhancements to existing facilities, or stream restoration projects.  The methodology 
described in Appendices V.A, V.B, and V.C are used by the County to calculate pollutant 
reduction credit. 

• Nutrient Management Plans (NMPs).  This includes NMPs implemented where nutrients 
are applied to under an acre within the MS4 service area and anywhere (over or under an 
acre) in areas outside of the MS4 service area.  Credit is only available for TP and TN and 
is calculated in accordance with Appendix V.K of the DEQ guidance. 

• Street/Parking Lot Sweeping.  This includes pollutant reductions associated with 
sweeping of County properties within the MS4 service area.  Based on communications 
with DEQ, it is anticipated that the methodology described in Appendix V.G of the DEQ 
guidance will be replaced by the methodology described in Recommendations of the 
Expert Panel to Define Removal Rates for Street and Storm Drain Cleaning Practices (May 
19, 2016).  As a result, the County will utilize the Expert Panel recommendations to 
calculate pollution reduction credit.   

• Septic System Disconnects.  This includes homes or businesses that are disconnected 
from individual septic systems starting January 1, 2006 within the MS4 service area.  
Credit is available for TN only.  To calculate credit, the 2010 U.S. Census is used to 
determine the County’s average number of people per household of 2.7.  The average is 
then multiplied by the TN edge of stream loading value of 3.6 lbs/TN/year/person.  
Credit for commercial or institutional disconnects is calculated on a case-by-case basis. 

• Nutrient Purchases.  This includes purchased credit in accordance with § 62.1-44.19:21 of 
the Code of Virginia. 

                                                           
5 The County also tracks any under-treatment, which is subtracted from over-treatment credit.  
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• Land Use Changes:  This includes land use changes that result in a pollutant load 
reduction.  Eligible land use changes include: (1) impervious to forest, mixed open, and 
turf; (2) turf to forest and mixed open; and, (3) mixed open to forest.  Based on 
communications with DEQ, the methodology described in Table V.H.1 of DEQ’s Guidance 
Memo No 15-2005 will be replaced with a new table.  As a result, the County will utilize 
the new table provided in draft form by DEQ to calculate pollution reduction credit from 
land use changes both inside and outside of the MS4.  The County will make adjustments 
as necessary if the draft table changes. 

• Other BMPs.  The County reserves the right to implement other BMPs that are allowed in 
accordance with DEQ’s Guidance Memo No 15-2005.  The guidance document 
specifically references the work of the Chesapeake Bay Urban Stormwater Workgroup, 
which includes credits for urban nutrient management and homeowner best 
management practices such as rainwater harvesting, downspout disconnection, 
permeable hard-scapes, tree planting, and impervious cover removal.  Any reductions 
will be described in the County’s MS4 annual reports to DEQ.   

 
  



Phase II Loudoun County Chesapeake Bay TMDL Action Plan 
Submittal to DEQ 

Page 15 

5. BMPs Implemented During the First Permit Cycle 
 
Progress made toward achieving pollutant reductions during the first permit cycle is 
documented in this section.  A list of BMPs, including the date of implementation and the 
reductions achieved, is included in Appendix B as required in Part II A 4 of the 2018 MS4 permit. 
 
5.1. Over-Treatment by Facilities Installed to Meet Development Requirements 
 
The County achieved pollutant reductions during the first permit cycle as a result of over-
treatment by stormwater management facilities installed to meet the requirements for new 
development under the County’s Stormwater Management Ordinance.  A list of plans used in 
the over-treatment analysis, including the date of implementation and the reductions achieved, 
is included in Appendix B. 
 
5.2. County Stormwater Retrofits 
 
The County implemented several stormwater retrofit projects during the first permit cycle.  
These are described in Figure 5.A.  Detailed pollutant reduction spreadsheets for these projects, 
including all required information in the 2018 MS4 permit, is provided in Appendix B in a format 
consistent with the Chesapeake Bay TMDL Special Conditions Guidance.   
 
Figure 5.A – Description of Completed County-Initiated Stormwater Retrofit 
 
Gwen Thompson Briar Patch Park Retrofits Description 

 

Gwen Thompson Briar Patch Park was 
retrofit in 2016 with a constructed 
wetland facility.  The retrofit treats 27.11 
acres of impervious cover. 
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Murray’s Bridge Removal Project Description 

 

The Murray’s Bridge removal project 
occurred in 2014 on Goose Creek.  The 
bridge was abandoned in place in 1970.  
The remainder of the bridge was 
impeding flow and causing bank erosion 
on both sides.  A report by Wetland 
Studies and Solutions, Inc. estimated 
erosion reduction rates as a result of the 
removal of the bridge and the 
stabilization of stream banks.  The picture 
on the left shows the abutment and 
resulting erosion prior to stabilization. 

 
Riverside High School Retrofits Description 

 

Two Level 1 bioretention facilities and six 
dry swales were installed at Riverside 
High School in 2015 per proffered 
conditions above regulatory 
requirements.  Together, the retrofits 
treat 4.55 acres of impervious cover. 

 
Sterling Business Park Pervious Pavement Description 

 

Pervious pavement was installed at 
Sterling Business Park per proffered 
conditions above regulatory 
requirements.  The pervious pavement 
treats 0.15 acre of impervious cover. 
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Sterling BMW Retrofit Description 

 

A Downstream Defender hydrodynamic 
separator unit was installed at Sterling 
BMW per proffered conditions above 
regulatory requirements.  The facility 
treats 1.82 acres of impervious cover. 

 
Countryside/McPherson Circle Retrofit Description 

 

A CDS hydrodynamic separator unit was 
installed at McPherson Circle near 
Brookmeade Court per proffered 
conditions above regulatory 
requirements.  The facility treats 1.66 
acres of impervious cover. 

 
5.3. Nutrient Management Plans 
 
The County did not achieve any credit through NMPs during the first permit cycle.  
 
5.4. Street/Parking Lot Sweeping 
 
The County achieved pollutant reductions during the first permit cycle as a result of its 
street/parking lot sweeping program.  The average amount swept from 2015-2017 was 17,500 
pounds per year.  However, the County expects new guidelines from DEQ to require use of the 
methodology described in Recommendations of the Expert Panel to Define Removal Rates for 
Street and Storm Drain Cleaning Practices (May 19, 2016) to calculate credit.  The minimum 
standard applicable to the County (practice SPC-6) requires a vacuum assisted sweeper at a 
frequency of four passes per year.  The County does not currently meet this standard.  Therefore, 
credit for street sweeping has been set to zero.   
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5.5. Septic System Disconnects 
 
The County achieved pollutant reductions during the first permit cycle as a result of septic 
system disconnects.  Septic disconnects from January 1, 2006 through the end of the first permit 
cycle along with the TN reduction calculations are shown in Appendix B. 
 
5.6. Nutrient Purchases 
 
The County did not purchase any credit during the first permit cycle.  
 
5.7. Land Use Changes 
 
The County achieved pollutant reductions during the first permit cycle as a result of land use 
changes.  These included three tree planting projects to convert turf to forested land use.  One 
project (Eagle Ridge Middle School) is located within the MS4 service area, while two projects 
(Belle Terra HOA and Loudoun County Landfill) are located outside of the MS4 service area.  
Calculations, including accounting for baseline conditions for changes outside of the MS4, are 
shown in Appendix B. 
 
5.8. Other BMPs 
 
The County did not implement other BMPs as provided for in the Chesapeake Bay TMDL Special 
Condition Guidance during the first permit cycle.  
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Table 5.A – Summary of Compliance with First Permit Cycle Requirements 
 

BMPs TN (lbs/year) TP (lbs/year) TSS (lbs/year) 

Over-Treatment 2,611.42 516.19 361,670.86 

County Stormwater Retrofits 369.44 69.19 39,862.74 

Nutrient Management Plans - - - 

Street/Parking Lot Sweeping - - - 

Septic System Disconnects 58.32 - - 

Nutrient Purchases - - - 

Land Use Changes 35.45 10.80 4,072.74 

Other BMPs - - - 

Total BMPs 3,074.64 596.18 405,606.33 

First Permit Cycle (5%) 
Reductions and Offsets 776.81 90.40 75,090.75 

Remainder/(Excess) 
Toward 5% Target (2,297.83) (505.78) (330,515.58) 
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6. BMPs Planned for the Second Permit Cycle 
 
This section describes the BMPs that will be implemented during the second permit cycle to 
achieve the cumulative 40% POC reduction target as required in Part II A 11 e of the 2018 MS4 
permit. 
 
6.1. Over-Treatment by Facilities Installed to Meet Development Requirements 
 
The County will continue to document pollutant reductions as a result of over-treatment by 
stormwater management facilities installed to meet the requirements for new development 
under the County’s Stormwater Management Ordinance.  The average annual reduction 
achieved from FY2016-FY2018 was 440 lbs/year for TN, 43 lbs/year for TP, and 40,000 lbs/year 
for TSS.  However, these figures are expected to decline over the next few years.  In FY2019, the 
County experienced negative credit as a result of two previous over-treatment projects being 
used for new development.  The County is conservatively assuming reductions for the remainder 
of the second permit cycle (FY20-FY23) in the amount of 50 lbs/year for TN, 10 lbs/year for TP, 
and 5,000 lbs/year for TSS.  Actual reductions will be reported in annual reports to DEQ.   
 
Table 6.A – Summary of Reductions from Over-Treatment 
 
 TN (lbs/year) TP (lbs/year) TSS (lbs/year) 

Achieved During 
First Permit Cycle 2,611.42 516.19 361,670.86 

Planned for Second 
Permit Cycle 206.46 39.88 18,885.70 

Total 2,817.88 556.07 380,556.56 
 

6.2. County Stormwater Retrofits 
 
The County plans to construct multiple projects that will be completed during the second permit 
cycle.  Five of these projects are in the planning or design phase.  Detailed pollutant reduction 
spreadsheets for these projects are provided in Appendix C in a format consistent with the 
Chesapeake Bay TMDL Special Conditions Guidance.  An additional four projects are in the 
conceptual phase.  Estimated pollutant reductions for each project are included in Appendix C.  
The County reserves the right to substitute conceptual projects with equivalent projects based 
on further analysis.  Projects are summarized in Figure 6.A   
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Figure 6.A – Description of Planned County-Initiated Stormwater Retrofits 
 
Loudoun Valley Estates Pond Retrofit Description 

 

This pond was originally built as an 
extended detention dry pond.  The 
retrofit involves converting the facility to 
a constructed wetland.  The facility drains 
72.85 acres, including 17 acres of 
impervious area.  This project is being 
funded in part by a Virginia Stormwater 
Local Assistance Fund grant and has been 
reviewed by DEQ. 

 
Phil Bolen Memorial Park Stream Restoration Description 

 

This project involves the restoration of 
1,350 linear feet of an un-named tributary 
of Sycolin Creek at the Phil Bolen 
Memorial Park.  The current stream is in a 
highly degraded condition.  The project 
will stabilize and restore the channel with 
a gravel/cobble riffle/pool morphology 
typical of Virginia Piedmont streams.  

 
Countryside Stream Restoration Description 

 

This project involves the restoration of 
~1,700 linear feet of Horsepen Run near 
River Bend Middle School.  Horsepen 
drains directly to the Potomac River.  The 
current stream is in a highly degraded 
condition. 
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Trailside Park (Upper) Stream Restoration Description 

 

This project involves the restoration of 
~900 linear feet of a tributary of 
Beaverdam Run within Trailside Park.  The 
current stream is in a highly degraded 
condition. 

 
Sterling Commercial Pond Retrofit (MD1745) Description 

 

This pond was originally built as an 
extended detention dry pond to serve a 
highly commercial/industrial area.  The 
project involves converting the pond to a 
constructed wetland.  The facility drains 
116.64 acres, including 64.12 acres of 
impervious area. 

 

Additional Proposed Projects Description 
Conklin Park Retrofit Retrofit of existing stormwater pond to a 

constructed wetland. 
Conklin Park Stream Restoration Restoration of approximately 1,300 LF of 

highly degraded stream. 
Bles Park Stream Restoration Restoration of approximately 1,300 LF of 

highly degraded stream. 
Dulles South Retrofit Retrofit of existing stormwater pond to a 

constructed wetland. 
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Table 6.B – Summary of Reductions from County-Initiated Projects 
 

 Project TN (lbs/year) TP (lbs/year) TSS (lbs/year) 

Achieved During 
First Permit Cycle  369.44 69.19 39,862.74 

Planned for 
Second Permit 
Cycle 

Loudoun 
Valley Estates 208.86 23.50 10,465.27 

 

Phil Bolen 
Stream 

Restoration 
53.95 69.07 42,065.33 

Countryside 
Stream 

Restoration 
366.98 184.73 58,266.49 

Trailside Park 
Stream 

Restoration 
46.34 25.85 7,357.19 

Sterling 
Commercial 

(MD1745) 
635.82 77.66 10,612.49 

Additional 
Proposed 

Projects 
810.00 153.00 46,200.00 

Subtotal 2,121.96 533.82 174,966.77 

Total  2,491.40 603.01 214,829.51 
 
6.3. Nutrient Management Plans 
 
The County plans to take credit for four nutrient management plans (NMPs) implemented 
outside of the MS4.  A list of NMPs, including the date of expected implementation and the 
reductions achieved, is included in Appendix C. 
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Table 6.C – Summary of Reductions from Nutrient Management Plans 
 
 TN (lbs/year) TP (lbs/year) TSS (lbs/year) 

Achieved During 
First Permit Cycle 0.00 0.00  

Planned for Second 
Permit Cycle 6.13 0.12  

Total 6.13 0.12  
 
6.4. Street/Parking Lot Sweeping 
 
As noted previously, DEQ is in the process of changing its guidelines regarding street sweeping.  
The County does not currently meet the standard in Recommendations of the Expert Panel to 
Define Removal Rates for Street and Storm Drain Cleaning Practices (May 19, 2016).  The County 
will assess its practices and include any reductions in the County’s MS4 annual reports.  
 
Table 6.D – Summary of Reductions from Street Sweeping 
 

 TN (lbs/year) TP (lbs/year) TSS (lbs/year) 

Achieved During 
First Permit Cycle 0.00 0.00 0.00 

Planned for Second 
Permit Cycle To be determined. To be determined. To be determined. 

Total 0.00 0.00 0.00 
 
6.5. Septic System Disconnects 
 
The County will continue to take credit for septic disconnects.  In addition to those reported 
during the first permit cycle, the County reported three additional disconnects in FY2019.  Due 
to the variability in annual septic disconnects, the County is not making assumptions about 
additional credits.  Rather, credit will be reported to DEQ in the County’s MS4 annual reports.  
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Table 6.E – Summary of Reductions from Septic System Disconnects 
 
 TN (lbs/year) TP (lbs/year) TSS (lbs/year) 

Achieved During 
First Permit Cycle 58.32   

Planned for Second 
Permit Cycle 29.16   

Total 87.48   
 
6.6. Nutrient Purchases 
 
The County purchased 30 pounds of TP and associated TN and TSS in FY2019 and intends to 
purchase at least 30 pounds of TP each year through FY2023 in accordance with § 62.1-44.19:21 
of the Code of Virginia.  The County will report any associated amount of TN and TSS (which 
differs based on the specific provider) in MS4 annual reports to DEQ.  For planning purposes, 
the County is using a conservative TP:TN ratio of 1:7 and TP:TSS ratio of 1:370 based on the 
purchase made in FY2019 and a survey of credits purchased for private development in the 
Northern Virginia region.  
 
Table 6.F – Summary of Reductions from Nutrient Purchases 
 
 TN (lbs/year) TP (lbs/year) TSS (lbs/year) 

Achieved During 
First Permit Cycle 0.00 0.00 0.00 

Planned for Second 
Permit Cycle 1,022.66 150.00 48,294.79 

Total 1,022.66 150.00 48,294.79 
 
6.7. Land Use Changes 
 
The County will continue to take credit for land use changes.  Conversion details and applicable 
credit will be reported to DEQ in the County’s MS4 annual reports.  
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Table 6.G – Summary of Reductions from Land Use Changes 
 

 TN (lbs/year) TP (lbs/year) TSS (lbs/year) 

Achieved During 
First Permit Cycle 35.45 10.80 4,072.74 

Planned for Second 
Permit Cycle To be determined. To be determined. To be determined. 

Total 35.45 10.80 4,072.74 
 
6.8. Other BMPs 
 
The County will report other BMPs as provided for in the Chesapeake Bay TMDL Special 
Condition Guidance in MS4 annual reports to DEQ. 
 
Table 6.H – Summary of Reductions from Other BMPs 
 
 TN (lbs/year) TP (lbs/year) TSS (lbs/year) 

Achieved During 
First Permit Cycle 0.00 0.00 0.00 

Planned for Second 
Permit Cycle To be determined. To be determined. To be determined. 

Total 0.00 0.00 0.00 
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7. Compliance Summary 
 
Tables 7.A and 7.B demonstrate how the County will meet the required reductions from Section 
3 for each POC with the BMPs described in Sections 6.1 through 6.8.  
 
Table 7.A – Compliance Summary – Table 
 

 TN (lbs/year) TP (lbs/year) TSS (lbs/year) 

Reductions from Existing 
Sources to Meet 40% Target 6,214.46 723.18 600,725.96 

+ New Source Offsets - - - 

+ Grandfathered Offsets  - - - 

= Total Reductions and 
Offsets 6,214.46 723.18 600,725.96 

- Actual and Planned BMPs 
from Sections 5 and 6 6,461.00 1,320.01 647,753.60 

Over-Treatment 2,817.88 556.07 380,556.56 

County Stormwater Retrofits 2,491.40 603.01 214,829.51 

Nutrient Management Plans 6.13 0.12 - 

Street/Parking Lot Sweeping - - - 

Septic System Disconnects 87.48 - - 

Nutrient Purchases 1,022.66 150.00 48,294.79 

Land Use Change 35.45 10.80 4,072.74 

Other BMPs - - - 

= Remainder/(Excess) (246.54) (596.83) (47,027.64) 

Progress Toward 100% Target 41.6% 73.0% 43.1% 
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Figure 7.A – Compliance Summary – Chart 
 

 
 
8. Public Comments 
 
In accordance with Part II A 11 f of the 2018 MS4 permit, the County provided an opportunity 
for public comment on this plan.  The plan was posted on the County’s website and a public 
notice was distributed with instructions for how to provide comments.  Three comments were 
received by the October 31, 2019 deadline.  However, they did not necessitate changes to the 
plan.  A snapshot of the public notice and the webpage are provide in Appendix D.   
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Appendix A – Loudoun County MS4 Service Area Delineation 
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Appendix B 
 

List of BMPs Implemented During the First Permit Cycle 
 
All calculations and supporting documentation were included in the initial Chesapeake Bay 
TMDL Action Plan and/or MS4 annual reports provided to DEQ. 
 
BMP Under/Over Evaluation 
 
FY2016 
 

 
 
FY2017 
 

 
 
FY2018 
 

 

Plan Name Number BMP Type
Post Development 

TP Load
TP Reduction 

Required
TP Reduction 

Achieved
TP Credit Proportion TN Site Load

TN BMP 
Efficiency

TN Total 
Reduction

TN Credit TSS Site Load
TSS BMP 

Efficiency
TSS Total 

Reduction
TSS Credit

Loudoun County ES28 STPL-2016-0033 Enhanced Extended Detention 73.94 30.69 30.85 0.16 1.0% 510.19 0.20 102.04 1.02 34692.65 0.60 20815.59 208.16
Beaumeade CPAP-2013-0034 Retention 116.88 73.41 73.58 0.17 0.0% 806.47 0.30 241.94 0.00 54840.10 0.60 32904.06 0.00
Stone Ridge Association CPAR-2015-0048 Retention 0.38 0 0.19 0.19 100.0% 2.62 0.30 0.79 0.79 178.30 0.60 106.98 106.98
Sugarland Day Care Center STPL-2014-0027 Bioretention 2.78 1.0395 1.3448 0.3053 23.0% 19.18 0.64 12.28 2.82 1304.38 0.55 717.41 165.00
COPT STMP-2015-0010 Retention 53.47 39.53 39.88 0.35 1.0% 368.94 0.30 110.68 1.11 25088.12 0.60 15052.87 150.53
Vine & Branches STPL-2016-0018 Bioretention 8.46 4.65 5.07 0.42 8.0% 58.37 0.64 37.36 2.99 3969.43 0.55 2183.19 174.66
East Gate Self Storage STPL-2016-0028 Wet Pond 70.17 41.02 41.65 0.63 2.0% 484.17 0.30 145.25 2.91 32923.76 0.60 19754.26 395.09
The Grange At Willowsford CPAP-2013-0050 Extended Detention 46.4 3.47 4.15 0.68 16.0% 320.16 0.20 64.03 10.24 21770.88 0.60 13062.53 2090.00
Panda Stonewall SPAM-2016-0033 Extended Detention 41.2 16.3 17.01 0.71 4.0% 284.28 0.20 56.86 2.27 19331.04 0.60 11598.62 463.94
Tanglewood North CPAP-2014-0002 Extended Detention 8.16 1.52 2.33 0.81 35.0% 56.30 0.20 11.26 3.94 3828.67 0.60 2297.20 804.02
Loudoun Center CPAP-2014-0026 Wet Pond 6.6 2 2.9 0.9 31.0% 45.54 0.30 13.66 4.23 3096.72 0.60 1858.03 575.99
Gateway Community Church STPL-2014-0029 Extended Detention 10.1 2.55 4.03 1.48 37.0% 69.69 0.20 13.94 5.16 4738.92 0.60 2843.35 1052.04
Glascock Field STPL-2015-0021 Wet Pond 6.56 2.33 3.85 1.52 39.0% 45.26 0.30 13.58 5.30 3077.95 0.60 1846.77 720.24
Centergate Self Storage STPL-2015-0026 Wet Pond 20.9 8.48 10.46 1.98 19.0% 144.21 0.30 43.26 8.22 9806.28 0.60 5883.77 1117.92
Marbury Phase III CPAR-2013-0052 Extended Detention 129.7 26.6 28.8 2.2 8.0% 894.93 0.20 178.99 14.32 60855.24 0.60 36513.14 2921.05
Willowsford CPAP-2012-0082 Wet Pond 8.71 0 4.36 4.36 100.0% 60.10 0.30 18.03 18.03 4086.73 0.60 2452.04 2452.04
Longview Crest CPAP-2015-0027 Conserved Open Space 15.54 0 5.18 5.18 100.0% 107.23 0.25 26.81 26.81 7291.37 0.70 5103.96 5103.96
Cryusone LLC STMP-2016-0003 Wet Pond 31.31 13.5 18.69 5.19 28.0% 216.04 0.30 64.81 18.15 14690.65 0.60 8814.39 2468.03
Lenah Mill CPAP-2014-0007 Wet Pond 74.14 11.16 29.84 18.68 63.0% 511.57 0.30 153.47 96.69 34786.49 0.60 20871.89 13149.29
Total 45.9153 225 34118.94

Plan Name Number BMP Type
Post Development 

TP Load
TP Reduction 

Required
TP Reduction 

Achieved
TP Credit Proportion TN Site Load

TN BMP 
Efficiency

TN Total 
Reduction

TN Credit TSS Site Load
TSS BMP 

Efficiency
TSS Total 

Reduction
TSS Credit

Remington Townhomes STPL-2017-0004 Wet Pond 14.58 8.07 8.5 0.43 5.0% 100.60 0.30 30.18 1.51 6840.94 0.60 4104.56 205.23
Loudoun School for Gifted STPL-2016-0014 Underground 2.62 1.24 1.38 0.14 10.0% 18.08 0.20 3.62 0.36 1229.30 0.60 737.58 73.76
Daycare Montessori STPL-2017-0005 Wet Pond 2.69 1.49 1.57 0.08 5.0% 18.56 0.30 5.57 0.28 1262.15 0.60 757.29 37.86
Fairfax Christian School STPL-2015-0031 Filterra 8.24 4.74 4.84 0.1 2.0% 56.86 0.40 22.74 0.45 3866.21 0.80 3092.97 61.86
Nicholson Farm CPAP 2016-0018 Dry Swales 39.3 16.91 17.02 0.11 1.0% 271.17 0.45 122.03 1.22 18439.56 0.70 12907.69 129.08
Dulles South Middle School STPL 2016-0024 Wet Pond 27.85 13.74 13.89 0.15 1.0% 192.17 0.30 57.65 0.58 13067.22 0.60 7840.33 78.40
Whitman Farm CPAP-2016-0025 Wet Pond 46.71 23.98 24.32 0.34 1.0% 322.30 0.30 96.69 0.97 21916.33 0.60 13149.80 131.50
Whitman Braddock Road CPAP-2016-0036 Dry Pond 11.54 2.56 3.04 0.48 16.0% 79.63 0.20 15.93 2.55 5414.57 0.60 3248.74 519.80
Aldie Estates CPAP-2013-0020 Dry Pond 14.5 2.5 3.4 0.9 26.0% 100.05 0.20 20.01 5.20 6803.40 0.60 4082.04 1061.33
Willowsford CPAP-2013-0046 Dry Pond 30.04 6.33 7.37 1.04 14.0% 207.28 0.20 41.46 5.80 14094.77 0.60 8456.86 1183.96
Goose Creek Club CPAP-2016-0004 Bioretention 26.86 13.78 15.14 1.36 9.0% 185.33 0.25 46.33 4.17 12602.71 0.55 6931.49 623.83
Lenah Mill CPAP-2014-0062 Dry Pond 64.177 13.02 19.04 6.02 32.0% 442.82 0.20 88.56 28.34 30111.85 0.60 18067.11 5781.48
Lenah Section 6 CPAP 2016-0034 Wet Pond 41.355 6.67 15.7 9.03 58.0% 285.35 0.30 85.61 49.65 19403.77 0.60 11642.26 6752.51
Brambleton HS STPL-2016-0040 Wet Pond 75.75 37.96 50.58 12.62 25.0% 522.68 0.30 156.80 39.20 35541.90 0.60 21325.14 5331.29

Total 32.8 140.28 21971.89

Number BMP Type
Post Development 

TP Load
TP Reduction 

Required
TP Reduction 

Achieved
TP Credit Proportion TN Site Load

TN BMP 
Efficiency

TN Total 
Reduction

TN Credit TSS Site Load
TSS BMP 

Efficiency
TSS Total 

Reduction
TSS Credit

STPL-2017-0030 Wet Pond 16.61 6.82 9.79 2.97 30.0% 114.61 0.30 34.38 10.31 7793.41 0.50 3896.71 1169.01
CPAP-2015-0009 Bioretention 5.4 2.46 3.24 0.78 24.0% 37.26 0.64 23.85 5.72 2533.68 0.55 1393.52 334.44
CPAP-2015-0013 Bioretention 55.49 -16.34 6.76 23.1 342.0% 382.88 0.64 245.04 838.04 26035.91 0.55 14319.75 48973.55
CPAP-2016-0013 Wet Pond 60.41 16.14 16.77 0.63 4.0% 416.83 0.30 125.05 5.00 28344.37 0.50 14172.19 566.89
CPAP-2017-0021 Manufactured 8.91 0.45 1.49 1.04 70.0% 61.48 0.30 18.44 12.91 4180.57 0.60 2508.34 1755.84
STMP-2017-0012 Wet Pond #2 53.96 36.1 36.73 0.63 2.0% 372.32 0.30 111.70 2.23 25318.03 0.60 15190.82 303.82
STMP-2018-0001 Wet Pond #2 106.5 73.64 80.42 6.78 8.0% 734.85 0.30 220.46 17.64 49969.80 0.60 29981.88 2398.55
STPL-2014-0017 Wet Pond 118.89 75.424 75.439 0.015 0.0% 820.34 0.30 246.10 0.00 55783.19 0.60 33469.91 0.00
STPL-2016-0007 Wet Pond 216.69 87.86 100.66 12.8 13.0% 1495.16 0.30 448.55 58.31 101670.95 0.60 61002.57 7930.33
STPL-2016-0021 Bioretention 2.16 0.56 0.56 0 0.0% 14.90 0.64 9.54 0.00 1013.47 0.55 557.41 0.00
STPL-2017-0029 Dry Swale 1.05 0.24 0.38 0.14 37.0% 7.25 0.55 3.99 1.48 492.66 0.60 295.60 109.37

48.885 951.64 63541.8
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County Retrofit Projects 
 
Gwen Thompson Briar Patch Park Constructed Wetland 
 

 
 
  

Description:

Completion Date: Spring 2016
Location: Lat: 39.016420 Long: -77.388620
Methodology: Chesapeake Bay TMDL Special Condition Requirements Memorandum (5/18/2015)

TN and TP = Appendix V.A - Virginia Stormwater Clearinghouse BMPs for Constructed Wetland #1
TSS = Appendix V.C - Chesapeake Bay Program Established Efficiencies

Downward Modification Table Based on Defficiencies (Applies to Retrofit of Existing Facilities Only)

BMP Type Modification Type
Downward Modification Applied 

(%)
NA NA

Total % 0

Efficiency for New Facility

Pollutant Existing Facility Efficiency
Downward Modification * 
Existing Pond Efficiency

New Facility Efficiency Total Efficiency

TP 0 0 50 50
TN 0 0 25 25
TSS 0 0 60 60

Table 2b:  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/acre)

Estimated Total POC Load 
Based on 2009 Progress 
Run

New BMP 
Efficiency

Load Reduction

Regulated Urban Impervious 27.11 16.86 457.07 25.00 114.27
Regulated Urban Pervious 53.68 10.07 540.56 25.00 135.14
Regulated Urban Impervious 27.11 1.62 43.92 50.00 21.96
Regulated Urban Pervious 53.68 0.41 22.01 50.00 11.00
Regulated Urban Impervious 27.11 1,171.32 31,754.49 60.00 19,052.69
Regulated Urban Pervious 53.68 175.80 9,436.94 60.00 5,662.17

TN Reduction (lbs/year) 249.41

TP Reduction (lbs/year) 32.96

TSS Reduction (lbs/year) 24,714.86

Total Nitrogen

Total Phosphorus

Total Suspended Solids

Gwen Thompson Briar Patch Park Constructed Wetland

New constructed wetland treating existing impervious area at Gwen Thompson Briar Patch Park, 21660 Sterling Boulevard, Sterling, Virginia.  Part of a larger 
project with two bioretention facilities (A and B) and a constructed wetland.
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Riverside High School Bioretention 
 

 
  

Description:

Completion Date: 2015
Location: Lat: 39.092260 Long: -77.490029
Methodology: Chesapeake Bay TMDL Special Condition Requirements Memorandum (5/18/2015)

TP and TN = Appendix V.A - Virginia Stormwater BMP Clearinghouse Level 1 Bioretention
TSS = Appendix V.C - Chesapeake Bay Program Established Efficiencies

Downward Modification Table Based on Defficiencies (Applies to Retrofit of Existing Facilities Only)

BMP Type Modification Type
Downward Modification Applied 

(%)
NA NA

Total % 0

Efficiency for New Facility

Pollutant Existing Facility Efficiency
Downward Modification * 
Existing Pond Efficiency

New Facility Efficiency Total Efficiency

TP 0 0 55 55
TN 0 0 64 64
TSS 0 0 55 55

Table 2b:  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/acre)

Estimated Total POC Load 
Based on 2009 Progress 
Run

New BMP 
Efficiency

Load Reduction

Regulated Urban Impervious 1.22 16.86 20.57 64.00 13.16
Regulated Urban Pervious 0.18 10.07 1.81 64.00 1.16
Regulated Urban Impervious 1.22 1.62 1.98 55.00 1.09
Regulated Urban Pervious 0.18 0.41 0.07 55.00 0.04
Regulated Urban Impervious 1.22 1,171.32 1,429.01 55.00 785.96
Regulated Urban Pervious 0.18 175.80 31.64 55.00 17.40

TN Reduction (lbs/year) 14.32

TP Reduction (lbs/year) 1.13

TSS Reduction (lbs/year) 803.36

Riverside High School Bioretention

Two Level 1 bioretention facilities installed per proffered conditions above regulatory requirements.

Total Nitrogen

Total Phosphorus

Total Suspended Solids
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Riverside High School Dry Swales 
 

 
 
  

Description:

Completion Date: 2015
Location: Lat: 39.092260 Long: -77.490029
Methodology: Chesapeake Bay TMDL Special Condition Requirements Memorandum (5/18/2015)

TP and TN = Appendix V.A - Virginia Stormwater BMP Clearinghouse Level 1 Dry Swale
TSS = Appendix V.C - Chesapeake Bay Program Established Efficiencies, Bioswale

Downward Modification Table Based on Defficiencies (Applies to Retrofit of Existing Facilities Only)

BMP Type Modification Type
Downward Modification Applied 

(%)
NA NA

Total % 0

Efficiency for New Facility

Pollutant Existing Facility Efficiency
Downward Modification * 
Existing Pond Efficiency

New Facility Efficiency Total Efficiency

TP 0 0 52 52
TN 0 0 55 55
TSS 0 0 80 80

Table 2b:  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/acre)

Estimated Total POC Load 
Based on 2009 Progress 
Run

New BMP 
Efficiency

Load Reduction

Regulated Urban Impervious 3.33 16.86 56.14 55.00 30.88
Regulated Urban Pervious 0.36 10.07 3.63 55.00 1.99
Regulated Urban Impervious 3.33 1.62 5.39 52.00 2.81
Regulated Urban Pervious 0.36 0.41 0.15 52.00 0.08
Regulated Urban Impervious 3.33 1,171.32 3,900.50 80.00 3,120.40
Regulated Urban Pervious 0.36 175.80 63.29 80.00 50.63

TN Reduction (lbs/year) 32.87

TP Reduction (lbs/year) 2.88

TSS Reduction (lbs/year) 3,171.03

Riverside High School Dry Swales

Six dry swales installed per proffered conditions above regulatory requirements.

Total Nitrogen

Total Phosphorus

Total Suspended Solids
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Murray’s Ford Bridge Removal and Bank Stabilization 
 

 
  

Assessment Length (ft) 450.00             

STEP 1 TN TP TSS
Impervious 5% Rate 
Reduction (lbs/ac/yr) from 
Table 3b of 2013 Permit

0.07587000    0.01296000    11.71320000      

Pervious 5% Rate Reduction 
(lbs/ac/yr) from Table 3b of 
2013 Permit

0.03021000    0.00148625    0.76912500        

Initial Sediment Reduction 
(tons/yr)

133.25                  

Conversion to Pounds 
(2.28*TSS Tons for TN; 
1.05*TSS Tons for TP; 
TSS*2,000)

303.81             139.91             266,500.00         

Apply Effectiveness of 50% 151.91             69.96                133,250.00         
Apply Delivery Factor of 
0.181 for TSS in Piedmont

24,118.25            

Total Reduction Based on 
Protocol 1 (lbs)

151.91             69.96                24,118.25            

STEP 2 Total Impervious Forested Pervious Total Urban
Regulated Acres 390.44             104.41             -                        286.03          390.44         
Unregulated Acres 220,767.18     3,392.55          96,695.66            120,678.97 124,071.52 

221,157.62     3,496.96          96,695.66            120,965.00 124,461.96 

STEP 3
Land Ratio TN TP TSS

Regulated Urban 0.00 0.27                  0.12                      42.58            
Unregulated Urban 0.56 85.22                39.25                    13,530.57    
Unregulated Forested 0.44 66.42                30.59                    10,545.10    

STEP 4 TN TP TSS
Required Baseline Reduction 
on Unregulated Impervious 
(lbs/yr)

5,147.86          879.35             794,752.33         

Required Baseline Reduction 
on Unregulated Pervious 
(lbs/yr)

72,914.23       3,587.18          1,856,344.26      

Total Required Baseline 
Reduction on Unregulated 
(lbs/yr)

78,062.09       4,466.53          2,651,096.59      

MS4 Credits 0.27                  0.12                  42.58                    
Unregulated Urban Credits -                    -                    -                        
Unregulated Forested 
Credits

66.42                30.59                10,545.10            

Total Credits 66.68                30.71                10,587.68            

Portion of Reductions (lbs/yr)

Murray's Ford Bridge Removal and Bank Stabilization
2014

Latitude:  39.0387192 HUC: PL15

Longitude: -775360684
Calculation Method: Expert Panel Protocol 1 based on 
Bank Erosion Hazard Index and Near-Bank Stress tools 
(WSSI, 2011).
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Sterling Business Park (Glenn Drive) Pervious Pavement Retrofit 
 

 
  

Description:

Completion Date: 2017
Location: Lat: 38.998768 Long: -77.428720
Methodology: Chesapeake Bay TMDL Special Condition Requirements Memorandum (5/18/2015)

TP and TN = Appendix V.A - Virginia Stormwater BMP Clearinghouse Permeable Pavement 1
TSS = Appendix V.C - Chesapeake Bay Program Established Efficiencies, Permeable Pavement w/o Sand, Veg; A/B Soils and Underdrain

Downward Modification Table Based on Defficiencies (Applies to Retrofit of Existing Facilities Only)

BMP Type Modification Type
Downward Modification Applied 

(%)
NA NA

Total % 0

Efficiency for New Facility

Pollutant Existing Facility Efficiency
Downward Modification * 
Existing Pond Efficiency

New Facility Efficiency Total Efficiency

TP 0 0 59 59
TN 0 0 59 59
TSS 0 0 70 70

Table 2b:  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/acre)

Estimated Total POC Load 
Based on 2009 Progress 
Run

New BMP 
Efficiency

Load Reduction

Regulated Urban Impervious 0.15 16.86 2.53 59.00 1.49
Regulated Urban Pervious 0.06 10.07 0.60 59.00 0.36
Regulated Urban Impervious 0.15 1.62 0.24 59.00 0.14
Regulated Urban Pervious 0.06 0.41 0.02 59.00 0.01
Regulated Urban Impervious 0.15 1,171.32 175.70 70.00 122.99
Regulated Urban Pervious 0.06 175.80 10.55 70.00 7.38

TN Reduction (lbs/year) 1.85

TP Reduction (lbs/year) 0.16

TSS Reduction (lbs/year) 130.37

Sterling Business Park (Glenn Drive) Pervious Pavement

New pervious pavement as proffer.

Total Nitrogen

Total Phosphorus

Total Suspended Solids
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Sterling BMW Downstream Defender Retrofit 
 

 
  

Description:

Completion Date: 2017
Location: Lat: 39.012322 Long: -77.440083
Methodology: Chesapeake Bay TMDL Special Condition Requirements Memorandum (5/18/2015)

TP = Appendix V.A - Virginia Stormwater BMP Clearinghouse Webpage Practice 16, Hydrodynamic Devices
TN and TSS = Appendix V.C - Chesapeake Bay Program Established Efficiencies

Downward Modification Table Based on Defficiencies (Applies to Retrofit of Existing Facilities Only)

BMP Type Modification Type
Downward Modification Applied 

(%)
NA NA

Total % 0

Efficiency for New Facility

Pollutant Existing Facility Efficiency
Downward Modification * 
Existing Pond Efficiency

New Facility Efficiency Total Efficiency

TP 0 0 20 20
TN 0 0 5 5
TSS 0 0 10 10

Table 2b:  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/acre)

Estimated Total POC Load 
Based on 2009 Progress 
Run

New BMP 
Efficiency

Load Reduction

Regulated Urban Impervious 1.82 16.86 30.69 5.00 1.53
Regulated Urban Pervious 0.12 10.07 1.21 5.00 0.06
Regulated Urban Impervious 1.82 1.62 2.95 20.00 0.59
Regulated Urban Pervious 0.12 0.41 0.05 20.00 0.01
Regulated Urban Impervious 1.82 1,171.32 2,131.80 10.00 213.18
Regulated Urban Pervious 0.12 175.80 21.10 10.00 2.11

TN Reduction (lbs/year) 1.59

TP Reduction (lbs/year) 0.60

TSS Reduction (lbs/year) 215.29

Sterling BMW Downstream Defender

New Downstream Defender hydrodymanic separator unit.

Total Nitrogen

Total Phosphorus

Total Suspended Solids
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Countryside/McPherson Circle CDS Retrofit 
 

  
 
  

Description:

Completion Date: 2018
Location: Lat: 39.055485 Long: -77.417850
Methodology: Chesapeake Bay TMDL Special Condition Requirements Memorandum (5/18/2015)

TP = Appendix V.A - Virginia Stormwater BMP Clearinghouse Webpage Practice 16, Hydrodynamic Devices
TN and TSS = Appendix V.C - Chesapeake Bay Program Established Efficiencies

Downward Modification Table Based on Defficiencies (Applies to Retrofit of Existing Facilities Only)

BMP Type Modification Type
Downward Modification Applied 

(%)
NA NA

Total % 0

Efficiency for New Facility

Pollutant Existing Facility Efficiency
Downward Modification * 
Existing Pond Efficiency

New Facility Efficiency Total Efficiency

TP 0 0 20 20
TN 0 0 5 5
TSS 0 0 10 10

Table 2b:  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/acre)

Estimated Total POC Load 
Based on 2009 Progress 
Run

New BMP 
Efficiency

Load Reduction

Regulated Urban Impervious 1.66 16.86 27.99 5.00 1.40
Regulated Urban Pervious 2.6 10.07 26.18 5.00 1.31
Regulated Urban Impervious 1.66 1.62 2.69 20.00 0.54
Regulated Urban Pervious 2.6 0.41 1.07 20.00 0.21
Regulated Urban Impervious 1.66 1,171.32 1,944.39 10.00 194.44
Regulated Urban Pervious 2.6 175.80 457.08 10.00 45.71

TN Reduction (lbs/year) 2.71

TP Reduction (lbs/year) 0.75

TSS Reduction (lbs/year) 240.15

Countryside/McPherson Circle CDS

New CDS hydrodymanic separator unit.

Total Nitrogen

Total Phosphorus

Total Suspended Solids
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Septic Disconnects 
 
There were six residential septic disconnects within the County MS4 through FY18.   
 

 
 

 
 
Land Use Changes 
 
There were three land use changes within the County through FY18.   
 

 
 

 

Septic Conversions Through June 30, 2018

Reduction from Residential Septic Conversions

3.6 From DEQ.
2.7 From Loudoun County.

6 Ensure that all records are captured in the list of conversions.

Residential TN Reduction (lbs/year) = 58.32

TN Edge of Stream Loading 
Average number of people per 
Number of residential conversions: 

Parcel Address Parcel City/State Lat Long

Status 
Change 
Date Type (R or C)

24914 Gum Spring Chantilly, VA 20152 38.930068 -77.541122 5/19/2015 R
24914 Gum Spring Chantilly, VA 20152 38.930068 -77.541122 5/24/2016 R
39255 Karlino Ct Hamilton, VA 20158 39.13744 -77.644715 5/22014 R
43750 Partlow Rd Ashburn, VA 20147 39.04049 -77.487066 6/26/2017 R
45580 Terminal DrSterling, VA 20166 38.98667 -77.424497 8/27/2008 R
46531 Harry Byrd HSterling, VA 20164 39.023284 -77.389948 4/5/2013 R

Site Acres
Inside MS4? 

(Y or N)
Date 

Effective TN Credit TP Credit TSS Credit
TN Baseline 
in Lbs/Ac/Yr

TP Baseline 
in Lbs/Ac/Yr

TSS Baseline 
in Lbs/Ac/Yr

Reduction 
Factor

Final TN 
Credit

Final TP 
Credit

Final TSS 
Credit Description

Belle Terra HOA 2.88          N 2017 16.07      4.20       1,604.16      0.6042000     0.0297250    15.3825000    0.5           6.30 2.02 757.78
~984 trees; HOA paid for and 
maintains

Eagle Ridge Middle School 1.70          Y 2017 9.49       2.48       946.90         0.6042000     0.0297250    15.3825000    0.5           9.49 2.48 946.90 ~700 hardwood seedlings

Loudoun Landfill 9.00          N 2015 50.22      13.14      5,013.00      0.6042000     0.0297250    15.3825000    0.5           19.67 6.30 2368.06
~680 trees per acre (mix of 
conifer and hardwood)



Phase II Loudoun County Chesapeake Bay TMDL Action Plan 
Submittal to DEQ 

Appendix C 

Appendix C 
 

Calculations and Supporting Documents for BMPs 
Implemented and Planned During the Second Permit Cycle 

 
Summary of BMPs Planned During the Second Permit Cycle 

 

  

Through FY18 FY19 FY20 FY21 FY22 FY23 Cycle Difference
Over-Treatment
TN 2,611.42           2,617.88           2,667.88           2,717.88           2,767.88           2,817.88           206.46                     
TP 516.19              516.07              526.07              536.07              546.07              556.07              39.88                       
TSS 361,670.86       360,556.56       365,556.56       370,556.56       375,556.56       380,556.56       18,885.70                 

Retrofit Projects
TN 369.44              578.30              632.26              999.24              1,951.40           2,491.40           2,121.96                   
TP 69.19                92.70                161.77              346.49              500.01              603.01              533.82                     
TSS 39,862.74         50,328.00         92,393.33         150,659.82       196,929.51       214,829.51       174,966.77               

Nutrient Management Plans
TN -                   6.13                  6.13                  6.13                  6.13                  6.13                  6.13                         
TP -                   0.12                  0.12                  0.12                  0.12                  0.12                  0.12                         
TSS -                   -                   -                   -                   -                   -                   -                           

Sweeping
TN -                   -                   -                   -                   -                   -                   -                           
TP -                   -                   -                   -                   -                   -                   -                           
TSS -                   -                   -                   -                   -                   -                   -                           

Septic System Disconnects
TN 58.32                87.48                87.48                87.48                87.48                87.48                29.16                       
TP -                   -                   -                   -                   -                   -                   -                           
TSS -                   -                   -                   -                   -                   -                   -                           

Nutrient Purchases
TN -                   182.66              392.66              602.66              812.66              1,022.66           1,022.66                   
TP -                   30.00                60.00                90.00                120.00              150.00              150.00                     
TSS -                   3,894.79           14,994.79         26,094.79         37,194.79         48,294.79         48,294.79                 

Redevelopment
TN -                   -                   -                   -                   -                   -                   -                           
TP -                   -                   -                   -                   -                   -                   -                           
TSS -                   -                   -                   -                   -                   -                   -                           

Landuse Conversion
TN 35.45                35.45                35.45                35.45                35.45                35.45                -                           
TP 10.80                10.80                10.80                10.80                10.80                10.80                -                           
TSS 4,072.74           4,072.74           4,072.74           4,072.74           4,072.74           4,072.74           -                           

Total Reductions
TN 3,074.64           3,507.91           3,821.86           4,448.84           5,661.00           6,461.00           3,386.37                   
TP 596.18              649.69              758.76              983.49              1,177.01           1,320.01           723.83                     
TSS 405,606.33       418,852.09       477,017.42       551,383.91       613,753.60       647,753.60       242,147.26               

Cumulative Reductions from Worksheets
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BMP Under/Over Evaluation 
 
FY2019 
 
Over-Treatment 
 

 
 
Removals 
 

 
 
Cumulative Over/Under 
 

 
 

BMP Type Date
Post 

Development 
TP Load

TP Reduction 
Required

TP BMP 
Efficiency

TP Reduction 
Achieved

TP Credit Proportion TN Site Load
TN BMP 

Efficiency
TN Total 

Reduction
TN Credit TSS Site Load

TSS BMP 
Efficiency

TSS Total Reduction TSS Credit

Bioretention 1 7/31/2018 5.86 1.52 55% 3.48 1.96 56.0% 40.43 0% 0.00 0.00 2749.51 0.00 0.00 0.00
Manufactured Treatment Device - 

Filtering
13.5 3.51 50% 7.42 3.91 53.0% 93.15 0% 0.00 0.00 6334.20 0.00 0.00 0.00

Wet Pond 1 30.29 7.87 50% 3.03 -4.84 -160.0% 209.00 0% 0.00 0.00 14212.07 0.00 0.00 0.00
Wet Pond 1 10/16/2018 6.42 2.76 50% 3.21 0.45 14.0% 44.30 30% 13.29 1.86 3012.26 0.50 1506.13 210.86
Wet Pond 1 14.26 6.12 50% 7.12 1.00 14.0% 98.39 30% 29.52 4.13 6690.79 0.50 3345.40 468.36

Grass Channel 3.25 1.40 23% 1.04 -0.36 -34.0% 22.43 28% 6.28 -2.14 1524.90 0.60 914.94 -311.08
Grass Channel 3.08 1.32 23% 0.99 -0.33 -34.0% 21.25 28% 5.95 -2.02 1445.14 0.60 867.08 -294.81

Wet Pond 2 8/26/2016 24.6 15.86 75% 18.42 2.56 14.0% 169.74 40% 67.90 9.51 11542.32 0.60 6925.39 969.55
Bioretention 2 32.38 18.45 90% 16.92 -1.53 -9.0% 223.42 90% 201.08 -18.10 15192.70 0.55 8355.99 -752.04
Bioretention 1 5/10/2019 1.04 0 55% 0.57 0.57 100.0% 7.18 64% 4.60 4.60 487.97 0.55 268.38 268.38
Bioretention 1 2.56 0 55% 1.41 1.41 100.0% 17.66 64% 11.30 11.30 1201.15 0.55 660.63 660.63
Grass Channel 0.9 0 23% 0.21 0.21 100.0% 6.21 28% 1.74 1.74 422.28 0.60 253.37 253.37

Extended Detention Pond 2 8/2/2018 8.7 4.14 31% 3.05 -1.09 -36.0% 60.03 24% 14.41 -5.19 4082.04 0.60 2449.22 -881.72
Filtering Practice 2 8/2/2018 24.61 11.73 65% 15.99 4.26 27.0% 169.81 45% 76.41 20.63 11547.01 0.50 5773.51 1558.85

Extended Detention Pond 2 11/20/2018 27.68 4.37 31% 6.2 1.83 30.0% 190.99 24% 45.84 13.75 12987.46 0.60 7792.48 2337.74

Bioretention 1 2/22/2019 5.12 1.63 55% 2.81 1.18 42.0% 35.33 64% 22.61 9.50 2402.30 0.55 1321.27 554.93
Wet Pond 1 11.23 3.58 50% 5.61 2.03 36.0% 77.49 30% 23.25 8.37 5269.12 0.50 2634.56 948.44
Wet Pond 1 6/14/2018 22.2 12.99 50% 14.43 1.44 10.0% 153.18 30% 45.95 4.60 10416.24 0.50 5208.12 520.81

14.66 62.54 6512.27

Plan Name Number BMP Type Date
Post 

Development 
TP Load

TP Reduction 
Required

TP BMP 
Efficiency

TP Reduction 
Achieved

TP Credit Proportion TN Site Load
TN BMP 

Efficiency
TN Total 

Reduction
TN Credit TSS Site Load

TSS BMP 
Efficiency

TSS Total 
Reduction

TSS Credit

True North Data Center CPAP-2017-0021 Manufactured 8.91 0.45 1.49 1.04 70.0% 61.48 0.30 18.44 12.91 4180.57 0.60 2508.34 1755.84

Lansdowne Town Center

CPAP-2005-0077 
Related to CPAP-

2005-0053 & CPAP-
2001-0023

Ex. SWM/BMP pond A & B 29.98 43.73

13.74

43.17 5870.73 5870.73

Total 14.78 56.08 7626.57

Excess Phosphorus 
Removal -0.12 lb/year
Excess Nitrogen 
Removal 6.46 lb/year
Excess Total Suspended 
Solids Removal -1114.3 lb/year
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County Retrofit Projects 
 

 
 
  

New County Project TN Credit TP Credit TSS Credit FY
Loudoun Valley Estates ED Pond Conversion to Construct  208.86            23.50               10,465.27      2019
Phil Bolen Park Stream Restoration 53.95               69.07               42,065.33      2020
Countryside Stream Restoration 366.98            184.73            58,266.49      2021
Trail Side Park Stream Restoration - Upper 46.34               25.85               7,357.19         2022
Sterling Commercial Retrofit - MD1745 635.82            77.66               10,612.49      2022
Proposed - SW Pond to Constructed Wetland Retrofit 74.00               14.00               7,100.00         2023
Proposed - Stream Restoration 236.00            44.00               5,300.00         2023
Proposed - Stream Restoration 230.00            45.00               5,500.00         2023
Proposed - SW Pond to Constructed Wetland Retrofit 270.00            50.00               28,300.00      2022



Phase II Loudoun County Chesapeake Bay TMDL Action Plan 
Submittal to DEQ 

Appendix C 

Loudoun Valley Estates 
 

 
  

Description:

Completion Date: Planned for Fall 2019
Location: Lat: 38.975131 Long: -77.494509
Methodology: Chesapeake Bay TMDL Special Condition Requirements Memorandum (5/18/2015)

TN, TP, and TSS = Appendix V.B - Bay Program Retrofit Curves, Runoff Depth of 1.69 Inches

Downward Modification Table Based on Defficiencies (Applies to Retrofit of Existing Facilities Only)

BMP Type Modification Type
Downward Modification Applied 

(%)
Extended Detention Pond Lack of Forebay 10

Insufficient WQ Volume 10
Length of Longest Flow 
Path

10

Total % 30

Efficiency for New Facility

Pollutant Existing Facility Efficiency
Downward Modification * 
Existing Pond Efficiency

New Facility Efficiency Total Efficiency

TP 20 14 60.6 46.6
TN 20 14 38.6 24.6
TSS 60 42 77.2 35.2

Table 2b:  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/acre)

Estimated Total POC Load 
Based on 2009 Progress 
Run

New BMP 
Efficiency

Load Reduction

Regulated Urban Impervious 17 16.86 286.62 24.60 70.51
Regulated Urban Pervious 55.85 10.07 562.41 24.60 138.35
Regulated Urban Impervious 17 1.62 27.54 46.60 12.83
Regulated Urban Pervious 55.85 0.41 22.90 46.60 10.67
Regulated Urban Impervious 17 1,171.32 19,912.44 35.20 7,009.18
Regulated Urban Pervious 55.85 175.80 9,818.43 35.20 3,456.09

TN Reduction (lbs/year) 208.86

TP Reduction (lbs/year) 23.50

TSS Reduction (lbs/year) 10,465.27

Loudoun Valley Estates ED Pond Conversion to Constructed Wetland

Existing extended detention pond converted to a constructed wetland.

Total Nitrogen

Total Phosphorus

Total Suspended Solids
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Phil Bolen Stream Restoration 
 

 
 
  

Restoration Length (ft) 1,350.00     

STEP 1 TN TP TSS
Impervious 5% Rate 
Reduction (lbs/ac/yr)

0.07587 0.01296 11.7132

Pervious 5% Rate Reduction 
(lbs/ac/yr)

0.03021 0.00148625 0.769125

Stream Restoration Interim 
Rates (lbs/ft)

0.075 0.068 44.88

Total Reduction Based on 
Interim Rates (lbs)

101.25        91.80           60,588.00   

STEP 2 Total Impervious Forested Pervious Total Urban
Regulated Acres 173.42        88.22           15.59           69.61           157.83         
Unregulated Acres 347.60        67.52           104.22         175.86         243.38         

521.02        155.74        119.81         245.47         401.21         

STEP 3
Land Ratio TN TP TSS

Regulated Urban 0.30 30.67           27.81           18,353.62   
Unregulated Urban 0.47 47.30           42.88           28,302.00   
Unregulated Forested 0.23 23.28           21.11           13,932.38   

STEP 4 TN TP TSS
Required Baseline Reduction 
on Unregulated Impervious 
(lbs/yr)

102.45        17.50           15,817.51   

Required Baseline Reduction 
on Unregulated Pervious 
(lbs/yr)

106.25        5.23             2,705.17     

Total Required Baseline 
Reduction on Unregulated 
(lbs/yr)

208.71        22.73           18,522.67   

MS4 Credits 30.67           27.81           18,353.62   
Unregulated Urban Credits -               20.15           9,779.33     
Unregulated Forested 
Credits

23.28           21.11           13,932.38   

Total Credits 53.95           69.07           42,065.33   
Note:  Per 3/11/2019 phone conversation with Jeff Selengut, DEQ, the "industrial area" of VPDES 
industrial permitted land receives credit as if it is an MS4 regulated area.  Further, the MS4 area in this 
case is the Town of Leesburg.  DEQ confirmed that credit is received for the MS4 area regardless of the 
owner. 

Portion of Reductions (lbs/yr)

Phil Bolen Park Stream Restoration
Anticipated Installation Date: 2020

Latitude:  39.072495 HUC: PL15
Longitude: -77.530271 Calculation Method: Interim/Default Rate
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Countryside Stream Restoration 
 

 
 
  

Restoration Length (ft) 1,700.00     

STEP 1 TN TP TSS
Impervious 5% Rate 
Reduction (lbs/ac/yr)

0.08             0.01             11.71                    

Pervious 5% Rate Reduction 
(lbs/ac/yr)

0.03             0.00             0.77                      

BANCS Initial Sediment 
(tons/yr)

396.34                  

Conversion to Pounds 
(2.28*TSS Tons for TN; 
1.05*TSS Tons for TP; 
TSS*2,000)

903.66        416.16        792,680.00         

Apply Effectiveness of 50% 451.83        208.08        396,340.00         
Apply Delivery Factor of 
0.181 for TSS in Piedmont

71,737.54            

Total Reduction Based on 
Protocol 1 (lbs)

451.83        208.08        71,737.54            

STEP 2 Total Impervious Forested Pervious Total Urban
Regulated Acres 1,121.50     567.52        7.76                      546.22         1,113.74     
Unregulated Acres 615.83        59.50           289.59                  266.74         326.24         

1,737.33     627.02        297.35                  812.96         1,439.98     

STEP 3
Land Ratio TN TP TSS

Regulated Urban 0.64 289.65        133.39                  45,988.37   
Unregulated Urban 0.19 84.85           39.07                    13,471.05   
Unregulated Forested 0.17 77.33           35.61                    12,278.13   

STEP 4 TN TP TSS
Required Baseline Reduction 
on Unregulated Impervious 
(lbs/yr)

90.29           15.42           13,938.71            

Required Baseline Reduction 
on Unregulated Pervious 
(lbs/yr)

161.16        7.93             4,103.13              

Total Required Baseline 
Reduction on Unregulated 
(lbs/yr)

251.45        23.35           18,041.84            

MS4 Credits 289.65        133.39        45,988.37            
Unregulated Urban Credits -               15.72           -                        
Unregulated Forested 
Credits

77.33           35.61           12,278.13            

Total Credits 366.98        184.73        58,266.49            

Portion of Reductions (lbs/yr)

Countryside Stream Restoration
Anticipated Installation Date: December 2020

Latitude:   39.056191 HUC: 
Longitude: -77.396533 Calculation Method: BANCS Method, Protocol 1
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Trail Side Park (Upper) Stream Restoration 
 

 
 
  

Restoration Length (ft) 900.00        

STEP 1 TN TP TSS
Impervious 5% Rate 
Reduction (lbs/ac/yr)

0.08             0.01             11.71                    

Pervious 5% Rate Reduction 
(lbs/ac/yr)

0.03             0.00             0.77                      

BANCS Initial Sediment 
(tons/yr)

57.15                    

Conversion to Pounds 
(2.28*TSS Tons for TN; 
1.05*TSS Tons for TP; 
TSS*2,000)

130.30        60.01           114,296.50         

Apply Effectiveness of 50% 65.15           30.00           57,148.25            
Apply Delivery Factor of 
0.181 for TSS in Piedmont

10,343.83            

Total Reduction Based on 
Protocol 1 (lbs)

65.15           30.00           10,343.83            

STEP 2 Total Impervious Forested Pervious Total Urban
Regulated Acres 123.66        45.53           -                        78.13           123.66         
Unregulated Acres 99.00           9.75             34.71                    54.54           64.29           

222.66        55.28           34.71                    132.67         187.95         

STEP 3
Land Ratio TN TP TSS

Regulated Urban 0.56 36.18           16.66                    5,744.72     
Unregulated Urban 0.29 18.81           8.66                      2,986.64     
Unregulated Forested 0.16 10.16           4.68                      1,612.48     

STEP 4 TN TP TSS
Required Baseline Reduction 
on Unregulated Impervious 
(lbs/yr)

14.79           2.53             2,284.07              

Required Baseline Reduction 
on Unregulated Pervious 
(lbs/yr)

32.95           1.62             838.96                  

Total Required Baseline 
Reduction on Unregulated 
(lbs/yr)

47.75           4.15             3,123.04              

MS4 Credits 36.18           16.66           5,744.72              
Unregulated Urban Credits -               4.51             -                        
Unregulated Forested 
Credits

10.16           4.68             1,612.48              

Total Credits 46.34           25.85           7,357.19              

Portion of Reductions (lbs/yr)

Trail Side Park Stream Restoration - Upper
Anticipated Installation Date: 2021

Latitude:  39.052951 HUC: 
Longitude: -77.504168 Calculation Method: BANCS Method, Protocol 1
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Sterling Commercial Retrofit (MD1745) 
 

 
 
  

Description:

Completion Date: 2022
Location: Lat: 38.987438 Long: -77.443428
Methodology: Chesapeake Bay TMDL Special Condition Requirements Memorandum (5/18/2015)

Existing Pond Efficiences = Appendix V.C - Chesapeake Bay Program, Established Efficiencies
Retrofit Efficiencies for TN and TP = Appendix V.A - Virginia BMP Clearninghouse; TSS = Appendix V.C - Chesapeake Bay Program, Established Efficiencies

Downward Modification Table Based on Deficiencies (Applies to Retrofit of Existing Facilities Only)

BMP Type Modification Type
Downward Modification Applied 

(%)
Extended Detention Dry Pond Lack of Forebay 10

Insufficient WQ Volume 10

Total % 20

Efficiency for New Facility

Pollutant Existing Facility Efficiency
Downward Modification * 
Existing Pond Efficiency

New Facility Efficiency Total Efficiency

TP 20 16 75 59
TN 20 16 55 39
TSS 60 48 60 12

Table 2b:  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/acre)

Estimated Total POC Load 
Based on 2009 Progress 
Run

New BMP 
Efficiency

Load Reduction

Regulated Urban Impervious 67.12 16.86 1,131.64 39.00 441.34
Regulated Urban Pervious 49.52 10.07 498.67 39.00 194.48
Regulated Urban Impervious 67.12 1.62 108.73 59.00 64.15
Regulated Urban Pervious 55.85 0.41 22.90 59.00 13.51
Regulated Urban Impervious 67.12 1,171.32 78,619.00 12.00 9,434.28
Regulated Urban Pervious 55.85 175.80 9,818.43 12.00 1,178.21

TN Reduction (lbs/year) 635.82

TP Reduction (lbs/year) 77.66

TSS Reduction (lbs/year) 10,612.49

Sterling Commercial Retrofit - MD1745

Existing dry pond converted to a constructed wetland (Constructed Wetland 2).

Total Nitrogen

Total Phosphorus

Total Suspended Solids
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Nutrient Management Plans 
 
The following shows all NMPs that will be developed in the County.  Only NMPs outside of the 
MS4 or under an acre within the MS4 receive credit. 
 

 
 
Septic Disconnects 
 
The County will track new septic disconnects and report them in the MS4 annual reports. 
 
Land Use Changes 
 
The County will track new land use changes and report them in the MS4 annual reports. 
 
 
  

Site Acres
Inside MS4? 

(Y or N)
Date 

Effective
Date 

Expires TN Load TP Load
TN Credit 

in MS4
TP Credit 

in MS4
TN Credit 
Out MS4

TP Credit 
Out MS4

Total TN 
Credit

Total TP 
Credit

Dulles South 1.55              Y 2019 15.61      0.64       0.00 0.00 0.00 0.00 0.00 0.00
Eastern Sheriff Substation 1.08              Y 2019 10.88      0.44       0.00 0.00 0.00 0.00 0.00 0.00
East Gate Park and Ride 2.29              Y 2019 23.06      0.94       0.00 0.00 0.00 0.00 0.00 0.00
Harmony Park and Ride 2.89              Y 2019 29.10      1.18       0.00 0.00 0.00 0.00 0.00 0.00
Kincora 1.37              Y 2019 13.80      0.56       0.00 0.00 0.00 0.00 0.00 0.00
Landsdowne 1.15              Y 2019 11.58      0.47       0.00 0.00 0.00 0.00 0.00 0.00
Moorefield Fire and Rescue 1.25              Y 2019 12.59      0.51       0.00 0.00 0.00 0.00 0.00 0.00
Stone Ridge 2.15              Y 2019 21.65      0.88       0.00 0.00 0.00 0.00 0.00 0.00
Ashburn Sheriff 1.83              Y 2019 18.43      0.75       0.00 0.00 0.00 0.00 0.00 0.00
Purcellville Fire Station 2.49              N 2019 25.07      1.02       0.00 0.00 1.17 0.02 1.17 0.02
Western Sheriff 7.02              N 2019 70.69      2.88       0.00 0.00 3.31 0.07 3.31 0.07
Loudoun Heights 2.33              N 2019 23.46      0.96       0.00 0.00 1.10 0.02 1.10 0.02
Middleburg Fire Station 1.17              N 2019 11.78      0.48       0.00 0.00 0.55 0.01 0.55 0.01
Franklin Park -               N 2019 -         -         0.00 0.00 0.00 0.00 0.00 0.00
Trailside Park 2.84              Y 2015 2020 28.60      1.16       0.00 0.00 0.00 0.00 0.00 0.00
Lyndora Park 2.53              Y 2015 2020 25.48      1.04       0.00 0.00 0.00 0.00 0.00 0.00
Greg Crittenden Park 1.55              Y 2015 2020 15.61      0.64       0.00 0.00 0.00 0.00 0.00 0.00
Chick Ford and Ryan 1.47 Y 2015 2020 14.80      0.60       0.00 0.00 0.00 0.00 0.00 0.00
Cascades Library 1.12 Y 2015 2020 11.28      0.46       0.00 0.00 0.00 0.00 0.00 0.00
Auburn Library 1.05 Y 2015 2020 10.57      0.43       0.00 0.00 0.00 0.00 0.00 0.00
East Gate Park 2.08 Y 2014 2019 20.95      0.85       0.00 0.00 0.00 0.00 0.00 0.00
Conklin Park 3.38 Y 2014 2019 34.04      1.39       0.00 0.00 0.00 0.00 0.00 0.00
Byrnes Ridge Park 9.58 Y 2014 2019 96.47      3.93       0.00 0.00 0.00 0.00 0.00 0.00
Bles Park 7.46 Y 2014 2019 75.12      3.06       0.00 0.00 0.00 0.00 0.00 0.00
Potomac Lakes Sportsplex 15.2 Y 2015 2020 153.06    6.23       0.00 0.00 0.00 0.00 0.00 0.00
Scott Jenkins Park 2.18 Y 2015 2020 21.95      0.89       0.00 0.00 0.00 0.00 0.00 0.00
Claude Moore Park 9.76 Y 2015 2020 98.28      4.00       0.00 0.00 0.00 0.00 0.00 0.00
Ray Muth Park 5.37 Y 2015 2020 54.08      2.20       0.00 0.00 0.00 0.00 0.00 0.00

Total 6.13 0.12
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Nutrient Credit Purchases 
 
Affidavits of Nutrient Offset Sale to-date are included in this section.  The County will provide 
additional certifications of nutrient credit purchases in the MS4 annual reports. 
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Appendix D 
 

Public Comments 
 
Six comments were received on the plan.  However, they did not necessitate changes to the 
plan.  The following is a snapshot of the public notices and copies of the comments are 
provided below.   
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