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Introduction 1 

Discharges from municipal separate storm sewer systems (MS-4) are regulated under the Virginia 2 

Stormwater Management Act, the Virginia Stormwater Management Program (VSMP) Permit 3 

regulations, and the Clean Water Act as point source discharges. As a Phase II MS-4, the City of 4 

Petersburg (Petersburg) developed this Chesapeake Bay TMDL Action Plan (Action Plan) pursuant to the 5 

Special Condition for the Chesapeake Bay TMDL (Section I.C) of the City’s Municipal Separate Storm 6 

Sewer System (MS-4) Permit. To assist with the development of the Action Plan, the City utilized both 7 

the Department of Environmental Quality’s (DEQ) Chesapeake Bay TMDL Special Condition Guidance 8 

Document (Guidance Memo No. 14-2012, and subsequent draft revisions dated 3/19/2015, herein 9 

referred to as TMDL Guidance Document), and the General Permit for Discharges of Stormwater from 10 

Small Municipal Separate Storm Sewer Systems (General Permit), which became effective July 1, 2013. 11 

Development of the Action Plan is driven by the Chesapeake Bay TMDL which was approved by the US 12 

Environmental Protection Agency (EPA) in December of 2010. Nitrogen, Total Phosphorous, and 13 

Sediment are the Pollutants of Concern (POC) driving the need for required pollutant reductions in the 14 

Chesapeake Bay Basin, which includes portions of Petersburg. It is anticipated, according to Virginia’s 15 

Watershed Implementation Plan (WIP) that the TMDL will be achieved within three permit cycles with 16 

the following targets: 5% by June 30, 2018, followed by 35% and 60% in the subsequent permitting 17 

cycles. For the purposes of this Action Plan, the primary focus will be on Permit Cycle 1 and the 18 

associated 5% reduction requirements.  The loadings and reductions have been provided for the 19 

anticipated 35% and 60% targets for reference. 20 

This Action Plan details the methodology and results used to develop the required plan components. 21 

Detailed sections are provided within the report for the following tasks: 22 

• Review of Current MS4 Program and Existing Legal Authority - Addresses Section I.C.2a(1) 23 

and I.C.2.a(2) of the General Permit 24 

• Data Sources Utilized & Estimate of MS4 Regulated Acreages – Addresses Section I.C.2.a(4) 25 

and Section I.C.2.a(5) of the General Permit 26 

• Estimated POC Loads and Required Reductions from Existing Sources – Addresses Section 27 

1.C.2.a(4) and Section I.C.2.a(5) of the General Permit 28 

• Estimated POC Loads and Required Reductions from New and Grandfathered Sources – 29 

Addresses Section 1.C.2.a(7) and Section I.C.2.a(8) of the General Permit 30 

•  Estimated POC Load Reductions from Existing BMPs – Addresses Section I.C.2.a(6) of the 31 

General Permit 32 

• Means & Methods Strategy, Schedule, & Estimated Costs – Addresses I.C.2.a(6) and 33 

I.C.2.a(11) of the General Permit 34 

• List of Future Grandfathered Projects – Addresses I.C.2.a(10) of the General Permit 35 

• Public Comment Process – Addresses I.C.2.a(12) of the General Permit 36 
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Current Program and Existing Legal Authority 1 

Petersburg has reviewed its MS4 Program to evaluate its ability to comply with the Special Condition for 2 

the Chesapeake Bay TMDL (Section I.C) of the General Permit.  The following is a list of the Petersburg’s 3 

relevant existing legal authorities and policies applicable to reducing the pollutants identified the 4 

Chesapeake Bay TMDL: 5 

• MS4 Program Plan 6 

• Illicit Discharge Ordinance (Section 122-106, 122-107, 122-108, & 122-109) 7 

• Stormwater Management Ordinance (Section 50, Article IV) 8 

• Stormwater Management Guidelines document 9 

• Declaration of Covenants for Storm and Surface Water Facility and System Maintenance 10 

agreement. 11 

In addition, Petersburg has recently (2013) implemented a stormwater utility. The newly dedicated 12 

funding source has provided Petersburg with the ability to address long-overdue repairs and upgrades to 13 

existing drainage infrastructure, continue to meet existing regulatory requirements, and plan for new 14 

regulatory requirements including local water quality protection and Chesapeake Bay TMDL target load 15 

reductions. 16 

 17 

Petersburg has reviewed its current MS4 Program and determined that the authorities as stated above 18 

is sufficient for compliance with this special condition, see Appendix A.   19 

New or Modified Legal Authority 20 

The existing authority, as stated above, is sufficient for compliance with this special condition.  21 

Therefore, Petersburg does not require any new or modified legal authorities or policies in order to 22 

meet the requirements of this special condition.  However, Petersburg may choose to coordinate with 23 

other adjacent MS4s and explore the idea of establishing memorandums of understanding (MOU) to 24 

clarify MS4 service boundary line(s) and inter-jurisdictional responsibilities for POC loads and 25 

subsequent required POC load reductions in the future. 26 

Means and Methods to Address Discharges from New Sources 27 

The City of Petersburg adhered to the technology based criteria under 9VAC25-870-96.C.  Because the 28 

technology based criteria assumes an average land cover condition of 16% for the design of post-29 

development stormwater management facilities, no additional reductions beyond the reduction 30 

requirements for existing conditions as of June 30, 2009, are required under Special Condition 7 or 8.  31 

To address discharges into the MS-4 from new sources (defined as pervious and impervious urban land 32 

uses served by the MS-4 developed or redeveloped on or after July 1, 2009), Petersburg will adhere with 33 

current VSMP regulations for the implementation of post-development stormwater management 34 

facilities. 35 
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Estimated Existing Source Loads and Calculated Total Pollutant of 1 

Concern Required Reductions 2 

To facilitate the requirements of this section, the City of Petersburg has developed a methodology for 3 

determining the size and extent of regulated area as of June 30, 2009 and a methodology for 4 

determining the total regulated acres of urban pervious and urban impervious surface served by the 5 

MS4 as of June 30, 2009.  The methodology used in these calculations was informed by the 6 

requirements of the General Permit, the TMDL Guidance Document, referenced previously in this 7 

document, and training documents from the DEQ training session “Chesapeake Bay TMDL Action Plan 8 

Informational Session” (December 2014). 9 

Regulated Area Determination 10 

It is understood that the Phase II permittee boundary for the first permit cycle can be determined from 11 

the 2000 Census Designated Urbanized Area, but that with subsequent permit cycles the regulated area 12 

will expand to the 2010 Census Designated Urbanized Area.  Petersburg determined that it was in their 13 

best interest to move forward in the first permit cycle using the 2010 Census Designated Urbanized Area 14 

as this will be the defining area in future permit terms.    15 

The determination of regulated area was largely performed using available GIS data and was informed 16 

by the General Permit and the TMDL Guidance Document issued by Virginia Department of 17 

Environmental Quality.   18 

 Petersburg’s jurisdictional boundary comprises approximately 14,663 acres.  The following is a 19 

breakdown of how the regulated area was defined. 20 

Description Acres 

 

City of Petersburg, City Limits 

   

14,663.5  

 

Total Urbanized Area (within City Limits) 

   

10,907.8  

 

Total Urbanized Area, Chesapeake Bay Watershed 

     

7,685.6 

 
Excluded Properties  

Federal Properties (National Battlefield, Fort Lee) 933.8   

VDOT  R/W (I-95, I-85, US 460) 286.5  

VPDES (General and Individual Permit Properties) 162.2  

Wetlands (Based on the National Wetland Inventory) 151.2  

Open Water   43.6  

Total Regulated Area, Chesapeake Bay Watershed Urbanized Area 

     

6,108.3  

 
Illustrated below in Figure 1 is a graphical representation of the total regulated area presented above. 21 
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Figure 1.  Map of the Regulated Area 

Excluded Lands 1 

Based on the TMDL Guidance Document, Petersburg is able to exclude from their regulated urban 2 

impervious and regulated urban pervious cover calculations the following: 3 

• Land regulated under any General VPDES permit that addresses industrial stormwater including 4 

the General VPDES Permit for Stormwater Associated with Industrial Activity (VAR05), the 5 

General Permit for Concrete Products Facilities (VAG11) and the Nonmetallic Mineral Processing 6 

General Permit (VAR84).   7 

• Lands regulated under an individual VPDES permit for industrial stormwater discharges 8 

• Forested Lands 9 

• Agricultural Lands 10 

• Wetlands 11 

• Open Waters 12 
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VPDES Permit Holders 1 

VPDES permit holders were identified from a listing of permit holders that was downloaded from the 2 

DEQ website.  The parcels data was used to identify the property of these permit holders and exclude 3 

this area from the regulated area.  The following table lists each of the permit holders excluded from the 4 

Petersburg Regulated Area. 5 

Table 1.  VPDES Permit Holders within the City of Petersburg Excluded from Regulated Area 6 

 7 

Wetlands 8 

Wetland areas were excluded from the regulated area using the National Wetland Inventory data layer. 9 

Open Water 10 

Petersburg maintains an open water GIS layer mapped as part of the land cover analysis performed in 11 

2013.  This layer was used to identify and exclude open waters from the regulated area. 12 

Agricultural Lands 13 

No agricultural lands are located within the urban area. 14 

Other Governmentally Owned & Operated Lands 15 

There are several sizeable properties located within the City of Petersburg that are owned and operated 16 

by other governmental agencies.  These properties have been identified using the parcels layer and 17 

removed from the regulated area.  The Petersburg National Battlefield is located within the City Limits 18 

and within the 2010 US Census Urbanized Area.  Fort Lee also owns and operates a parcel located near 19 

the National Battlefield  20 

Permit No Facility Name Address Permit Type

VAR050686 Norfolk and Southern Petersburg Auto Ramp 999 Wagner Rd VPDES General Permit for SW Associated w / Industrial Activity

VAR050693 UniTao Pharmaceuticals Limited Liability Company 2820 N Normandy Dr VPDES General Permit for SW Associated w / Industrial Activity

VAR050698 Amsted Rail Company Incorporated 2580 Frontage Rd VPDES General Permit for SW Associated w / Industrial Activity

VAR050702 Dominion Chemical Company - Puddledock Road 2050 Puddledock Rd VPDES General Permit for SW Associated w / Industrial Activity

VAR051776 Boars Head Provisions Company Inc - Petersburg 1950 Industry Pl VPDES General Permit for SW Associated w / Industrial Activity

VAR051793 Tri City Regional Disposal and Recycling Services 390 Industrial Dr VPDES General Permit for SW Associated w / Industrial Activity

VAR051893 Atlantic Iron and Metal 30 Mill Rd VPDES General Permit for SW Associated w / Industrial Activity

VAR051963 BleachTech LLC - Petersburg 2020 Bessemer Rd VPDES General Permit for SW Associated w / Industrial Activity

VAR052160 Norfolk Southern Thoroughbred Bulk Terminal 1301 E Washington St VPDES General Permit for SW Associated w / Industrial Activity

VAR052163 Valmont Virginia Galvanizing Incorporated 3535 Halifax Rd VPDES General Permit for SW Associated w / Industrial Activity

VAR051101 Barksdale Oils Incorporated 1041 E Bank St VPDES General Permit for SW Associated w / Industrial Activity

VAR051780 Progress Rail Services - QBS Bearing Plant 2745 Frontage Rd VPDES General Permit for SW Associated w / Industrial Activity

VAR052097 D and M Auto Parts 1001 E Bank St VPDES General Permit for SW Associated w / Industrial Activity

VAR052250 Barksdale Oils Incorporated 1041 E Bank St VPDES General Permit for SW Associated w / Industrial Activity

VA0025437 South Central Wastew ater Authority WWTF 900 Magazine Rd VPDES Individual Permit
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 1 

Figure 2.  Map of Excluded Properties from the Regulated Urbanized Area 2 

Land Cover Analysis 3 

Determining the land cover as of June 30, 2009 can be a difficult task.  As part of Petersburg’s recent 4 

adoption of a Stormwater Utility in 2013, significant effort was taken to provide an accurate depiction of 5 

impervious and other land cover as of 2013 by which to base the billings. As such, GIS layers were 6 

developed depicting the following land cover classifications (2013):  pervious, impervious and forested.  7 

According to recent MS4 Annual Reports, only approximately 190 acres of the City’s 14,668 acres have 8 

been developed since June 30, 2009, most of 9 

which was redevelopment.  In recognizing this, it 10 

was decided that the City of Petersburg’s 11 

pollutant loads and subsequent load reductions 12 

are based on the previously developed 2013 land 13 

cover data.  An analysis of the regulated area land 14 

cover was performed using GIS.  A summary of the land cover within the regulated area is presented in 15 

Table 1. 16 

 17 

Land Use Acreage % 

Forest 1,061 17% 

Impervious 1,598 26% 

Pervious 3,449 57% 

Total 6,108 100% 

Table 2. Summary of Land Use Acreage in Regulated Area. 
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Forested Lands 1 

Forested lands remain within the regulated area and in the TMDL compliance calculations tables 2 

presented in this Action Plan.  The definition provided in the draft comments of the TMDL Guidance 3 

Document provides a tree density criterion to determine forested lands.  Petersburg does not have a 4 

tree inventory of forested areas within the City and, as such, cannot demonstrate compliance with this 5 

criterion.  Due to the evolving definition of forested land and application of forested land in the 6 

compliance calculations, it was decided that forested land would remain in the TMDL compliance 7 

calculations as pervious cover.  However, Petersburg reserves the right to revise calculations should the 8 

definition and/or application of forested lands be revised in the future.  Table 2 provides a breakdown of 9 

the land cover analysis performed within the regulated area.  10 

 11 
Figure 3.  Regulated Area Land-use Map 12 

Determination of Estimated Existing Source Loads & Required Reductions 13 

Table 2a and Table 3a of the General Permit have been completed using the land cover breakdown 14 

presented in Table 2.  The pervious land use acreage used in Table 2a and Table 3a is the Pervious and 15 

Forest land use acreage added together from Table 2.  The estimated total Pollutant of Concern (POC) 16 

loadings (Table 2a) and required reductions (Table 3a) for Nitrogen, Phosphorous, and Total Suspended 17 

Solids (TSS) were calculated by multiplying the acreages for each land cover (Subsource), by the 2009 18 

Edge of Stream (EOS) loading rate for the corresponding pollutant.  19 
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Table 2 a:  Calculation Sheet for Estimating Existing Source Loads from 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/acres) 

Estimated Total POC 

Load Based on 2009 

Progress Run 

Regulated Urban 

Impervious 
Nitrogen 

1,597.88 9.39 15,004.09 

Regulated Urban 

Pervious 4,510.40 6.99 31,527.69 

Regulated Urban 

Impervious 
Phosphorus 

1,597.88 1.76 2,812.27 

Regulated Urban 

Pervious 4,510.40 0.5 2,255.20 

Regulated Urban 

Impervious 
Total 

Suspended 

solids 

1,597.88 676.94 1,081,668.89 

Regulated Urban 

Pervious 4,510.40 101.08 455,911.15 

 

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) 

2009 EOS Loading 

Rate (lbs/acres) 

Estimated Total POC 

Load Based on 2009 

Progress Run 

Regulated Urban 

Impervious 
Nitrogen 

1,597.88 0.04 63.92 

Regulated Urban 

Pervious 4,510.40 0.02 90.21 

Regulated Urban 

Impervious 
Phosphorus 

1,597.88 0.01 15.98 

Regulated Urban 

Pervious 4,510.40 0.002 9.02 

Regulated Urban 

Impervious 
Total 

Suspended 

solids 

1,597.88 6.67 10,657.86 

Regulated Urban 

Pervious 4510.40 0.44 1,984.58 

 



CITY OF PETERSBURG, VIRGINIA 

CHESAPEAKE BAY TMDL ACTION PLAN 

 

Page 9 of 13 

 

The calculations presented in Table 4 illustrate the required 5% reduction in pounds per year for 1 

Nitrogen, Phosphorous, and TSS are 274.21 lbs., 26.44 lbs., and 29,820.06 lbs. respectively.  Along with 2 

the required 5% reductions, the total POC loads and the extrapolated values for the 35% and 60% 3 

reductions for the 2nd and 3rd permit cycles are shown in Table 3. 4 

Table 3.  Summary of Extrapolated Reductions Anticipated for Future Permit Cycles 5 

 

 

+Note: Loads are based on the 2013 land cover data. Refer to text for justification. 6 

Means and Methods to Meet the Required Reductions and Schedule 7 

Progress in achieving substantial pollutant load reductions requires a significant amount of planning, 8 

strategy development, and funding. The following section outlines the means (financial resources and 9 

planning) and methods (stormwater BMPs) to achieve the required reductions.  10 

Financial Planning 11 

As a small MS4 in the tidewater region of Virginia, regulatory mandates such as the General Permit for 12 

Discharges from Small Municipal Separate Storm Sewer Systems, the Virginia Stormwater Management 13 

Regulations, the Chesapeake Bay Preservation Act, and the Erosion and Sediment Control Law mandate 14 

Petersburg’s water quality control program.  Each of these programs assign a variety of compliance tasks 15 

for the permit holders.  Petersburg has developed a plan for funding the regulatory compliance tasks. 16 

Petersburg has recently (2013) implemented a stormwater utility. The newly dedicated funding source 17 

has provided Petersburg with the ability to address long-overdue repairs and upgrades to existing 18 

drainage infrastructure, continue to meet existing regulatory requirements, and plan for new regulatory 19 

requirements including local water quality protection and Chesapeake Bay TMDL target load reductions.  20 

The revenues generated by the fee will be used to fund all stormwater-related services, which include 21 

enforcement of Petersburg’s stormwater ordinances, planning for future impacts, stormwater 22 

infrastructure maintenance and repairs, construction of necessary capital improvement projects and 23 

Subsource Pollutant

Estimated Total 

POC 2009

Total Reduction 

Required First 

Permit Cycle 

Total Reduction 

Required Second 

Permit Cycle (40%) 

Total Reduction 

Required Third 

Permit Cycle (100%) 

Regulated Urban Impervious 15,004.09             63.92                      540.15                       1,350.37                      

Regulated Urban Pervious 31,527.69             90.21                      756.66                       1,891.66                      

Regulated Urban Impervious 2,812.27               15.98                      179.99                       449.96                         

Regulated Urban Pervious 2,255.20               9.02                        65.40                         163.50                         

Regulated Urban Impervious 1,081,668.89       10,657.86              86,533.51                 216,333.78                 

Regulated Urban Pervious 455,911.15           1,984.58                15,956.89                 39,892.23                   

Nitrogen

Phosphorus

TSS
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associated property acquisitions. The fee will also pay for annual compliance requirements of 1 

Petersburg’s General Permit. 2 

Petersburg has been successfully pursuing grant opportunities that enable the City to align these 3 

alternative funding sources with their initiative to comply with regulatory permit requirements. The City 4 

of Petersburg received technical assistance support from the National Fish and Wildlife Foundation’s 5 

(NFWF) Chesapeake Bay Stewardship Fund to develop and implement a Geographic Information System 6 

(GIS) and Water Quality Master Plan to identify opportunities and implementation strategies to protect 7 

local streams and the Chesapeake Bay. In addition, the City of Petersburg received an award from the 8 

Virginia DEQ 2015 Historical Data Cleanup (funded by the EPA Chesapeake Bay Regulatory and 9 

Accountability Program Grant) for the collection of historical developed/urban Best Management 10 

Practice data (1985- present).  It is anticipated that Petersburg will continue to seek grant opportunities 11 

that align with their goal of regulatory compliance. 12 

Compliance Planning 13 

Petersburg has proactively developed a plan to achieve water quality compliance with the permit 14 

requirements.  The Water Quality Master Plan developed a finite list of strategically located 15 

implementation projects throughout Petersburg’s watersheds resulting in the maximum positive 16 

impacts to the water quality of receiving streams and to prioritize projects for implementation so that 17 

funding can identified in subsequent fiscal years (FY) for design and construction.  The Water Quality 18 

Master Plan will guide Petersburg towards short-term and long-term compliance goals.   19 

1st Permit Cycle Compliance Strategy 20 

Petersburg has developed a plan for completing the POC reduction requirements for the 1st permit 21 

schedule.  Several projects have been identified as part of Petersburg’s Water Quality Master Plan and 22 

are in various stages of implementation.  Implementation of the identified projects will enable 23 

Petersburg to significantly exceed the required POC reductions for the 1st permit cycle, see Table 4.  The 24 

projects listed in Table 4 are planned to be implemented by the end of the 1st permit cycle to achieve 25 

the 5.0% reductions required for existing development.   26 

Table 4.  1st Year POC Reduction Compliance Schedule 27 

 

Project Description Project Type Quantity Unit TN TP TSS

Street Sweeping (Lane Miles Method) Street Sweeping 657,429 

dry weight 

collected/yr 1643.57 657.43 197,228.65

Lieutenant Run at Johnson Road, Phase I Stream Restoration 800 linear feet 41.63 37.74 24,908.98

Lieutenant Run at Animal Shelter, Phase II Stream Restoration 1200 linear feet 57.02 51.70 39,391.86

Brickhouse Run at Hinton Street Stream Restoration 250 linear feet 18.75 17.00 11,220.00

Canal Street* Bioretention n/a 1.29 0.16 45.20

Totals 1,762.26 764.03 272,794.69

Required for 1st Permit Cycle 154.12 25.00 12,642.44

% Achieved of 1st Permit Cycle Reductions 1143% 3056% 2158%

Total Reduction Required (3 permit cycles) 3,242.03 613.46 256,226.00

% Achieved of Total Required Reductions (3 permit cycles) 54% 125% 106%

Stream Restoration removal rates use the revised "Urban Stream Restoration Interim Approved Removal Rates"

*TSS Removal determined from Chesapeake Bay Program Retrofit Curves/Equations

Pollutant of Concern Removal (lbs)
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Detailed calculations for the crediting approach for the methods presented in Table 4 and provided in 1 

Appendix B.  The stream restoration POC removal calculations shown in Table 4 were completed using 2 

the revised Interim Rates provided as Appendix V. I of the Revised Draft TMDL Guidance Document. 3 

Removal rates for TSS were calculated using the non-coastal plain removal rate.  For the Canal Street 4 

bioretention, pollutant reductions for TN and TP area were calculated using the Runoff Reduction 5 

Method spreadsheet.  Determination of TSS removal for the bioretention area was completed using the 6 

Chesapeake Bay Program retrofit curves/equations as provided in Appendix V.B of the Revised Draft 7 

TMDL Guidance Document.  8 

A schedule for implementation has been developed for the projects identified in Table 4 that will be 9 

used to meet the 1st permit cycle POC removal requirements.  As demonstrated in Table 5 all projects 10 

required to meet 1st permit cycle POC reduction will be completed by March 2018.   11 

Table 5.  Implementation Schedule to Meet 1st Permit Cycle Reduction Requirements. 12 

  

Reductions Achieved thru Redevelopment 13 

Redevelopment projects have been a significant part of the recent development that has occurred in 14 

Petersburg.  According to recent MS4 Annual Reports, only approximately 190 acres of the City’s 14,668 15 

acres have been developed since June 30, 2009, most of which was redevelopment.  The Chesapeake 16 

TMDL Guidance Document Appendix V.K indicates that permittees may receive credit for 17 

redevelopment projects if the pre-development pollutant load is reduced regardless of the initial land 18 

use condition.   The guidance indicates that, for projects that have been developed under the VSMP 19 

regulations using the Technical Criteria Part IIB, Petersburg can take credit for the required TP reduction 20 

of 10% for land-disturbances greater than or equal to one acre; and for the required TP reduction of 20% 21 

for land-disturbing activities greater than one acre.  The guidance also indicates redevelopment projects 22 

that were developed using the Technical Criteria IIC of the VSMP regulations that the permittee may use 23 

either the 1) performance-based criteria or the 2) technology-based criteria.  When performance-based 24 

criteria is applied, as done in Petersburg, reductions may be credited to the permittee if the TP load is 25 

reduced through development of prior developed lands when the redevelopment activity decreases, in 26 

accordance with Situation 3.   27 

The City of Petersburg is building and analyzing a database of redevelopment projects that will be used 28 

to determine which, if any, of the redevelopment activities can be credited towards POC reductions.  29 

Petersburg reserves the right to be able to account for any potential reductions associated with 30 

redevelopment at a later date.   31 

Project Description

Engineering Design 

Complete

Construction 

Initiation

Construction 

Completion Budget

Street Sweeping (est. cost for 20 yr period) N/A N/A N/A 291,250$                    

Lieutenant Run, Phase I Aug-15 Sep-15 Mar-18 138,500$                    

Lieutenant Run, Phase II Nov-16 Sep-17 Mar-18 734,000$                    

Brickhouse Run at Hinton Street Aug-15 Sep-15 Mar-18 118,315$                    

Canal Street Aug-15 Sep-15 Sep-17 88,000$                      

Implementation Schedule and Budget
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Means and Methods to Offset Increased Loads from New Sources 1 

Initiating Construction Between July 1, 2009 and June 30, 2014 2 

Special Condition Requirement 7 “New Sources of Construction” (Section I.C.2.a (7)) of the General 3 

Permit applies to permittees that have: 4 

i. Adopted an average impervious land cover condition greater than 16% for the design of post-5 

development stormwater management facilities under the Chesapeake Bay Preservation Act, or 6 

ii. Have allowed projects to be built with an impervious land cover condition greater than 16% for 7 

the design of post-development stormwater management facilities through a “fee-in-lieu of” or 8 

similar program.   9 

If a permittee has met either of the criteria listed in (i) or (ii) above, then the permittee has to address 10 

the requirements set forth in the corresponding Special Condition. This would ultimately require further 11 

POC reductions in addition to those required for existing conditions as of June 30, 2009 (GP Section 12 

I.C.2.a (6)).   13 

The City of Petersburg adhered to the technology-based criteria under 9VAC25-870-96.C.  Under this 14 

regulation it is stipulated that beyond the reduction requirements for existing conditions as of June 30, 15 

2009, it is not required to compensate for any additional reductions required under Special Condition 7 16 

of the General Permit because the technology-based criteria assumes an average land cover condition of 17 

16% for the design of post-development stormwater management facilities.  Therefore, no reduction 18 

requirement for this Special Condition is applicable. 19 

Means and Methods to Offset Increased Loads from Grandfathered 20 

Projects that Begin Construction after July 1, 2014 21 

Special Condition Requirement 8 “Grandfathered Projects” (Section I.C.2.a (8)) of the General Permit 22 

apply to permittees that have: 23 

i. Adopted an average impervious land cover condition greater than 16% for the design of post-24 

development stormwater management facilities under the Chesapeake Bay Preservation Act, or 25 

ii. Have allowed projects to be built with an impervious land cover condition greater than 16% for 26 

the design of post-development stormwater management facilities through a “fee-in-lieu of” or 27 

similar program.   28 

If a permittee has met either of the criteria listed in (i) or (ii) above, then the permittee has to address 29 

the requirements set forth in the corresponding Special Condition. This would ultimately require further 30 

POC reductions in addition to those required for existing conditions as of June 30, 2009 (GP Section 31 

I.C.2.a (6)).   32 

The City of Petersburg adhered to the technology-based criteria under 9VAC25-870-96.C.  Under this 33 

regulation it is stipulated that beyond the reduction requirements for existing conditions as of June 30, 34 

2009, it is not required to compensate for any additional reductions required under Special Condition 8 35 

of the General Permit because the technology-based criteria assumes an average land cover condition of 36 
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16% for the design of post-development stormwater management facilities.  Therefore, no reduction 1 

requirement for this Special Condition is applicable. 2 

List of Future Projects, and Associated Acreage that Qualify as 3 

Grandfathered 4 

There are no future projects that are anticipated to qualify as grandfathered. 5 

Estimate of Expected Cost to Implement the Necessary Reductions 6 

Petersburg is well underway with implementing the projects listed in Table 4 required to meet the 1st 7 

permit cycle POC reduction requirements.  Budgetary requirements for each of these projects (including 8 

design and estimated construction costs) are provided in Table 5.  Design of three of the four projects is 9 

currently already underway.  Financial allocation of the remaining project is currently planned. 10 

T able 6.  1st Permit Cycle Budgetary Requirements. 11 

   12 

Public Comments on Draft Action Plan 13 

Petersburg encourages the public’s involvement and participation in the development and 14 

implementation of its MS4 Program.  In keeping with this objective, Petersburg posted a copy of its Draft 15 

Chesapeake Bay TMDL Action Plan on its Stormwater Management website 16 

(http://www.petersburgva.gov/index.aspx?NID=295) on September 10, 2015, to solicit public comment 17 

on the draft plan. All comments received from the public were taken into consideration when 18 

developing the final version of the Action Plan that was submitted to DEQ with its MS4 Annual Report in 19 

October of 2015.20 

Project Description Design Cost

Estimated 

Construction 

Cost

Total Budget 

(including 

contingency)

Street Sweeping (est. cost for 20 yr period) N/A N/A 291,250$          

Lieutenant Run, Phase I 83,000.00$                125,000.00$     138,500$          

Lieutenant Run, Phase II 120,000.00$              614,000.00$     734,000$          

Brickhouse Run at Hinton Street 28,000.00$                90,315.00$       118,315$          

Canal Street 13,000.00$                75,000.00$       88,000$             

Totals 244,000$                    904,315$           1,370,065$       
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Illicit Discharge Ordinance 
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Stormwater Management Guidelines & Maintenance Agreement 
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1

CITY OF PETERSBURG, VIRGINIA
STORMWATER MANAGEMENT GUIDELINES

1.1 PURPOSE:  It is the purpose of this policy to establish minimum stormwater management guidelines
and controls:

A. To reduce flood damage to health, life, and property.

B. To minimize increased stormwater runoff from new developments.

C. To maintain the adequacy of existing channels and structures.

1.2 PROGRAM ADMINISTRATION:  The City of Petersburg, Department of Public Works designates the
City Engineer to administer the Stormwater Management Program.

1.3 APPLICABILITY:  The following activities are exempt from this policy:

A. Agriculture, horticultural and forestry related activities;

B. Single family residences separately built and not developed as part of a subdivision;

C. Land development projects that disturb less than 10,000 square feet of land, provided that
 the Director of Public Works may reduce this exception to a smaller area of disturbed land
or qualify the conditions under which this exception shall apply;

D. State projects.

1.4 COMPATIBILITY WITH OTHER REQUIREMENTS:  Conformance with this policy does not relieve
the applicant of the responsibility to comply with other applicable ordinances and regulations.
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2

2.0 DEFINITIONS:  For the purpose of this document, the following terms and words shall have the
meanings ascribed to them by this section:

"Adequate Channel" shall be defined as a natural or man-made channel or pipe which is capable of
conveying the runoff from a 2-year storm without overtopping its banks or eroding after development
of this site.  Reference the State Erosion and Sediment Control Handbook.

"Post-Development" refers to conditions that reasonably may be expected or anticipated to exist after
completion of the land development activity on a specific site.

"Runoff" means that portion of precipitation that is discharged across the land surface or through
conveyances of one or more waterways.

"Stormwater Management Facility" means a device 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.

"Stormwater Management Plan" means a document containing material for describing how existing
runoff characteristics will be maintained by a land development project and comply with the
requirements of this policy.

3.1 TECHNICAL CRITERIA:

A. A Stormwater Management Plan shall be developed so that the post-development peak  
runoff rate from a two-year and a ten-year storm, considered individually, shall not exceed
their respective pre-development rates.

B. To prevent flooding or stream erosion downstream of the development site, it may be
necessary to increase the detention storage requirements and reduce peak outflow rates to
levels that exceed the requirements of Paragraph 3.1.A above.  Applicable watershed will
have a watershed stormwater management analysis prepared by the City.

C. The design storms shall be defined as either a 24-hour storm using the rainfall distribution
recommended by the Soil Conservation Service when using U.S. Soil Conservation Service
methods or as the storm of critical duration that produces the greatest required storage
volume at the site when using a design method such as the Rational Method.

D. For purposes of computing runoffs, all lands in the site shall be assumed prior to development
to be in good condition (if the lands are pasture, lawns, or parks), with good cover (if the lands
are cultivated); regardless of condition existing at the time of computation.

3.2 GENERAL CRITERIA:

A. Proposed residential, commercial, or industrial subdivisions shall apply stormwater
management criteria to the development as a whole.  Individual lots in new subdivisions shall
not be considered separate land development projects, but rather the entire subdivision shall
be considered a single land development project.  Hydrologic parameters shall reflect the
ultimate land development and shall be used in all engineering calculations.
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B. Construction of stormwater management facilities or modifications of channels shall comply
with all applicable laws and regulations.  Evidence of approval of all necessary permits and
execution of the Stormwater Management Agreement with the City shall be presented prior
to issuance of the land disturbing permit.

C. Pre-development and post-development runoff rates shall be verified by calculations that are
consistent with good engineering practices and are acceptable to the City.

D. The design of impounding structures that are not covered by the Virginia Dam Safety
Regulations shall be checked by  the applicant for structural integrity and floodplain  impacts
for the 100 year storm event.  An emergency discharge should be designed to pass the 100
year storm.

E. Safety measures should be incorporated into the design of all stormwater management
facilities.

F. Outlets from stormwater management facilities shall be designed to function without manual,
electrical or mechanical controls.

3.3 STORMWATER MANAGEMENT FACILITIES IN FLOODPLAINS:

A. New construction, including on-site stormwater management facilities, should be avoided in
floodplains, when this is unavoidable, a special examination to determine adequacy of
proposed stormwater management facilities during the 10 year flood shall be required.  The
10 year design storm should be applied to both the site and the entire watershed contributing
to the floodplain, assuming that the two peak simultaneously at the point in question.   The
time of concentration assumed for the entire watershed should be that appropriate to the
larger area.

B. In addition, such construction shall be in compliance with all regulations under the National
Flood Insurance Program.

4.1 STORMWATER MANAGEMENT PLAN REQUIREMENTS:

A. Maps, plans, designs, and calculations shall be certified by a Registered Professional
Engineer, Class IIIB Surveyor, or Landscape Architect licensed to practice in the
Commonwealth of Virginia.

B. Plans should include:

1. The boundary of the drainage area tributary to the project site.
(e.g. U.S.G.S. Quadrangle Map).

2. The location of the project relative to significant features in the general surroundings
such as roads, pedestrian ways, access to the site, adjacent land use, property lines,
existing man-made structures, public facilities, landmarks, and places of architectural
and historical significance.

3. Existing contours at 2-foot intervals, extending a minimum of 200 feet beyond the
limits of the proposed development.
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4. Streams, lakes, ponds, existing drainage swales, wetlands, forested areas and other
physical features within or adjacent to the project area.

 5. Locations of existing and proposed utilities, sewers and water lines.

6. The location of proposed buildings, roads, parking areas, and other permanent
structures.

7. Final contours at 2-foot intervals, extending a minimum of 200 feet beyond the limits
of the proposed development.

C. Details should include:

1. All stormwater management facilities must be shown, including details, plan, profile,
and cross sections.

2.  If infiltration facilities are proposed, the locations of existing and proposed wells and
septic system drain fields must be shown.

3. Comprehensive hydrologic and hydraulic design calculations, including all
assumptions and criteria, for the pre-development and post-development conditions
for the 2-, 10-, and 100-year design storms.

4. A soils report and boring logs, as required by the design engineer to certify the 
design.

5. A maintenance plan indicating the person permanently responsible for maintenance
of the stormwater management facilities.
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CITY OF PETERSBURG

DECLARATION OF COVENANTS

FOR STORM AND SURFACE WATER FACILITY

AND SYSTEM MAINTENANCE

THIS DECLARATION OF COVENANTS made this ________ day of ________________ , 20 ____,
by ________________________________     , hereinafter referred to as the "Covenantor" to and for the benefit of the
City of Petersburg, a municipal corporation, and its successors and assigns, hereinafter to as the "City".

WITNESSETH:

WHEREAS, the City is authorized to regulate and control the disposition of storm and surface waters within the City
of Petersburg, Virginia; and

WHEREAS, the Covenantor is the owner of a certain tract or parcel of land more particularly
described as:

Tax Parcel Number(s):________________________________________________________________
City of Petersburg, City Assessor's Maps; and

WHEREAS, the Covenantor and/or its assigns desire to construct certain improvements on its
property which will alter extant storm and surface water flow conditions on both the property and adjacent lands;
and

WHEREAS, in order to accommodate and regulate these anticipated changes in existing storm and surface
water flow conditions, the Covenantor and/or its assigns desire to build and maintain, at its expense, a storm and surface
water management facility and system more particularly described and shown on plans titled________________, and
dated                                                    ;  and

WHEREAS, the City has reviewed and approved these plans subject to the execution of this
agreement.

NOW THEREFORE, in consideration of the benefits received by the Covenantor and/or its assigns as a result
of the City's approval of his plans, Covenantor and/or its assigns, with full authority to execute deeds, deeds of
trust, other covenants, and all rights, title and interest in the property described above does hereby covenant with the City
as follows:
1. Covenantor and/or its assigns shall construct and perpetually maintain, at its sole expense, the above

referenced storm and surface water management facility and system in strict accordance with the plan
approval granted by the City.

2. Covenantor and/or its assigns shall, at its sole expense, make such changes or modifications to the
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storm drainage facility and system as may, in the City's discretion, be determined necessary to
insure that the facility and system are properly maintained and continue to operate as designed and
approved.

3. The City, its agents, employees and contractors shall have the perpetual right of ingress and egress
over the property of the Covenantor and/or its assigns and the right to inspect at reasonable times
and in a reasonable manner, the storm and surface water management system to make sure it is
being properly maintained and is continuing to perform in an adequate manner.

4. The Covenantor and/or its assigns agree that should it fail to correct any defects in the above
described facility and system within ten (10) days from the receipt of written notice, or shall fail to
maintain the facility and system in accordance with the approved design standards and with the law
and applicable regulations or, in the event of an emergency as determined by the City in its sole
discretion, the City is authorized to enter the property to make all repairs, and to perform all
maintenance, construction and reconstruction the City deems necessary. The City shall then assess
the Covenantor and/or its assigns and/or all landowners served by the facility and system for the
cost of such placed on the property tax bills of said properties and collected as ordinary taxes by the
City.

5. Covenantor and/or its assigns shall indemnify, save harmless and defend the City from and against
any and all claims, demands, suits, liabilities, losses, damages and payments including reasonable
attorney fees claimed or made by persons not parties to the Declaration against the City that are
alleged or proven to result or arise from the Covenantor's and/or its assigns' construction, operation
or maintenance of the storm and surface water management facility and system that is the subject
of this Covenant.

6. The covenants contained herein shall run with the land and the Covenantor and/or its assigns
further agree that whenever the property shall be held, sold, conveyed, it shall be subject to the
covenants, stipulations, agreements and provision of this Declaration, which shall apply to, bind and
be obligatory upon the Covenantor hereto, its heirs, successors and assigns and shall bind all
present and subsequent owners of the property served by the facility and system.

7. The Covenantor and/or its assigns shall promptly notify the City when the Covenantor and/or its
assigns legally transfer any of the Covenantor's and/or its assigns' responsibilities for the facility.
The Covenantor and/or its assigns shall supply the Director of Public Works, City of Petersburg, 103
W. Tabb Street, Petersburg, Virginia 23803, with a copy of any document of transfer, executed by
both parties, and a copy of this document acknowledged by both parties.

8. The provision of this Declaration shall be severable and, if any phrase, clause, sentence of provision
is declared unconstitutional, or the applicability thereof to the Covenantor and/or its assigns is held
invalid, the remainder of this Covenant shall not be affected thereby.

9. The Declaration shall be recorded at the Clerk's Office of the Circuit Court of the City of Petersburg,
Virginia, at the Covenantor's and/or its assigns' expense.

10. In the event that the City shall determine at its sole discretion at any future time that the facility and
system is no longer required, then the City shall, at the request of the Covenantor and/or its assigns,
execute a release of this Declaration of Covenants which the Covenantor and/or its assigns shall
record such release at its expense.

11. All notices sent hereunder shall be sent by first class mail (certified, postage prepaid, with return
receipt requested) addressed to the intended recipient at the address listed below: release of this
Declaration of Covenants which the Covenantor and/or its assigns shall record such release at its expense
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For the Covenator:

For the City:  Director of Public Works
City of Petersburg
103 W. Tabb Street
Petersburg, Virginia 23803

IN WITNESS WHEREOF, the Covenantor has executed this Declaration of Covenants as of the
_____ day of ________________, 20_____. ______                                        
                                                                                       
       By: _______________________________________        

SEEN AND AGREED:                                                                   
                          

Property Owner

Property Owner

STATE OF VIRGINIA             
   CITY/COUNTY OF _________________________, to wit:

The foregoing instrument was acknowledged before me this ________ day of
________________, 20____.           

      ____________________________________ 
    NOTARY PUBLIC                                

    My Commission Expires:______________________________________ 

STATE OF VIRGINIA
 CITY/COUNTY OF _________________________, to wit:
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Stormwater Utility Ordinance & Rate Resolution 
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B1.  Stream Restoration 

The City is claiming credit for three (3) stream restoration projects:  Brickhouse Run, Lieutenant Run at 

Animal Shelter (Phase 1), and Lieutenant Run at Johnson Road, Phase 2, see Figure 4.  Pollutant of 

Concern reductions were calculated using the interim rates as provided in the Chesapeake Bay TMDL 

Special Condition Guidance Memo 15-2005 issued by the Virginia DEQ on 5/18/2015.   

 

 
Figure 4.  Stream Restoration Projects Watershed Map 

Brickhouse Run 

As depicted in Figure 4, the Brickhouse Run Stream Restoration project watershed (purple) is located 

entirely within the City’s regulated urban area.  The project will restore 250 linear feet of stream.  The 

interim approved removal rates developed by the Bay Program have been used to calculated credits.  

Because there is no unregulated land that drains to the restored stream section, no adjustment to the 

interim approved removal rates is required.  The following table depicts the calculation of pollutant 

removal credits for the Brickhouse Run Stream Restoration project  

   

 

Project Description Project Type Quantity Unit TN TP TSS

Brickhouse Run at Hinton Street Stream Restoration 250 linear feet 18.75 17.00 11,220.00

Pollutant of Concern Removal (lbs)
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Figure 5.  Picture depicting degraded nature of Brickhouse Run prior to restoration. 

Lieutenant Run Phase 1 

The Lieutenant Run Phase 1 stream restoration project will restore 800 linear of stream.  The Phase 1 

Lieutenant Run stream restoration project is located downstream of the Phase 2 Lieutenant Run project.  

Therefore, the drainage area that drains to the restored stream section is the sum of the drainage area 

for Phase 1 and Phase 2.  The interim approved removal rates, developed by the Bay Program and 

provided in Table V.J.1 of the Chesapeake Bay TMDL Action Plan Guidance Document, were used to 

calculate pollutant removal credits for the project.    

As shown in Figure 4, the entire drainage area for the project is located within the City’s limit, however a 

significant portion of the contributing drainage area to this project is located in outside of the regulated 

urban area that was delineated and used to populate Table 2A of the MS4 permit.  The method used to 

adjust the credit received for the stream restoration to account for the baseline required for the 

proportion of unregulated land that drains to the restored stream section follows the methodology 

presented in Example V.J.1 of the Chesapeake Bay TMDL Action Plan Guidance Document.   
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Step 1:  Calculate the POC Reductions from the Proposed Stream Restoration Project.  

The interim approved removal rates, developed by the Bay Program and provided in Table V.J.1 of the 

Chesapeake Bay TMDL Action Plan Guidance Document, were used to calculate pollutant removal 

credits for the project.  

 

Step 2:  Characterize the Acres Draining to the Proposed Stream Restoration Project. 

Land cover conditions within the drainage area were determined using the City’s Land Cover GIS layer 

depicting land cover in 2013.  This layer was intersected with the regulated urban area layer to 

determine the land cover breakdown within the regulated urban and unregulated urban areas. 

 

Using this information, ratios of regulated, unregulated, and forested acres to total acres were 

calculated.   

 

Step 3:  Calculate the Total Reductions for Regulated and Unregulated Urban Lands. 

To calculate the pollutant removal credits that may be received for the project, the total reduction 

pollutant reduction calculated in Step 1 is multiplied by the ratios developed in Step 2. 

 
 

Step 4:  Account for the Total Baseline Reductions on Unregulated Land. 

The load reduction calculated for unregulated acres must be adjusted to account for the baseline 

reduction required on unregulated land.  This calculation is based on the loading rates found in Table 3a 

Step 1: Calculate POC Reductions from the Proposed Stream Restoration Project

POC (lbs/linear ft) Linear Feet (ft) Total POC Reduction (lbs/yr)

TN 0.075 800 60

TP 0.068 800 54.4

TSS 44.88 800 35904

Proposed BMP DA 8 Urban Stream Restoration Interim Approved Removal Rates 

Step 2:  Characterize Acres Draining to Proposed Stream Restoration Project

Urban Impervious (Ac) Urban Pervious (Ac) Total Urban Acres Forested (Ac)

Regulated Land 178.98 466.44 645.42 221.31

Unregulated Land 87.43 565.99 653.42 613.59 Total

Total 1,298.84 834.90 2,133.74

Determine Ratios

0.3025 Regulated Acres

0.3062 Unregulated Acres

0.3913 Forested Acres

Step 3:  Calculate the Total Reductions for Regulated and Unregulated Urban Lands

Load (Step 1) Ratio (Step 2) Total Reductions (Step 3)

Regulated 60.00 0.3025 18.1489

Unregulated 60.00 0.3062 18.3740

Forested 60.00 0.3913 23.4771

Regulated 54.40 0.3025 16.4550

Unregulated 54.40 0.3062 16.6591

Forested 54.40 0.3913 21.2859

Regulated 35904.00 0.3025 10,860.2951

Unregulated 35904.00 0.3062 10,995.0242

Forested 35904.00 0.3913 14,048.6807

Phosphorous

TSS

Nitrogen
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of the permit.  The impervious and pervious load reductions that must be achieved in the first permit 

cycle (5% of the total required reductions) are multiplied by 20 to estimate the entire baseline 

reductions needed to comply with the Chesapeake Bay TMDL by the end of the third MS4 permit cycle.  

The total required baseline reduction can be calculated by multiplying these loading rates by the 

unregulated urban acres draining to the stream restoration project.  These values are then added 

together to determine the total reduction for which the City cannot take credit.       

 
 

Step 5:  Calculate the Adjusted Reductions for Regulated, Unregulated, and Forested Areas. 

The calculation from step 5 was then subtracted from the unregulated area reductions that were 

calculated in step 3.  However, this calculation resulted in a negative value for each of the pollutants of 

concern.  Therefore, the total credit for the project will be limited to the credit calculated for regulated 

urban acres and forested acres.   

 

 
 

Step 6:  Calculate Total Reductions from Regulated and Unregulated (Non-Forested Acres, Accounting 

for Required Baseline Reductions. 

The total credit for the project will be limited to the credit calculated for regulated urban acres and 

forested acres 

 
 

 

Step 4:  Calculate the Total Reductions for Regulated and Unregulated Urban Lands

Table 3.a Req Reduction                      

in Loading Rate

Baseline loading rates x 20 per 

guidance Unregulated Acres

Total Baseline 

Reduction

Total permittee 

cannot take credit for

Reg Urban Imp 0.04 0.80 87.43 69.94

Reg Urban Pervious 0.02 0.40 565.99 226.40 296.34

Reg Urban Imp 0.01 0.20 87.43 17.49

Reg Urban Pervious 0.002 0.04 565.99 22.64 40.13

Reg Urban Imp 6.67 133.40 87.43 11,663.06

Reg Urban Pervious 0.44 8.80 565.99 4,980.75 16,643.81

Phosphorous

TSS

Nitrogen

Load (Step 1) Ratio (Step 2) Total Reductions (Step 3)

Total Permittee cannont 

take credit for (from Step 4)

Adjusted Reductions 

(Step 5)

Regulated 60.00 0.3025 18.1489 18.149

Unregulated 60.00 0.3062 18.3740 296.34 -277.967

Forested 60.00 0.3913 23.4771 23.477

Regulated 54.40 0.3025 16.4550 16.455

Unregulated 54.40 0.3062 16.6591 40.13 -23.466

Forested 54.40 0.3913 21.2859 21.286

Regulated 35904.00 0.3025 10,860.2951 10860.295

Unregulated 35904.00 0.3062 10,995.0242 16643.81 -5648.782

Forested 35904.00 0.3913 14,048.6807 14048.681

Phosphorous

TSS

Nitrogen

Step 6:  Calculate the Total Reductions from Regulated and Unregulated Acres, Accounting for Required Baseline Reductions

POC (Total POC reduction lbs/yr) Unregulated Land credit reduction Total POC Reduction (lbs/yr)

TN 60 Step 4 > Step 1 41.63

TP 54.4 Step 4 > Step 1 37.74

TSS 35,904.00 Step 4 > Step 1 24,908.98

Proposed BMP DA 8 - Stream Restoration POC Reductions 
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Figure 6.  Picture demonstrating degraded nature of Lieutenant Run Phase 1 prior to restoration. 

Lieutenant Run Phase 2 

The Lieutenant Run Phase 2 stream restoration project will restore 1,200 linear of stream.  The Phase 2 

Lieutenant Run stream restoration project is located upstream of the Phase 1 Lieutenant Run project.    

The interim approved removal rates, developed by the Bay Program and provided in Table V.J.1 of the 

Chesapeake Bay TMDL Action Plan Guidance Document, were used to calculate pollutant removal 

credits for the project.    

As shown in Figure 4, the entire drainage area for the project is located within the City’s limit, however a 

significant portion of the contributing drainage area to this project is located in outside of the regulated 

urban area that was delineated and used to populate Table 2A of the MS4 permit.  The method used to 

adjust the credit received for the stream restoration to account for the baseline required for the 

proportion of unregulated land that drains to the restored stream section follows the methodology 

presented in Example V.J.1 of the Chesapeake Bay TMDL Action Plan Guidance Document.   
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Step 1:  Calculate the POC Reductions from the Proposed Stream Restoration Project.  

The interim approved removal rates, developed by the Bay Program and provided in Table V.J.1 of the 

Chesapeake Bay TMDL Action Plan Guidance Document, were used to calculate pollutant removal 

credits for the project.  

 

Step 2:  Characterize the Acres Draining to the Proposed Stream Restoration Project 

Land cover conditions within the drainage area were determined using the City’s Land Cover GIS layer 

depicting land cover in 2013.  This layer was intersected with the regulated urban area layer to 

determine the land cover breakdown within the regulated urban and unregulated urban areas. 

 

Using this information, ratios of regulated, unregulated, and forested acres to total acres were 

calculated.   

 

Step 3:  Calculate the Total Reductions for Regulated and Unregulated Urban Lands. 

To calculate the pollutant removal credits that may be received for the project, the total reduction 

pollutant reduction calculated in Step 1 is multiplied by the ratios developed in Step 2. 

 
 

 

 

Step 1: Calculate POC Reductions from the Proposed Stream Restoration Project

POC (lbs/linear ft) Linear Feet (ft) Total POC Reduction (lbs/yr)

TN 0.075 1200 90

TP 0.068 1200 81.6

TSS 44.88 1200 53,856

Proposed BMP DA 8 Urban Stream Restoration Interim Approved Removal Rates 

Step 2:  Characterize Acres Draining to Proposed Stream Restoration Project

Urban Impervious (Ac) Urban Pervious (Ac) Total Urban Acres Forested (Ac)

Regulated Land 87.32 268.93 356.26 75.35

Unregulated Land 76.71 480.78 557.49 532.15 Total

Total 913.74 607.49 1,521.24

Determine Ratios

0.2342 Regulated Acres

0.3665 Unregulated Acres

0.3993 Forested Acres

Step 3:  Calculate the Total Reductions for Regulated and Unregulated Urban Lands

Load (Step 1) Ratio (Step 2) Total Reductions (Step 3)

Regulated 90.00 0.2342 21.0769

Unregulated 90.00 0.3665 32.9823

Forested 90.00 0.3993 35.9408

Regulated 81.60 0.2342 19.1097

Unregulated 81.60 0.3665 29.9039

Forested 81.60 0.3993 32.5863

Regulated 53856.00 0.2342 12,612.4339

Unregulated 53856.00 0.3665 19,736.6014

Forested 53856.00 0.3993 21,506.9646

Nitrogen

Phosphorous

TSS
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Step 4:  Account for the Total Baseline Reductions on Unregulated Land 

The load reduction calculated for unregulated acres must be adjusted to account for the baseline 

reduction required on unregulated land.  This calculation is based on the loading rates found in Table 3a 

of the permit.  The impervious and pervious load reductions that must be achieved in the first permit 

cycle (5% of the total required reductions) are multiplied by 20 to estimate the entire baseline 

reductions needed to comply with the Chesapeake Bay TMDL by the end of the third MS4 permit cycle.  

The total required baseline reduction can be calculated by multiplying these loading rates by the 

unregulated urban acres draining to the stream restoration project.  These values are then added 

together to determine the total reduction for which the City cannot take credit.       

 
 

Step 5:  Calculate the Adjusted Reductions for Regulated, Unregulated, and Forested Areas 

The calculation from step 5 was then subtracted from the unregulated area reductions that were 

calculated in step 3.  However, this calculation resulted in a negative value for Nitrogen and 

Phosphorous.  For these pollutants, the total credit for the project will be limited to the credit calculated 

for regulated urban acres and forested acres.   

 

 
 

Step 6:  Calculate Total Reductions from Regulated and Unregulated (Non-Forested Acres, Accounting 

for Required Baseline Reductions: 

The total credit for the project will be limited to the credit calculated for regulated urban acres and 

forested acres 

 

Step 4:  Calculate the Total Reductions for Regulated and Unregulated Urban Lands

Table 3.a req reduction in loading 

rate

Baseline loading rates x 20 per 

guidance Unregulated Acres

Total Baseline 

Reduction

Total permittee 

cannot take credit for

Reg Urban Imp 0.04 0.80 76.71 61.37

Reg Urban Pervious 0.02 0.40 480.78 192.31 253.68

Reg Urban Imp 0.01 0.20 76.71 15.34

Reg Urban Pervious 0.002 0.04 480.78 19.23 34.57

Reg Urban Imp 6.67 133.40 76.71 10,233.30

Reg Urban Pervious 0.44 8.80 480.78 4,230.84 14,464.14

Nitrogen

Phosphorous

TSS

Load (Step 1) Ratio (Step 2) Total Reductions (Step 3)

Total Permittee cannont 

take credit for (from Step 4)

Adjusted Reductions 

(Step 5)

Regulated 90.00 0.2342 21.0769 21.077

Unregulated 90.00 0.3665 32.9823 253.68 -220.698

Forested 90.00 0.3993 35.9408 35.941

Regulated 81.60 0.2342 19.1097 19.110

Unregulated 81.60 0.3665 29.9039 34.57 -4.669

Forested 81.60 0.3993 32.5863 32.586

Regulated 53856.00 0.2342 12,612.4339 12612.434

Unregulated 53856.00 0.3665 19,736.6014 14464.14 5272.464

Forested 53856.00 0.3993 21,506.9646 21506.965

Nitrogen

Phosphorous

TSS

Step 6:  Calculate the Total Reductions from Regulated and Unregulated Acres, Accounting for Required Baseline Reductions

POC (Total POC reduction lbs/yr) Unregulated Land credit reduction Total POC Reduction (lbs/yr)

TN 90 Step 4 > Step 1 57.02

TP 81.6 Step 4 > Step 1 51.70

TSS 53,856.00 14,464.14 39,391.86

Proposed BMP DA 8 - Stream Restoration POC Reductions 
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into the VRRM spreadsheet for new development.   

 

The treated area for pervious and impervious surfaces was then entered into the spreadsheet for a Level 

2 Bioretention. 

 

 

 

 

The spreadsheet reported the following nutrient reduction totals: 

 

 

The TSS reduction credit was calculated using the retrofit curves developed by the Bay Program 

following the procedure provided in Appendix V.B. of the Chesapeake Bay TMDL Action Plan Guidance 

Document.  A TSS load was calculated using the loading rates for impervious and pervious surfaces 

draining to the project. 

 

The runoff depth, RD was calculated to be 2.78 inches which calculates a TSS removal efficiency of 88%.  

The removal efficiency was then multiplied by the total load calculated.  The TSS removed (lb/yr) from 

the practice is 45.2.  

Land Cover  (acres)

A soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) -- undisturbed, 

protected forest/open space or reforested land 0.00 0.00 0.00 0.00 0.00
Managed Turf (acres) -- disturbed, graded for 

yards or other turf to be mowed/managed 0.00 0.00 0.00 0.07 0.07

Impervious Cover (acres) 0.00 0.00 0.00 0.07 0.07

Total 0.14

TOTAL PHOSPHORUS LOAD REDUCTION REQUIRED (LB/YEAR) 0.13

NITROGEN LOAD REDUCTION ACHIEVED (LB/YR) 1.29

Loading 

Rate 

(lb/ac/yr)

Total Load 

(lb/yr)

TSS Loading Impervious 676.94 44.75

Pervious 101.08 6.76

51.5

Practice Credit

Credit Area 

(acres) Description of CreditUnit

0.80 0.07

0.80 0.07

impervious acres draining to 

bioretention 80% runoff volume reduction

turf acres draining to 

bioretention 80% runoff volume reduction

6.b. Bioretention #2 (Spec #9)


