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City of Alexandria, Virginia

Phase 3 Chesapeake Bay TMDL Action Plan
for 100% Compliance

November 1, 2024

Executive Summary

The purpose of this Phase 3 Chesapeake Bay Total Maximum Daily Load (TMDL) Action Plan (Phase 3
Action Plan) is to comply with the Registration Statement requirements in the 2023 — 2028 General Virginia
Pollution Discharge Elimination System (VPDES) Permit for Discharges of Stormwater from Small
Municipal Separate Storm Sewer Systems (MS4), No. VAR040057.

The City’s Phase 1 Chesapeake Bay TMDL Action Plan documenting the City’s proposed strategies to
achieve 5% of the overall goals for total nitrogen, total phosphorus, and total suspended solids (sediment)
goals, respectively, by June 30, 2018, was approved by Virginia Department of Environmental Quality
(DEQ) on January 12, 2016. The City’s Phase 2 Chesapeake Bay TMDL Action Plan documenting the
City’s proposed strategies to achieve 40% of the overall goal for total nitrogen, total phosphorus, and total
suspended solids (sediment) goals, respectively, by June 30, 2018, was approved by DEQ September 24,
2019.

Total suspended solids was removed as a pollutant of concern from the MS4 general permit by
DEQ and is no longer includes a required pollution targets for Phase 3. EPA evaluated Virginia’s
Phase |ll Watershed Implementation Plan December 19, 2019, and noted that the “sediment
targets will not affect the BMPs called for in the WIP [Watershed Implementation Plan] and are
not intended to be the driver for implementation moving forward...”. This was incorporated into
the updated 2023-2028 MS4 general permit through the removal of sediment as a pollution
target under Part Il TMDL Special Conditions A. Chesapeake Bay TMDL special condition.

This Phase 3 Action Plan has been developed to document preliminary sufficient measures to be
implemented to meet the 100% compliance targets identified in the 2023-2028 MS4 general permit. The
focus of this Action Plan is to provide the means and methods and a general level of effort that will be
needed for the City to meet the 100% cumulative Chesapeake Bay TMDL reduction targets in the MS4
permit for phosphorus and nitrogen developed by the United States Environmental Protection Agency
(EPA) in December 2010.

During the Phase 1 Action Plan, the following tasks were completed and/or documented:
e Delineation of the MS4 service area including the breakdown of pervious and impervious area;
e (Calculation of the pollutant baseline loads for MS4 service area;
e (Calculation of the increased pollutant loads from redevelopment projects during July 1, 2009, to
June 30, 2014 where an average land cover condition greater than 16% impervious cover was
used;
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e (Calculation of pollutant loads from Grandfathered projects that are required to be offset prior to
project completion;

e Mean and methods to meet the Phase 1 target pollutant load reductions;

e Calculation of the total pollutant reductions required for Phase 1; and

e Calculation of the pollutant reductions associated with the proposed strategies and corresponding
costs.

The Phase 2 Action Plan addressed pollutant reductions to meet or exceed 40% of the L2 scoping run in
addition to the offsets required from July 1, 2009, to June 30, 2019 redevelopment projects and
grandfathered projects. Table E1 provides a summary of the required pollutant load reductions during
Phase 2.

Table E1 — Summary of Required Reductions for Existing Sources

40%
Cumulative L2 2009-2019 Grandfathered Total
Reduction New Sources Offsets Phase 2
Pollutant (Ibslyr) Offsets (Ibslyr) Reductions'
TN 3,038.8 13.0 -30.6 3,021.3
P 401.8 2.3 8.7 395.4
TSS 344,775 1,911 -3,676 343,010

! Total reductions to be addressed by the end of the second permit cycle.

The City has an “all of the above” strategy, which is an iterative, adaptive approach that considers a range
of potential strategies based on extant conditions, which enables the City to ramp up planning and design
to increase the likelihood of success in achieving the reduction goals required in the third MS4 permit cycle.

Means and methods to meet the target pollutant load reduction are described in Section 9 and include the
following:

e Credits for January 1, 2006, to July 1, 2009, stormwater BMPs
e Credit for post July 1, 2009, stormwater BMPs
e Projected Redevelopment

e New Regional Facilities and Retrofits

e Retrofits on City Properties

e Retrofits of City Rights-of-Way

e Tree Planting

e Urban Stream Restoration

e Public-Private Partnerships (P3s)

e Urban Nutrient Management

e Land Use Change

e Forest Buffers

e Nutrient Trading

e Bi-Lateral Trading with AlexRenew
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In addition to the strategies listed above, two specific projects have been identified to meet the required
reductions for the Phase 2 permit cycle. The Lake Cook Retrofit project was substantially complete in
September 2018; therefore, it was moved from the end of the Phase 1 permit cycle to the Phase 2 cycle.
The Ben Brenman Pond Retrofit also was completed during the Phase 2 cycle and includes modifying an
existing wet pond to meet the Virginia BMP Clearinghouse guidance for a Level 2 wet pond and increasing
the acreage draining to the pond. This allowed the City to take credit for the variation in the pollutant
removal.

How is pollution removed through Best Management Practices?

Best management practices (BMPs), also known as Stormwater Management Facilities
(SMFs), remove pollution by allowing rainwater and snowmelt to soak into the system which
helps to filter out pollutants, such as nutrients and sediment, and allow ‘treated’ water to return
to waterways. Each type of BMP (i.e., wet pond, green roof, infiltration practices, etc.) uses
different processes engineered to treat stormwater and are defined in the Virginia BMP
Clearinghouse. Each BMP type has a specific removal efficiency assigned to it based on
several factors and the associated removals are calculated using the Virginia Runoff
Reduction Method which is based on the acres treated, type of area draining to the BMP, and
type of practice.

Phase 2 reductions were met through the projects listed in Table E2, which includes associated pollutant
reductions and estimated costs. Due to the progress made during Phase 1, the reductions in Phase 2 exceeded
the required reductions as indicated in Table E3. In addition to the projects and BMPs that helped to achieve
pollution reductions, three BMPs had to be removed from the City’s inventory because they were found to
be removed or in major disrepair during Phase 2. These are: 1) Vegetated Roof; 2) 2010 developer-lead
stream restoration on the lower portion of Strawberry Run; and 3) a StormFilter™ Stormwater Treatment
System that was no longer in operation and not able to be repaired. The Credits received for these facilities
were removed from BMP Warehouse; the Bay TMDL calculations; and reflected in this Phase 3 Bay TMDL

Action Plan.
Table E2 — Phase 2 Permit Cycle Pollutant Reductions and Costs

November 2024

Project or BIPs Rl | e | TS | Aot
(Ibslyr)

FY2019-FY2024 BMPs' 124 44 20,499 $0
2009-2019 New Sources Offsets? -13 -2.3 -1,911 $0
Grandfathered Offsets? 30.6 8.7 3,676 $0
Lake Cook Retrofit 1,587 163.3 131,334 $4.5M
Ben Brenman Pond Retrofit 946.4 151.3 87,734 $3.75M

TOTAL PHASE 2 2,675 365 241,332 $8.25M
!Developer bears installation and long-term operation and maintenance costs for private facilities.
2Negative values indicate net pollutant reductions.
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Table E3 summarizes the progress achieved at the end of the Phase 2 permit cycle. Based on progress
made in the first and second permit cycles, the City far exceeded the 40% pollutant reduction requirement
and made substantial progress towards meeting the 100% reduction goal. This is consistent with the
City’s internal goal to exceed the mandated targets to smooth the ascent of the ramp up towards the third
permit cycle’s 100% cumulative reductions.

Table E3 summarizes the final progress at the end of the Phase 2 permit cycle:

Table E3 — Phase 1 and 2 Progress

City Phase 1 & 2 II?f -[‘?::‘Ij Percent of L2
Pollutant of Concern | Actual Reductions quir Total Required
Reductions .
(Ibs./yr) (Ibs.lyr) Reductions Met
TN 5,309 7,597.03 70%
TP 736 1,004.40 73%
TSS 577,797 861,937 67%

The City anticipates meeting the required reduction goals by the end of the permit cycle per the strategies
provided herein. This Phase 3 Action Plan details how the City will meet these goals through credits
obtained from redevelopment along with the “all of the above” strategy, an iterative, adaptive approach
that considers a range of potential strategies based on extant conditions. The main strategy to meet the
reminder of the nitrogen and phosphorus targets are through the anticipated availability of pollution
reduction credits generated from the Alexandria Renew Enterprises — the City’s wastewater treatment
authority — River Renew Combined Sewer Overflow (CSO) mitigation project (River Renew) through the
use of bi-lateral trading consistent with the executed agreement between the City and Alexandria Renew.
This project will capture and store combined stormwater runoff and sanitary flows during wet weather
and send the captured flow to the advanced wastewater treatment plant to be treated prior to discharge.

Though there are no direct City costs associated with the Project or BMPs indicated in Table E4 for the
Phase 3 pollution reduction activities, there are still associated costs. For example, the Bi-Lateral Trading
project cost $615 million and the majority will be paid for by rate payers in the City over time, in addition
to funds secured at the state-level. The City is also sharing in the funding of the Landmark Redevelopment
and the North Potomac Yard Redevelopment through land leases, tax incentives, Metro funding,
transportation upgrades, and other means. So while there is no cost listed in the table due to the lack of
direct funding, the City does provide funding and proffers to fund these projects for the pollution reduction
credits.

It should also be noted that the City has identified strategies to reach 98% and 80% of the phosphorus and
nitrogen goals, respectively, through the Phase 2 requirements, with this Phase 3 Action Plan including
strategies to achieve 100% of the total requirements ahead of the 2028 deadline. While credits available
through bi-lateral trading will be used on annual basis as needed to fill the gap, the City continues to
explore opportunities through the strategies to meet the requirements of the 2028 deadline through
redevelopment and retrofits.
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Table E4 — Phase 3 Permit Cycle Anticipated Pollutant Reductions

™ P Approximate
Project or BMPs Removed | Removed F().':Fl)t Cost
(Ibslyr) (Ibslyr) y

Lucky Run Stream Restoration 658 257 $1.8M
Bi-Lateral Trading 1,500 500
Anticipated Annual Redevelopment through
FY2028 1,036 320

TOTAL PHASE 3 3,194 1,077 $1.8M

'Numbers are estimated and dependent on the performance of the tunnel and storage system.

As mentioned above, the 2023 — 2028 MS4 permit removed total suspended solids/sediment from the

Chesapeake Bay TMDL special conditions. Table ES summarizes the Phase 3 expected reductions, which
account for 100% of the TN and TP goal.

Table ES — Phase 3 Anticipated Reductions

Total Phase 1 & Anticipated Total Phase 1 Total Required
Pollutant of Phase 2 Phase 3 through 3 q Percent of
. - . Reductions
Concern Reductions Reductions Reductions (Ibs/yr) Total
(Ibslyr) (Ibslyr) (Ibslyr) y
TN 5,309 3,194 8,503 7,597.03 112%
TP 736 1,077 1,813 1,004.40 181%
November 2024
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Introduction

The purpose of this Phase 3 Chesapeake Bay Total Maximum Daily Load (TMDL) Action Plan is to comply
with Part I A “Chesapeake Bay TMDL special condition” of the 2023 — 2028 General Virginia Pollution
Discharge Elimination System (VPDES) Permit for Discharges of Stormwater from Small Municipal
Separate Storm Sewer Systems (MS4), No. VAR040057 issued to the City of Alexandria (City) effective
November 1, 2023. Virginia Department of Environmental Quality (DEQ) also requested a draft of Action
Plan be submitted with the MS4 Permit Registration Statement that has been revised into this current
version.

Effective June 31, 2024, the City achieved 101% of the 100% pollution reduction target through stormwater
best management practices based on tracking phosphorus pollution (TP). This Phase 3 Action Plan provides
an outline of the City’s path to achieve 100% pollution reduction goals. This action plan process began with
the issuance of the 2013 — 2018 MS4 permit which required the submission and approval of a Phase 1
Chesapeake Bay TMDL Action Plan (approved by DEQ in 2016) to meet at least 5% of the targeted
pollutant reductions and the subsequent issuance of the 2018 — 2023 MS4 permit requiring the submission
and approval of a Phase 2 Action Plan (approved by DEQ in 2019) to meet at least a cumulative 40% of
the targeted pollutant reductions.

The Phase 3 Action Plan is developed to document that sufficient measures will be implemented to meet
the compliance targets identified in the 2023 — 2028 MS4 permit to demonstrate compliance with the
required final 60% reductions (for a total of 100%) from existing sources as of June 30, 2009, increased
loads from 20092019 New Sources, and increased loads from Grandfathered projects (9VAC25-870-48).
The Phase 3 Action Plan includes the requisite planning items found in the 2023-2028 Permit Part II A and
is developed according to the procedures provided in Virginia DEQ Guidance Memo No. 15-2005 dated
May 18, 2015 (Phase 1 Guidance). In a letter dated May 2, 2018, regarding the reissuance of VPDES
General Permit No. VAR040057, it was stated that while the Action Plan guidance is currently being
updated, the most current guidance document is still Guidance Memo No. 15-2005.

The focus of the Phase 3 Action Plan is to provide the means and methods and a general level of effort that
will be needed for the City to meet the final 60% Chesapeake Bay TMDL reduction targets in the current
MS4 general permit for phosphorus and nitrogen developed by the United States Environmental Protection
Agency (EPA) in December 2010. Due to the City’s approach to front load achievement through an
aggressive water quality program, 101% and 80% of the TMDL targets for phosphorus and nitrogen,
respectively, have been accounted for during Phase 1 and 2. While DEQ removed the requirement to
continue to report on sediment removal in the 2023-2028 MS4 general permit, based on the guidance from
EPA, it is of note that one hundred and twenty-four percent (126%) of the sediment target was achieved
through the Phase 2 Action Plan. This Phase 3 Action Plan focuses on the remaining pollution reduction
requirements for phosphorus and nitrogen.

The TMDL contains aggregate wasteload allocations (WLAs) for regulated stormwater with no specific
WLAs for the City’s MS4 service area. The Virginia Chesapeake Bay TMDL Phase I Watershed
Implementation Plan (WIP I) submitted by the Commonwealth to EPA on November 29, 2010, contains
general requirements for permittees. The Phase II Watershed Implementation Plan (WIP II) submitted to
EPA on March 20, 2012, builds on the WIP I as the state’s primary planning tool to establish strategies,
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targets, and expectations for different sectors, including urban stormwater for local governments. The Phase
IT WIP requires the implementation of urban stormwater controls to meet specific nutrient and sediment
reductions — Level 2 (L2) scoping implementation — to address the TMDL. The Draft Phase III Watershed
Implementation Plan (WIP III) submitted April 5, 2019, includes new state initiatives as well as existing
federal, state and local programs, and local area planning goals for unregulated areas provided by the
planning district commissions and soil and water conservation districts and augmented by DEQ. The WIPs
identify the use of state-issued stormwater permits — such as MS4 permits — as the tool for compliance by
requiring target reductions for the TMDL.

The MS4 general permit reissued by DEQ, effective July 1, 2013, contained special conditions which
required the implementation of strategies to meet 5% reductions of the overall L2 scoping for nitrogen,
phosphorus and sediment, along with offsets for new sources and grandfathered projects. This 5% goal
(Phase I) was to be implemented no later than June 30, 2018. The 2018-2023 MS4 general permit, effective
November 1, 2018, requires implementation of strategies to meet an additional 35% of the L2 scoping run
for a total reduction at the end of the permit term of 40% of L2. The 2023-2028 MS4 general permit,
effective November 1, 2023, requires the implementation of strategies to meet the final 60% of the L2
scoping run for the final reduction at the end of 2028 of 100% of L2. Of note is the requirement to reduce
total suspended solids has been removed from the permit.

According to the WIP II, WIP III, and MS4 general permit, the City would get three full MS4 general
permit cycles to implement the required L2 scoping reductions (Phase 1: 2013-2018; Phase 2: 2018-2023;
and Phase 3: 2023-2028). During the first cycle (Phase 1), the City was required to implement practices
sufficient to achieve 5% of the reduction targets. During the second cycle (Phase 2), the City was required
to implement additional practices sufficient to achieve 35% reductions for a total of 40%. Finally, the
remaining 60% for the total reduction target must be achieved by 2028 (Phase 3). Pursuant to the permit,
this Phase 3 Action Plan is required to address the final 60%, or Phase 3, reductions required during the
permit term. While the WIP II and WIP III contain a range of strategies applicable to urban land uses, the
City can only be required to implement strategies that are enforceable through the MS4 general permit
based on the City’s regulated land contained in the MS4 service area as defined.

The technical and fiscal challenges of meeting the Chesapeake Bay TMDL as required in the MS4 general
permit are significant. Since the development of the TMDL and WIPs, the City engaged internal and
external support to assist in an analysis to meet the reduction requirements and to develop a better overall
understanding of the potential cost and feasibility of different combinations of stormwater best management
practices (BMPs). This Phase 3 Action Plan builds on the previous technical and planning-level work, to
include the previous action plans, and refines previous analysis of the potential strategies discussed by the
City’s internal stakeholders — the Water Quality Steering Committee and Water Quality Work Group — and
external stakeholders to meet the MS4 general permit target reductions.

The “means and methods” or reduction strategies discussed require significant resources. This report
focuses on strategies to meet the total 100% reduction goals that must be implemented by October 31, 2028.
To get ahead of this large final push, the City set an internal goal to go beyond the permit requirements for
the first and second permit cycles to achieve the escalating total reductions in the required timeframe
towards meeting the overall total. Concrete strategies to achieve the final 60% are presented, with the
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9, 6

flexibility to choose from a menu of options as contingency measures. The City’s “all of the above” strategy
is an iterative, adaptive approach that considers a range of potential strategies based on extant conditions,
which enables the City to ramp up planning and design to increase the likelihood of success in achieving
the reduction goals required in the third MS4 permit cycle.

Following development of the Bay TMDL and during the development of the WIPs, the City engaged in
the process of planning and analyses of potential strategies, including the implementation of structural
stormwater quality BMPs, towards meeting the target pollutant reductions. The first official planning-level
exercise in development of the Phase 1 Action Plan began in fall 2011 with the first draft of the “Chesapeake
Bay TMDL Analysis and Options” in February 2012 and the final draft in August of 2012. This planning
effort focused first on the overall requirements by examining potential strategies, identifying potential gaps,
and order of magnitude costs to implement the reductions. The City’s Phase 1 Action Plan — approved by
DEQ on January 12, 2016 — outlined means and methods to not only meet the required 5% reduction targets
but to make substantial progress in meeting the Phase 2 reduction targets. The City’s Phase 2 Action Plan
(approved 2019) focused on meeting the 40% requirements in the 2018-2023 MS4 general permit. The
Phase 3 Action Plan focuses on meeting 100% of the total pollution reduction goals.

The Phase 3 Action Plan:
1. Documents the progress made during the first and second permit cycles including updated
calculations based on final project data;
2. Provides general information regarding the City’s process for the L2 required reductions; and
3. Outlines potential strategies that may be implemented in the 2023 — 2028 permit cycle.

This Phase 3 Action Plan includes the following sections:
e Current Program and Legal Authority

e Delineation of the MS4 Service Area

e Existing Source Loads and Calculating Target Reductions
e Increased Loads from 2009 — 2019 New Sources

e Increased Loads from Grandfathered Projects

e Estimated Future Grandfathered Projects

e Phase 1 Action Plan and Progress

e Phase 2 Action Plan and Progress

e Means and Methods to Meet Target Reductions

e Estimated Cost of Implementation

1. Current Program and Legal Authority

The City takes pride in being a waterfront community on the Potomac River — the nation’s river — and
understands the integral part that our water resources play in our economy, our environment and the social
well-being of our community. Being a waterfront community in the Chesapeake Bay, the City has long
enacted local environmental ordinances to protect our water resources. In 1992, the City incorporated
requirements of the Chesapeake Bay Act for protection of land in the watershed and stormwater quality
into local ordinance through Article XIII of the Zoning Ordinance — the Environmental Management
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Ordinance. During the process of adopting Bay Act requirements, the City took a more conservative route
and chose to be more protective by implementing 100-foot Resource Protection Area (RPA) requirements
in the City, and designating all other non-RPA land acreage as Resource Management Areas (RMAs).
The City exceeded the Bay Act requirements by implementing a 50-foot buffer requirement for natural
intermittent streams and isolated wetlands. In addition to meeting the minimum water quality
requirements for development and redevelopment, the City adopted a more stringent requirement to
provide stormwater treatment for the first one-half-inch of runoff from all onsite impervious surfaces,
known as the “water quality volume default”, which provides reductions beyond those mandated. The
City adopted amendments to the Environmental Management Ordinance that incorporate the Virginia
Stormwater Management Program (VSMP) regulations, while retaining the more stringent water quality
volume default requirements and 50-foot buffer application, and currently operates the VSMP locally.

The City was initially issued an MS4 general permit in 2003 to regulate stormwater discharges. Successive
five-year permits have been reissued, with the City currently regulated under the 2018-2023 MS4 general
permit and the 2023-2028 MS4 general permit effective November 1, 2023. Since the Phase 2 Action
Plan, there have not been any new or modified legal authorities that have been implemented to meet the
City’s Chesapeake Bay required pollutant reductions.

2. Delineation of the MS4 Service Area

The City’s MS4 general permit is the regulatory mechanism used to require implementation of stormwater
quality BMPs or other strategies necessary to meet the Chesapeake Bay TMDL. The permit requires the
City to define the size and extent of the MS4 service area, to include the existing impervious and pervious
area within the service area — the regulated area. Areas of the City that sheet flow directly to waters of the
state, or otherwise drain to waters of the state through means other than a regulated outfall, are not
considered part of the MS4 service area — the unregulated area. Properties within the jurisdictional
boundary that are regulated under a separate VPDES stormwater permit, forested areas, wetlands, and
open waters are also not considered part of the MS4 service area.

As part of the Phase 1 Action Plan, areas were distinguished between regulated and unregulated land areas
to define the MS4 service area. To perform this analysis, the City utilized local ArcGIS data and tools, a
review of other state stormwater permits under the VPDES program, and discussions with regulating
agencies. A digital elevation model (DEM) for the entire City was built using two-foot contour data. Storm
sewer pipes, represented as lines, were burned into the DEM. MS4 outfall locations, stored as points in
ArcGIS, were treated as small watershed outlets and the ArcGIS Desktop Hydrology toolset was utilized
to generate small watersheds draining to each MS4 outfall. These small watersheds were manually
reviewed and edited for greater accuracy. Finally, the breakdown of impervious and pervious area was
determined by clipping the impervious surface cover to the MS4 service area, with the assumption that
all non-impervious areas were pervious.

The above approach coupled with GIS impervious surface data rendered a delineation of impervious
versus pervious areas within the regulated and unregulated areas. Unregulated areas include land with
direct drainage to surface waters with no connection to the MS4, stream corridors, and areas covered
under separate MS4 or VPDES industrial stormwater permits. The exclusion of these categories from the
MS4 regulated area was initially confirmed by the Virginia Department of Conservation and Recreation
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(DCR) during their previous administration of the MS4 program. Additional confirmation of this approach
is provided in the Phase 1 Guidance and current 2013-2018 MS4 general permit. Federal lands not covered
under a separate stormwater permit were not simply excluded but were categorized as regulated or
unregulated based on this above approach. The Combined Sewer System (CSS) in the Old Town area is
covered under a separate non-stormwater related VPDES permit and is considered independently of the
MS4 in the Chesapeake Bay TMDL.

Lands associated with separate individual or general MS4 or industrial stormwater permits were removed
from the Alexandria MS4 service area totals and are listed in Table 1.

Table 1 — Permit Holders Excluded from MS4 Service Area

Permit Holder Permit

National Park Service: George Washington Parkway & Jones

Point Park MS4
Northern Virginia Community College MS4
VDOT MS4
United Parcel Service - Alexandria Industrial
US Postal Service - Alexandria Vehicle Maintenance Facility Industrial
Covanta Alexandria Arlington Incorporated Industrial
WMATA - Alexandria Metro Rail Yard Industrial
Virginia Paving Company Alexandria Plant Industrial
Alexandria Renew Enterprises Wastewater Treatment Plant Industrial
NS Thoroughbred Bulk Terminal Alexandria Industrial

Based on the above analysis, the estimated land areas draining to the Alexandria MS4 service area, non-
Alexandria MS4, and CSS is presented in Table 2. Figure 1 shows the size and extent of the delineated
pervious and impervious land uses for the MS4 service area in green. A map of the MS4 service area is
also available online via the “Sewer Viewer”.

Table 2 — Alexandria MS4, Non-Alexandria MS4, and CSS Land Area'

Land Area Impg:;ous Pe;'\a/::c;us T?;(a:)ls

Alexandria MS4 Service Area (regulated) 3417.24 3991.57 7408.81
CSS (regulated) 398.75 177.85 576.60
Non-Alexandria MS4 (unregulated) 45217 1387.68 1839.85

! Approximate acreage in Old Town — the historic portion of the City.

November 2024 5


https://geo.alexandriava.gov/Html5Viewer/Index.html?viewer=sewerviewer&_gl=1*17fqt71*_ga*MzE1NTk0NTE3LjE3MDY3MjQ0MTg.*_ga_249CRKJTTH*MTcyNDE4Mjg2Ny4xODMuMS4xNzI0MTgyODcxLjAuMC4w

Phase 3 Chesapeake Bay TMDL Action Plan
City of Alexandria

Figure I — Regulated City of Alexandria MS4 (in Green)

3. Existing Loads and Compliance Reductions

Baseline loads for nitrogen, phosphorus, and sediment were established using the City’s impervious
surface GIS data that represent the best available data for total existing acres served by the MS4 as of
June 30, 2009, along with loading rate data for each pollutant of concern found in Table 2b (Potomac
River Basin) of the 2013-2018 MS4 general permit. In working with the City’s consultant, AMEC
Environment and Infrastructure, ALERT (AMEC Loading Estimation and Reduction Tool) was used to
calculate total loads from the MS4 service area and generate spatial data to help visualize areas of higher
and lower loading rates.

Total loads from existing impervious and pervious sources are presented in Table 3. Figure 2 is a “heat
map” that presents existing nitrogen loads in a graphic format that was generated using ALERT. Existing
loads for phosphorus and sediment will generally show similar intensity differentials. The gradient of the
colors presented on the map represent the estimated intensity of nitrogen loads across the City with the
darker, red color showing areas of more intense loading and lighter yellow color being less intense.
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Table 3 — Existing Source Loading Rates for Nitrogen, Phosphorus, and Sediment

Total
Est. MS4 . Load per Land e
Exist
Subsource Pcéllutant oft Il Service Area Loafitngl Rates Cover )I(.I:algg
oncern (ac) (Ibs./ac) (Ibs.)
(Ibs.)
Er?g:rl\?itsgs 3417.24 16.86 57,614.67
Requlatod Nitrogen 97,809.78
nog 3991.57 10.07 40,195.11
ervious
Regulated
Impervious - 3417.24 1.62 5,535.93 I
Regulated osphorus 72,
g 3991.57 0.41 1,636.54
ervious
,Fffg:r'\?itgfs Total 3417.24 1,171.32 4.002,681.56
R Suspended 4,704,399.56
A gu Solids 3991.57 175.8 701,718.01
ervious

Figure 2 — Graphic Representation of Existing Nitrogen Loads

The Phase I WIP and MS4 general permit special conditions state that MS4 permittees will need to meet
L2 scoping reduction requirements for existing sources. During the first MS4 general permit cycle (2013-
2018), the L2 reduction requirements were 5% while during the second cycle, 35% reductions are
required, for a total of 40%. This report focuses on the final 60%, or Phase III, reductions. The L2
reductions for total nitrogen (TN), total phosphorus (TP), and total suspended solids (TSS) applied to the
regulated MS4 service area are presented in Table 4.
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Table 4 — Level 2 Reduction Requirements

Required Reduction

Land Cover Type TN TP TSS
Regulated Impervious 9.00% | 16.00% 20.00%
Regulated Pervious 6.00% 7.25% 8.75%

Table 5 presents the total required reductions through all three permit cycles. The total loads were
calculated using 2018-2023 MS4 general permit Table 3b loading rates for the Potomac River Basin and
the impervious and pervious areas within the MS4 service area. Estimated total required reductions were
calculated using the total L2 scoping requirements in the Phase I WIP (Table 4, above). These represent
the estimated 100% target reductions to be met by the end of the third MS4 general permit cycle.

Table 5 — Existing Source Loads and Total L2 Pollutant Reductions’

Total Estimated Total
Existing Required
Loads Reductions
Land Cover Type Pollutant (Ibs) (Ibs/yr)
Regulated Impervious ™ 97.809.78 7.597.03
Regulated Pervious
Regulated Impervious TP 717247 1,004.40
Regulated Pervious
Regulated Impervious 1SS 4.704.399.56 861.936.64
Regulated Pervious

! Approximate L2 scoping total reductions.

Table 6a presents the final estimated pollutant reductions broken out by MS4 general permit cycle based
strictly on meeting 5%, 35%, and 60% (or total) of the L2 scoping requirements.

Table 6a — Estimated Pollutant Reductions Broken Out by MS4 Permit Cycle'

Permit Cycle TN (Ibslyr) TP (Ibs/yr) TSS (Ibs/yr)
First MS4 Cycle Target (5%) 379.85 50.21 43,096.83
Second MS4 Cycle Target (35%) 2,658.96 351.54 301,677.82
Third MS4 Cycle Target  (60%) 4,558.22 602.64 517,161.982
TOTAL REDUCTION (100%) 7,597.03 1,004.40 861,936.64

!These estimates are based on percentages of the L2 requirements.

2The 2023-2028 MS4 general permit removed the TSS requirement from the Third MS4 Cycle Target.

The 2018-2018 MS4 general permit requires the City to use permit Table 3b for the Potomac River Basin
to determine the reductions required by the end of the permit cycle. For reference purposes, the 5%
reduction requirements associated with the first permit cycle were TN = 379.9 Ibs/ac; TP = 50.2 Ibs/ac;
and TSS = 43,097 lbs/ac. The second permit cycle 40% reductions can be seen in Table 6b. It should be
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noted that for the City, the 2010 Census urbanized area did not change from the 2000 nor the 2020 Census
urban area.
Table 6b — Second Permit Cycle Pollutant Reductions Calculated per the MS4 Permit’

Permit Table 3b

Calculation Sheet for Estimating Existing Source Loads and Reduction Requirement for the Potomac River Basin

A B C D E F G
Existing
developed
lands as of Percentage 40%
6/30/09 of MS4 Percentag | cumulative
served by required eof L2 reduction Sum of
the MS4 Chesapeak required required 40%
Loading within the e Bay total reduction by cumulative
rate 2010 CUA Load L2 loading by 6/30/2023 reduction
Pollutant Subsource | (Ibs/aclyr)’ (acres)? (Ibslyr)® reduction 3/30/2023 (Ibs/yr)* (Ibslyr)®
Regulated
urban
Nitrogen impervious 16.86 3417.24 57,614.7 9% 40% 2,074.1 3,038.8
Regulated
urban
pervious 10.07 3991.57 40,1951 6% 40% 964.7
Regulated
urban
Phosphorus impervious 1.62 3417.24 5,5635.9 16% 40% 354.3 4018
Regulated
urban
pervious 0.41 3991.57 1,636.5 7% 40% 47.5
Regulated
Total yrban .
impervious 1171.32 3417.24 4,002,682 20% 40% 320,215
suspended 344,775
solids Regulated
urban
pervious 175.8 3991.57 701,718 9% 40% 24,560

'Edge of stream loading rate based on Chesapeake Bay Watershed Model Progress Run 5.3.2
To determine the exiting developed acres required in Column B, permittees should first determine the extent of their regulated
service area based on the 2010 Census Urbanized Area (CUA). Next permittees will need to delineate the lands within the 2010
CUA served by the MS4 as pervious or impervious as of the baseline date of June 30, 2009.
3Column C = Column A x Column B
4Column F = Column C x (Column D /100) x (Column E /100)

5Column G = The sum of the subsource cumulative reduction required by 6/30/23 (Ibs/yr) as calculated in Column F.

The 2023-2028 MS4 general permit requires the City to use permit Table 3b for the Potomac River Basin
to determine the final 100% reductions required by the end of the permit cycle (see Table 6¢). It should
be noted that the Census urbanized area did not change for the City. Further, total suspended solids was
removed from the MS4 general permit as a pollutant of concern and is no longer includes a required
pollution target. EPA evaluated Virginia’s Phase IIl Watershed Implementation Plan December 19, 2019!
and notes that the “sediment targets will not affect the BMPs called for in the WIP [Watershed

Implementation Plan] and are not intended to be the driver for implementation moving forward...”.

U EPA Letter to DEQ, December 19, 2019. Available at https://www.epa.gov/sites/default/files/2019-

12/documents/va.pdf

November 2024



https://www.epa.gov/sites/default/files/2019-12/documents/va.pdf
https://www.epa.gov/sites/default/files/2019-12/documents/va.pdf

Phase 3 Chesapeake Bay TMDL Action Plan
City of Alexandria

Table 6¢ — Third Permit Cycle Pollutant Reductions Calculated per the MS4 Permit’

A B C D F G
Existing
developed
lands as of Percentage
6/30/09 of MS4 100%
served by required cumulative
the MS4 Chesapeake reduction
Loading within the Bay total L2 | required by Sum of 100%
rate 2010 CUA Load loading 10/31/2028 cumulative
Pollutant Subsource | (Ibs/ac/yr)’ (acres)? (Ibslyr)? reduction (Ibslyr)* reduction (lbs/yr)’
Regulated
urban
Nitrogen impervious 16.86 3417.24 57,614.7 9% 5185.32 7597
Regulated
urban
pervious 10.07 3991.57 40,1951 6% 2411.71
Regulated
urban
Phosphorus impervious 1.62 3417.24 5,5635.9 16% 885.74 1,004
Regulated
urban
pervious 0.41 3991.57 1,636.5 7.25% 118.65

'Edge of stream loading rate based on Chesapeake Bay Watershed Model Progress Run 5.3.2

The exiting developed acres are lands served by the MS4 (pervious or impervious) as of June 30, 2009.
3Column C = Column A x Column B

4Column E = Column C x Column D

4. Increased Loads from 2009 — 2019 New Sources

The City first adopted the Chesapeake Bay Act requirements into local ordinance in 1992. This included
land protection and water quality requirements being adopted locally. The Bay Act required that post-
construction stormwater quality requirements be calculated based on an average land cover condition.
While localities were required to adopt the new stormwater quality requirements, they were given the
option of setting the average land cover condition at 16% impervious — the calculated average for the Bay
watershed — or using the existing average impervious area for a local watershed. Using the average
impervious land cover condition existing in the City at that time was the most feasible alternative for
urbanized communities like Alexandria. Requiring development to go back to 16% impervious cover
would be overly burdensome given the existing urbanized conditions. Consistent with the Act, the City
adopted a local average land cover condition of 41% impervious for post-construction stormwater quality
design and required development to meet these criteria. This represented the existing condition, so that
new development and redevelopment projects could not increase the pollutant load above this average.
However, in addition to meeting the Bay Act stormwater requirements the City went a step further and
adopted the more stringent “water quality volume default” requirements for development and
redevelopment projects to also treat the first one-half inch depth of stormwater runoff over the site’s entire
impervious surface — “first flush” — for post-construction stormwater design. This more stringent
requirement reduced pollution beyond the 41% impervious land cover condition. The City amended
Article XIII of the Zoning Ordinance (the Environmental Management Ordinance) effective July 1,2014,
to incorporate the water quality technical criteria in the Virginia Stormwater Management Regulations
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(formerly 9VAC25-870, revised to 9VAC25-875). The 2018-2023 MS4 general permit Part 11.A.4
requires the City to offset increased loads from new sources initiating construction between July 1, 2009
and June 30, 2019, that disturb one acre or greater and result in a total phosphorous load greater than 0.45
Ibs./ac/yr. With the implementation of the July 1, 2014, stormwater regulations and the Virginia Runoff
Reduction Method, the target total phosphorous loading after construction is 0.41 Ibs./ac/yr or less, which
is more conservative than the 0.45 Ibs./ac/yr requirement. Therefore, there have been no increased loads
from new sources initiating construction between July 1, 2014, to June 30, 2019. Please note that the
majority of land-disturbing activities in the City do not reach the one acre or greater threshold.

The increased loads from projects that initiated construction between July 1, 2009, to June 30, 2014, were
calculated for the Phase 1 Action Plan. The City used the aggregate approach discussed in the Phase 1
Guidance to determine the increased loads from projects disturbing greater than one acre. Loading rates
in permit Table 3b were used to calculate the existing (pre-site) and resultant (post-site) loads for changes
in impervious and pervious area as a result of these projects. The estimated full offset was calculated by
subtracting the pre-site from the post-site loadings. Since 40% reductions need to be addressed during
Phase 2, the required offsets were calculated as 40% of the total. Table 7 provides net change in pollutant
load, required reduction for this permit cycle, and total required offset. Detailed supporting calculations
for the net load change was submitted with the Phase 1 Action Plan. It should be noted that credits from
BMPs installed as part of the July 1, 2009, to June 30, 2014, projects are included in the Post-2009 BMPs
in Section 9.2 and are not reflected in Table 7.

Table 7 — Increased Loads and Pollutant Reductions 2009-2019 New Sources

Net Load Required Additional Red.
Pollutant Change Reduction during | Reqd. by the end
(Ibs/ ?)* second permit of second permit
Y cycle cycle (lbsl/yr)
Nitrogen 32.6 40% 13.0
Phosphorus 5.8 40% 23
Total Suspended Solids 4,778 40% 1,911

*Reductions for BMPs related to development and/or redevelopment projects during this time are
included in the July 1, 2009 to June 30, 2014 BMP Credits.

5. Increased Loads from Grandfathered Projects

The Virginia Stormwater Management Regulations (9VAC25-870-48) provides the opportunity for
qualifying development and redevelopment projects to calculate post-construction stormwater quality
requirements in accordance with the old water quality technical criteria in place in the City prior to the
implementation of the new state stormwater requirements effective July 1, 2014. However, 2013-2018
MS4 general permit Section 1.C.2.a.(8) required the City to offset increased loads from grandfathered
projects disturbing one acre or greater that initiate construction after July 1, 2014.

As discussed in the previous section, the City implemented the Chesapeake Bay Act stormwater quality
requirements utilizing an average land cover condition of 41% impervious. Additionally, the City
continues to retain the more stringent requirement for projects to treat the first one-half inch of runoff
associated with impervious surfaces — the water quality volume default. The permit requires that the City
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offset the difference between the existing impervious condition of the project and the final impervious
condition when applying the 41% land cover condition requirement. The City maintains a BMP database
in a Microsoft Access format. Required BMP information and additional pertinent information is added
to the database during the plan and construction record drawings review and approval processes. Projects
where post-construction stormwater quality requirements were calculated using the old technical criteria
and have not commenced construction but are certain to initiate construction during this MS4 general
permit term, are labeled in the database as “planned.” Increased loads associated with planned projects
disturbing equal to or greater than one acre must be offset by the City prior to completion of the
grandfathered project. Given that the permit and Phase 1 Guidance do not provide details regarding what
constitutes completion, this plan assumes that approval of as-built plans and certification by a professional
engineer that the stormwater management BMP is functioning properly is a reasonable measure of
completion for each project.

Appendix II of the Phase 1 Guidance was followed to calculate the offsets. The simple method was used
to determine the loading rate from the existing pre-site impervious cover. The simple method was also
used to determine the loading rate from the final or post-site impervious cover condition. The pre-site
loading rate (Ibs./ac/yr) was subtracted from the post site loading rate (Ibs./ac/yr), and the difference was
multiplied by the post site area (ac) to yield the increased load (Ibs./yr). As instructed in the 2018-2023
MS4 general permit, Table 4 was used to develop the equivalent pollutant loads for nitrogen and total
suspended solids. These are the loads that must be offset prior to applying the credit received for BMPs
implemented for these projects. The credits for installed BMPs were calculated according to Part III of
the Phase 1 Guidance using the Chesapeake Bay Program BMP efficiencies in Table V.C.1.

These Grandfathered projects generate minimal offsets, due in large part to the existing impervious cover
of the site and the City’s more stringent requirements to treat the water quality volume default.
Considering the most aggressive scenario that all the projects are completed before October 31, 2023, the
minimal loads requiring offsetting would be in place through other strategies such as credit generated
from 2006-2009 BMPs or Post-2009 BMPs discussed in Section 10. For the Phase 1 Action Plan, the City
identified 14 projects implementing 25 BMPs to meet the old water quality technical criteria and the more
stringent Alexandria water quality volume default. For the Phase 2 update, the City reviewed the list of
these grandfathered projects and potential grandfathered projects and updated and refined the project list
and corresponding pollutant calculations. There have only between two grandfathered projects been
constructed thus far. As often seen with development projects, many were not built due to funding issues
or other complications and others lost grandfathering status. Summary calculations are presented in Table
8.

Table 8 — Summary of Remaining Offset Loads from Grandfathered Projects

TN TP TSS
(Ibslyr) (Ibslyr) (Ibslyr)
Offset Loads to Reduce 20.4 3.0 1,390
Loads Removed by BMPs' 51.0 11.6 5,066
Total Load Remaining? -30.6 -8.7 -3,676

!These BMP reductions are not included in Post-2009 BMP credits.
’Negative values indicate net pollutant credit.
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6. Estimated Future Grandfathered Projects

Estimated future grandfathered projects may disturb greater than one acre and qualify as future
grandfathered in accordance with 9VAC25-870-48. These projects have been approved or have an
obligation of funding prior to July 1, 2012, but have not received coverage under the VPDES Construction
General Permit prior to July 1, 2019. It is uncertain if or when these projects may initiate construction as
they all have been delayed or on hold for a significant period. The City documents six projects associated
with 47 acres are considered as grandfathered and have yet to begin construction. It is likely that many of
these projects will never be constructed, but the City will maintain a list of these projects until the
grandfathering status expires in 2024. The list of future grandfathered projects is provided in Appendix
A.

7. Summary of Required Phase 2 Reductions

The 2018-2023 MS4 general permit contains special conditions requiring the implementation of strategies
to meet 40% reductions of the overall L2 scoping for nitrogen, phosphorus and sediment, along with
offsets for new sources and grandfathered projects. This 40% goal (Phase 2) was to be implemented no
later than the end of the permit cycle. Appendix B includes the BMP calculations.

Table 9 presents a summary of the required total reductions for each pollutant of concern (POC), 2009-
2019 offsets, grandfathered projects, and 40% required reductions.

Table 9 — Summary of Required Reductions for Existing Sources

40%
cumulative L2 2009-2019 Grandfathered Total
reduction New Sources Offsets Phase 2
Pollutant (Ibslyr) Offsets (lbslyr) Reductions'
TN 3,038.8 13.0 -30.6 3,021.3
TP 401.8 2.3 -8.7 395.4
TSS 344,775 1,911 -3,676 343,010

! Total reductions addressed by the end of the second permit cycle.

8. Summary of Required Phase 3 Reductions

The 2023-2028 MS4 general permit contains special conditions requiring the implementation of strategies
to meet 100% reductions of the overall L2 scoping for nitrogen and phosphorus. This 100% goal (Phase
3) is to be implemented no later than the end of the permit cycle.

Table 10 presents a summary of the required total reductions for each pollutant of concern (POC) in the
permit. TSS pollution reduction requirements were removed from the 2023-2028 MS4 general permit.
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Table 10 — Summary of Required Phase 3 Reductions

Pollutant 100% cumulative L2 reduction (lbs./yr)
TN 7,597
TP 1,004

9. Means and Methods to Meet Target Reductions

. €6

The BMP strategies discussed in this Action Plan are part of the City’s “means and methods” to meet
target pollutant reductions. While the WIP II and WIP III contain a range of strategies applicable to urban
land uses, the City can only be required to implement strategies that are enforceable through the MS4
general permit based on the City’s regulated land contained in the MS4 service area. This Action Plan
focuses specifically on means and methods to meet the 100% reduction goals that must be implemented
by the end of the permit cycle.

The City has used an iterative approach in continually refining the list of potential pollutant reduction
strategies through a series of planning level exercises to address meeting the TMDL target reductions. In
addition to this Action Plan, this includes the following documents:

1. Chesapeake Bay TMDL Analysis and Options - Final Draft August 2012

2. The City’s February 1, 2012, response to the Virginia Department of Conservation and
Recreation (DCR) “local letter” - November 9, 2011

Draft Chesapeake Bay TMDL Phase 1 (5%) Action Plan - June 26, 2014

4. Feasibility Study for Retrofit of Existing Ponds and Construction of New Stormwater
Management Ponds” — Final December 2014

5. Final Chesapeake Bay TMDL Phase 1 (5%) Action Plan with updated attachments — February
2016

Draft Chesapeake Bay TMDL Phase 2 (40%) Action Plan

Final Chesapeake Bay TMDL Phase 2 (40%) Action Plan with updated attachments — September
2019

The City will employ a wide variety of means and methods to meet the required target pollutant for
reductions total nitrogen, total phosphorus, and total suspended solids. This includes reductions to meet
pollution related to:

1. Existing Sources

2. New Sources

3. Increased Loads from 2009 — 2019 New Sources

4. Increased Loads from Grandfathered Projects.
The Phase 1 Guidance stipulates BMPs implemented for credit should be in the Virginia Stormwater BMP
Clearinghouse or be approved by the Chesapeake Bay Program. The City is using a menu of means and

methods that fit this stipulation to meet the reduction requirements for each of the categories listed above.
This type of adaptive management approach is an iterative “all of the above” strategy to identify likely
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candidate projects for implementation. This approach puts the greatest number of strategies on the table
and allows the City to consider all of the strategies based on conditions present at the time.

The means and methods in this Action Plan represent the synthesis of analysis and options reports,
planning-level exercises, feasibility studies, and historical staff knowledge regarding project needs. In
considering an iterative approach that employs adaptive management principles and retains maximum
flexibility in choosing the appropriate means and methods, the City has identified numerous potential
strategies to reach target reduction goals. A mix of the following strategies will be implemented, where
practicable, to address the reductions due by the end of the final permit cycle.

Projected redevelopment requiring the implementation of stormwater management BMPs meeting the
new technical criteria for projects initiating construction after July 1, 2014, can be credited towards
reductions and reported as credits following implementation. Structural BMPs such as retrofitting existing
facilities and implementing new facilities to retrofit existing impervious areas are included in the means
and methods to meet reductions.

Focus on Green Infrastructure

The City recognizes that Green Infrastructure (GI) can reduce stormwater runoff volumes, peak flow, and
pollutant loads. As such, GI practices is the first option in selecting BMPs to retrofit existing impervious
areas. Retrofits of City properties or rights-of-way will be considered using GI approaches, including but
limited to, urban bioretention, bio-swales, permeable pavers, and vegetated green roofs. The City also
requires development and redevelopment projects to implement GI practices through small area planning
(Old Town North Small Area Plan, Eisenhower West Small Area Plan, etc.) and through the January 2018
release of a Memorandum to Industry requiring all new development and redevelopment to use non-
proprietary surface BMPs approved by the Virginia Stormwater BMP Clearinghouse (Clearinghouse) to
treat a minimum of 65% of the TP removal required by the VSMP regulations incorporated into the City’s
zoning ordinance. The memo also prohibits MTDs from being used on single-family detached residential
projects. The City continues to look for targets of opportunity to incorporate additional GI into City
projects. The City’s “all of the above” approach is focused on strategies that are complete, under
construction, or in the design phase are listed below. However, other strategies not listed below may also
be implemented.

e Redevelopment. Stormwater quality BMPs implemented to meet the new VSMP regulations, as
adopted into the City’s Environmental Management Ordinance effective July 1, 2014, and the
City’s more stringent ordinance. Note that new development also must comply with the more
stringent water quality volume default and treat at least 65% of the TP removal requirement through
non-proprietary surface BMPs.

o New Regional Facilities and Retrofits. Installing new facilities to treat stormwater and retrofitting
existing facilities originally installed with the primary purpose of addressing stormwater quantity
to enhance their ability to improve water quality.

o Retrofits on City Properties. Retrofitting City-owned properties that are currently undertreated or
not treated by stormwater quality BMPs and overtreating redevelopment.

e Right-of-Way Retrofits. Retrofitting public streets, especially in coordination with Capital
Improvement Program (CIP) road projects where implementation is deemed feasible.
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Tree Planting. Planting trees on developed land to increase tree canopy but not to mimic forest-
like conditions or to plant trees within a contiguous area.

Urban Stream Restoration. Restoration using natural channel design methods for urban streams.

Public Private Partnerships (P3). May consist of (1) an informal arrangement for implementation
of regional facilities during the development process that provide for treatment of impervious area
beyond the required site area, in exchange for other onsite consideration as well as treating offsite
stormwater; or (2) an agreement between the City and a private owner to construct a BMP on
private property.

Bi-Lateral Trading. Applying credits generated through the implementation of combined sewer
overflow and wet-weather treatment controls implemented by Alexandria Renew Enterprises — the
River Renew project mandated through Virginia’s 2017 CSO Law — to address the VPDES
Combined Sewer System (CSS) permit requiring bacteria reductions that will also generate total
nitrogen and total phosphorus credits that can be applied towards addressing MS4 general permit
requirements.

The following additional strategies may be pursued by the City to address the targeted reductions;
however, these are currently not part of the core strategies anticipated for Phase 3 but may be investigated
during this phase.

Urban Nutrient Management. Pollutant reductions from nutrient management plans implemented
beyond those required by law or statute.

Land Use Change. Credit for converted lands to a land use with a lower associated pollutant load.

Forest Buffers. Implementing buffers and enhancing RPAs to protect local waterways and receive
pollutant reduction credits.

Nutrient Trading. Purchasing pollutant credits through the expanded nutrient credit exchange.

Acknowledging the significantly higher reduction requirements for the 2018-2023 and 2023-2028 permit

cycles, the City set an internal planning goal for the first permit cycle that extended beyond the 5% target
to approximately 15-20% of the anticipated total reductions. Similarly, the City set an internal goal for
the second permit cycle that extended beyond the required 40% target. The City’s adaptive management
approach allows the City to realize efficiencies through maximization of benefits and minimize of cost
and external impacts. Due to the higher internal goals, the City is on track to reach the required 100%
target reductions prior to the deadline of 2028. The mix of potential strategies presented above are
discussed in further detail in the following sections.
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9.1 Projected Redevelopment

Redevelopment over time is a significant opportunity for the City to achieve pollutant reductions, since
corresponding pollutant reductions will be credited towards Bay TMDL targeted reductions. The City
is almost completely built out and was done so largely prior to stormwater quality regulations adopted
in 1992. The Virginia Stormwater Management Regulations, implemented by the City on July 1, 2014,
through the updated Environmental Management Ordinance, require that all redevelopment greater
than or equal to one acre must achieve a 20% reduction in phosphorus from existing site conditions.
Redevelopment less than an acre must reduce phosphorus 10% from existing conditions. New
development and redevelopment that is subject to these stormwater management regulations have to
meet nitrogen and phosphorus loading rates associated with pervious area, or a 0.41 Ibs./ac/yr TP
loading rate. The City has adopted the updated Virginia Erosion and Stormwater Management
Regulations into the local ordinance effective July 1, 2024 has updated this loading rate. However, this
updated loading rate continues to equate to no net pollution increase and is therefore considered neutral
with respect to loads. However, in addition to the state water quality standards, the City has retained
the more stringent requirement of treating the first one-half inch of runoff associated with all the
impervious area of the site — the water quality volume default. This more stringent requirement will
continue to translate to increased reductions beyond the state minimum water quality requirements for
both development and redevelopment projects.

9.2 New Regional Facilities and Retrofits

Several existing and potential stormwater pond sites were considered to evaluate planning-level retrofit
feasibility for new or enhanced water quality benefits. The viability of retrofitting existing regional
ponds and potential construction of new stormwater management ponds was addressed through a
multi-year “Feasibility Study for Retrofit of Existing Ponds and Construction of New Stormwater
Management Ponds” that was finalized December 2014. That report represents a refinement from the
previous planning-level exercise for large regional projects, and provides more specificity based on
the City’s Water Quality Steering Committee and Water Quality Work Group internal stakeholder
discussions about viability and potential for these projects to go forward. Some barriers to
implementation included minimal water quality benefits and site-specific restraints which included
lack of available area, ownership and competing interests, among others. The potential strategy
involves the retrofit of existing water quantity-only facilities (detention ponds) to provide water quality
benefits by, enhancing the pollutant removal of an existing pond, or increasing the amount of treated
impervious area draining to the facility.

For regional facilities that provide no effective water quality benefit, the improved stormwater
treatment would provide a removal efficiency, and the entire associated pollutant reduction will be
credited. For existing regional BMPs that are enhanced to provide an extra water quality benefit, the
increased pollutant reductions will be credited. In the Phase 1 Action Plan, potential regional facilities
were identified for retrofits. Five projects were completed during Phase 1 and 2 and described in
Section 10 and 11. These are Four Mile Run wetland, Windmill Hill living shoreline, Lake Cook,
Eisenhower Block 19 Pond, and Ben Brenman Pond (previously referred to as Cameron Station Pond).
The Lucky Run stream restoration was completed during the first year of Phase 3.
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9.3 Retrofits on City Property

This strategy involves retrofits on City properties to treat existing impervious areas that are not
currently treated by stormwater quality BMPs and overtreating when redevelopment occurs. Even
prior to the Bay TMDL reduction requirements, the City actively sought opportunities to retrofit
existing impervious areas on City properties to provide water quality benefits for local streams, the
Potomac River, and the Chesapeake Bay. A number of these retrofits were implemented prior to June
30, 2009, and cannot be credited towards the current reduction targets. However, the City continues to
look for opportunities to retrofit City properties. Treatment of these previously untreated areas are
strictly retrofits and generate credits towards meeting the required reductions. During earlier planning
exercises, the City refined a list of existing properties as candidates for BMP retrofits. This list of
potential projects was based on the following criteria:

1) Greater than one-acre of untreated impervious area; and
2) No planned redevelopment for the property in the near term.

For planning purposes, the list of potential City properties was assumed to be retrofitted with an
average type of technology for the range of BMPs that may be installed to generate pollutant
reductions. For planning purposes, it is assumed that approximately 50% of existing untreated
impervious area could be treated by retrofits. Also, for planning and discussion purposes, a range of
technologies was assumed for implementation. Pollutant removal efficiencies for this range of
technologies were derived by averaging the efficiencies for several types of BMPs that would be likely
candidates for this application on City properties: Filtering Practices, Bioretention, Dry Swale and
Grass Channel. The resulting average efficiencies assigned to this range of technologies is: 30% TN,
50% TP, and 60% TSS. These were used to generate possible pollutant reductions for this range of
technologies that may be implemented. The identification of specific practices can then be refined
during subsequent onsite planning and design when the project becomes feasible. Final retrofits
implemented and the associated removal efficiencies will determine the reductions achieved.

The City is currently evaluating conducting a green infrastructure assessment for projects on City
properties which would build on the analyses already completed. The study would assess, evaluate,
and rank potential project sites for implementation of green infrastructure. Section 10 includes a list
of completed retrofits on City properties and corresponding pollutant removals.

9.4 Retrofits of City Rights-of-Way

City right-of-way retrofits is a potential strategy for treating smaller areas with each practice, but
collectively may net large areas of impervious surface cover being treated. This approach has the
benefit of using public property, which avoids the cost of land acquisition. These retrofits treat public
spaces such as public streets and medians. Retrofits may include low impact development (LID) such
as bioretention for the medians and sidewalks, inlet tree box filters or various manufactured BMPs
such as hydrodynamic or filters to treat roadways. These retrofits tend to treat relatively small areas
due to size constraints and gradient changes. As a result, many facilities are required to achieve
meaningful reductions. Considering median retrofits in conjunction with inlet retrofits generally
provides for the treatment of a greater contiguous area.
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The City has identified possible medians and nearby stormwater inlets as retrofit candidates. Potential
medians considered as likely candidates for retrofit were wide enough to accommodate the typical
dimensions of a bioretention facility. Inlets considered were located in the vicinity of the potential
median projects. The location of utilities and mature street trees were not considered and must be taken
into consideration when performing more in-depth onsite investigations.

Pursuant to the City’s memo to industry No. 04-2014 issued on June 1, 2014, entitled ‘Treatment of
Roadway Runoff Associated with Development Projects’, projects are required to install BMPs to treat
runoff from any new public roadways created as a consequence of development or redevelopment.
This requirement serves to treat new roadways. For existing roadways within a project limit or adjacent
to a project are often treated by the developer to comply with the City’s more stringent water quality
requirement in Sec. 13-110 of the Alexandria zoning ordinance that development and redevelopment
projects must treat the first one-half inch of runoff from all impervious surfaces within the project by
installing BMPs. If drainage patterns make this impractical, the project may treat adjacent existing
roadways to meet this local more stringent requirement. Because of these requirements, new roadways
associated with development and adjacent roadways are often treated during development and
redevelopment. Additionally, based on input provided by a convened stakeholder group comprised of
staff and the development community, the City’s memo to industry No. 01-18 requires that at least
65% of the state’s phosphorus reduction requirements be met through implementation of green
infrastructure practices.

For planning purposes, acres treated and the impervious acres treated may vary since it may not be
practical that the entire median area can be directed to a BMP and treated. Average efficiencies
assigned to this range of technologies is: 30% TN, 50% TP, and 60% TSS. These efficiencies consider
arange of technologies that may be implemented. The identification of specific practices and the target
locations will be further refined during subsequent onsite planning and design. The most advantageous
time to implement such practices is during planned transportation improvements. The City continues
to look for ways to implement these types of retrofits through coordination with other departments and
divisions during the internal planning and review process for CIP transportation projects.
Implementation of retrofit practices will determine the actual pollutant loads removed to be reported.

9.5 Tree Planting

The “Final Recommendation of the Expert Panel to Define BMP Effectiveness for Urban Tree Canopy
Expansion” was approved in September 2016. This report includes two different implementation
options for determining pollutant credits.

e Urban Tree Canopy Expansion BMP — Tree plantings on developed land (impervious or
turfgrass) that result in an increase in tree canopy but are not intended to result in forest-like
conditions. The pollutant reduction associated with the tree is dependent on the underlying land
use.

e Urban Forest Planting BMP — Trees planted in a contiguous area with the intent of establishing
a forest or similar ecosystem processes and function.
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The City currently has a tree planting program and property owner can receive a tree planting credit
or a tree preservation credit as part of the Stormwater Utility. The City anticipates using the expert
panel guidance for the Urban Tree Canopy Expansion BMPs for pollution reductions.

9.6 Urban Stream Restoration

The Recommendations of the Expert Panel to Define Removal Rates for Individual Stream
Restoration Projects (Expert Panel Report) contains the pollutant removal computation
methodologies accepted by the Chesapeake Program to address Bay TMDL reductions enforced
through the City’s MS4 general permit

The Four Mile Run Stream Restoration project was substantially completed in the summer of 2016 and
brought online in the Phase 2 PY4 reporting period. Additional details can be found in Section 10.6 and
a memorandum documenting the associated pollutant removal credits was submitted with the Phase 1
Action Plan.

Lucky Run Stream Restoration

The City received a FY2017 SLAF grant for the Lucky Run Stream Restoration project which
involved restoring 950 linear feet of stream. The project is bounded by residential developments to
the north and east, West Braddock Road to the west, and by Interstate 395 to the south. Lucky Run
eventually outfalls to Four Mile Run, which ultimately outfalls to the Potomac River, and then the
Chesapeake Bay. Approximately 224 acres of highly urban land drains to Lucky Run. The restoration
reestablished a stable pattern and profile in the stream and addressed areas of severe erosion near a
sanitary line and nature trail. The project was considered substantially complete in December 2023
and the pollution removals are included in Phase 3.

Strawberry Run and Taylor Run Stream Restoration

In 2018, the City completed a study to assess, evaluate, and rank five potential stream restoration
projects using a decision matrix with a comprehensive list of criteria to prioritize the projects. The
two top ranking projects were segments along Strawberry Run (900 feet) and Taylor Run (1,800
feet). These projects would mitigate channel and bank erosion, preventing sediment and phosphorous
associated with that erosion from being delivered downstream from an actively incising urban stream.
The City applied for and was awarded FY2019 SLAF grants for these two projects.

It was anticipated that the Taylor Run and Strawberry Run stream restorations would be part of the
strategies to meet the 100% target reductions in the 2023 — 2028 MS4 general permit. However, in
response to community pushback, the City Council ‘paused’ the projects in April 2021 to perform
extended public engagement based on the community’s concerns. The City brought in a neutral third-
party to lead extended public engagement to build a consensus on the design approach for these two
stream restoration projects. Each stream had a tailored list of consensus derived recommendations
that went before City Council in June 2023. City Council decided to adopt the consensus approach to
stabilize the exposed sanitary sewer infrastructure using a minimal approach that did not comport to
the Expert Panel stream restoration approach and therefore would not earn credits towards the Bay
goals. Additionally, at the June 2023 meeting, City Council decided to ‘table’ the Strawberry Run
stream restoration project with no further action. These actions removed the projects from the planned
reductions.
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9.7 Public-Private Partnerships

The use of public-private partnerships (P3) can optimize all available technical and financial resources
to reduce the cost burden borne by the City. These partnerships are often used to provide more cost-
effective financial strategy to build and manage public infrastructure that can carry huge financial
obligations. Examples include toll roads, military housing, and wastewater and recycling services.
Historically, wastewater has been the leader in this arena related to water quality. Today, governments
at all levels are considering public-private partnerships to address fiscal challenges related to the
construction, operation, and maintenance of infrastructure, expansion of services, and repair of aging
infrastructure. However, stormwater retrofits to meet the Bay TMDL has provided a new set of
financial concerns.

Municipalities are considering this approach to help reduce costs and risks related to retrofits. Prince
George’s County, Maryland is pioneering this P3 effort in the region to address Bay TMDL
requirements. The County has established an innovative P3 pilot program to help fund projects to
retrofit of about 8,000 acres of existing impervious surfaces at an estimated cost of $1.2B. The private
partners will get paid from stormwater utility fees collected by the County that are based on impervious
area, while the County may reduce its costs of the retrofit program by 40%.

While the P3 for stormwater retrofits and infrastructure is modeled on past approaches, a related but
somewhat different approach being promoted by EPA through their Green Infrastructure initiative is
Community Based Public-Private Partnerships (CBP3s). While a CBP3 uses many of the same
financial and procurement arrangements as a traditional P3, there are differences as well. The nature
of the contract, wider range of retrofit opportunities and the flexibility of the adaptive management
approach are a few of the key differences. The biggest difference is the optimization of equity and the
focus on the community inherent in the approach. In a CBP3, conditions must be appropriate for the
community and the contractor so that both receive equitable benefits for all actions and gains from
efficiencies. (EPA Region 3, April 2015)

The Prince George’s P3 pilot program and the CBP3 may prove to be the most efficient and equitable
models for localities trying to meet the overwhelming cost of the retrofits required by the Bay TMDL.
This program is complicated, and processes are still being defined; however, these P3 and CBP3
strategies are being considered to help achieve reductions required in Phases II and III. The City will
continue to monitor the effectiveness of Prince George’s P3 program and stay abreast of other cases
that may materialize.

Until further consideration provides for information on the suitability of a P3 or CBP3 approach, the
City has taken a less formal collaborative approach. Negotiations between the City and developers
may produce reduction credits beyond those required in local ordinance. This strategy may include the
implementation of regional facilities during the development process that provide for treatment of
impervious area beyond the required site area in exchange for other onsite considerations as well as
treating offsite water. Credits generated under this strategy would be negotiated during construction
and be the property of the City. Based on desktop analyses and current conditions, it was concluded
that private parcels with greater than five acres of untreated impervious area could be potential
candidates for the program. This threshold was chosen because the level of effort would outpace the
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return on investment for parcels with smaller untreated areas. Projects which had a significant
possibility of being developed between 2015 and 2028 were identified. The City may enter into
discussions with these properties to determine if over treatment of the site is a possibility.

9.8 Urban Nutrient Management

According to Section I1.B.6.c of the MS4 general permit, the City is required to develop and implement
nutrient management plans (NMPs) for lands owned and operated by the City which receive nutrients
and are greater than one contiguous acre. The Commonwealth has also implemented the ban of use
phosphorus-containing fertilizers during routine applications. The City does not receive pollutant
reduction credits for reductions required by Virginia statute or law. However, the City can receive
pollution reduction credits for the development and implementation of NMPs for unregulated lands
outside the MS4 service area, on public lands less than one contiguous acre, and on private lands, other
than golf courses, where nutrients are applied. (Expert Panel, March 2013)

The City has developed all necessary NMPs according to the MS4 general permit and continues to
update and implement them. Following the Phase 1 Guidance and the Expert Panel report, the City is
considering the feasibility for the implementation of NMPs on unregulated lands, private lands, and
City lands receiving nutrients that are less than one contiguous acre. The option for residential
condominiums to develop NMPs has been included as a method to receive stormwater utility fee credit.
The City can receive pollution reduction credit for these non-MS4 general permit required NMPs. If
additional NMPs are developed, they will be included in the City’s annual report.

9.9 Land Use Change

As part of the “all of the above” approach, the City will look for opportunities to receive credit for
land use change conversions and apply the appropriate credit per Appendix V.G of the Guidance. This
may include converting impervious to forest, impervious to grass, impervious to pervious, pervious to
forest, or pervious to grass. Upon completion of a land use change BMP, the City will use the Table
V.G.1 Land Use Change Conversion Efficiency table found in the Phase 1 Guidance to calculate the
reductions. Pollutant reductions credited will be reported in the annual report for the appropriate
period.

9.10 Forest Buffers

This BMP is another tool in the “all of the above” approach and similar to the previous BMP. The City
will look for opportunities to protect local waterways and create credits by implementing forest buffer
BMPs and/or providing enhancements to existing RPAs. Focus will be placed on identifying areas on
City properties. Credits will be calculated using the efficiencies found in Table V.H.1 of the Phase 1
Guidance and will be reported with the appropriate annual report.

9.11 Nutrient Trading

The Commonwealth of Virginia allows urban stormwater to be included in the sectors that may trade
nutrient credits to meet reduction requirements. The City has identified nutrient trading as a potential
strategy to meet target reductions. Nutrient credits to meet overall stormwater reductions must be kept
in perpetuity to meet final goals. However, wastewater dischargers currently use the program to trade
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credits annually. This annual trading can also be a valuable tool to assist localities in complying with
their MS4 general permits while working to implement the required reductions.

Likewise, urban stormwater pollutant reduction practices functioning beyond the pollutant reductions
required in each MS4 general permit cycle generate credits in advance of permitted requirements.
These credits should be available for “annual” trading in the expanded nutrient credit exchange. For
instance, if the City exceeds the 40% pollutant reduction requirements for 2023, these credits should
be available for the City to trade in 2023 to other permittees that may need more time to reach the
required June 30, 2023 pollutant reductions. The pollutant credits would be purchased by another MS4
permittee until the City is required to use the credits per the MS4 general permit. This approach
protects water quality by incentivizing early implementation of urban stormwater reduction practices
and helping to ensure that the largest number of MS4 permittees are in compliance. This expansion of
the program would complement the current nutrient trading program which allows for annual trading
and provide sediment credits for trading.

9.12 Bi-Lateral Trading

A Combined Sewer System (CSS) exists in the older historic district of the City and includes four
combined sewer outfalls. The Bay TMDL assigns a wasteload allocation (WLA) to these four
combined sewer overflow (CSO) outfalls (CSO 001 at Oronoco Bay, CSO 002 at Hunting Creek, and
CSOs 003 and CSO 004 at Hooffs Run) for nutrients and sediment. Additionally, the Hunting Creek
Bacteria TMDL assigns a WLA to three (CSO 002, CSO 003, and CSO 004) of the four CSO outfalls
and requires substantial reductions that are enforced through CSO legislation enacted in 2017 (2017
CSO Law). The Virginia General Assembly enacted the 2017 CSO Law on April 26, 2017, which
requires the implementation of CSO controls to address the Hunting Creek Bacteria TMDL and
reduction of overflows at CSO 001 to meet the EPA CSO Control Policy Presumption Approach by
July 1, 2025. In 2024, the General Assembly extended the deadline to July 1, 2026.

In response to the 2017 CSO Law, the City and AlexRenew developed a revised long term control
plan update (LTCPU) to comply with the CSO reduction requirements and compliance deadline.
AlexRenew owns and operates the Water Resource Recovery Facility (WRRF) which provides
sanitary and combined sewage treatment services to the City and parts of Fairfax County. The LTCPU,
currently known as the RiverRenew project, is constructing new sewer infrastructure to meet CSO
control requirements, which includes storage and conveyance tunnels strategically coupled with
AlexRenew’s WRRF, to maximize the volume of CSO flow receiving treatment. The LTCPU was
approved by City Council in April 2018 and subsequently by DEQ in June 2018. The controls
implemented as the result of the LTCPU will achieve substantial nitrogen, phosphorus and sediment
reductions and are on schedule to be constructed by July 1, 2026.

AlexRenew and the City are working together to leverage the WRRF to achieve CSO control
requirements by the extended legislative deadline and have made significant progress towards meeting
this overall water quality goal. On June 6, 2018, City Council approved the Outfall Transfer Agreement
between the City of Alexandria, Virginia and the City of Alexandria Sanitation Authority Concerning
Wet Weather Wastewater Storage and Conveyance Facilities (Outfall Transfer Agreement). The
Outfall Transfer Agreement makes AlexRenew responsible for the financing, design, construction,
operation and maintenance of the RiverRenew project. (However, note that the City’s rate payers are
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funding the project through increased fees.) Additionally, the Outfall Transfer Agreement outlined
“Secondary Benefits” following the implementation of CSO controls with respect to the Chesapeake
Bay TMDL.

On July 1 2018, the City transferred ownership of these outfalls to AlexRenew, who is now the VPDES
permit holder for the outfalls. Section 15 of the Outfall Transfer Agreement states that AlexRenew
will apply the Bay TMDL CSO WLAS that are in effect for nitrogen, phosphorus and sediment to any
CSO overflows and to combined sewer flows that are measured, captured, and treated through
AlexRenew’s WRRF once the RiverRenew project is complete. If after this analysis, allocation of
nitrogen, phosphorus, and sediment remains unapplied, such credits will be calculated using
AlexRenew’s actual previous year annual reported nitrogen, phosphorus and sediment performance
and traded to the City for its use. As such, the City may use these credits towards meeting the Bay
TMDL pollutant reductions in the MS4 general permit.

The cost of the RiverRenew project is currently $615M, while infrastructure investments for
compliance with the MS4 general permit are estimated at $100 - $200M. Note that the same ratepayers
in the City fund the RiverRenew project as well as the MS4 capital costs to mitigate stormwater
discharges. By integrating these two water quality efforts to help identify efficiencies in how to best
prioritize capital investments and facilitate the use of sustainable and comprehensive solutions, the
City can minimize the overall additive cost to the City ratepayers as well as funding for the Stormwater
Utility fee that was adopted to fund costly stormwater infrastructure retrofits to meet MS4 general
permit requirements and the Bay TMDL. Therefore, this bi-lateral trading approach will provide water
quality benefits to the City’s local streams, the Potomac River and the Chesapeake Bay through
maximizing the economic benefits to the City’s rate payers through the most cost-effective approach
(EPA Memo, June 2012).

10.Phase 1 Permit Cycle Progress

The following sections discuss the progress that the City has made in meeting the L2 Scoping Target
Reductions. Each project or group of BMPs below was initially presented in the City’s Phase 1 Action
Plan and is complete. The reductions for Lake Cook were added to Phase 2 due to the timing of the project.
Section 10.9 summaries the pollutant reductions for the Phase 1 permit cycle. BMP calculations are found
in Appendix B.

10.1 Credits for 2006 — 2009 Historical Stormwater BMPs

Structural stormwater BMPs implemented prior to January 1, 2006, are included in the calibration and
baseline conditions of the Bay Model and are not available for credit towards reductions. The credits
for structural BMPs implemented on or after January 1, 2006, and prior to July 1, 2009, were approved
by DEQ in the Phase 1 Chesapeake Bay Action Plan. These historical BMPs were submitted by
September 1, 2015, as part of the “Historical Data Clean-up” and so that they could be incorporated
into the Phase 6 Chesapeake Bay Model. The Phase 1 Guidance stated that if the data submitted prior
to September 1, 2015, the permittee would receive credit toward target pollutant reductions.

The City BMP database was queried for BMPs installed during this timeframe. Pollutant loads
associated with the impervious and pervious area draining to project BMPs were calculated using the
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Potomac River Basin loading rates from 2013-2018 Table 2b. Removal efficiencies for the BMPs were
assigned using the Chesapeake Bay Program Efficiencies found in Guidance Table V.C.2. A full list
of BMPs per project with all pertinent data and calculations was submitted with the Phase 1 Action
Plan and can be found in Appendix B. The summary of the 2006 — 2009 BMP reductions for nitrogen,
phosphorus and sediment are presented in Table 11.

Table 11 — Reductions Achieved for 2006 — 2009 BMPs

Number of Total Number of TN Removed TP Removed TSS Removed Arz:pi:ox.
Projects BMPs (Ibslyr) (Ibslyr) (Ibslyr) Cos\’:1
40 62 1,305.1 158.0 150,452 $0

!Developer bears installation and long-term operation and maintenance costs for private facilities.
10.2 Credits for Post-2009 Stormwater BMPs

The City maintains a current digital inventory of stormwater management BMPs that are required as
part of the development process or that have been implemented as retrofits on City properties. This
database was used to identify and gather data on BMPs for projects initiating construction on or after
July 1, 2009, which qualify for water quality treatment credit according to Part III 3 of the Guidance.
In addition to the Chesapeake Bay ordinance water quality requirements, the City implemented the
water quality volume default requirement for development and redevelopment during this time period.
BMPs installed prior to January (Credit for BMPs installed on or after January 1, 2006, and before
July 1, 2009 are discussed in Section 9.1.) An analysis was conducted to determine the total load
reductions achieved by post-June 30, 2009, BMPs within the MS4 service area.

The BMP database was used to determine the acres treated per type of BMP installed after the 2009
baseline. Pollutant loads for impervious and pervious areas draining to each BMP were calculated
using the Potomac River Basin loading rates. Specific BMP types and associated pollutant removal
efficiencies were based on the Chesapeake Bay Program Efficiencies and Retrofit Curves data, as
applicable.

Two separate calculation tables were developed:
e Table 12 with pollutant reductions associated with BMPs installed between 2009 and June 30,
2014; and
e Table 13 with pollutant reductions associated with BMPs installed between July 1, 2014, and
June 30, 2018.

The differentiation was made due to the implementation of the updated VSMP regulations on July 1,
2014 and the need to compare these reductions to the increased loads from the 2009 to June 30, 2014
redevelopment projects (Section 4). The full calculation tables with the pollutant removals for the
BMPs installed during these time periods can be found in the Appendix B.
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Table 12 — Reductions Achieved for July 1, 2009 — June 30, 2014 BMPs

Total Impervious TN TP Approx.

Acres Acres Removed | Removed TSS(II;:?:;ved City
Treated Treated (Ibslyr) (Ibslyr) y Cost'

230.7 165.2 610.9 117.9 125,640 $0

Developer bears the cost of installation and long-term operation and maintenance for private facilities.

Table 13 — Reductions Achieved for July 1, 2014 — June 30, 2018 BMPs

Total Impervious TN TP Approx.

Acres Acres Removed | Removed Tss(llzzlm:;ved City
Treated Treated (Ibs/yr) (Ibslyr) y Cost'

130.28 102.78 263.4 36.7 34,583 $0

!Developer bears the cost of installation and long-term operation and maintenance for private facilities.

10.3 Lake Cook, Regional Facility

Funding for the feasibility and design of Lake Cook were included in the City’s FY2013 CIP. This
existing fishing pond was identified in early planning-level exercises initiated in late 2011 as a retrofit
candidate, included in the City’s Response to DCR’s November 2011 Information Request, and was
considered in a subsequent feasibility study initiated in March 2013. Lake Cook is an existing facility
that is currently used as a fishing pond that provides water quantity only (detention). Lake Cook is
being retrofitted to provide enhanced pollutant removal or to increase the capture volume and level of
treatment. In December 2013, the City received a Stormwater Local Assistance Fund (SLAF) 50%
matching grant from DEQ to help fund the conversions of Lake Cook from a recreational fishing lake
to a stormwater management BMP. Lake Cook drains approximately 390 acres of urban land, with
approximately 127 acres of the drainage area being impervious. The lake’s primary use is recreational
and it is regularly stocked with fish by the Virginia Department of Game and Inland Fisheries.

A Technical Memorandum providing the approach of the planned retrofit, the calculated pollutant
removal efficiencies, and the associated pollutant removal credits was submitted and approved with
the Phase 1 Action Plan and included as Appendix C.

Note that the project wasn’t substantially complete until September 2018, so the associated reductions
are not included in Phase 1 but with the Phase 2 pollutant reductions. Table 14 provides a summary of
acres treated, pollutant reductions, and costs for this retrofit project. The total cost of the project was
$4.5M.

Table 14 — Lake Cook Retrofit - Pollutant Reductions

Total Impervious TN TP TSS Approx. 1

Acres Acres Removed | Removed | Removed | City Cost
Treated Treated (Ibs/yr) (Ibslyr) (Ibslyr)

390.3 127.5 1587.0 163.3 131,334 $4.5M

Walue includes funds from a SLAF grant. Operation and maintenance is projected at $103,000 annually

beginning in FY 2019 with a three percent annual inflation factor included each year thereafter.
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10.4 Eisenhower Pond 19, Regional Facility

This regional facility was constructed by the private developer of the property; however, the
impervious area treated was negotiated by City staff to be greater than that required during the
development review process. Any pollutant reductions beyond those required are credited towards the
City’s Bay TMDL reduction requirements. Since this practice goes well beyond the reductions
required for development and redevelopment, this pond is not included in the previous section as a
“Credit for Post-2009 BMPs”. The pond assumes efficiencies based on the stormwater retrofit
curves/equations and the runoff depth treated per impervious acre. The efficiency values of 35.0%
TP; 22.2% for TN and 44.5% for TSS were subsequently derived. Table 15 presents the pollutant
removal data for this regional facility. The Eisenhower Block 19 Pond was brought online in June
2015.
Table 15 — Eisenhower Block 19 Pond — Pollutant Reductions

Total Impervious TN TP TSS Approx.
Acres Acres Removed | Removed | Removed Clty1
Treated Treated (Tbslyr) (Tbslyr) (Ibslyr) Cost
67.1 53.7 166.8 39.2 23,644 $0

Developer bears the cost of installation and long-term operation and maintenance. Opportunity costs for alternate
uses of the land are considered inconsequential given the current use and therefore not factored into the costs.

10.5 Retrofits on City Properties

The City has completed several BMP retrofit projects on City properties. Table 16 presents the retrofits
that have been implemented on City properties after June 30, 2009, and the related pollutant reductions.
Note: This table was revised and updated in FY2025 and included in this Plan as Table 21.

Table 16 — Retrofits on City Property — Pollutant Reductions

Total Impervious TN TP TSS Approximate
Project Treated Treated Removed | Removed | Removed Total City
(ac) (ac) (Ibslyr) (Ibslyr) (Ibslyr) Cost?
Fire Station #206 0.55 0.55 2.66 0.40 515.38 $252,240
Burke Library 1
BMP#1 0.53 0.51 2.52 0.38 480.71 $71,686
Burke Library 1
BMP#2 0.78 0.41 2.66 0.37 299.91 $71,686
Charles Barrett 1
Elementary BMP#1 0.73 0.62 3.31 0.47 596.45 $252,240
Charles Barrett 1
Elementary BMP#2 1.62 1.38 6.42 1.05 912.24 $252,240
Totals 17.6 2.7 2,805 $900,092

The total cost was evenly divided, however actual costs varied for each.

2Average operational costs based on published studies of such facilities with enhanced amenities and visibility are
estimated at $25,000 annually beginning in FY 2019, with a three percent annual inflation factor included each year
thereafter.

10.6 Four Mile Run, Urban Stream Restoration

Following years of design, public outreach and inter-jurisdictional collaboration, the Four Mile Run
Stream Restoration began construction in May 2015 and substantial completion in the Summer of
2016. The project involved a tidal wetland restoration that the City assessed using Protocol 3 — Credit
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for Floodplain Reconnection Volume. The protocol provides mass sediment and nutrient reduction
credit since the project will provide a reconnection of the main Four Mile Run stream channel to the
floodplain over a wide range of storm events. The approach and the determination of pollutant removal
credits is discussed in the Technical Memorandum submitted with the Phase 1 Action Plan and
included in Appendix B. Please note that although the memo references an older version of the expert
panel report, staff has reviewed the memo against the most recent expert panel report and deemed that
the approach remains valid, and the calculated credits are consistent with the latest expert panel
recommendations. Table 17 presents the reductions for each pollutant of concern and the approximate
project cost. This project was brought online in July 2016.

Table 17 — Four Mile Run Stream Restoration — Pollutant Reductions

TN TP TSS Approximate
(Ibs.lyr) (Ibs.lyr) (Ibs.lyr) City Cost’
194.8 40.0 14,914 $1.8M

!Estimate from the total costs of multiple projects in one package, construction only.

10.7 Windmill Hill Living Shoreline

Construction of the living shoreline at Windmill Hill Park was substantially complete in June 2018.
This project was not documented during the Phase 1 Action Plan because it was not known at the
time that the scope of the project would include the installation of a natural living shoreline, and the
Expert Panel Report for Shoreline Management Projects had not obtained final approval. The
project was initiated because of a failing bulkhead along the Potomac River at Windmill Hill Park.
Several options for replacement were studied with the most cost effective and beneficial being the
installation of a living shoreline. Pollutant removal calculations can be found in Table 18.

Table 18 — Windmill Hill Living Shoreline Pollutant Reductions

™ P TSS Approximate
(Ibs/yr) (Ibslyr) (Ibslyr) City Cost!
131.3 8.0 9,951 $3.6M

Total cost of project; construction only.

10.8 Phase 1 Action Plan

The Phase 1 Action Plan was approved by DEQ on January 12, 2016. Correspondence between the
City and DEQ along with the Action Plan approval letter can be found in Appendix D. The following
list documents the updates and additions to the anticipated Phase 1 reductions documented in the Phase
1 Action Plan:

1. The as-built conditions for Pond 19 produces pollutant reductions slightly less than the values
submitted (differences of TN = -2.1 Ib/yr; TP = -3.5 Ib/yr; TSS = -275.3 1b/yr).

2. A summation error was discovered in the pollutant reduction table for the July 1, 2009, to June
30, 2014 BMP table. The updated values are significantly higher than what was submitted
(differences of TN = 500.6 1b/yr; TP = 103.0 1b/yr; TSS = 108,589 1b/yr).

3. The inclusion of the reductions associated with the BMPs installed from July 1, 2014, to June
30, 2018 (differences of TN = 263.4 lb/yr; TP = 36.7 1b/yr; TSS = 34,583 Ib/yr).
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4. The list of grandfathered projects which began construction was updated and refined. There
were several projects that did not move forward or were updated to use the Virginia Runoff
Reduction methodology (differences of TN = -722.6 1b/yr; TP = -85.2 Ib/yr; TSS = -25,798

Ib/yr).

5. The pollutant reductions associated with Windmill Hill Shoreline Restoration were added (TN
=131.3 Ib/yr; TP = 8.0 Ib/yr; TSS =9,951 lb/yr).

6. The pollutant reduction associated with Lake Cook Retrofit were removed and are included
with the Phase 2 pollutant reductions since the project was substantially complete in September

2018. (TN = 1,587 Ib/yr; TP = 163.3 Ib/yr; TSS = 131,344 Ib/yr).

10.9 Phase 1 Reductions

The following table summarizes the pollutant reductions related to the projects which have been
completed, fully or substantially, by the end of the 2017-2018 permit year.

Table 19 — Phase 1 Permit Cycle Pollutant Reductions

N - 1SS Approximate
Project or BMPs Removed Removed | Removed gﬁ Cost'
(Ibslyr) (Ibslyr) (Ibslyr) y
2006-2009 BMPs 1305.1 158.0 150,452 $0
2009-2014 BMPs? 610.9 117.9 125,640 $0
2014-2018 BMPs3 263.4 36.7 34,583 $0
Eisenhower Pond 194 166.8 39.2 23,644 $0
Retrofits on City Properties 17.6 2.7 2,805 $900,000
Four Mile Run Restoration 194.8 40.0 14,914 $1.8M
Windmill Hill Living Shoreline3 131.3 8.0 9,951 $3.6M
TOTAL PHASE 1 2,689.8 402.4 | 361,990 $6.3M

'Developer bears installation and long-term operation and maintenance costs for private facilities.
2Calculation error discovered in Phase 1 Action Plan (values have been increased by TN = 500.6 Ib/yr; TP =

103.0 Ib/yr; TSS = 108,589 Ib/yr as compared to the Phase 1 Action Plan)

3Was not included in Phase 1 Action Plan

“Values have changed from the Phase 1 Action Plan based on the as-built survey

10.10 Phase 1 Reductions Update

During FY2023, two BMPs initially reported under Phase 1 were found to be removed or in major
disrepair. BMP ID 2007-0102 is a Vegetated Roof and was found to be completely removed from the
facility. BMP ID 2004-0038 01 is a stream restoration completed in 2010 and was found to have
“failed” based on a forensic analysis that was completed. The stream project restored approximately
600 linear feet of the downstream portion of Strawberry Run and the City calculated 40.80 lbs/yr of
TP reductions using the linear foot method from this project. However, the published Strawberry Run
Downstream Forensic Investigation (June 2022) found that the restoration no longer functions as
designed. During FY2024, one BMP was found to be removed which was also initially reported under
Phase 1. BMP ID 2008-0012 04 was a StormFilter™ Stormwater Treatment System that was no longer
in operation. The Credits received for these three SMFs are shown in Table 20 and were be removed
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from the BMP Warehouse; the Bay TMDL calculations; and reflected in this Phase 3 Action Plan.
These BMPs were originally reported with Phase 1, removed from the BMP Calculation Tables, and
reflected in the updated Phase 1 reductions in Table 22.

Table 20 — Credits Received from BMPs Removed from Inventory

TN TP TSS
Project Reductions Reductions Reductions
(Ibslyr) (Ibslyr) (Ibslyr)
2010 Strawberry Run Restoration (2004-0038 01) 45 40.80 26,928
Vegetated Green Roof, Windsor Ave. (2007-0102 01) 0.06 0.01 5
HarTM _
(S)Z;rmFllter Stormwater Treatment System (2008-0012 042 285 532

The City revisited Table 16 presented in this Action Plan, Retrofits on City Property — Pollutant
Reductions, and cross referenced the BMPs with the City’s most up to date inventory. Table 21
provides an updated accounting of the Retrofits on City Property completed during Phase 1.

Table 21 — Updated Retrofits on City Property — Pollutant Reductions

TN Removed | TP Removed | TSS Removed
BMP Type (Ibslyr) (Ibslyr) (Ibslyr)
Manufactured Treatment Device - Filtering 0 0.24 112.61
Manufactured Treatment Device - Filtering 0 0.22 103.22
Rainwater Harvesting 0 0 0.00
Rainwater Harvesting 0 0 0.00
Rainwater Harvesting 0 0 0.00
Manufactured Treatment Device - Filtering 0 0.27 126.68
Manufactured Treatment Device - Filtering 0 0.27 126.68
Bioretention 13.67 1.64 769.49
Total 13.67 2.64 1,238.69

In October 2024, the City reviewed the full suite of BMPs reported to the Commonwealth of
Virginia in compliance with the Chesapeake Bay TMDL. BMPs were reviewed for duplicates and
the nutrient removal rates were calculated in accordance with current policy and regulations. This
exercise produced more accurate pollution removals associated with Phase 1 which are an essential
component of providing an accurate roadmap to 100% compliance by FY2028, as described in this
Action Plan. Table 22 provides and updated accounting of the Phase 1 BMPs and the attached BMP
Calculation Tables provide more detailed information for individual BMPs.
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Table 22 — Updated Phase 1 Permit Cycle Pollutant Reductions
TN TP TSS
Project or BMPs # of BMPs Removed Removed Removed
(Ibslyr) (Ibslyr) (Ibslyr)
2006-2009 BMPs 61 1,305 158 150,445
2009-2014 BMPs 190 552 75 96,345
2014-2018 BMPs 84 270 48 39,927
Eisenhower Pond 19 1 167 39 23,644
Retrofits on City Properties 8 14 3 1,239
Four Mile Run Restoration 1 195 40 14,914
Windmill Hill Living Shoreline 1 131 8 9,951
TOTAL PHASE 1 346 2,634 37 336,465

11.Phase 2 Permit Cycle Progress

The following sections discuss the progress that the City has made in meeting the L2 Scoping Target
Reductions. Each project or group of BMPs below initially presented in the City’s Phase 2 Action Plan is

complete.

11.1

Lake Cook Retrofit

Construction of the Lake Cook Retrofit project was substantially complete in September 2018 or
during the beginning of permit year 2018-2019. The project was awarded Stormwater Local
Assistance Fund (SLAF) grant funding from DEQ.

Table 23 — Lake Cook Retrofit — Pollution Reductions

Total Impervious TN TP TSS Approx. 1

Acres Acres Removed | Removed | Removed | City Cost
Treated Treated (Ibslyr) (Ibslyr) (Ibslyr)

390.3 127.5 1587.0 163.3 131,334 $4.5M

Walue includes funds from a SLAF grant. Operation and maintenance is projected at $103,000 annually

beginning in FY 2019 with a three percent annual inflation factor included each year thereafter.

11.2 Ben Brenman Pond Retrofit

The Ben Brenman Pond retrofit was substantially complete in June 2020. This City-owned and
maintained facility drains approximately 290 acres of urban land with an impervious percentage of
62%. The pond is in Ben Brenman Park and is in the Backlick Run watershed. Design plans
improving the pond to meet the Level 2 Wet Pond criteria were finalized in November 2017.
Improvements include increased pond and forebay volume, multiple cells, aquatic benches, wetland
areas, aerators, and diversion of an additional 35 acres that was previously untreated. The project
received a SLAF 50% matching grant in December 2014. The pollutant removals have been refined
since they were reported for reference purposes in the Phase 1 Action Plan. The Pollution
Calculations for Ben Brenman Pond is included in Appendix B.
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Table 24 — Ben Brenman Pond Retrofit — Pollutant Reductions’
Approx.
Total Impervious N TP TSS ggsﬂ
Acres Acres Removed | Removed | Removed
Treated Treated (Ibslyr) (Ibslyr) (Ibslyr)
2901 1791 946.4 151.3 87,734 $3.75M

!Opportunity costs for alternate uses of the land are considered inconsequential given the current use and therefore not

factored into the costs.

11.3 Development SWM Facilities

In accordance with the Phase 1 and Phase 2 Action Plans, BMPs installed as part of
redevelopment projects have been certified, documented, and uploaded to the DEQ BMP
Warehouse. The BMP calculations for these BMPs are found in Appendix B.

Table 25 — Development SWM Facilities — Pollution Reductions

Total Impervious TN TP Approx.
Acres Acres Removed | Removed TSS(II;seImrt;ved City
Treated Treated (Ibs/yr) (Ibslyr) y Cost'
54 40 124 44 20,499 $0

1.4 Phase 2 Summary of Progress

Table 26 presents a summary of the progress at the end of the Phase 2 permit cycle. Based on progress
made in the first cycle and strategies to be implanted in the second permit cycle, the City will far
exceed the 40% pollutant reduction requirement and has made substantial progress in achieving 100%

reduction goals.

Table 26 — Phase 2 Permit Cycle Pollutant Reductions

TP .
Project or BMPs ™ (ﬁ,esT?;'ed Removed Tss(llzzlm:;ved A%‘I),: mg:)n;te
y (Ibslyr) y y
FY2019-FY2024 BMPs' 124 44 20,499 $0
2009-2019 New Sources Offsets? -13 -2.3 -1,911 $0
Grandfathered Offsets? 30.6 8.7 3,676 $0
Lake Cook Retrofit 1,587 163.3 131,334 $4.5M
Ben Brenman Pond Retrofit 946.4 151.3 87,734 $3.75M
TOTAL PHASE 2 2,675 365 241,332 $8.25M
!Developer bears installation and long-term operation and maintenance costs for private facilities.
2Negative values indicate net pollutant reductions.
32
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Table 27 — Phase 1 and 2 Progress
City Phase 1 & 2 II?f -[‘?::‘Ij Percent of L2
Pollutant of Concern | Actual Reductions quir Total Required
Reductions .
(Ibs.lyr) Reductions Met
(Ibs./yr)
TN 5,309 7,597.03 70%
TP 736 1,004.40 73%
TSS 577,797 861,937 67%

12.Phase 3 Permit Cycle Anticipated Reductions and Final TMDL Compliance

In addition to redevelopment credits, the City completed the Lucky Run stream restoration project
during FY 2024, and will use redevelopment and new BMP retrofits, along with credits obtained
through the bi-lateral trading program with River Renew to achieve over 100% TMDL compliance by
FY2028 as required through the 2023-2028 MS4 general permit. As noted above, DEQ removed the
TSS requirement from the 2023-2028 MS4 general permit and that update is reflected in the tables
below. Please note that the City has achieved over 100% of the previously required sediment reduction
requirements. An overview of the reductions and credits are included in Table 26 and described herein.

The new 2023-2028 MS4 general permit removed total suspended solids/sediment from the Chesapeake
Bay TMDL special conditions. Table 30 summarizes the completed expected reductions, which account

for over 100% of the TN and TP goal.

Table 28 — Phase 3 Anticipated Reductions

Total Phase 1 & Anticipated Total Phase 1 Total Required
Pollutant of Phase 2 Phase 3 through 3 q Percent of
. . . Reductions
Concern Reductions Reductions Reductions (Ibs/yr) Total
(Ibslyr) (Ibslyr) (Ibslyr) y
TN 5,309 3,160 8,469 7,597.03 111%
TP 736 905 1,641 1,004.40 163%
121 Stream Restoration

The City will complete the Lucky Run Stream Restoration project during Phase 3 (December 2023).
The City received an FY2019 SLAF grant for the project, which involves restoring 950 linear feet of
stream. The project is bounded by residential developments to the north and east, West Braddock Road
to the west, and by Interstate 395 to the south. Lucky Run eventually outfalls to Four Mile Run, which
ultimately outfalls to the Potomac River, and then the Chesapeake Bay. Approximately, 224 acres of
highly urban land drain to Lucky Run. The restoration has reestablished a stable pattern and profile in
the stream as well as addressing arcas of severe erosion near a sanitary line and nature trail.
Construction was completed during the Phase 3 permit cycle. The pollutant removals for the project
are based on the 2014 Stream Restoration Expert Panel Report using protocols 1 and 2.
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Table 29 — Phase 3 Progress: Lucky Run

Project TN TP Approx.
Removed | Removed Cost to
(Ibs/yr) (Ibs/yr) City’
Lucky Run Stream Restoration 658 257 $1.8M

The cost of the Lucky Run project has been updated from the Phase 2 Action Plan and is based on more current
information. This cost includes SLAF funding.

12.2 Bi-Lateral Trading

During Phase 3, the City will engage in bi-lateral trading with Alexandria Renew Enterprises
(AlexRenew) for the pollution reduction credits generated from the River Renew project funded by
the City’s rate payers. Section 15 of the Outfall Transfer Agreement states that AlexRenew will
apply the Bay TMDL Combined Sewer Overflow (CSO) WLAs that are in effect for nitrogen,
phosphorus, and sediment to any CSO overflows and to combined sewer flows that are measured,
captured, and treated through AlexRenew’s Water Resource Recovery Facility (WRRF) once the
RiverRenew project is complete. If after this analysis, allocation of nitrogen, phosphorus, and
sediment remains unapplied, such credits will be calculated using AlexRenew’s actual previous year
annual reported nitrogen, phosphorus and sediment performance and traded to the City for its use. As
such, the City may use these credits towards meeting the Bay TMDL pollutant reductions in the MS4
general permit. The funding for the RiverRenew project is being born by the City’s ratepayers.

These are the same ratepayers that pay the City’s Stormwater Utility Fee. The anticipated annual
trading credits are provided in Table 28.

Table 30 — Phase 3 Progress: Anticipated Bi-Lateral Trading Credits

Project TN TP Approx.
Removed | Removed Cost to
(Ibs/yr) (Ibs/yr) City’
Bi-Lateral Trading? 1,500 500 $0

1The cost of the RiverRenew Project is 3615 million that is funded by rate payers in the City as described above.
’Numbers are estimated and dependent on the performance of the tunnel system.

12.3 Redevelopment SWM Credits

During Phase 3, two large redevelopment projects are anticipated to be completed as well as routine
redevelopment. Stormwater quality BMPs implemented to meet the VSMP regulations, as adopted
into the City’s Environmental Management Ordinance effective July 1, 2014, and the City’s more
stringent requirements to treat the first one-half inch of runoff — the first flush — from all impervious
surfaces. Note that development also must comply with the City’s memo to industry that requires at
least 65% of the TP removal requirement be accomplished through non-proprietary surface BMPs,
i.e. Green Infrastructure.

o Landmark. The Landmark Redevelopment Project was approved on July 6, 2021 by City Council.
This project will result in up to approximately four million square feet of new development. The
project will be anchored by the relocation and expansion of Inova’s new state-of-the-art Alexandria
Hospital bringing more than 2,000 health care workers to the medical campus. This
transformational project—led by developer Foulger-Pratt—was named by the Washington
Business Journal as the 2020 Real Estate Deal of the Year.
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e  North Potomac Yard. The 2010 North Potomac Yard Small Area Plan established the vision and
guiding principles for the redevelopment of the approximately 70-acre site as a sustainable, mixed-
use, walkable community oriented around the construction of the Potomac Yard Metrorail station
and established the framework to determine funding sources for the Metrorail Station and potential
phasing options for redevelopment of the Plan area.

Table 31 — Phase 3 Progress: Anticipated Redevelopment Credits

Project TN TP Approx.
Removed | Removed Cost to
(Ibs/yr) (Ibs/yr) City'

Anticipated Annual Redevelopment through FY2028 1,036 320 $0

!Developer bears installation and long-term operation and maintenance costs for private facilities.

12.4 Summary of Projected Credits for Phase 3 (2023 — 2028)

Table 30 provides a summary of anticipated pollution credits and estimated costs anticipated during
Phase 3.

Table 32 — Phase 3 Permit Cycle Anticipated Pollutant Reductions

1) Ul Approximate
Project or BMPs Removed Removed %‘I)t Cost
(Ibslyr) (Ibslyr) y

Lucky Run Stream Restoration 658 257 $1.8M
Bi-Lateral Trading 1,500 500 $0
Anticipated Annual Redevelopment through
FY2028 1,036 320 $0

TOTAL PHASE 3 3,194 1,077 $1.8M

13.Costs of Implementation

The cost for credits for BMPs implemented during development and redevelopment are borne by the
developer. But much of the cost to implement the strategies outlined herein will largely fall to the City.
While small amounts of grant funding may be available from state and federal agencies, Virginia has
acknowledged that the planning, implementation, operation, and maintenance of BMPs “will be costly
and likely borne by local government.” (Virginia Senate Finance Committee, November 2011)

Order of magnitude costs were developed in previous planning-level exercises to estimate the total cost
of 100% compliance with the target loads to determine the impact on the CIP budget over the short and
long terms. Cost assumptions were based on best engineering practices, local assumptions, discussions
with regional partners, and a draft report researching the costs of various BMPs (King and Hagen, 2011)
prepared for the Maryland Department of Environment. The analyses employed during the previous
planning level exercise identified specific possible retrofit strategies that may be implemented based on
assumptions about the type of retrofit most likely to be implemented for each specific strategy, and
limitations associated with each strategy. A range of technologies were assumed applicable and an average
removal efficiency and unit cost per acre treated were derived for each strategy. For instance, most
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Retrofits of City Rights-of-Way would likely involve manufactured BMPs (such as tree box filters) or
similar structures with an average removal efficiency of approximately 45% at a unit cost of
approximately $112,000 per acre treated. This and other assumptions for other types of strategies, along
with the assumed long-term operations and maintenance costs, may or may not hold true. Regarding those
strategies needed to fill the pollutant reduction gap (that is, those generic strategies needed to reach
reduction targets after implementation of the specific strategies addressed in this report), no assumptions
were made regarding whether these would be sited on public or private land. As a result, cost estimates
do not include the cost of purchasing land or easements — which could be considerable.

To meet increased costs, the City adopted a Stormwater Utility Fee on May 4, 2017, with the Fiscal Year
2018 budget to provide a dedicated source to fund the City’s Stormwater Management Program, to be
billed starting May 2018. The fee funds stormwater management, to include federal and state mandates
to clean up the Chesapeake Bay, more equitably than through real estate taxes by shifting stormwater
management costs to residential and nonresidential property owners with greater impact on stormwater
runoff. The fee was effective January 1, 2018, and the first bill was mailed on in May 2018. The fee is
billed twice a year with the City’s real estate billing.

14.Public Comment

The draft Phase 3 Action Plan was shared with the public for review from August 28 — September 16,
2024 (20-calendar days). The City shared an eNews announcing the public comment period August 22,
2024. The public comment information was shared in the Alexandria Gazette Packet on August 29,
2024. Comments were received via an online form and via email. City staff shared the draft Phase 3
Action Plan with the City’s Environmental Policy Commission in an email on August 29, 2024. City
staff also presented on the draft Phase 3 Action Plan to the EPC on September 16, 2024. During the
meeting, Commission members discussed possible future goals for the Chesapeake Bay TMDL and its
anticipated impact on the City and they inquired if the City does water quality testing for the TMDL
parameters and/or how that is calculated. The draft Phase 3 Action Plan comment and response table is
included as Table 31.
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Table 33. Phase 3 Action Plan Public Comment and Response Table

Commentor

Comment

Response and Action Taken

Action Taken

Russell Bailey, Roy
Byrd, Jeremy
Flachs, Carter
Flemming, Bill
Gillespie, Kathie
Hoekstra, Andrew
Macdonald, Kurt
Moser

Comments on Alexandria’s Draft Phase 3 Chesapeake Bay
TMDL Action Plan for 100% Compliance We were all community
member participants in the City staff-community consensus
building groups on the Taylor Run proposed reengineering
project. We welcome the City’s August 2024 Draft Phase 3
Chesapeake Bay TMDL Action Plan for 100% Compliance (“AP”).
That plan shows that Alexandria is on track to well exceed the
nutrient reduction requirements in its 2023-2028 MS4 general
permit. The AP sets out specific measures that have been, or will
be, implemented to meet the 100% compliance targets. Because
total suspended sediment reductions have been dropped as a
requirement, the plan focuses on reduction mechanisms for
nitrogen and phosphorus.

The AP describes the reductions that were reached through its
Phase 1 and Phase 2 efforts as well as those that will be, or have
been, reached as a result of its Phase 3 efforts. It is those later
efforts that we address here. While Alexandria identifies a range
of actions that can be taken to reduce TN and TP, the City details
three major reduction measures: 1) the receipt of nutrient
reduction credits due to bi-lateral trading with Alexandria Renew
Enterprises, which will soon be operating a new waste water
treatment system, 2) the reengineering of Lucky Run, and 3) Best
Management Practices (BMP’s) that will be put in place as part of
redevelopment projects in the City that will take place by the end
of 2028. AP, pages 32-34. The plan does not include any stream
reengineering beyond that done at Lucky Run and specifically
states that previously proposed projects at Taylor Run and
Strawberry Run have been removed as nutrient reductions
options. AP, page 20. While several of the undersigned opposed
the Lucky Run project, it is done. We appreciate the development
of a compliance plan than achieves sufficient measurable nutrient
reductions without undertaking additional stream projects. We
look forward to working with the City on infrastructure fixes that
may need to be undertaken at Taylor Run. Russell Bailey, Roy
Byrd, Jeremy Flachs, Carter Flemming, Bill Gillespie, Kathie
Hoekstra, Andrew Macdonald, Kurt Moser

The City confirms that the Phase 3 Action
Plan focuses on the three major reduction
measures described in the comments.

No Action Taken

Philip Mobilia, EPC
Commissioner

November 2024

1. p. E-4, 4th paragraph (and in numerous other sections further
down the document): Reference is made to “Bi-lateral Trading
project”. A brief description of what is meant by this would be
helpful.

Bi-lateral trading is further detailed in
Section 9, Means and Methods to Meet
Target Reductions, section 9.12.

No Action Taken
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Commentor

Comment

Response and Action Taken

Action Taken

Philip Mobilia, EPC
Commissioner

2. Many of the tables show values for TN and TP removal
rates. | saw no description of how the nitrogen and
phosphorous were/will be removed. A brief discussion of the
treatment methods used would be helpful.

Best management practices (BMPs), also known
as Stormwater Management Facilities (SMFs),
remove pollution by allowing rainwater and
snowmelt to soak into the system which helps to
filter out pollutants, such as nutrients and
sediment, and allow ‘treated’ water to return to
waterways. Each type of BMP (i.e., wet pond,
green roof, infiltration practices, etc.) uses
different processes engineered to treat
stormwater and are defined in the Virginia BMP
Clearinghouse. Each BMP type has a specific
removal efficiency assigned to it based on
several factors and the associated removals are
calculated using the Virginia Runoff Reduction
Method which is based on the acres treated, type
of area draining to the BMP, and type of practice.

A text box was added to the
Executive Summary on Page E-

3.

3. Figure 2 — Graphic Representation of Existing Nitrogen
Loads, p. 7: There is no key to assist with interpreting what
the graph represents. What does yellow represent? Red?
Orange?

The gradient of the colors presented on the map
represent the estimated intensity of nitrogen
loads across the City with the darker, red color
showing areas of more intense loading and
lighter yellow color being less intense.

Additional information about
Figure 2 was added to page 6,
which highlights the difference
between the different colors.

4. p. 11, 1st paragraph (and in several other locations)
reference is made to requirements for projects exceeding 1
acre. What about projects <1 acre? Exempt?

The regulations specific to grandfathered
projects within Phase 1 outlined the requirement
to identify and account for projects disturbing one
acre or greater.

No Action Taken

5. Several locations: “reduction credits” are discussed. What
are these, how are they determined, how are they used?

Reduction credits are generated when a water
quality BMP is installed under any of the
strategies listed in the Action Plan. These BMPs
reduce the amount of pollution in stormwater
runoff. The amount of the reduced pollution or
“reduction credits” is applied to the target
reductions that are mandated by the MS4
general permit. So any BMP installed will provide
reduction credits.

No Action Taken

6. General: Is any actual water sampling conducted to verify
the projected reductions or are we relying solely on
calculations based on estimated values?

No, water sampling is not conducted. The City
relies on the state guidance for calculating
pollution reductions.

No Action Taken

November 2024
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Comment
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Action Taken

Philip Mobilia, EPC
Commissioner

7. p. 24, Section 10: The opening paragraph of this section
states, in part: “Each project or group of BMPs below was
initially presented in the City’s Phase 1 Action Plan and is
complete or is expected to be substantially completed by the
end of the 2017-2018 permit year.” (emphasis added). This
sounds like a “cut and paste” from a prior report. This should
be updated to reflect the actual status of each item.

Please note that the Lake Cook project initially

shown in Phase 1 was considered substantially
complete in Phase 2. This update is reflected in
the Final Phase 3 Action Plan.

Text on page 24 has been
revised to indicate that the
projects are complete and Lake
Cook credits are taken in Phase
2. Text on page 29 also has
been slightly revised as well for
proper wording (Phase 2).

8. Table titled: July 1, 2009 to June 30, 2014 BMP
Calculation Table. There is a column heading: “TN BMP
Efficiency*”, but there is no description of what the “*” refers
to (none that | could find).

The Asterisk refers to the BMP removal
efficiency utilized for the individual BMP which is
shown as "Efficiency Method" in the last column
of the table. However, each of the tables
presented within Appendix B include the
Efficiency Method so the Asterisk is not needed
in this table.

The table has been updated to
remove the Asterisk.

November 2024
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15.Summary of Phase 3 Action Plan Updates Prior to Submission to DEQ

Prior to submission of the Phase 3 Action Plan to DEQ, staff further refined and checked all of the
tables, calculations, and information presented in the draft Phase 3 Action Plan and determined that
several adjustments should be made in order to present the most accurate and updated information in the

final document. These updates are summarized as follows:

Updates to Table E2 and corresponding tables E3 and ES5, as well as Table 24, 25, and 26 were
updated based on revised calculations that accurately captured the values shown.

The percentage towards the goals were updated in the Introduction section based on the revised
calculations reflected in Tables 24 — 26.

Removed the erroneous footnote on Table 29.

Updated the BMP Calculation Tables in Appendix B for all fiscal years and removed duplicates
and BMPs that were removed from the calculations and warehouse. Added in the 2006 — 2009
BMP Calculations.

Moved Credits Received from BMPs Removed from Inventory during FY2023 and FY2024
into Phase 1 calculations and updated Phase 1 totals accordingly.

Updated the City retrofit BMPs included in Phase 1 to reflect actual BMPs installed.

Added a new section to discuss updates to Phase 1 and included a new table to reflect updates to
Phase 1 calculations.

Updated Table 26 to align with the values presented in Table 30.
Adjusted the totals in Phase 2 based on the updated BMP Calculation Tables.

Added Appendix E to provide information on the Phase 3 public notification and outreach
activities.
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Appendix A

Future Grandfathered Projects



Future Grandfathered Projects

Project Name

Address

Approx. Project
Site Area (ac)

Carlyle Plaza Two (Amendments) DSP2013-00025 6.92

Hoffman Properties Blocks 11 and 12 DSP2016-00012 4.27
(DSUP2013-00008)

Carlyle Plaza One DSP2006-00003 1.39

Mark Center Plaza 1A Building 5 DSP2007-00027 7.24

Total 19.82

Potomac Yard Landbay G - Block D (Institute for Defense Analyses at Potomac Yard) (DSP2012-00008) was
removed from the list of future grandfathered projects during the Phase 3 Action Plan update. The calculations for this
BMP are included in the Phase 2 calculations and reflected herein. Eisenhower Block 20 (DSP2015-00008

(DSUP2007-00017)) also was removed and will be go back through the planning process.




Appendix B: BMP Calculation Tables

July 1, 2006 to June 30, 2009 BMP Calculation Table
July 1, 2009 to June 30, 2014 BMP Calculation Table
July 1, 2014 to June 30, 2018 BMP Calculation Table
July 1, 2018 to June 30, 2023 BMP Calculation Table
July 1, 2023 to June 30, 2024 BMP Calculation Table



July 1, 2006 to June 30, 2009 BMP Calculation Table



City of Alexandria, VA
2006 - 2009 BMP Calculations

Area Treated Impervious TP BMP TN BMP TSS
BMP Type te Installed P TPLOAD[LB/YR] ~TNLOAD[LB/YR]  TSSLOAD [LB/YR] SERP LBl LD Efficiency Method
(ac) Treated (ac) Effi Efficiency  [LB/YR] Removed Removed
2004-0020 01 Filtering Practices 1/16/2006 0.35 0.28 0.48 5.43 340 60% 40% 80% 0.29 217 272.22|Chesapeake Bay Program
2004-0021 01 Filtering Practices 1/16/2006 057 0.45 0.78 8.80 548 60% 20% 80% 0.47 352 438.55 ghe;apeake Bay
rogram
2004-002201 Filtering Practices 1/16/2006 0.75 0.62 1.06 11.76 749 60% 40% 80% 0.63 470 599.26 Ehe:apeake Bay
rogram
2003-0039 01 Filtering Practices 3/6/2006 0.81 0.81 131 13.66 949 60% 20% 80% 0.79 5.46 750.02 ghe;apeake Bay
rogram
2005-0810 BLD 01 Vegetated Roof 3/25/2006 0.15 0.15 0.24 253 176 53% 5% 56% 0.13 113 98|Retrofit Curves
1995-0019 01 Filtering Practices 4/13/2006 1.65 0.95 1.83 23.07 1,236 60% 20% 80% 1.10 9.23 988.65 ghe;apeake Bay
rogram
1995-0019 02 Filtering Practices 4/13/2006 1.05 0.86 147 16.41 1,041 60% 40% 80% 0.88 6.57 832.59 Ehe:apeake Bay
rogram
2004-0041 01 MTD/Proprietary: Hydrodynamic Devices 8/8/2006 173 1.59 263 28.15 1,882 20% 13% 50% 0.53 358 o41.16|VABMP
Clearinghouse-MTD
2004-0019 01 Filtering Practices 8/9/2006 0.38 0.38 0.62 6.41 445 60% 40% 80% 037 256 356.08| Cesapeake Bay
Program
2003-0035 01 MTD/Proprietary: Filtering Devices 9/8/2006 156 0.99 1.84 2243 1,260 45% 20% 80% 0.83 6.43 1007.85| VA BMP
Clearinghouse-MTD
2004-0014 01 MTD/Proprietary: Filtering Devices 9/12/2006 0.15 0.10 0.19 222 130 45% 20% 80% 0.08 0.64 103.92| VABMP
Clearinghouse-MTD
2004-0014 02 MTD/Proprietary: Filtering Devices 9/12/2006 0.28 0.16 031 3.90 208 45% 20% 80% 014 112 166.01| VABMP
Clearinghouse-MTD
2003-0041 01 Filtering Practices 10/16/2006 1.32 1.22 2.01 21.55 1,443 60% 40% 80% 121 8.62 1154.09 Ehe:apeake Bay
rogram
1998-0015 01 Extended Detention (ED) Ponds 1/3/2007 5.40 0.93 334 60.69 1,875 20% 13% 50% 067 772 937.58| VA BMP
Clearinghouse-MTD
y X Chesapeake Bay
1998-0015 02 Sheet Flow to Veg. Filter Strip/Conserved Open Spag 1/3/2007 0.95 0.05 0.45 9.91 217 10% 10% 50% 0.05 0.99 108.39 Prog
rogram
2000-0009 01 Bioretention (inc. Urban Bioretention) 1/17/2007 211 1.69 291 3271 2,051 45% 25% 55% 131 8.18 1128.26 ghe;apeake Bay
rogram
2006-0101 01 Bioretention (inc. Urban Bioretention) 1/26/2007 0.25 0.25 0.41 4.22 293 45% 25% 55% 0.18 1.05 161|Chesapeake Bay Program
2006-0101 02 Bioretention (inc. Urban Bioretention) 1/26/2007 025 025 0.41 422 203 45% 25% 55% 0.18 1.05 161 ghe;apeake Bay
rogram
2006-0101 03 Bioretention (inc. Urban Bioretention) 1/26/2007 0.25 0.25 0.41 422 203 45% 25% 55% 0.18 1.05 161 Ehe:apeake Bay
rogram
2004-0025 01 Filtering Practices 4/13/2007 1.40 1.05 1.84 2123 1,201 60% 40% 80% 111 8.49 1033.13| Chesapeake Bay Program
] o VABMP
2004-0025 02 MTD/Proprietary: Filtering Devices 4/13/2007 7.83 757 12.37 130.25 8,913 20% 13% 50% 247 1657 4456.30( " "
Clearinghouse-MTD
2004-0025 03 MTD/Proprietary: Filtering Devices 4/13/2007 177 1.29 229 26.58 1,505 20% 13% 50% 0.46 3.38 707.60| VA BMP
Clearinghouse-MTD
2001-0014 03 MTD/Proprietary: Filtering Devices 5/4/2007 111 0.78 1.40 16.49 970 45% 20% 80% 0.63 472 776.14| A BMP
Clearinghouse-MTD
2006-0009 PLT 01 Infiltration Practices 5/12/2007 2.10 0.00 0.86 2115 369 85% 80% 95% 0.73 16.92 351 ghe;apeake Bay
rogram
2006-0009 PLT 02 Infiltration Practices 5/12/2007 4.09 0.00 1.68 4115 718 85% 80% 95% 142 3292 ggz| Chesapeake Bay
Program
2002-0022 01 MTD/Proprietary: Filtering Devices 6/27/2007 202 1.37 2.49 29.64 1,719 45% 20% 80% 112 8.49 1375.18| VA BMP
Clearinghouse-MTD
y X Chesapeake Bay
2005-0019 PLT 01 Sheet Flow to Veg. Filter Strip/Conserved Open Spag 8/30/2007 1.02 0.52 1.05 13.80 697 10% 10% 50% 0.10 1.38 348.49 Prog
rogram
2005-0019 PLT 02 Permeable Pavement 8/30/2007 0.01 0.01 0.01 0.15 1 20% 10% 55% 0.00 0.02 5.80| Chesapeake Bay Program
20050019 PLT 03 Permeable Pavement 8/30/2007 0.01 0.01 0.01 0.15 1 20% 10% 55% 0.00 0.02 5.80|Chesapeake Bay Program
2006-0018 PLT 01 MTD/Proprietary: Filtering Devices 10/17/2007 226 1.60 287 33.64 1,993 45% 20% 80% 1.29 9.64 1,505| A BMP
Clearinghouse-MTD
2006-0018 PLT 02 MTD/Proprietary: Filtering Devices 10/17/2007 10.18 10.18 16.49 171.63 11,924 45% 29% 80% 7.42 49.17 o,530| VABMP
Clearinghouse-MTD
2006-0018 PLT 03 Urban Stream Restoration 10/17/2007 1127 1.28 6.17 122.16 3,257 50% 25% 15% 3.09 30.54 489|Chesapeake Bay Program




City of Alexandria, VA
2006 - 2009 BMP Calculations

AreaTreated  Impervious TPBMP  TNBMP  TSSBMP  TPRemoved
BMP Type TPLOAD[LB/YR] ~ TNLOAD[LB/YR]  TSSLOAD [LB/YR Efficiency Method
u Treated (ac) ! [ ] [ 1 Efficiency Efficiency* Efficiency [LB/YR] Removed Removed v
2005-0005 01 Filtering Practices 1/21/2008 2.99 2.82 464 49.26 3,333 60% 40% 80% 278 19.70 2666.41 ghe;apeake Bay
rogram
2005-0020 01 Filtering Practices 1/21/2008 1.34 1.27 2.09 2212 1,500 60% 40% 80% 1.25 8.85 1,200 Ehe:apeake Bay
rogram
2003-0010 01 Filtering Practices 3/4/2008 0.96 0.96 1.56 16.20 1,126 60% 40% 80% 0.93 6.48 900.51 ghe;apeake Bay
rogram
) o VABMP
2007-0004 PLT 01 MTD/Proprietary: Hydrodynamic Devices 5/3/2008 0.59 0.59 0.95 9.91 689 20% 13% 50% 0.19 1.26 344 .
Clearinghouse-MTD
2007-0004 PLT 02 MTD/Proprietary: Hydrodynamic Devices 5/3/2008 067 067 1.09 11.30 785 20% 13% 50% 0.22 1.44 302|VABMP
Clearinghouse-MTD
VABMP
2007-0004 PLT 03 MTD/Proprietary: Hydrodynamic Devices 5/3/2008 0.52 0.46 0.77 8.35 548 20% 13% 50% 0.15 1.06 274 .
Clearinghouse-MTD
2001-001401 MTD/Proprietary: Filtering Devices 5/22/2008 1.00 1.00 162 16.86 1,171 45% 20% 80% 073 483 937.06| VA BMP
Clearinghouse-MTD
2001-0014-A 01 Wet Ponds 5/28/2008 225.00 133.00 253.18 3168.82 171,959 45% 30% 60% 113.93 946.73|  102758.87|Retrofit Curves
2001-0003 01 Filtering Practices 7/11/2008 1.15 1.15 1.86 19.39 1,347 60% 40% 80% 112 7.76 1077.61|Chesapeake Bay Program
2001-0003 02 Filtering Practices 7/11/2008 1.20 1.20 1.94 2023 1,406 60% 40% 80% 117 8.09 1124.47 Ehe:apeake Bay
rogram
. . Chesapeake Bay
2007-0010 PLT 01 Sheet Flow to Veg. Filter Strip/Conserved Open Spa( 8/8/2008 0.48 0.42 071 7.69 503 10% 10% 50% 0.07 0.77 25|
rogram
2007-0101 01 Bioretention (inc. Urban Bioretention) 8/16/2008 0.50 0.50 0.81 8.43 586 45% 25% 55% 0.36 211 322 Ehe:apeake Bay
rogram
2007-0101 02 Bioretention (inc. Urban Bioretention) 8/16/2008 0.50 0.50 0.81 8.43 586 45% 25% 55% 0.36 2.11 322 ghe;apeake Bay
rogram
VABMP
2002-0001 01 MTD/Proprietary: Hydrodynamic Devices 8/19/2008 1.06 0.83 1.43 16.21 1,011 20% 13% 50% 0.29 2.06 505.44 .
Clearinghouse-MTD
2003-0016 01 MTD/Proprietary: Filtering Devices 9/19/2008 0.28 0.19 034 411 238 45% 20% 80% 0.16 118 100.70| VA BMP
Clearinghouse-MTD
2003-0016 02 Vegetated Roof 9/25/2008 0.07 0.07 011 1.10 76 53% 5% 56% 0.06 0.49 42.64]Retrofit Curves
2005-0011 01 MTD/Proprietary: Filtering Devices 10/10/2008 0.25 0.18 032 3.76 226 45% 20% 80% 0.15 1.08 180.90| VA BMP
Clearinghouse-MTD
2005-0011 02 MTD/Proprietary: Filtering Devices 10/10/2008 0.44 0.42 0.69 7.29 497 45% 29% 80% 031 2.09 307.83| A BMP
Clearinghouse-MTD
2006-0036 PLT 01 MTD/Proprietary: Hydrodynamic Devices 11/13/2008 0.68 0.34 0.70 921 463 20% 13% 50% 014 117 231|VABMP
Clearinghouse-MTD
2007-0016 PLT 01 MTD/Proprietary: Filtering Devices 11/20/2008 213 171 294 33.06 2,077 45% 29% 80% 1.32 9.47 1,661| VABMP
Clearinghouse-MTD
2002-0048 01 Extended Detention (ED) Ponds 1/5/2009 1.06 0.42 0.94 13.49 599 20% 13% 50% 0.19 1.72 200.74| VA BMP
Clearinghouse-MTD
VABMP
2002-0048 02 MTD/Proprietary: Hydrodynamic Devices 1/5/2009 124 0.67 1.31 17.00 880 20% 13% 50% 0.26 2.16 440.01 .
Clearinghouse-MTD
2008-0018 PLT 01 MTD/Proprietary: Filtering Devices 2/12/2009 0.73 0.65 1.09 1176 775 45% 20% 80% 0.49 337 620| VA BMP
Clearinghouse-MTD
2005-0015 01 Filtering Practices 2/23/2009 0.48 0.45 073 7.82 528 60% 40% 80% 0.44 313 42215 Ehe:apeake Bay
rogram
2005-0028 01 Filtering Practices 2/23/2009 0.57 0.57 092 961 668 60% 40% 80% 0.55 3.84 534|Chesapeake Bay Program
) o VABMP
2003-0042 01 MTD/Proprietary: Hydrodynamic Devices 5/8/2009 1.20 0.12 0.64 12.90 330 20% 13% 50% 0.13 1.64 165.21 .
Clearinghouse-MTD
2003-0042 02 MTD/Proprietary: Hydrodynamic Devices 5/8/2009 013 013 021 219 152 20% 13% 50% 0.04 0.28 76.14| VA BMP
Clearinghouse-MTD
2008-0101 01 Bioretention (inc. Urban Bioretention) 5/27/2009 0.26 0.20 0.35 3.98 245 45% 25% 55% 0.16 0.99 135 Ehe:apeake Bay
rogram
2008-0101 02 Bioretention (inc. Urban Bioretention) 5/27/2009 0.30 021 0.38 4.45 262 45% 25% 55% 0.17 111 144, ghe;apeake Bay
rogram

tal

312.80 189.34 357.36 4,435.24 243,463.00 157.98 1,305.00 150,444.85




July 1, 2009 to June 30, 2014 BMP Calculation Table



City of Alexandria, VA
2009 - 2014 BMP Calculations

AreaTreated  Impervious TPBMP  TNBMP  TSSBMP TP Removed ™ Tss
BMP Type Date Installed B/YR]  TSSLOAD[LB/YR
u (ac) Treated (ac) ] [ 1 Efficiency Efficiency* Efficiency [LB/YR] Removed Removed [LB/YR]
1998-0019 01 MTD/Proprietary: Hydrodynamic Devices 7121/2009 1.84 1.66 276 29.80 1,976 20% 13% 50% 0.55 379 988.02 m SMP Clearinghouse- 1,500 7014
VA BMP Clearinghouse-
2006-0012 01 MTD/Proprietary: Hydrodynamic Devices 8/18/2009 0.69 0.62 1.03 11.16 739 20% 13% 50% 021 142 369.26| earinghouse- - ,509-2014
2006-0012 02 MTD/Proprietary: Hydrodynamic Devices 8/18/2009 241 2.28 375 39.75 2,603 20% 13% 50% 0.75 5.06 1346.73 m SMP Clearinghouse- 1,500 7014
2001-0012 01 Bioretention (inc. Urban Bioretention) 9/1/2009 0.8 0.2 057 9.41 340 45% 25% 55% 0.26 235 186.86 (P:he:apeake Bay 2009-2014
rogram
2001-0012 02 Bioretention (inc. Urban Bioretention) 9/1/2009 02 0.06 0.15 242 95 45% 25% 55% 0.07 0.61 52.19 ‘P:h:sapeake Bay 2009-2014
rogram
2001-0012 03 Bioretention (inc. Urban Bioretention) 9/1/2009 0.399 0.1 0.28 470 170 45% 25% 5% 0.13 117 93.33 (P:he:apeake Bay 2009-2014
rogram
2001-0012 05 Bioretention (inc. Urban Bioretention) 9/1/2009 0517 0.172 0.42 6.37 262 45% 25% 55% 0.19 1.59 144.16 ‘P:h:sapeake Bay 2009-2014
rogram
. . Chesapeake Bay
2001-0012 06 Sheet Flow to Veg. Filter Strip/Conserved Open Spa( 9/1/2009 0.3 0.06 0.20 3.43 112 10% 10% 50% 0.02 0.34 56.24 Prog 2009-2014
rogram
. . Chesapeake Bay
2001-0012 07 Sheet Flow to Vieg, Filter Strip/Conserved Open Spag 9/1/2009 05 0.06 0.28 5.44 148 10% 10% 50% 0.03 0.54 7382l 2009-2014
rogram
. . Chesapeake Bay
2001-0012 08 Sheet Flow to Veg. Filter Strip/Conserved Open Spa( 9/1/2009 0.2 0.09 0.19 2.63 125 10% 10% 50% 0.02 0.26 62.38 Prog 2009-2014
rogram
. . Chesapeake Bay
2001-0012 PLT 01 Sheet Flow to Vieg, Filter Strip/Conserved Open Spag 9/1/2009 0.36 0.16 0.34 471 223 10% 10% 50% 0.03 0.47 11120] 2009-2014
rogram
VA BMP Clearinghouse-
2005-0024 01 MTD/Proprietary: Hydrodynamic Devices 9/17/2009 0.9 0.7 1.22 13.82 855 20% 13% 50% 0.24 1.76 a27.54| earinghouse- 5092014
2000-0028 01 Filtering Practices 9/21/2009 3.392 2.942 4.95 54.13 3,525 60% 40% 80% 297 21.65 2820.11 ‘P:h:sapeake Bay 2009-2014
rogram
2000-0028 02 Filtering Practices 9/21/2009 5813 4.842 8.24) 91.41 5,842 60% 40% 80% 495 36.57 4673.79 (P:he:apeake Bay 2009-2014
rogram
2000-0028 03 MTD/Proprietary: Hydrodynamic Devices 9/21/2009 173 173 2.80 29.17 2,026 20% 13% 50% 0.56 371 1013.19 m SMP Clearinghouse- 1,500 7014
VA BMP Clearinghouse-
2000-0028 04 MTD/Proprietary: Hydrodynamic Devices 9/21/2009 1.55 1.55 251 26.13 1,816 20% 13% 50% 0.50 333 s07.77) - earinghouse- 5092014
" . . . Chesapeake Bay
2010-0007 GRD 01 Bioretention (inc. Urban Bioretention) 10/9/2009 0.8829 0.1221 0.51 9.72 277 45% 25% 5% 0.23 243 15222| 1 2009-2014
rogram
: o . ] Chesapeake Bay
2010-0007 GRD 02 Bioretention (inc. Urban Bioretention) 10/9/2009 0.0784 0.0784 0.13 1.32 92 85% 80% 90% 0.11 1.06 82.65 Prog 2009-2014
rogram
2005-0003 01 MTD/Proprietary: Hydrodynamic Devices 10/22/2009 0.83 0.76 1.26 13.52 903 20% 13% 50% 0.25 172 451.25 m SMP Clearinghouse- 1,500 7014
VA BMP Clearinghouse-
2005-0003 02 MTD/Proprietary: Hydrodynamic Devices 10/22/2009 0.26 0.24 0.40 425 285 20% 13% 50% 0.08 0.54 1232 earinghouse- 5092014
2004-0010 01 Filtering Practices 11/12/2009 14 0.96 1.74 20.62 1,202 45% 20% 80% 0.78 5.91 961.46 m SMP Clearinghouse- 06,2014
) ) ) Chesapeake Bay
2006-0025 01 MTD/Proprietary: Hydrodynamic Devices 12/1/2009 6.49 5.15 8.89 100.32 6,268 10% 5% 10% 0.89 5.02 626.79 Progra 2009-2014
m
2006-0025 02 Filtering Practices 12/1/2009 0.46 0.46 075 7.76 539 60% 40% 80% 0.45 3.10 431.05 ‘P:h:sapeake Bay 2009-2014
rogram
2006-0025 03 Filtering Practices 12/1/2009 0.3 0.3 0.49 5.06 351 60% 40% 80% 0.29 2.02 281.12 (P:he:apeake Bay 2009-2014
rogram
2006-0025 04 Filtering Practices 12/1/2009 0.35 0.35 057 5.90 410 60% 40% 80% 034 236 327.97 ‘P:h:sapeake Bay 2009-2014
rogram
2006-0023 01 MTD/Proprietary: Filtering Devices 12/11/2009 0.738 0.463 0.86 1058 591 20% 13% 50% 0.17 1.35 205.33 ;’GSMP Clearinghouse- 1,306 2014
" . . . Chesapeake Bay
2006-0023 02 Bioretention (inc. Urban Bioretention) 12/11/2009 0.244 0.244 0.40 411 286 85% 80% 90% 0.34 3.29 257.22| 2009-2014
rogram
VA BMP Clearinghouse-
2007-0008 01 MTD/Proprietary: Hydrodynamic Devices 12/23/2009 0.884 0.401 0.85 11.62 555 20% 13% 50% 0.17 1.48 27731 earinghouse- 5092014
2005-0016 01 MTD/Proprietary: Filtering Devices 12/28/2009 1.46 117 201 22,65 1,421 20% 13% 50% 0.40 288 710.71 m SMP Clearinghouse- 06,2014
2007-0027 PLT 01 MTD/Proprietary: Filtering Devices 12/28/2009 0.741 0.6726 112 12.03 800 20% 13% 50% 0.22 153 399.93 ;’GSMP Clearinghouse- 1,306 2014
2002-0044 01 Extended Detention (ED) Ponds 1/14/2010 122 0.862 154 18.14 1,073 20% 13% 50% 031 231 536.31 m SMP Clearinghouse- 06,2014
20020044 02 Extended Detention (ED) Ponds 1/14/2010 1.19 0.889 1.56 18.02 1,094 20% 13% 50% 0.31 229 547.11 ;’GSMP Clearinghouse- 1,306 2014
2002-0044 03 Extended Detention (ED) Ponds 1/14/2010 0.755 0503 092 11.02 633 20% 13% 50% 0.18 1.40 316.74 m SMP Clearinghouse- 06,2014




BMP Type

Date Installed

AreaTreated
(ac)

Impervious
Treated (ac)

City of Alexandria, VA
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MTD

2002-0044 04 Extended Detention (ED) Ponds 1/1412010 1 0573 1.10 13.96 746 20% 13% 50% 0.22 178 373.12 :/’ITD 2009-2014
20020044 05 Filtering Practices 1/14/2010 2.898 2512 423 46.24 3,010 45% 29% 80% 1.90 13.25 2408.17 ;’GSMP Clearinghouse- 1,306 2014
" . . . Chesapeake Bay
2002-0044 06 Bioretention (inc. Urban Bioretention) 1/14/2010 3.19 1.489 311 4223 2,043 45% 25% 55% 1.40 10.56 12872 2009-2014
rogram
20020044 08 Bioretention (inc. Urban Bioretention) 1/14/2010 0.182 0.182 0.29 3.07 213 85% 80% 90% 0.25 245 191.86 (P:he:apeake Bay 2009-2014
rogram
. . Chesapeake Bay
2003-0030 01 Sheet Flow to Veg, Filter Strip/Conserved Open Spa 2/1/2010 165 011 0.81 17.36 400 10% 10% 50% 0.08 174 19070| 1 2009-2014
rogram
. . Chesapeake Bay
2003-0030 02 Sheet Flow to Veg. Filter Strip/Conserved Open Spa( 2/1/2010 1.85 0.56 1.44 22.43 883 10% 10% 50% 0.14 2.24 441.36 Prog 2009-2014
rogram
2003-0030 03 Permeable Pavement 2/112010 0114 0114 0.18 1.92 134 20% 10% 5% 0.04 0.19 73.44|Chesapeake Bay Program |2009-2014
Ch ke B
2003-0030 04 MTD/Proprietary: Hydrodynamic Devices 2/1/2010 0.68 0.14 0.45 7.80 259 10% 5% 10% 0.04 0.39 25.89| e:apea € Bay 2009-2014
rogram
2008-0035 PLT 01 Permeable Pavement 2/27/2010 0.077 0.077 0.12 1.30 9% 20% 20% 5% 0.02 0.26 49.61|Chesapeake Bay Program |2009-2014
) . ) Chesapeake Bay
2008-0035 PLT 02 MTD/Proprietary: Hydrodynamic Devices 2/27/2010 0.82 0.08 0.43 8.80 224 10% 5% 10% 0.04 0.44 22.38 Program 2009-2014
2008-0012 01 MTD/Proprietary: Hydrodynamic Devices 3/27/2010 0.73 0.68 112 11.97 805 20% 13% 50% 0.22 152 202.64 msMPClea””ghwse' 2009-2014
VA BMP Clearinghouse-
2008-0012 02 MTD/Proprietary: Hydrodynamic Devices 3/27/2010 11 11 178 18.55 1,288 20% 13% 50% 0.36 236 64423 earinghouse- 5092014
2008-0012 03 MTD/Proprietary: Hydrodynamic Devices 3/27/2010 11 11 1.78 18.55 1,288 20% 13% 50% 0.36 236 644.23 msMPClea””ghwse' 2009-2014
2009-0014 GRD 01 Bioretention (inc. Urban Bioretention) 4/19/2010 0.068 0.066 011 113 78 45% 25% 55% 0.05 0.28 4271 (P:he:apeake Bay 2009-2014
rogram
" . . . Chesapeake Bay
2009-0014 GRD 02 Bioretention (inc. Urban Bioretention) 4/19/2010 0.069 0.067 0.11 115 79 45% 25% 5% 0.05 0.29 R 2009-2014
rogram
. o . ] Chesapeake Bay
2009-0014 GRD 03 Bioretention (inc. Urban Bioretention) 4/19/2010 0.052 0.046 0.08 0.84 55 45% 25% 55% 0.03 0.21 30.21 Prog 2009-2014
rogram
" . . . Chesapeake Bay
2009-0014 GRD 04 Bioretention (inc. Urban Bioretention) 4/19/2010 0.052 0.046 0.08 0.84 55 45% 25% 5% 0.03 0.21 30217 2009-2014
rogram
VA BMP Clearinghouse-
2007-0013 01 MTD/Proprietary: Hydrodynamic Devices 6/11/2010 181 1.4 2.44 27.73 1,712 20% 13% 50% 0.49 353 855.96| - earinghouse- - ,509-2014
2006-0030 01 MTD/Proprietary: Hydrodynamic Devices 9/11/2010 1.19 1 1.70 18.77 1,205 20% 13% 50% 0.34 2.39 602.36 m SMP Clearinghouse- 1,500 7014
2006-0031 01 Filtering Practices 9/11/2010 0.285 0.224 0.39 439 273 45% 29% 80% 0.17 1.26 218.48 ;’GSMP Clearinghouse- 1,306 2014
2006-0031 02 Filtering Practices 9/11/2010 0.315 0.248 0.43 4.86 302 45% 29% 80% 0.19 1.39 241.81 m SMP Clearinghouse- 06,2014
2006-0031 03 Filtering Practices 9/11/2010 0.197 0.155 0.27 3.04 189 45% 29% 80% 0.12 0.87 151.15 ;’GSMP Clearinghouse- 1,306 2014
2006-0031 04 Filtering Practices 9/11/2010 0226 0.178 031 3.48 217 45% 29% 80% 014 1.00 173.55 m SMP Clearinghouse- 06,2014
VA BMP Clearinghouse-
2004-0032 01 MTD/Proprietary: Hydrodynamic Devices 10/18/2010 0.44 0.34 0.59 6.74 416 20% 13% 50% 0.12 0.86 20791 earinghouse- 5092014
2004-0032 02 Bioretention (inc. Urban Bioretention) 10/18/2010 0.13 0.11 0.19 2.06 132 45% 25% 55% 0.08 0.51 72.80 ‘P:h:sapeake Bay 2009-2014
rogram
2004-0032 03 Bioretention (inc. Urban Bioretention) 10/18/2010 0.17 0.15 0.25 2.73 179 45% 25% 55% 011 0.68 98.57 (P:he:apeake Bay 2009-2014
rogram
2004-0018 01 Filtering Practices 11/3/2010 184 1.4 245 28.03 1,717 45% 29% 80% 1.10 8.03 1373.76 m SMP Clearinghouse- 06,2014
2004-0018 02 Filtering Practices 11/3/2010 0.54 05 0.83 8.83 593 45% 29% 80% 0.37 2.53 474.15 ;’GSMP Clearinghouse- 1,306 2014
2008-0013 01 Filtering Practices 12/8/2010 1.86 1.49 257 28.85 1,810 50% 32% 80% 1.28 9.18 1448.25 m SMP Clearinghouse- 06,2014
2005-0041 01 Filtering Practices 12/16/2010 1214 1.164 191 20.13 1,372 45% 29% 80% 0.86 5.77 1097.77 ;’GSMP Clearinghouse- 1,306 2014
1999-0018 01 Bioretention (inc. Urban Bioretention) 3/16/2011 0.0263 0.0263 0.04 0.44 31 45% 25% 55% 0.02 0.11 16.94 ‘P:h:sapeake Bay 2009-2014
rogram
20020009 01 Filtering Practices 4/8/2011 0.23 0.23 037 3.88 269 60% 40% 80% 0.22 1.55 215.52 (P:he:apeake Bay 2009-2014
rogram
2007-0025 01 Filtering Practices 4/11/2011 0.433 0.433 0.70 7.30 507 45% 29% 80% 032 2.09 405.75| VA BMP Clearinghouse- 155 5914




City of Alexandria, VA
2009 - 2014 BMP Calculations

BMPType Patenstalled Area(l::e)aled 'II':;:::; ( :cs) B/YR] TSSLOAD[LB/YR] E:f:c?:f:v Ef:i':‘:iz:l:v* g:f::::v TP[T:I;::;M Ren::ved Remov::is[LBIVR]
2007-0025 02 Permeable Pavement 4/11/2011 0.069 0.069 0.11 116 81 20% 10% 5% 0.02 0.12 44.45|Chesapeake Bay Program  |2009-2014
2007-0025 03 Permeable Pavement 4/11/2011 0.026 0.026 0.04) 0.44 30 20% 10% 5% 0.01 0.04 16.75|Chesapeake Bay Program  |2009-2014
2008-0102 01 MTD/Proprietary: Hydrodynamic Devices 5/9/2011 9.195 4667 9.42 124.28 6,263 20% 13% 50% 1.88 15.82 3131.20 msMPClea””ghwse' 2009-2014
2003-0006 01 Sheet Flow to Veg. Filter Strip/Conserved Open Spag 5/20/2011 0.48 0.08 0.29 5.38 164 10% 10% 50% 0.03 0.54 82.01 E:;Z‘:ake Bay 2009-2014
2007-001101 Filtering Practices 6/15/2011 0.115 0.0955 0.16 1.81 115 45% 29% 80% 0.07 0.52 92.23 m SMP Clearinghouse- 06,2014
2007-0011 02 Permeable Pavement 6/15/2011 0.0164 0.0164 0.03 0.28 19 20% 10% 5% 0.01 0.03 10.57|Chesapeake Bay Program  |2009-2014
2008-0017 01 Bioretention (inc. Urban Bioretention) 6/29/2011 0.41 0.38 063 671 450 45% 25% 55% 0.28 168 247.71 S:;?;fake Bay 2009-2014
2008-0017 02 Bioretention (inc. Urban Bioretention) 6/29/2011 0.58 0.395 0.72 8.52 495 45% 25% 5% 0.32 213 272.36 E:;Z‘:ake Bay 2009-2014
2008-0017 03 Bioretention (inc. Urban Bioretention) 6/29/2011 0.58 0.395 072 8.52 495 45% 25% 55% 032 213 272.36 S:;?;fake Bay 2009-2014
2010-0023 GRD 01 Filtering Practices 7/20/2011 0.063 0.063 0.10 1.06 74 60% 40% 80% 0.06 0.42 59.03 E:;Z‘:ake Bay 2009-2014
2010-0024 GRD 01 Filtering Practices 7/20/2011 0.035 0.035 0.06 0.59 2 60% 40% 80% 0.03 0.24 32.80 S:;?;fake Bay 2009-2014
2010-0018 GRD 01 Bioretention (inc. Urban Bioretention) 7/30/2011 0.28 0.02 0.14 2.96 69 45% 25% 5% 0.06 0.74 38.02 E:;Z‘:ake Bay 2009-2014
2009-0009 04 Bioretention (inc. Urban Bioretention) 8/11/2011 0.15 0.15 0.24 253 176 85% 80% 90% 021 2.02 158.13 S:;?;fake Bay 2009-2014
2009-0009 05 Bioretention (inc. Urban Bioretention) 8/11/2011 0.0146 0.0146 0.02 0.25 17 85% 80% 90% 0.02 0.20 15.39 E:;Z‘:ake Bay 2009-2014
2010-0021 GRD 01 Infiltration Practices 9/7/2011 0.26 0.26 0.42 438 305 85% 80% 95% 0.36 351 289.32 S:;?;fake Bay 2009-2014
2009-0008 01 Filtering Practices 9/15/2011 0.057 0.057 0.09 0.96 67 60% 40% 80% 0.06 0.38 53.41 E:;Z‘:ake Bay 2009-2014
2009-0008 02 Filtering Practices 9/15/2011 0.056 0.056 0.09 0.94 66 60% 40% 80% 0.05 0.38 52.48 S:;?;fake Bay 2009-2014
2010-0001 01 Filtering Practices 10/31/2011 1.73 134 233 26.52 1,638 50% 32% 80% 117 8.44 1310.50 ;’GSMP Clearinghouse- 1,306 2014
2009-0101 01 Bioretention (inc. Urban Bioretention) 1/24/2012 0.0142 0.0142 0.02 0.24 17 85% 80% 90% 0.02 0.19 14.97 S:;?;fake Bay 2009-2014
2009-0101 02 Bioretention (inc. Urban Bioretention) 1/24/2012 0.0124 0.0124 0.02 0.21 15 85% 80% 90% 0.02 0.17 13.07 E:;Z‘:ake Bay 2009-2014
2004-0038 03 Permeable Pavement 1/31/2012 0.104 0.104 0.17 175 122 20% 10% 5% 0.03 0.18 67.00|Chesapeake Bay Program |2009-2014
2009-0003 01 MTD/Proprietary: Filtering Devices 4/3/2012 2.46 238 3.89 40.93 2,802 20% 13% 50% 0.78 5.21 1400.90 ;’GSMP Clearinghouse- 1,306 2014
2009-0003 02 MTD/Proprietary: Filtering Devices 4/3/2012 2.45 223 370 39.81 2,651 20% 13% 50% 074 5.07 1325.36 m SMP Clearinghouse- 06,2014
2007-0024 PLT 01 Filtering Practices 4/19/2012 0.09 0.09 0.15 1.52 105 45% 29% 80% 0.07 0.43 84.34 ;’GSMP Clearinghouse- 306 2014
2012-010101 Bioretention (inc. Urban Bioretention) 5/2/2012 0.25 0.25 0.41 422 293 45% 25% 55% 0.18 1.05 161.06 S:;?;fake Bay 2009-2014
2011-0020 GRD 01 MTD/Proprietary: Hydrodynamic Devices 5/9/2012 0.66 051 0.89 10.11 624 20% 13% 50% 0.18 1.29 311.87 LAT SMP Clearinghouse- 15509 5014
2007-0030 01 Filtering Practices 6/19/2012 0.244 0.148 028 3.46 190 60% 40% 80% 017 1.38 152.19 S:;?;fake Bay 2009-2014
2003-0019 01 Filtering Practices 6/22/2012 1.39 11 1.90 21.47 1,339 45% 20% 80% 0.86 6.15 1071.55 ;’GSMP Clearinghouse- 1,306 2014
2003-0019 02 Bioretention (inc. Urban Bioretention) 6/22/2012 0.259 0.259 0.42 4.37 303 85% 80% 90% 0.36 3.49 273.03 S:;?;fake Bay 2009-2014
2007-0014 01 MTD/Proprietary: Hydrodynamic Devices 6/24/2012 221 1.59 283 33.05 1,971 20% 13% 50% 0.57 421 985.70 LAT SMP Clearinghouse- 15509 5014
2007-0014 02 MTD/Proprietary: Hydrodynamic Devices 6/24/2012 7.37 5.56 9.75 111.97 6,831 20% 13% 50% 1.95 14.25 3415.37 msMPClea””ghwse' 2009-2014
2009-0013 01 Sheet Flow to Veg, Filter Strip/Conserved Open Spag 7/8/2012 026 026 0.42 438 305 10% 10% 50% 0.04 0.44 152.27 E:;Z‘:ake Bay 2009-2014
2011-0032 GRD 01 Bioretention (inc. Urban Bioretention) 8/1/2012 0.7575 0.0851 0.41 8.21 218 45% 25% 55% 0.19 205 119.84 S:;?;fake Bay 2009-2014
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BMPType Patenstalled Area(l::e)aled 'II':;:::; ( :cs) B/YR] TSSLOAD[LB/YR] E:f:c?:f:v Ef:i':‘:iz:l:v* g:f::::v TP[T:I;::;M Ren::ved Remov::is[LBIVR]
2011-0032 GRD 02 MTD/Proprietary: Filtering Devices 8/1/2012 0.69 0.35 071 9.32 470 20% 13% 50% 014 1.19 234.87 m SMP Clearinghouse- 06,2014
2011-0032 GRD 03 Filtering Practices 8/1/2012 0.0448 0.0448 0.07 0.76 52 60% 40% 80% 0.04) 0.30 41.98 E:;Z‘:ake Bay 2009-2014
2011-0032 GRD 04 Filtering Practices 8/1/2012 0.0052 0.0052 0.01 0.09 6 60% 40% 80% 0.01 0.04 4.87 S:;?;fake Bay 2009-2014
2011-0026 GRD 01 MTD/Proprietary: Hydrodynamic Devices 9/6/2012 134 114 1.93 21.23 1,370 20% 13% 50% 0.39 270 685.23 LAT SMP Clearinghouse- 15509 7014
2011-0026 GRD 02 Bioretention (inc. Urban Bioretention) 9/6/2012 0.43 027 0.50 6.16 344 45% 25% 55% 023 1.54 189.41 S:;?;fake Bay 2009-2014
2011-0026 GRD 03 Filtering Practices 9/6/2012 234 219 361 38.43 2,592 60% 40% 80% 217 1537 2073.25 E:;Z‘:ake Bay 2009-2014
2011-0026 GRD 04 Permeable Pavement /612012 0.014 0.014 0.02 0.24 16 20% 10% 5% 0.00 0.02 9.02|Chesapeake Bay Program | 2009-2014
2011-0026 GRD 05 Permeable Pavement 9/6/2012 0.014 0.014 0.02 0.24 16 20% 10% 5% 0.00 0.02 9.02|Chesapeake Bay Program  |2009-2014
2009-0006 01 MTD/Proprietary: Filtering Devices 9/20/2012 2.89 213 376 4357 2,629 20% 13% 50% 0.75 5.54 1314.26 m SM P Clearinghouse- 06,2014
2009-0006 03 Bioretention (inc. Urban Bioretention) 9/29/2012 0.33 0.33 0.53 5.56 387 85% 80% 90% 0.45 4.45 347.88 E:;Z‘:ake Bay 2009-2014
2003-0037 01 MTD/Proprietary: Filtering Devices 10/15/2012 1.83 0.56 143 22.23 879 20% 13% 50% 029 283 439,60 m SM P Clearinghouse- 06,2014
2005-0013 01 Filtering Practices 10/19/2012 0.62 0.54 0.91 991 647 45% 29% 80% 0.41 2.84 517.26 ;’GSMP Clearinghouse- 1,306 2014
2005-0013 02 Filtering Practices 10/19/2012 0.85 06 1.07 12.63 747 45% 29% 80% 0.48 362 597.39 m SMP Clearinghouse- 06,2014
2005-0013 03 Filtering Practices 10/19/2012 0.54 0.39 0.69 8.09 483 45% 29% 80% 031 2.32 386.55 ;’GSMP Clearinghouse- 1,306 2014
2003-0013 01 MTD/Proprietary: Hydrodynamic Devices 10/22/2012 0.28 0.25 0.42 452 208 20% 13% 50% 0.08 0.57 149.05 m SMP Clearinghouse- 1,500 7014
20030013 02 MTD/Proprietary: Hydrodynamic Devices 10/22/2012 035 031 052 5.63 370 20% 13% 50% 0.10 0.72 185.07 LAT SMP Clearinghouse- 15500 5014
2003-0013 03 MTD/Proprietary: Hydrodynamic Devices 10/22/2012 1.4 0.54 1.23 17.76 784 20% 13% 50% 0.25 226 391.85 m SMP Clearinghouse- 1,500 7014
2009-0009 01 MTD/Proprietary: Hydrodynamic Devices 10/26/2012 15 0.841 163 20.82 1,101 20% 13% 50% 033 265 550.47 ;’GSMP Clearinghouse- 15509 7014
2009-0009 02 Filtering Practices 10/26/2012 0.1691 0.1691 027 2.85 198 60% 40% 80% 0.16 114 158.46 S:;?;fake Bay 2009-2014
2010-0005 01 Filtering Practices 10/26/2012 0.0166 0.0166 0.03 0.28 19 60% 40% 80% 0.02 0.11 15.56 E:;Z‘:ake Bay 2009-2014
2010-0005 02 Filtering Practices 10/26/2012 0.0166 0.0166 0.03 0.28 19 60% 40% 80% 0.02 0.11 15.56 S:;?;fake Bay 2009-2014
2010-0005 03 Filtering Practices 10/26/2012 0.0166 0.0166 0.03 0.28 19 60% 40% 80% 0.02 0.11 15.56 E:;Z‘:ake Bay 2009-2014
2010-0005 04 Filtering Practices 10/26/2012 0.0166 0.0166 0.03 0.28 19 60% 40% 80% 0.02 0.11 15.56 S:;?;fake Bay 2009-2014
2010-0005 05 Filtering Practices 10/26/2012 0.0166 0.0166 0.03 0.28 19 60% 40% 80% 0.02 0.11 15.56 E:;Z‘:ake Bay 2009-2014
2010-0005 06 Filtering Practices 10/26/2012 0.0166 0.0166 0.03 0.28 19 60% 40% 80% 0.02 0.11 15.56 S:;?;fake Bay 2009-2014
2010-0005 07 Filtering Practices 10/26/2012 0.0166 0.0166 0.03 0.28 19 60% 40% 80% 0.02 0.11 15.56 E:;Z‘:ake Bay 2009-2014
2010-0005 08 Filtering Practices 10/26/2012 0.0135 0.0135 0.02 0.23 16 60% 40% 80% 0.01 0.09 1265 S:;?;fake Bay 2009-2014
2010-0005 09 Filtering Practices 10/26/2012 0.0135 0.0135 0.02 0.23 16 60% 40% 80% 0.01 0.09 12,65 E:;Z‘:ake Bay 2009-2014
2010-0009 01 Filtering Practices 10/26/2012 0.0316 0.0316 0.05 0.53 37 60% 40% 80% 0.03 0.21 29.61 S:;?;fake Bay 2009-2014
2010-0009 02 Filtering Practices 10/26/2012 0.0316 0.0316 0.05 0.53 37 60% 40% 80% 0.03 0.21 2061 E:;Z‘:ake Bay 2009-2014
2010-0009 03 Filtering Practices 10/26/2012 0.0316 0.0316 0.05 0.53 37 60% 40% 80% 0.03 0.21 2061 S:;?;fake Bay 2009-2014
2010-0009 04 Filtering Practices 10/26/2012 0.0316 0.0316 0.05 0.53 37 60% 40% 80% 0.03 0.21 2061 E:;Z‘:ake Bay 2009-2014
2010-0009 05 Filtering Practices 10/26/2012 0.0316 0.0316 0.05 0.53 37 60% 40% 80% 0.03 0.21 20.61 S:;?;fake Bay 2009-2014




City of Alexandria, VA
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2010-0010 01 Filtering Practices 10/26/2012 0.0299 0.0299 0.05 0.50 35 60% 40% 80% 0.03 0.20 28.02 S:;?;fake Bay 2009-2014
2010-0010 02 Filtering Practices 10/26/2012 0.0299 0.0299 0.05 0.50 35 60% 40% 80% 0.03 0.20 28.02 E:;Z‘:ake Bay 2009-2014
2010-0010 03 Filtering Practices 10/26/2012 0.0299 0.0299 0.05 0.50 35 60% 40% 80% 0.03 0.20 28.02 S:;?;fake Bay 2009-2014
2010-0010 04 Filtering Practices 10/26/2012 0.0299 0.0299 0.05 0.50 35 60% 40% 80% 0.03 0.20 28.02 E:;Z‘:ake Bay 2009-2014
2010-0010 05 Filtering Practices 10/26/2012 0.0299 0.0299 0.05 0.50 35 60% 40% 80% 0.03 0.20 28.02 S:;?;fake Bay 2009-2014
2010-0010 06 Filtering Practices 10/26/2012 0.0299 0.0299 0.05 0.50 35 60% 40% 80% 0.03 0.20 28.02 E:;Z‘:ake Bay 2009-2014
2010-0010 07 Filtering Practices 10/26/2012 0.0299 0.0299 0.05 0.50 35 60% 40% 80% 0.03 0.20 28.02 S:;?;fake Bay 2009-2014
2010-0010 08 Filtering Practices 10/26/2012 0.0299 0.0299 0.05 0.50 35 60% 40% 80% 0.03 0.20 28.02 E:;Z‘:ake Bay 2009-2014
2010-0010 09 Filtering Practices 10/26/2012 0.0299 0.0299 0.05 0.50 35 60% 40% 80% 0.03 0.20 28.02 S:;?;fake Bay 2009-2014
2010-0010 10 Filtering Practices 10/26/2012 0.0299 0.0299 0.05 0.50 35 60% 40% 80% 0.03 0.20 28.02 E:;Z‘:ake Bay 2009-2014
2011-0008 01 Bioretention (inc. Urban Bioretention) 11/14/2012 0.479 0.435 072 7.78 517 45% 25% 55% 033 1.94 284.49 S:;?;fake Bay 2009-2014
2011-0008 02 Bioretention (inc. Urban Bioretention) 11/14/2012 0.718 0.635 1.06 1154 758 45% 25% 5% 0.48 289 417.11 E:;Z‘:ake Bay 2009-2014
2008-0008 01 MTD/Proprietary: Hydrodynamic Devices 11/27/2012 0.67 0.5624 0.96 10.57 678 20% 13% 50% 0.19 1.34 338.83 m SMP Clearinghouse- 1,500 7014
2008-0008 02 MTD/Proprietary: Hydrodynamic Devices 11/27/2012 0.44 0.2827 052 6.35 359 20% 13% 50% 0.10 0.81 179.39 ;’GSMP Clearinghouse- 15509 5014
2008-0008 03 MTD/Proprietary: Filtering Devices 11/27/2012 073 0.6996 1.15 12.10 825 20% 13% 50% 023 1.54 412.40 m SMP Clearinghouse- 06,2014
2007-0003 PLT 01 Bioretention (inc. Urban Bioretention) 11/29/2012 0.062 0.002 0.03 0.64 13 45% 25% 5% 0.01 0.16 7.09 E:;Z‘:ake Bay 2009-2014
2007-0003 PLT 02 MTD/Proprietary: Hydrodynamic Devices 11/29/2012 0.35 0.35 0.57 5.90 410 20% 13% 50% 0.11 0.75 204.98 m SMP Clearinghouse- 1,500 7014
20120383 PRJ 01 Bioretention (inc. Urban Bioretention) 12/15/2012 0.31 0.31 0.50 5.23 363 45% 25% 5% 0.23 131 199.71 E:;Z‘:ake Bay 2009-2014
2012-0383 PRJ 02 Sheet Flow to Veg. Filter Strip/Conserved Open Spa( 12/15/2012 0.46 0.46 075 7.76 539 10% 10% 50% 0.07 0.78 269.40 S:;?;fake Bay 2009-2014
2005-0038 01 MTD/Proprietary: Hydrodynamic Devices 1/31/2013 266 23 3.87 42.40 2,757 20% 13% 50% 0.77 5.40 1378.66 LAT SMP Clearinghouse- 15509 7014
2005-0038 02 MTD/Proprietary: Hydrodynamic Devices 1/31/2013 3.01 261 439 48.03 3,127 20% 13% 50% 0.88 6.11 1563.73 m SMP Clearinghouse- 1,500 7014
2005-0038 03 MTD/Proprietary: Hydrodynamic Devices 1/31/2013 28 216 376 42.86 2,643 20% 13% 50% 0.75 5.45 1321.28 LAT SMP Clearinghouse- 15509 5014
2005-0038 04 MTD/Proprietary: Hydrodynamic Devices 1/31/2013 5.07 4.03 6.96 78.42 4,903 20% 13% 50% 1.39 9.98 2451.63 m SMP Clearinghouse- 1,500 7014
2005-0038 05 MTD/Proprietary: Hydrodynamic Devices 1/31/2013 2.49 22 368 40.01 2,628 20% 13% 50% 0.74 5.09 1313.94 LAT SMP Clearinghouse- 15509 7014
2005-0038 06 MTD/Proprietary: Hydrodynamic Devices 1/31/2013 9 7.06 12.23 138.57 8,611 20% 13% 50% 2.45 17.63 4305.29 m SMP Clearinghouse- 1,500 7014
2005-0038 07 MTD/Proprietary: Hydrodynamic Devices 1/31/2013 8.19 6.18 10.84 124.44 7,592 20% 13% 50% 217 15.84 3796.06 ;’GSMP Clearinghouse- 15509 5014
2005-0038 08 MTD/Proprietary: Hydrodynamic Devices 1/31/2013 3.22 275 465 51.10 3,304 20% 13% 50% 0.93 6.50 1651.88 m SMP Clearinghouse- 1,500 7014
2006-0036 01 MTD/Proprietary: Hydrodynamic Devices 3/22/2013 0.587 0.587 095 9.90 688 20% 13% 50% 0.19 1.26 343.78 ;’GSMP Clearinghouse- 15500 5014
2007-0004 01 Filtering Practices 6/3/2013 0.859 0.45 0.90 11.71 599 60% 40% 80% 0.54 468 479.20 S:;?;fake Bay 2009-2014
2006-0019 01 Extended Detention (ED) Ponds 7/8/2013 0.24 0.22 0.36 391 261 10% 5% 10% 0.04) 0.20 26.12|Chesapeake Bay Program  |2009-2014
2007-0037 01 Sheet Flow to Veg. Filter Strip/Conserved Open Spa( 7/10/2013 1.44 0.12 0.74 15.32 373 10% 10% 50% 0.07 1.53 186.31 S:;?;fake Bay 2009-2014
2007-0037 02 Bioretention (inc. Urban Bioretention) 7/10/2013 1.27 0.54 117 16.46 761 45% 25% 5% 053 411 418.47 E:;Z‘:ake Bay 2009-2014
2007-0037 03 Bioretention (inc. Urban Bioretention) 7/10/2013 1.16 0.86 152 17.52 1,060 45% 25% 55% 0.68 438 583.04| ChesaPeake Bay 2009-2014

Program
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BMP Type Date Installed Area(:r:)ated T"r':;f;'::; TSS LOAD [LB/YR] ETP P | WERE f USSEP | UG Ren:gved Removzs[wm] Efficiency Method Date Range
2007-0037 04 Bioretention (inc. Urban Bioretention) 7/10/2013 1.26 0.75 142 17.78 968 45% 25% 5% 0.64 4.45 532.48 E:;Z‘:ake Bay 2009-2014
2007-0037 05 Bioretention (inc. Urban Bioretention) 7/10/2013 0.95 0.68 121 14.18 844 45% 25% 55% 0.55 3.55 46418 S:;S:‘;fake Bay 2009-2014
2007-0037 06 Bioretention (inc. Urban Bioretention) 7/10/2013 0.25 0.15 0.28 354 193 45% 25% 55% 0.13 0.88 106.30 E:;Z‘:ake Bay 2009-2014
2007-0031 01 MTD/Proprietary: Filtering Devices 711912013 0.79 0.44 0.86 10.94 577 20% 13% 50% 017 1.39 288.46 m SMP Clearinghouse- 06,2014
2012010201 MTD/Proprietary: Hydrodynamic Devices 7/25/2013 2.05 142 256 30.20 1,774 20% 13% 50% 0.51 3.85 887.01 \rlqAT SMP Clearinghouse- 15509 7014
2012-0102 02 MTD/Proprietary: Hydrodynamic Devices 71252013 0.7 0.62 1.04 11.26 740 20% 13% 50% 021 143 370.14 msMPClea””ghwse' 2009-2014
2012010203 MTD/Proprietary: Hydrodynamic Devices 7/25/2013 0.25 0.22 0.37 4.01 263 20% 13% 50% 0.07 0.51 131.48 \rlqAT SMP Clearinghouse- 15509 7014
1995-0021 01 MTD/Proprietary: Hydrodynamic Devices 8/19/2013 34.65 22.72 41.70 503.19 28,710 10% 5% 10% 417 25.16 2870.97 S:;S:‘;fake Bay 2009-2014
2011-0003 01 Filtering Practices 11/19/2013 191 1.54 265 29.69 1,869 45% 20% 80% 119 8.51 1495.10 ;’GSMP Clearinghouse- 1,306 2014
2012-0013 01 GRD Bioretention (inc. Urban Bioretention) 11/25/2013 0.126 0.126 0.20 212 148 45% 25% 55% 0.09 0.53 81.17 S:;S:‘;fake Bay 2009-2014
2005-0018 01 MTD/Proprietary: Hydrodynamic Devices 12/4/2013 0.66 0.56 095 10.45 674 20% 13% 50% 0.19 1.33 336.76 \rlqAT SMP Clearinghouse- 15509 5014
2012-003401 Filtering Practices 2/7/2014 0.062 0.062 0.10 1.05 73 60% 40% 80% 0.06 0.42 58.10 S:;S:‘;fake Bay 2009-2014
20120034 02 Filtering Practices 2/7/2014 0.062 0.062 0.10 1.0 73 60% 40% 80% 0.06 0.42 58.10 E:;Z‘:ake Bay 2009-2014
2012-0034 03 Filtering Practices 2/7/2014 0.014 0.014 0.02 0.24 16 60% 40% 80% 0.01 0.09 13.12 S:;S:‘;fake Bay 2009-2014
2012-0034 04 Filtering Practices 2/7/2014 0.047 0.047 0.08 0.79 55 60% 40% 80% 0.05 0.32 44.04 E:;Z‘:ake Bay 2009-2014
2012-0034 05 Filtering Practices 2/7/2014 0.04 0.04 0.06 0.67 47 60% 40% 80% 0.04 0.27 37.48 S:;S:‘;fake Bay 2009-2014
20120034 06 Filtering Practices 2/7/2014 0.04 0.04 0.06 0.67 a7 60% 40% 80% 0.04) 0.27 37.48 E:;Z‘:ake Bay 2009-2014
2012-0034 07 Filtering Practices 2/7/2014 9.195 4667 9.42 124.28 6,263 45% 29% 80% 424 35.61 5010.06 m SM P Clearinghouse- 06,2014
2011-0015 01 Bioretention (inc. Urban Bioretention) 412/2014 0.141 0.07 0.14 1.90 94 45% 25% 55% 0.06 0.47 51.96 E:;Z‘:ake Bay 2009-2014
2011-0015 02 Bioretention (inc. Urban Bioretention) 4/2/2014) 0.643 0.439 079 9.46 550 45% 25% 55% 0.36 236 302.54 S:;S:‘;fake Bay 2009-2014
2011-0015 03 Bioretention (inc. Urban Bioretention) 412/2014 0277 0213 037 424 261 45% 25% 5% 0.17 1.06 143.41 E:;Z‘:ake Bay 2009-2014
2011-0015 04 Bioretention (inc. Urban Bioretention) 4/2/2014) 0.125 0.096 0.17 1.91 118 45% 25% 55% 0.08 0.48 64.65 S:;S:‘;fake Bay 2009-2014
2011-0015 05 Filtering Practices 412/2014 0.8275 0.82 1.33 13.90 962 60% 40% 80% 0.80 5.56 769.44 E:;Z‘:ake Bay 2009-2014
2011-0015 06 Filtering Practices 412/2014 0.8275 0.82 1.33 13.90 962 60% 40% 80% 0.80 5.56 769.44 S:;S:‘;fake Bay 2009-2014
2011-0015 07 Filtering Practices 412/2014 0211 0.198 0.33 3.47 234 60% 40% 80% 0.20 1.39 187.37 E:;Z‘:ake Bay 2009-2014
217.63 155.46 277.37 3,247.12 193,025.00 75.25 552.16 96,345.15




July 1, 2014 to June 30, 2018 BMP Calculation Table



BMP Type

Date Installed

LICERICE
(ac)

City of Alexandria, VA

2014 - 2018 BMP Calculations

Impervious
Treated (ac)

LB/YR]

TSS LOAD [LB/YR]

N
Removed

TSS

Removed

Efficiency Method

Date Range

2014-0101 01 Bioretention (inc. Urban Bioretention) 71712014 0.17 0.11 0.20 2.46 139 45% 25% 55% 0.09 061 76.67 S:‘;:’;eake Bay 2014/2015
2014010102 Bioretention (inc. Urban Bioretention) 71712014 0.16 0.12 0.21 243 148 45% 25% 55% 0.09 0.61 81.17 g:'ozsr?r’:ake Bay 2014/2015
2014-0101 03 Bioretention (inc. Urban Bioretention) 71712014 0.16 0.08 0.16 215 108 45% 25% 55% 0.07 0.54 59.27 S:‘;:’;eake Bay 2014/2015
2014-0101 04 Bioretention (inc. Urban Bioretention) 71712014 0.18 0.12 0.22 263 151 45% 25% 55% 0.10 0.66 83.11 g:'ozsr?r’:ake Bay 2014/2015
2014-0101 05 Bioretention (inc. Urban Bioretention) 71712014 0.19 0.11 0.21 266 143 45% 25% 55% 0.09 067 78.60 S:‘;:’;eake Bay 2014/2015
2014010106 Bioretention (inc. Urban Bioretention) 71712014 0.15 0.13 0.22 2.39 156 45% 25% 55% 0.10 0.60 85.68 g:'ozsr?r’:ake Bay 2014/2015
2014-0101 07 Bioretention (inc. Urban Bioretention) 71712014 0.18 0.14 0.24 276 171 45% 25% 55% 0.11 0.69 94.06 S:‘;:’;eake Bay 2014/2015
2011-0022 01 MTD/Proprietary: Filtering Devices 9/19/2014 1.868 1.548 264 29.32 1,869 45% 29% 80% 1.19 8.40|  1495.57 msMP Clearinghouse- |1 112015
2012-0001 01 MTD/Proprietary: Filtering Devices 9/19/2014 1.555 1.269 217 24.28 1,537 45% 29% 80% 0.98 695 122935 msMP Clearinghouse- |1 42015
2010-0023 01 MTD/Proprietary: Filtering Devices 1/2/2015 0.8539 0.8539 1.38 14.40 1,000 45% 29% 80% 0.62 4.12 800.15 msMP Clearinghouse- |1 112015
2004-0005 01 MTD/Proprietary: Hydrodynamic Devices 1/21/2015 213 0.9 1.96 27.56 1,270 20% 13% 50% 0.39 351 635.21 msMP Clearinghouse - 01 419015
2004-0005 02 MTD/Proprietary: Hydrodynamic Devices 1/21/2015 1.4 0.56 1.25 17.90 804 20% 13% 50% 0.25 2.28 201.81 msMP Clearinghouse- |1 112015
2010-0028 01 Filtering Practices 1/28/2015 223 22 358 37.39 2,582 60% 40% 80% 215 14.96| 206574 S:‘;:’;eake Bay 2014/2015
2003-0007 01 MTD/Proprietary: Filtering Devices 2/19/2015 16 0.4 114 18.83 679 20% 13% 50% 0.23 2.40 339.74 msMP Clearinghouse- |1 112015
2012001101 Infiltration Practices 9/1/2015 284 225 3.89 43.88 2,739 85% 80% 95% 330  35.10| 260223 S:‘;:’;eake Bay 2014/2015
2012-0011 02 Infiltration Practices 9/1/2015 0.83 0.66 114 12.84 803 85% 80% 95% 0.97 10.27 762.81 g:'ozsr?r’:ake Bay 2014/2015
2012-0011 03 Bioretention (inc. Urban Bioretention) 9/1/2015 0.85 0.48 0.93 11.82 627 45% 25% 55% 0.42 2.95 345.00 S:‘;:’;eake Bay 2014/2015
2012001105 MTD/Proprietary: Filtering Devices 9/1/2015 21 173 2.95 32.89 2,091 20% 13% 50% 0.59 419|  1045.71 msMP Clearinghouse- |1 112015
2012-001106 MTD/Proprietary: Filtering Devices 9/1/2015 0.38 032 0.54 6.00 385 20% 13% 50% 0.11 0.76 192.69 msMP Clearinghouse- |1 42015
2010-0012 Wet Ponds 6/30/2015 18.84 15.1 26.00 292.25 18,344 45% 20% 60% 11.70 58.45| 11006.65 g:'ozsr?r’:ake Bay 2015/2016
2012-0022 01 MTD/Proprietary: Filtering Devices 7127/2015 1.48 079 156 20.27 1,047 45% 29% 80% 0.70 5.81 837.32 msMP Clearinghouse- |, 15/9016
2011-0030 01 MTD/Proprietary: Filtering Devices 8/3/2015 3.94 3.58 5.95 63.98 4,257 45% 29% 80% 2,68 18.33|  3405.29 msMP Clearinghouse- 1610016
2013-0005 01 MTD/Proprietary: Filtering Devices 8/3/2015 0.83 073 122 13.31 873 45% 29% 80% 0.55 3.81 698.11 msMP Clearinghouse - |, 015/9016
2012-0010 MTD/Proprietary: Filtering Devices 2/24/2016 1.56 1.56 253 26.30 1,827 20% 13% 50% 0.51 3.35 913.63 msMP Clearinghouse- 1610016
2013-0010 01 MTD/Proprietary: Filtering Devices 6/14/2016 0.2 0.16 0.28 3.10 194 20% 13% 50% 0.06 0.39 97.22 msMP Clearinghouse- |1 ¢/2016
2011-0014 02 Filtering Practices 8/8/2016 0.0091 0.0091 0.01 0.15 11 60% 40% 80% 0.01 0.06 8.53 g:'ozsr?r’:ake Bay 2016/2017
2011-0014 03 Filtering Practices 8/8/2016 0.0091 0.0091 0.01 0.15 11 60% 40% 80% 0.01 0.06 8.53 S:‘;:’;eake Bay 2016/2017
2011-0014 04 Filtering Practices 8/8/2016 0.0091 0.0091 0.01 0.15 11 60% 40% 80% 0.01 0.06 8.53 g:'ozsr?r’:ake Bay 2016/2017
2011-0014 05 Filtering Practices 8/8/2016 0.0091 0.0091 0.01 0.15 11 60% 40% 80% 0.01 0.06 8.53 S:‘;:’;eake Bay 2016/2017
2011-0014 06 Filtering Practices 8/8/2016 0.0091 0.0091 0.01 0.15 11 60% 40% 80% 0.01 0.06 8.53 g:'ozsr?r’:ake Bay 2016/2017
2011-0014 07 Permeable Pavement 8/8/2016 0.012 0.012 0.02 0.20 14 20% 10% 55% 0.00 0.02 7.73|Chesapeake Bay Program  |2016/2017
2011-0014 08 Permeable Pavement 8/8/2016 0.01 0.01 0.02 0.17 12 20% 10% 55% 0.00 0.02 6.44|Chesapeake Bay Program (2016/2017
2017-0102 01 DPI Permeable Pavement 8/12/2016 0.05 0.05 0.08 0.84 59 20% 10% 55% 0.02 0.08 32.21|Chesapeake Bay Program |2016/2017




City of Alexandria, VA
2014 - 2018 BMP Calculations

LYCERICEICT Impervious LB/YR] TSS LOAD [LB/YR] T N TSS
(ac) Treated (ac) Eff Eff Removed Removed

BMP Type Date Installed

Efficiency Method Date Range

2013-0019 02 MTD/Proprietary: Filtering Devices 10/20/2016 1.09 0.58 115 14.91 769 45% 29% 80% 0.52 4.27 615.22 msMP Clearinghouse - |, 1 6/9017
2011-0028 01 MTD/Proprietary: Filtering Devices 10/24/2016 0.55 0.44 0.76 8.53 535 45% 29% 80% 0.34 2.44 42778 msMP Clearinghouse- |1 612017
2012-0030 01 MTD/Proprietary: Filtering Devices 11/8/2016 0.56 0.5 0.83 9.03 596 20% 13% 50% 0.17 1.15 298.10 msMP Clearinghouse - |, 1 6/9017
2016-0102 01 DPI Bioretention (inc. Urban Bioretention) 12/2/2016 0.63 0.46 0.81 9.47 569 45% 25% 55% 0.37 2.37 312.78 g:'ozsr?r’:ake Bay 2016/2017
2017-0101 01 DPI Bioretention (inc. Urban Bioretention) 4/18/2017 05 0.1 0.33 571 187 45% 25% 55% 0.15 1.43 103.10 S:‘;:’;eake Bay 2016/2017
2015-0005 02 Filtering Practices 9/18/2017 0.42 0.42 0.68 7.08 492 50% 32% 0% 0.34 2.25 0.00 msMP Clearinghouse- | 1512018
2015-0020 01 MTD/Proprietary: Filtering Devices 9/25/2017 234 185 3.20 36.13 2,253 50% 32% 0% 1.60 11.50 0.00 msMP Clearinghouse - |, 01-/9018
2015-0020 02 Bioretention (inc. Urban Bioretention) 9/25/2017 0.41 0.30 0.53 6.17 371 55% 64% 0% 0.29 3.95 0.00|VA BMP Clearinghouse 2017/2018
2016-0023 01 Filtering Practices 10/17/2017 1.74 1.67 2.73 28.86 1,968 50% 32% 80% 1.37 9.19 1574.73 ;/:_SMP Clearinghouse - 2017/2018
2014-0046 01 Bioretention (inc. Urban Bioretention) 1/24/2018 0.27 0.22 0.38 4.21 266 90% 90% 0% 0.34 3.79 0.00|VA BMP Clearinghouse 2017/2018
2014-0046 02 Bioretention (inc. Urban Bioretention) 1/24/2018 0.35 0.30 0.51 5.56 360 90% 90% 0% 0.46 5.01 0.00(VA BMP Clearinghouse 2017/2018
2014-0046 03 Filtering Practices 1/24/2018 0.22 0.19 0.32 3.51 228 50% 32% 0% 0.16 112 0.00 msMP Clearinghouse- | 1512018
2014-0046 04 Filtering Practices 1/24/2018 0.43 0.43 0.70 7.25 504 50% 32% 0% 0.35 2.31 0.00 ;/:_SMP Clearinghouse - 2017/2018
2014-001101 Bioretention (inc. Urban Bioretention) 3/7/2018 0.11 0.06 0.12 1.52 79 90% 90% 0% 0.11 1.36 0.00|VA BMP Clearinghouse 2017/2018
2014-0011 02 Bioretention (inc. Urban Bioretention) 3/7/2018 0.44 0.10 0.30 5.11 177 90% 90% 0% 0.27 4.60 0.00{VA BMP Clearinghouse 2017/2018
2014-0011 03 Bioretention (inc. Urban Bioretention) 3/7/2018 0.04 0.04 0.07 0.71 49 55% 64% 0% 0.04 0.45 0.00|VA BMP Clearinghouse 2017/2018
2014-0011 04 Bioretention (inc. Urban Bioretention) 3/7/2018 0.04 0.04 0.07 0.71 49 55% 64% 0% 0.04 0.45 0.00|VA BMP Clearinghouse 2017/2018
2014-0011 05 Bioretention (inc. Urban Bioretention) 3/7/2018 0.04 0.04 0.07 0.71 49 55% 64% 0% 0.04 0.45 0.00|VA BMP Clearinghouse 2017/2018
2014-0011 06 Bioretention (inc. Urban Bioretention) 3/7/2018 0.04 0.04 0.07 0.71 49 55% 64% 0% 0.04 0.45 0.00|VA BMP Clearinghouse 2017/2018
2014-001107 Bioretention (inc. Urban Bioretention) 3/7/2018 0.04 0.04 0.07 0.71 49 55% 64% 0% 0.04 0.45 0.00|VA BMP Clearinghouse 2017/2018
2014-0011 08 Bioretention (inc. Urban Bioretention) 3/7/2018 0.04 0.04 0.07 0.71 49 55% 64% 0% 0.04 0.45 0.00|VA BMP Clearinghouse 2017/2018
2014-0011 09 Bioretention (inc. Urban Bioretention) 3/7/2018 0.04 0.04 0.07 0.71 49 55% 64% 0% 0.04 0.45 0.00|VA BMP Clearinghouse 2017/2018
2014-0011 10 Bioretention (inc. Urban Bioretention) 3/7/2018 0.04 0.04 0.07 0.71 49 55% 64% 0% 0.04 0.45 0.00|VA BMP Clearinghouse 2017/2018
2014-0011 11 Bioretention (inc. Urban Bioretention) 3/7/2018 0.04 0.04 0.07 0.71 49 55% 64% 0% 0.04 0.45 0.00|VA BMP Clearinghouse 2017/2018
2014-001112 Permeable Pavement 3/7/2018 0.01 0.01 0.02 0.17 12 59% 59% 0% 0.01 0.10 0.00{VA BMP Clearinghouse 2017/2018
2014-001113 Permeable Pavement 3/7/2018 0.01 0.01 0.02 0.17 12 59% 59% 0% 0.01 0.10 0.00(VA BMP Clearinghouse 2017/2018
2014-001114 Permeable Pavement 3/7/2018 0.01 0.01 0.02 0.17 12 59% 59% 0% 0.01 0.10 0.00{VA BMP Clearinghouse 2017/2018
2014-0011 15 Permeable Pavement 3/7/2018 0.05 0.05 0.07 0.76 53 59% 59% 0% 0.04 0.45 0.00(VA BMP Clearinghouse 2017/2018
2014-0011 16 Permeable Pavement 3/7/2018 0.05 0.05 0.07 0.76 53 59% 59% 0% 0.04 0.45 0.00{VA BMP Clearinghouse 2017/2018
2014-001117 Permeable Pavement 3/7/2018 0.05 0.05 0.08 0.84 59 59% 59% 0% 0.05 0.50 0.00(VA BMP Clearinghouse 2017/2018
2014-001118 Permeable Pavement 3/7/2018 0.05 0.05 0.08 0.84 59 59% 59% 0% 0.05 0.50 0.00{VA BMP Clearinghouse 2017/2018
2014-0011 19 Permeable Pavement 3/7/2018 0.05 0.05 0.08 0.84 59 59% 59% 0% 0.05 0.50 0.00(VA BMP Clearinghouse 2017/2018
2014-0011 20 Bioretention (inc. Urban Bioretention) 3/7/2018 0.04 0.04 0.07 0.71 49 55% 64% 0% 0.04 0.45 0.00|VA BMP Clearinghouse 2017/2018




City of Alexandria, VA
2014 - 2018 BMP Calculations

BMP Type Date Installed Area(;r:)ate'j ;ZZS:;';’:; TSS LOAD [LB/YR] E:f?c?::‘zy E;iti:r:y* ;ffiii:::y ™ R:’;\',:‘;ed Rer::’ed Rer1;|sosved Efficiency Me Date Range
2014-001121 Bioretention (inc. Urban Bioretention) 3/7/2018 0.04 0.04 0.07 0.71 49 55% 64% 0% 0.04 0.45 0.00|VA BMP Clearinghouse 2017/2018
2014-0011 22 Bioretention (inc. Urban Bioretention) 3/7/2018 0.04 0.04 0.07 0.71 49 55% 64% 0% 0.04 0.45 0.00|VA BMP Clearinghouse 2017/2018
2014-0004 02 MTD/Proprietary: Filtering Devices 4/20/2018 2.08 178 3.01 33.03 2,138 20% 13% 50% 0.60 420|  1068.84 msMP Clearinghouse- | 1512018
2015-0002 02 MTD/Proprietary: Filtering Devices 5/10/2018 1.29 1.10 1.86 20.46 1,322 20% 13% 50% 0.37 2.60 660.93 msMP Clearinghouse - |, 01-/9018
2014-0026 02 Bioretention (inc. Urban Bioretention) 5/11/2018 0.08 0.08 0.13 1.35 94 55% 64% 0% 0.07 0.86: 0.00|VA BMP Clearinghouse 2017/2018
2008-0022 01 MTD/Proprietary: Filtering Devices 5/6/2016 372 3.50 5.76 61.23 4138.30) 50% 32% 80% 1.54 000 72257 msMP Clearinghouse- |1 6/2019
2014-0008 01 Extended Detention (ED) Ponds 5/4/2018 0.69 0.64 1.06 11.29 758.43 20% 13% 50% 0.29 0.00 136.07] msMP Clearinghouse- 1,1 8/2019
2012-0015 01 MTD/Proprietary: Filtering Devices 6/27/2018 0.61 0.06 0.32 6.55 166.97 50% 32% 0% 0.67 000  314.39 msMP Clearinghouse- |1 6/2019
2014-0041 01 Bioretention (inc. Urban Bioretention) 7/25/2018| 0.06 0.03 0.06 0.81 40.41 45%) 25% 55% 0.05 0.38 23.46|Chesapeake Bay Program |2018/2019
2014-0041 02 Bioretention (inc. Urban Bioretention) 7/25/2018| 0.15] 0.09 0.17] 2.12] 115.97| 45%) 25% 55% 0.13] 1.05] 61.00| Chesapeake Bay Program |2018/2019
2013-0002 02 Extended Detention (ED) Ponds 8/1/2018 0.31 0.30 0.49 5.1 353.15 20% 13% 50% 0.13 0.00 61.00) msMP Clearinghouse- 1,1 8/2019
2008-0005 01 Bioretention (inc. Urban Bioretention) 10/16/2018 0.94 0.10 0.51 10.14 264.80] 45%) 25% 55% 0.38| 3.18 178.30| Chesapeake Bay Program |2018/2019
2013-0007 01 MTD/Proprietary: Filtering Devices 11/13/2018 113 1.02 1.70 18.30 1214.08 50% 32% 80% 2.43 0.00[  1140.16 msMP Clearinghouse- 1,1 8/2019
2013-0007 02 MTD/Proprietary: Filtering Devices 11/13/2018 1.32 121 201 2151 1436.64) 50% 32% 80% 2.7 000  1276.22) msMP Clearinghouse- |1 6/2019
2013-0007 03 MTD/Proprietary: Filtering Devices 11/13/2018 1.32 1.22 2.02 21.58 1446.59 50% 32% 80% 272 000 127622 msMP Clearinghouse-1,18/2019
2017-0002 PRK 01 Permeable Pavement 2/412019 0.13 0.13 0.20 211 146.42 20% 10% 55% 0.19] 1.14) 75.07| Chesapeake Bay Program  [2018/2019
2011-0002 01 Extended Detention (ED) Ponds 2/13/2019 0.91 0.72 1.24) 14.01 873.41 20% 13% 50% 0.02 0.00 9.38 msMP Clearinghouse- 1,1 8/2019
2011-0002 02 Vegetated Roof 2/13/2019) 0.15 0.15 0.24) 251 174.53 85% 80% 90% 0.15 1.04) 70.38| Chesapeake Bay Program  [2018/2019
72.50 56.52 98.14 1,114.04 69,028.70 48.13 | 270.12 | 39,927.49




July 1, 2018 to June 30, 2023 BMP Calculation Tables



BMP Type

Date Installed

(ac)

LICERICE

Impervious
Treated (ac)

City of Alexandria, VA
2019 - 2023 BMP Calculations

LB/YR]

TSS LOAD [LB/YR]

SBMP TP Removed

B/YR]

N
Removed

TSS
Removed

Efficiency Method

Date Range

2013-0027 03 Extended Detention (ED) Ponds 8/22/2019) 0.14 0.10 0.18 2.09) 124.16 20% 13% 50% 0.24) 157 11261 msMP Clearinghouse- |1 6/2020
2014-0017 01 Extended Detention (ED) Ponds 8/22/2019 0.65 0.51 0.88 10.01 621.99 20% 13% 50% 0.24 0.00 112,61 msMP Clearinghouse-1-16/2020
2014-0003 01 MTD/Proprietary: Filtering Devices 11/8/2019 113 0.90 1.55 17.49 1094.62 20% 13% 50% 3.69) 000  1731.35] msMP Clearinghouse- |1 6/2020
2014-0003 02 MTD/Proprietary: Filtering Devices 11/8/2019 0.50 0.12 0.35 5.85 207.36 20% 13% 50% 0.60) 0.00 281.52) msMP Clearinghouse- 1,19/2020
2015-0019 01 Vegetated Roof 12/4/2019 0.15 0.15 0.24) 253 175.70 85% 80% 90% 0.19 1.39 89.15|Chesapeake Bay Program |2019/2020
20150019 03 MTD/Proprietary: Filtering Devices 121412019 0.43 0.43 0.70 7.25 503.67, 50% 32% 0% 0.14 1.0 65.69 msMP Clearinghouse- 1,16/2020
2019-00010 Bioretention (inc. Urban Bioretention) 12/30/2019 0.07 0.05 0.09) 1.04 62.08 45% 25% 559% 0.11 0.05 51.61 msMP Clearinghouse- | 16/2020
2017-002101 Bioretention (inc. Urban Bioretention) 1/8/2020 0.87 0.27 0.68 10.59 421.74 45%| 25% 55% 0.27] 1.98] 126.68| Chesapeake Bay Program |2019/2020
2017-0021 02 Bioretention (inc. Urban Bioretention) 1/8/2020 1.14] 0.50 1.07| 14.87 698.17 45%| 25% 55% 0.18| 1.47| 84.46(Chesapeake Bay Program 2019/2020
2014-0012 01 Vegetated Roof 1/15/2020 0.14 0.14) 0.23 2.39] 163.98 85% 80% 90% 0.14 0.98 65.69| Chesapeake Bay Program |2019/2020
2014-0012 02 Bioretention (inc. Urban Bioretention) 1/15/2020 0.11] 0.11 0.18 1.85] 128.85 45%) 25% 55% 0.26 2.18 121.99| Chesapeake Bay Program |2019/2020
2014-0012 03 Bioretention (inc. Urban Bioretention) 1/15/2020 0.11] 0.11 0.18 1.85] 128.85 45%) 25% 55% 0.26 2.18 121.99| Chesapeake Bay Program |2019/2020
2014-0012 04 MTD/Proprietary: Filtering Devices 1/15/2020 1.37 0.89 164 19.84) 1126 86| 20% 13% 50% 0.44 000  206.45] msMP Clearinghouse- |1 6/2020
20160027 01 Extended Detention (ED) Ponds 1/21/2020 0.91 0.83 1.38 14.80 986.26 20% 13% 50% 0.66 0.00 309.67] msMP Clearinghouse- 1)16/2020
2017-0015 01 Extended Detention (ED) Ponds 6/212020 0.78 0.59 1.03 11.86 724.48 20% 13% 50% 0.02) 0.00) 9.38 msMP Clearinghouse- |1 6/2020
2013-0023 02 MTD/Proprietary: Filtering Devices 1/24/2019 0.14 0.10 0.18 2.09) 124.16 20% 13% 50% 0.11 0.00 51.61 msMP Clearinghouse- | 35012021
2014-0019 01 MTD/Proprietary: Filtering Devices 10/21/2019 0.49 0.46 0.76] 8.06) 544.08 20% 13% 50% 0.20 0.00) 93.84) msMP Clearinghouse- - 0/2021
2013-0003 03 (2014-0040 03) |MTD/Proprietary: Filtering Devices 5/27/2020 0.38 0.36 0.59) 6.27] 425.19 20% 13% 50% 0.40 0.00 187.68| msMP Clearinghouse- 1, 0/2021
2013-0003 05 (2014-0040 05) |MTD/Proprietary: Filtering Devices 5/27/2020) 0.75 0.70 1.15 12.31 828.71 20% 13% 50% 0.77 000  361.28 msMP Clearinghouse- ) 0/2021
2013-0003 02 (2016-0036 B) |MTD/Proprietary: Filtering Devices 71112020 3.16 3.15 511 53.21 3691.42) 20% 13% 50% 341 0.00  1599.97 msMP Clearinghouse- 1, 26/2021
2013-0003 04 (2014-0040 04) | MTD/Proprietary: Filtering Devices 7/1/2020 1.79 1.69 278 29.50 1997.11 20% 13%) 50% 1.86 0.00 872.71 msMP Clearinghouse- |, > 012021
2014-0029 01 Dry Swales 71912020 0.57 0.49 0.83 9.07) 588.01 10% 10% 50% 0.58 435 272.14|Chesapeake Bay Program |2020/2021
2014-0029 02 MTD/Proprietary: Filtering Devices 71912020 112 1.02 1.69 18.20) 1212.33 20% 13% 50% 0.85 000  398.82) msMP Clearinghouse- ) 0/2021
2019-0017 GRD 01 Filtering Practices 7/16/2020) 0.33 0.21 0.39) 4.75 267.07) 60% 40% 80% 0.28 237 131.38|Chesapeake Bay Program |2020/2021
2019-0017 GRD 02 Filtering Practices 7/16/2020) 0.33 0.21 0.39) 4.75 267.07) 60% 40% 80% 0.28) 237 131.38|Chesapeake Bay Program |2020/2021
2016-0024 01 Vegetated Roof 10/9/2020 0.18 0.18 0.29 3.03 210.84) 80% 85% 90% 0.18 1.25 84.46|Chesapeake Bay Program |2020/2021
2016-0024 02 Bioretention (inc. Urban Bioretention) 10/9/2020 0.07 0.07 0.11 1.18] 81.99 45%| 25% 55% 0.08| 0.69 37.54|Chesapeake Bay Program |2020/2021
2016-0024 03 Bioretention (inc. Urban Bioretention) 10/9/2020 0.07 0.07 0.11 1.18] 81.99 45%| 25% 55% 0.08| 0.69 37.54|Chesapeake Bay Program [2020/2021
2016-0024 04 Bioretention (inc. Urban Bioretention) 10/9/2020 0.10] 0.10 0.16 1.69] 117.13 45%) 25% 55% 0.12| 0.99 56.30[Chesapeake Bay Program (2020/2021
2013-0003 06 (2014-0040 02) |MTD/Proprietary: Filtering Devices 10/15/2020 0.46 0.44 072 7.62) 518.90 20% 13% 50% 0.48 0.00 225.22) msMP Clearinghouse- 1, 0/2021
2017-0017 01 Bioretention (inc. Urban Bioretention) 10/23/2020 0.22 0.22 0.36 3.71 257.69| 45%| 25% 55% 0.26| 2.18] 121.99| Chesapeake Bay Program |2020/2021
2017-0017 02 Bioretention (inc. Urban Bioretention) 10/23/2020 0.22 0.22 0.36] 3.71 257.69 45%| 25% 55% 0.26| 2.18 121.99| Chesapeake Bay Program |2020/2021
2017-0017 03 Bioretention (inc. Urban Bioretention) 10/23/2020 0.01] 0.01 0.02 0.17] 11.71 45%) 25% 55% 0.10] 0.10 4.69| Chesapeake Bay Program |2020/2021




City of Alexandria, VA
2019 - 2023 BMP Calculations

BMP Type Date Installed A'ea(:':)ate ;:Z::u ?::) LB/YR]  TSSLOAD [LB/YR] | R:rlr\‘;:x‘l]EEI Ren::ved Re;‘isve 4 Efficiency Method Date Range
2016-0003 01 Vegetated Roof 11/17/2020 0.14 0.14) 0.23 2.39) 163.98 80% 85% 90% 0.14) 0.98 65.69| Chesapeake Bay Program | 2020/2021
2016-0003 02 Bioretention (inc. Urban Bioretention) 11/17/2020 0.03 0.03 0.05 0.51 35.14] 45%) 25% 5%) 0.13| 1.09] 61.00| Chesapeake Bay Program |2020/2021
2016-0003 03 Bioretention (inc. Urban Bioretention) 11/17/2020 0.08 0.08 0.13 1.35] 93.71 45%) 25% 55% 0.10] 0.79 46.92|Chesapeake Bay Program |2020/2021
2018-001901 Bioretention (inc. Urban Bioretention) 1/5/2021 1.21 0.57 1.19| 16.06 780.16 45%| 25% 55% 0.88] 7.32 412.90| Chesapeake Bay Program |2020/2021
2018-0019 02 Bioretention (inc. Urban Bioretention) 1/5/2021 1.53] 0.62 1.38] 19.62 886.20] 45%| 25% 55% 1.02| 8.52 478.58| Chesapeake Bay Program |2020/2021
2018-0019 03 Bioretention (inc. Urban Bioretention) 1/5/2021 1.30] 0.46 1.09] 16.21 686.48| 45%| 25% 55% 0.81 6.75 380.05(Chesapeake Bay Program [2020/2021
2018-0019 04 Bioretention (inc. Urban Bioretention) 1/5/2021 1.87] 0.37 1.21] 21.34] 697.09] 45%| 25% 55% 0.91] 7.58 426.97|Chesapeake Bay Program |2020/2021
2018-0019 05 Bioretention (inc. Urban Bioretention) 1/5/2021 2.62] 0.46 1.63] 29.51 918.54 45%| 25% 55% 2.00 14.65| 938.40| Chesapeake Bay Program |2020/2021
2016-0008 01 Vegetated Roof 6/22/2021 0.07 0.07 0.11 1.18 81.99 80% 85% 90% 0.11 0.7 51.61|Chesapeake Bay Program  [2020/2021
2016-0008 02 Vegetated Roof 6/22/2021 0.09 0.09 0.15 1.52 105.42 80% 85% 90% 0.14 1.02 65.69| Chesapeake Bay Program | 2020/2021
2016-0008 03 MTD/Proprietary: Filtering Devices 6/22/2021 0.62 0.54) 0.91 9.91 646.58 20% 13% 50% 0.69) 000  323.75 msMP Clearinghouse- - 0/2021
20150001 01 MTD/Proprietary: Filtering Devices 12/9/2021 2.12 1.68 2.90 32.76 2045.17] 20% 13% 50% 1.70 0.00 797.64) msMP Clearinghouse- | 35012021
2015-0001 02 MTD/Proprietary: Filtering Devices 12/9/2021 161 1.56 2.55 26.81 1836.05 20% 13% 50% 1.85 000  868.02) msMP Clearinghouse- ) 0/2021
20150001 03 MTD/Proprietary: Filtering Devices 12/9/2021 2.02 1.60 2.76 31.21 1947.95 20% 13% 50% 1.94 0.00 910.25| msMP Clearinghouse- | 35012021
2015-0001 04 Bioretention (inc. Urban Bioretention) 12/9/2021 0.55 0.15 0.41 6.56 246.02, 45%) 25% 55% 0.50] 3.64 234.60| Chesapeake Bay Program |2020/2021
2015-0001 05 Bioretention (inc. Urban Bioretention) 12/9/2021 1.36 1.36] 2.20 22.93 1593.00 45%) 25% 55% 1.62| 11.84] 760.10| Chesapeake Bay Program |2020/2021
2012-0019 01 MTD/Proprietary: Filtering Devices 5/15/2019) 0.46 0.46 0.75 7.77) 539.98 50% 32% 80% 0.45 000 21114 msMP Clearinghouse- | 1/2022
2016004401 Permeable Pavement 3/31/2021 0.02 0.02 0.03 0.34 23.43 20% 10% 55% 0.03 0.00) 14.08|Chesapeake Bay Program |2021/2022
2016004402 Extended Detention (ED) Ponds 3/31/2021) 0.585, 0.485 0.83 9.18 585.67 20% 13% 50% 0.03 0.00) 14.08 msMP Clearinghouse- | 1/2022
2016-0044 03 MTD/Proprietary: Filtering Devices 3/31/2021 0.585] 0.485, 083 9.18 585.67, 50% 329 80% 0.70) 0.00 328.44) msMP Clearinghouse- 155112022
2016-0044 04 Permeable Pavement 3/31/2021) 0.04 0.04) 0.06] 0.67) 46.85 20% 10% 55% 0.05 0.00) 23.46| Chesapeake Bay Program  [2021/2022
2016-0044 05 MTD/Proprietary: Filtering Devices 3/31/2021 0.37 0.26 0.47, 5.49 323.88 20% 13% 50% 0.26 0.00 121.99) msMP Clearinghouse- 155112022
2016-0021 01 (2014-0003 02) |MTD/Proprietary: Filtering Devices 5/12/2021 0.50 0.12 0.35 5.85 207.36 50% 32% 80% 0.60 000 28152 msMP Clearinghouse- | 1/2022
20160021 02 MTD/Proprietary: Filtering Devices 5/12/2021 0.22 0.16 0.28 3.30 197.96 50% 32% 80% 0.08 0.00 37.54) msMP Clearinghouse- 155112022
2016-002103 MTD/Proprietary: Filtering Devices 5/12/2021) 0.40 0.36 0.60 6.47) 428.71 50% 32% 80% 0.19] 0.00) 75.07] msMP Clearinghouse- |, 1/2022
20160021 04 MTD/Proprietary: Filtering Devices 5/12/2021 0.40 0.36 0.60 6.47, 42871 50% 32% 80% 0.16 0.00 75.07] msMP Clearinghouse- 155112022
2016002105 MTD/Proprietary: Filtering Devices 5/12/2021 0.24 0.06 0.17] 282 101.92 50% 32% 80% 0.05 0.00) 23.46) msMP Clearinghouse- | 1/2022
2016-0021 06 Extended Detention (ED) Ponds 5/12/2021 0.25 0.24 0.39 415 282,87 20% 13% 50% 0.11 0.00 51.61 msMP Clearinghouse- 1555112022
2016-0041 01 Vegetated Roof 8/27/2021 0.16 0.16 0.26] 2.70 187.41 80% 85% 90% 0.1 111 75.07| Chesapeake Bay Program  [2021/2022
2016-0041 02 Extended Detention (ED) Ponds 8/27/2021 0.48 043 072 7.75 512.46 20% 13% 50% 0.19 0.00 89.15 msMP Clearinghouse- 155112022
2014-0006 01 Bioretention (inc. Urban Bioretention) 9/2/2021] 0.02 0.01 0.02 0.25 16.57 45%) 25% 55% 0.02 0.13 7.51|Chesapeake Bay Program |2021/2022
2014-0006 02 Bioretention (inc. Urban Bioretention) 9/2/2021] 0.02 0.01 0.02 0.25 16.57 45%) 25% 55% 0.02| 0.13 7.51|Chesapeake Bay Program |2021/2022
2014-0006 03 Bioretention (inc. Urban Bioretention) 9/2/2021] 0.02 0.01 0.02 0.25 16.57 45%) 25% 55% 0.02| 0.13 7.51|Chesapeake Bay Program |2021/2022




City of Alexandria, VA
2019 - 2023 BMP Calculations

BMP Type Date Installed A'ea(:':)ate ;:Z::u ?::) LB/YR]  TSSLOAD [LB/YR] E:f | R:rlr\‘;:x‘l]EEI Ren::ved Re;‘isve 4 Efficiency Method Date Range
2014-0006 04 Bioretention (inc. Urban Bioretention) 9/2/2021] 0.02 0.01 0.02 0.25 16.57 45%) 25% 55% 0.02| 0.13 7.51|Chesapeake Bay Program |2021/2022
2014-0006 05 Bioretention (inc. Urban Bioretention) 9/2/2021] 0.02 0.01 0.02 0.25 16.57 45%) 25% 55% 0.02| 0.13 7.51|Chesapeake Bay Program |2021/2022
2014-0006 06 Bioretention (inc. Urban Bioretention) 9/2/2021] 0.02 0.01 0.02 0.25 16.57 45%) 25% 55% 0.02| 0.13 7.51|Chesapeake Bay Program |2021/2022
2014-0006 07 Bioretention (inc. Urban Bioretention) 9/2/2021] 0.02 0.01 0.02 0.25 16.57 45%) 25% 55% 0.02| 0.13 7.51|Chesapeake Bay Program |2021/2022
2014-0006 08 Bioretention (inc. Urban Bioretention) 9/2/2021] 0.02 0.01 0.02 0.25 16.57 45%) 25% 55% 0.02 0.13 7.51|Chesapeake Bay Program |2021/2022
2014-0006 09 Bioretention (inc. Urban Bioretention) 9/2/2021] 0.02 0.01 0.02 0.25 16.57 45%) 25% 55% 0.02| 0.13 7.51|Chesapeake Bay Program |2021/2022
2014-0006 10 Bioretention (inc. Urban Bioretention) 9/2/2021] 0.02 0.01 0.02 0.25 16.57 45%) 25% 55% 0.02| 0.13 7.51|Chesapeake Bay Program |2021/2022
2014-0006 11 MTD/Proprietary: Filtering Devices 9/2/2021 0.53 0.53 0.86 8.94) 620.80 50% 32% 0% 0.60 000 28152 msMP Clearinghouse- | 1/2022
2016-001001 Filtering Practices 6/30/2022 0.27] 0.20] 0.35] 4.08| 246.57 60%| 40%)| 80% 0.28] 1.01 131.38| Chesapeake Bay Program |2021/2022
2016-0010 02 Bioretention (inc. Urban Bioretention) 6/30/2022| 0.42 0.33 0.57] 6.47| 402.36| 45%) 25% 55% 0.42] 3.50 197.06| Chesapeake Bay Program |2021/2022
2016-0010 03 Filtering Practices 6/30/2022 0.02] 0.00] 0.01] 0.20] 3.52] 60%| 40%)| 80%] 0.02] 0.20] 9.38| Chesapeake Bay Program |2021/2022
2018-0014 01 Filtering Practices 5/26/2022 0.12 0.10 0.17] 1.89 120.65 45%) 25% 55% 0.13] 1.04] 61.00| Chesapeake Bay Program |2022/2023
2018-0014 02 Filtering Practices 5/26/2022 0.21 0.17| 0.29] 3.27| 206.16 45%) 25%)| 55% 0.21] 1.79 98.53| Chesapeake Bay Program |2022/2023
2018-0014 03 Filtering Practices 5/26/2022 0.15] 0.12 0.21 2.33 145.83 45%) 25% 55% 0.15 1.27] 70.38| Chesapeake Bay Program |2022/2023
2018-0014 04 Filtering Practices 5/26/2022 0.12] 0.10] 0.17] 1.89] 120.65 45%) 25%)| 55% 0.13] 1.04f 61.00| Chesapeake Bay Program |2022/2023
2018-0014 05 Filtering Practices 5/26/2022 0.15] 0.14 0.23 2.46 165.74 45%) 25% 55% 0.17] 1.41] 79.76| Chesapeake Bay Program |2022/2023
2018-0014 06 Filtering Practices 5/26/2022 0.17] 0.15] 0.25] 2.73] 179.21 45%) 25%)| 55% 0.18] 1.54| 84.46|Chesapeake Bay Program |2022/2023
2018-0014 07 Filtering Practices 5/26/2022 0.16 0.14 0.24 2.56 167.50 45%) 25% 55% 0.17] 1.44] 79.76|Chesapeake Bay Program |2022/2023
2018-0014 08 Filtering Practices 5/26/2022 0.10 0.09| 0.15] 1.62 107.18 45%) 25%)| 55% 0.11] 0.92] 51.61|{Chesapeake Bay Program [2022/2023
2018-0014 09 Filtering Practices 5/26/2022 0.23 0.23 0.37] 3.88 269.40| 45%) 25% 55% 0.27] 2.28 126.68| Chesapeake Bay Program |2022/2023
2018-0014 10 Vegetated Roof 5/26/2022 0.08] 0.08| 0.13] 1.35 93.71 80% 85%)| 90%| 0.08 0.56 37.54|Chesapeake Bay Program |2022/2023
2018-0014 11 Extended Detention (ED) Ponds 5/26/2022) 1.84 1.82 2.99) 30.89 2135.32 20% 13% 50% 0.81 000  380.05] msMP Clearinghouse- | 512023
2017-0025 01 Filtering Practices 7/28/2022 0.04] 0.04] 0.07| 0.69 47.20 45%) 25%)| 55% 0.05 0.40] 23.46|Chesapeake Bay Program |2022/2023
2017-0025 02 Filtering Practices 7/28/2022 0.02 0.02 0.03 0.34 23.43 45%) 25% 55% 0.02] 0.20 9.38| Chesapeake Bay Program |2022/2023
2017-0025 03 Filtering Practices 7/28/2022 0.02] 0.02] 0.04] 0.39 26.12 45%) 25%)| 55% 0.03] 0.22] 14.08| Chesapeake Bay Program |2022/2023
2017-0025 04 Filtering Practices 7/28/2022 0.03 0.02 0.04 0.42 28.46 45%) 25% 55% 0.03 0.24 14.08| Chesapeake Bay Program |2022/2023
2017-0025 05 Filtering Practices 7/28/2022 0.03] 0.02] 0.04] 0.47| 29.17| 45%) 25%)| 55% 0.03] 0.24] 14.08| Chesapeake Bay Program |2022/2023
2017-0025 06 Filtering Practices 7/28/2022 0.03 0.02 0.04 0.46 28.17] 45%) 25% 55% 0.03 0.24 14.08| Chesapeake Bay Program |2022/2023
2017-0025 07 Filtering Practices 7/28/2022 0.04] 0.03] 0.06| 0.63| 40.88 45%) 25%)| 55% 0.04] 0.24] 18.77|Chesapeake Bay Program |2022/2023
2017-0025 08 Filtering Practices 7/28/2022 0.02 0.02 0.04 0.39] 26.12 45%) 25% 55% 0.03 0.34 14.08| Chesapeake Bay Program |2022/2023
2017-0025 09 Filtering Practices 7/28/2022 0.02] 0.02] 0.03] 0.34] 24.42 45%) 25%)| 55% 0.03] 0.24] 14.08| Chesapeake Bay Program |2022/2023
2017-0025 10 Filtering Practices 7/28/2022 0.02 0.02 0.03 0.35 25.42 45%) 25% 55% 0.03] 0.23 14.08| Chesapeake Bay Program |2022/2023
2017-0025 11 Filtering Practices 7/28/2022 0.03] 0.02] 0.04] 0.44] 25.18 45%) 25%)| 55% 0.02] 0.24] 9.38| Chesapeake Bay Program |2022/2023




City of Alexandria, VA
2019 - 2023 BMP Calculations

BMPType Treated (ac) TSSLOAD [LB/YR] Eff B/YR] Removed Removed Date Range
2017-0025 12 Filtering Practices 7/28/2022) 0.03 0.03 0.05 0.50 34.14 45% 25% 55% 0.04 0.21 18.77|Chesapeake Bay Program | 2022/2023
2017-0025 13 Filtering Practices 7/28/2022) 0.60 0.02 0.27] 6.17) 124.39 45% 59 55% 0.02 0.30 9.38| Chesapeake Bay Program | 2022/2023
2017-0025 14 Extended Detention (ED) Ponds 7/28/2022) 0.58 0.58 0.94) 9.78 679.37) 20% 13% 50% 0.25 0.00) 117.30 msMP Clearinghouse- | 512023
2017-0025 15 Vegetated Roof 7/28/2022) 0.07 0.07 0.11 1.15 77.01 80% 85% 90% 0.08] 0.45 28.15|Chesapeake Bay Program |2022/2023
2017-0025 16 Vegetated Roof 7/28/2022) 0.05 0.05 0.08 0.84) 58.57, 80% 85% 90% 0.06] 0.46 28.15|Chesapeake Bay Program |2022/2023
2018-0021 01 Bioretention (inc. Urban Bioretention) 12/15/2022 1.5384 1.101 1.96] 22.97] 1366.52 45%| 25% 55% 1.45] 0.00 680.34| Chesapeake Bay Program |2022/2023
2018-002102 Extended Detention (ED) Ponds 12/15/2022 1.5384 1.101 1.96 2297, 1366.52] 20% 13% 50% 0.24) 0.00) 112,61 msMP Clearinghouse- | 512023
2018-002103 Permeable Pavement 12/15/2022 0.0944 0.0944) 0.15 1.59 110.57 20% 10% 55% 0.17 1.13 79.76| Chesapeake Bay Program |2022/2023
2017-0006 01 MTD/Proprietary: Filtering Devices 5/30/2023 1,69 1.44 243 26.78 1726.38 50% 32% 80% 0.65 000  304.98 msMP Clearinghouse- | 512023
2017-0006 02 Extended Detention (ED) Ponds 5/30/2023 1.69 1.44 2.43 26.78 1726.38 20% 13% 50% 0.65 0.00 304.98] msMP Clearinghouse- |- 35512023
2017-0006 03 Extended Detention (ED) Ponds 5/30/2023 0.46 0.41 0.68 7.35 484.86 20% 13% 50% 0.18 0.00) 84.46) msMP Clearinghouse- | 512023
2017-0006 04 Permeable Pavement 5/30/2023 0.22 0.22 0.35 3.67) 254.88 20% 10% 55% 0.28) 198|  131.38|Chesapeake Bay Program |2022/2023
2021-0006 01 Bioretention (inc. Urban Bioretention) 6/13/2023| 0.015 0.01 0.02 0.22] 12.59 45%) 25% 55% 0.03] 0.11 11.73| Chesapeake Bay Program |2022/2023
2021-0006 02 Bioretention (inc. Urban Bioretention) 6/13/2023| 0.015 0.01 0.02 0.22] 12.59 45%) 25% 55% 0.03 0.11 11.73|Chesapeake Bay Program |2022/2023
2021-0006 03 Bioretention (inc. Urban Bioretention) 6/13/2023| 0.015 0.01 0.02 0.22] 12.59 45%) 25% 55% 0.03 0.11 11.73|Chesapeake Bay Program |2022/2023
2021-0006 04 Bioretention (inc. Urban Bioretention) 6/13/2023| 0.015 0.01 0.02 0.22] 12.59 45%) 25% 55% 0.03 0.11 11.73|Chesapeake Bay Program |2022/2023
2021-0006 05 Permeable Pavement 6/13/2023 0.0781 0.065 0.11 1.23 78.44 20% 10% 55% 0.09) 0.59 42.23|Chesapeake Bay Program |2022/2023
54.54 40.07 70.85 821.33 49,481.52 4384 12373 | 20,499.35




July 1, 2023 to June 30, 2024 BMP Calculation Tables



City of Alexandria
BMP Calculations
July 1, 2023 - June 30, 2024

Location (Address or Lat/Long)  Reporting PY BMP Type Date Installed  Acres Treated IR LA U] TSS (lbs/yr) TP BMP Efficienc) TN Efficienc TSS Efficienc: LALEIE | U] UESGET] Efficency Method
| Wy b Treated (tosryr) (tbslyr) L Y 2 Y (siyn (tbs/yr) (tosryr) 4

4600 King St
2013-0001 01 2023/2024 Vegetated Roof 2/7/2024 0.26 0.26 0.42 4.38 304.54 80% 85% 90% 0.34 242 159.53 Chesapeake Bay Program

4600 King St
2013-0001 02 2023/2024 Vegetated Roof 2/7/2024 0.45 0.45 0.73 7.59 527.09 80% 85% 90% 0.58 4.18 272.14 Chesapeake Bay Program

4600 King St . i X
2013-0001 03 2023/2024 Filtering Practices 2/7/2024 1.87 1.59 2.69 29.63 1911.62 50% 32% 0% 0.77 0.00 361.28 VA BMP Clearinghouse-MTD

4600 King St - " i
2013-0001 04 2023/2024 Filtering Practices 2/7/2024 1.26 1.16 1.92 20.56 1376.31 50% 32% 0% 1.26 0.00 591.19 VA BMP Clearinghouse-MTD

4600 King St X o X
2013-0001 05 2023/2024 MTD/Proprietary: Filtering Devices 2/7/2024 2.07 2.04 3.32 34.70 2394.77 20% 13% 50% 1.55 0.00 727.26 VA BMP Clearinghouse-MTD
2015-0025 2300 Ri Hwy Pavement 2/24/2023 0.33 0.33 0.53 5.56 386.54 20% 10% 55% 0.42 3.00 197.06 Chesapeake Bay Program
2017-0014 01 1101N i St 0: 024 i ion (inc. Urban Bi i 10/14/2022 0.06 0.06 0.10 1.01 70.28 45% 25% 55% 0.06 0.55 28.15 Chesapeake Bay Program
2017-0014 02 1101N i St MTD, prietary: | ic Devices 10/14/2022 0.03 0.02 0.04 0.44 25.18 20% 13% 50% 0.03 0.30 14.08 VA BMP Clearinghouse-MTD
2017-0014 03 1101 N Washington St 2023/2024 Filtering Practices 10/14/2022 0.53 0.53 0.86 8.94 620.80 45% 25% 55% 0.23 0.00 107.92 Chesapeake Bay Program
2017-0014 04 1101 N Washington St 2023/2024 Filtering Practices 10/14/2022 0.06 0.05 0.09 0.94 60.32 45% 25% 55% 0.06 0.06 28.15 Chesapeake Bay Program
2017-0014 05 1101N i St 0: 024 MTD/Proprietary: Filtering Devices 10/14/2022 0.06 0.05 0.09 0.94 60.32 20% 13% 50% 0.06 0.06 28.15 VA BMP Clearinghouse-MTD
2017-0023 01 2455 Mandeville Ln 2023/2024 Vegetated Roof 71312023 172 172 279 29.00 2014.67 80% 85% 90% 1.88 15.98 882.10 Chesapeake Bay Program
2017-0023 02 2455 illeLn 0: 024 MTD/Proprietary: k ic Devices 71312023 2.09 2.08 3.37 35.17 2438.10 20% 13% 50% 110 0.00 516.12 VA BMP Clearinghouse-MTD
2017-0023 03 2455 Mandeville Ln 2023/2024 Filtering Practices 713/2023 0.017 0.017 0.03 0.29 19.91 45% 25% 55% 0.02 0.17 9.38 Chesapeake Bay Program
2017-0023 04 2455 Mandeville Ln 2023/2024 Filtering Practices 713/2023 0.017 0.017 0.03 0.29 19.91 45% 25% 55% 0.02 0.17 9.38 Chesapeake Bay Program
2017-0023 05 2455 Mandeville Ln 2023/2024 Filtering Practices 713/2023 0.017 0.017 0.03 0.29 19.91 45% 25% 55% 0.02 0.17 9.38 Chesapeake Bay Program
2017-0023 06 2455 Mandeville Ln 2023/2024 Filtering Practices 713/2023 0.017 0.017 0.03 0.29 19.91 45% 25% 55% 0.02 0.17 9.38 Chesapeake Bay Program
2018-0005 2599 Gadsby Place 2023/2024 Urban Stream Restoration 6/7/2024 225 135 - - 257.00 658.00 489818.00 Chesapeake Bay Program
2018-0006 01 880 S Pickett St 2023/2024 Filtering Practices 6/27/2024 0.07 0.07 0.11 118 81.99 45% 25% 55% 0.07 131 32.84 Chesapeake Bay Program
2018-0006 02 880 S Pickett St 2023/2024 Filtering Practices 6/27/2024 0.07 0.06 0.10 111 72.04 45% 25% 55% 0.07 131 32.84 Chesapeake Bay Program
2018-0006 03 880 S Pickett St 2023/2024 Filtering Practices 6/27/2024 0.07 0.06 0.10 111 72.04 45% 25% 55% 0.07 131 32.84 Chesapeake Bay Program
2018-0006 04 880 S Pickett St 2023/2024 Filtering Practices 6/27/2024 0.07 0.06 0.10 111 72.04 45% 25% 55% 0.07 131 32.84 Chesapeake Bay Program
2018-0006 05 880 S Pickett St 2023/2024 Filtering Practices 6/27/2024 0.07 0.06 0.10 111 72.04 45% 25% 55% 0.07 131 32.84 Chesapeake Bay Program
2018-0006 06 880 S Pickett St 2023/2024 Filtering Practices 6/27/2024 0.07 0.06 0.10 111 72.04 45% 25% 55% 0.04 0.99 18.77 Chesapeake Bay Program
2018-0006 07 880 S Pickett St 2023/2024 Filtering Practices 6/27/2024 0.03 0.06 0.08 0.71 65.01 45% 25% 55% 0.06 122 28.15 Chesapeake Bay Program
2018-0006 08 880 S Pickett St 2023/2024 Filtering Practices 6/27/2024 0.06 0.03 0.06 0.81 40.41 45% 25% 55% 0.05 1.09 23.46 Chesapeake Bay Program
2018-0006 09 880 S Pickett St 2023/2024 Filtering Practices 6/27/2024 0.04 0.05 0.08 0.74 56.81 45% 25% 55% 0.08 134 37.54 Chesapeake Bay Program
2018-0006 10 880 S Pickett St 2023/2024 Filtering Practices 6/27/2024 0.08 0.04 0.08 1.08 53.88 45% 25% 55% 0.07 124 32.84 Chesapeake Bay Program
2018-0006 11 880 S Pickett St 2023/2024 Filtering Practices 6/27/2024 0.07 0.05 0.09 1.04 62.08 45% 25% 55% 0.05 112 23.46 Chesapeake Bay Program
2018-0028 01 2395 Mill Road 2023/2024 Vegetated Roof 8/23/2023 0.48 0.48 0.78 8.09 562.23 80% 85% 90% 0.62 3.34 290.90 Chesapeake Bay Program
2018-0028 02 2395 MillRoad 2023/2024 Filtering Practices 8/23/2023 0.086 0.086 0.14 1.45 100.73 50% 32% 0% 0.09 0.00 42.23 VA BMP Clearinghouse-MTD
2018-0028 03 2395 Mill Road 2023/2024 Filtering Practices 8/23/2023 0.198 0.198 0.32 3.34 231.92 50% 32% 0% 0.21 0.00 98.53 VA BMP Clearinghouse-MTD




City of Alexandria
BMP Calculations
July 1, 2023 - June 30, 2024

Location (Address or Lat/Long)  Reporting PY BMP Type Date Installed  Acres Treated IR LA U] TSS (lbs/yr) TP BMP Efficiency TN Efficiency  TSS Efficiency LALEIE | U] UESGET] Efficency Method
Treated (lbs/yr) (lbs/yr) (lbs/yr) (lbs/yr) (lbs/yr)
2019-0001 01 1300 King St. 2023/2024 Vegetated Roof 8/8/2023 0.06 0.06 0.10 1.01 70.28 80% 85% 90% 0.08 0.56 37.54 Chesapeake Bay Program
2019-0001 02 1300 King St. 2023/2024 MTD/Proprietary: Filtering Devices 8/8/2023 0.32 0.32 0.52 5.40 374.82 20% 13% 50% 0.14 0.00 65.69 VA BMP Clearinghouse-MTD
2019-0003 01 2000 N Beauregard St 2023/2024 Filtering Practices 6/29/2024 22 21 3.44 36.41 2477.35 45% 25% 55% 0.92 0.00 431.66 Chesapeake Bay Program
2019-0003 02 2000 N Beauregard St 2023/2024 Filtering Practices 6/29/2024 0.057 0.057 0.09 0.96 66.77 45% 25% 55% 0.07 0.56 32.84 Chesapeake Bay Program
2019-0003 03 2000 N Beauregard St 2023/2024 Filtering Practices 6/29/2024 0.057 0.057 0.09 0.96 66.77 45% 25% 55% 0.07 0.56 32.84 Chesapeake Bay Program
2019-0003 04 2000 N Beauregard St 2023/2024 Filtering Practices 6/29/2024 0.057 0.057 0.09 0.96 66.77 45% 25% 55% 0.07 0.56 32.84 Chesapeake Bay Program
2019-0003 05 2000 N Beauregard St 2023/2024 Filtering Practices 6/29/2024 0.057 0.057 0.09 0.96 66.77 45% 25% 55% 0.07 0.56 32.84 Chesapeake Bay Program
2019-0003 06 2000 N Beauregard St 2023/2024 Filtering Practices 6/29/2024 0.057 0.057 0.09 0.96 66.77 45% 25% 55% 0.07 0.56 32.84 Chesapeake Bay Program
2019-0003 07 2000 N Beauregard St 2023/2024 Filtering Practices 6/29/2024 0.057 0.057 0.09 0.96 66.77 45% 25% 55% 0.07 0.56 32.84 Chesapeake Bay Program
2019-0003 08 2000 N Beauregard St 2023/2024 Filtering Practices 6/29/2024 0.057 0.057 0.09 0.96 66.77 45% 25% 55% 0.07 0.56 32.84 Chesapeake Bay Program
2019-0003 09 2000 N Beauregard St 2023/2024 Filtering Practices 6/29/2024 0.057 0.057 0.09 0.96 66.77 45% 25% 55% 0.07 0.56 32.84 Chesapeake Bay Program
2019-0003 10 2000 N Beauregard St 2023/2024 Filtering Practices 6/29/2024 0.057 0.057 0.09 0.96 66.77 45% 25% 55% 0.07 0.56 32.84 Chesapeake Bay Program
2019-0003 11 2000 N Beauregard St 2023/2024 Filtering Practices 6/29/2024 0.057 0.057 0.09 0.96 66.77 45% 25% 55% 0.07 0.56 32.84 Chesapeake Bay Program
2019-0003 12 2000 N Beauregard St 2023/2024 Filtering Practices 6/29/2024 0.057 0.057 0.09 0.96 66.77 45% 25% 55% 0.07 0.56 32.84 Chesapeake Bay Program
2019-0003 13 2000 N Beauregard St 2023/2024 Filtering Practices 6/29/2024 0.057 0.057 0.09 0.96 66.77 45% 25% 55% 0.07 0.56 32.84 Chesapeake Bay Program
2019-0003 14 2000 N Beauregard St 2023/2024 Filtering Practices 6/29/2024 0.34 0.24 0.43 5.05 298.70 45% 25% 55% 0.32 265 150.14 Chesapeake Bay Program
2019-0004 01 400 Green St. 2023/2024 Permeable Pavement 2/2/2024 0.4629 0.4629 0.75 7.80 542.20 20% 10% 55% 0.59 4.21 276.83 Chesapeake Bay Program
2019-0004 02 400 Green St. MTD, prietary: | ic Devices 2/2/2024 26754 2.0183 3.54 40.65 2479.59 45% 25% 55% 0.82 0.00 384.74 VA BMP Clearinghouse-MTD
2019-0004 03 1200 N Quaker Ln 0: 024 (inc. Urban Bi 2/2/2024 0.6273 0.4583 0.81 9.43 566.53 45% 25% 55% 0.60 5.95 281.52 Va BMP Clearinghouse-MTD
2019-0026 01 1200 N Quaker Ln (inc. Urban Bi 4/5/2023 1.72 0.57 1.39 21.19 869.82 45% 25% 55% 1.70 12.43 797.64 Chesapeake Bay Program
2019-0026 02 1200 N Quaker Ln 2023/2024 Bioretention (inc. Urban Bioretention) 4/5/2023 0.57 0.38 0.69 8.32 478.50 45% 25% 55% 0.51 4.26 239.29 Chesapeake Bay Program
2019-0026 03 1200 N Quaker Ln 2023/2024 MTD/Proprietary: Filtering Devices 4/5/2023 3.48 113 279 4272 1736.72 20% 13% 50% 0.84 0.00 394.13 VA BMP Clearinghouse-MTD
2020-00001 02 1200 N Henry St 2023/2024 Filtering Practices 1/9/2024 0.04 0.04 0.07 071 49.08 45% 25% 55% 0.05 0.42 23.46 Chesapeake Bay Program
2020-00001 03 1200 N Henry St 2023/2024 Filtering Practices 1/9/2024 0.04 0.04 0.07 0.71 49.08 45% 25% 55% 0.05 0.42 23.46 Chesapeake Bay Program
2020-00001 04 1200 N Henry St 2023/2024 Filtering Practices 1/9/2024 0.04 0.04 0.07 071 49.08 45% 25% 55% 0.05 0.42 23.46 Chesapeake Bay Program
2020-00001 05 1200 N Henry St 2023/2024 Filtering Practices 1/9/2024 0.04 0.04 0.07 0.71 49.08 45% 25% 55% 0.05 0.42 23.46 Chesapeake Bay Program
2020-00001 06 1200 N Henry St 2023/2024 Filtering Practices 1/9/2024 0.04 0.04 0.07 071 49.08 45% 25% 55% 0.05 0.42 23.46 Chesapeake Bay Program
2020-00001 07 1200 N Henry St 2023/2024 Filtering Practices 1/9/2024 0.04 0.04 0.07 0.71 49.08 45% 25% 55% 0.05 0.42 23.46 Chesapeake Bay Program
2020-00001 08 1200 N Henry St 2023/2024 Filtering Practices 1/9/2024 0.04 0.04 0.07 071 49.08 45% 25% 55% 0.05 0.42 23.46 Chesapeake Bay Program
2020-00001 09 1200 N Henry St 2023/2024 Filtering Practices 1/9/2024 0.04 0.04 0.07 0.71 49.08 45% 25% 55% 0.05 0.42 23.46 Chesapeake Bay Program
2020-00001 01 1200 N Henry St 2023/2024 MTD/Proprietary: Filtering Devices 1/9/2024 0.6 0.6 0.97 10.12 702.79 45% 25% 55% 0.05 0.42 23.46 Chesapeake Bay Program
2020-0002 4301 W Braddock Rd 2023/2024 Permeable Pavement 1/17/2024 0.03 0.03 0.05 0.53 35.51 20% 10% 55% 0.04 0.29 18.77 Chesapeake Bay Program




City of Alexandria
BMP Calculations
July 1, 2023 - June 30, 2024

Location (Address or Lat/Long)  Reporting PY BMP Type romEETE | pemiimyy | PEEEAEES | e U] TSS(lbs/yr)  TPBMPEfficiency TN Efficiency  TSSEfficiency LE i Cnoredy RINREOISdl ERISS Rerored Efficency Method
Treated (lbs/yr) (lbs/yr) (lbs/yr) (lbs/yr) (lbs/yr)
2020-001501 801 North Fairfax 2023/2024 Vegetated Roof 5/13/2024 0.115 0.115 0.19 1.94 134.70 80% 85% 90% 0.11 0.80 51.61 Chesapeake Bay Program
2020-0015 02 801 North Fairfax 2023/2024 MTD/Proprietary: Filtering Devices 5/13/2024 0.249 0.249 0.40 4.20 291.66 45% 25% 55% 0.14 0.00 65.69 VA BMP Clearinghouse-MTD
2020-102501 3601 University Drive 0: 024 i ion (inc. Urban Bi i 5/3/2024 0.58 0.17 0.44 6.99 271.20 45% 25% 55% 0.33 2.75 154.84 Chesapeake Bay Program
2020-1025 02 3601 University Drive i ion (inc. Urban Bit i 5/3/2024 0.08 0.02 0.06 0.94 33.97 45% 25% 55% 0.04 0.35 18.77 Chesapeake Bay Program
2020-1025 03 3601 University Drive 2023/2024 Bioretention (inc. Urban Bioretention) 5/3/2024 0.13 0.03 0.09 1.51 52.72 45% 25% 55% 0.07 0.56 32.84 Chesapeake Bay Program
2020-1025 04 3601 University Drive i ion (inc. Urban Bit i 5/3/2024 0.06 0 0.02 0.60 10.55 45% 25% 55% 0.02 0.16 9.38 Chesapeake Bay Program
2020-1025 05 3601 University Drive 0: 024 i ion (inc. Urban Bi i 5/3/2024 0.07 0 0.03 0.70 12.31 45% 25% 55% 0.03 0.18 14.08 Chesapeake Bay Program
2020-1025 06 3601 University Drive i ion (inc. Urban Bit i 5/3/2024 0.06 0 0.02 0.60 10.55 45% 25% 55% 0.02 0.16 9.38 Chesapeake Bay Program
2020-1025 07 3601 University Drive 2023/2024 Bioretention (inc. Urban Bioretention) 5/3/2024 0.11 0.05 0.11 1.45 69.11 45% 25% 55% 0.08 0.65 37.54 Chesapeake Bay Program
2020-1025 08 3601 University Drive i ion (inc. Urban Bit i 5/3/2024 0.07 0.02 0.05 0.84 3222 45% 25% 55% 0.04 0.33 18.77 Chesapeake Bay Program
2020-1025 09 3601 University Drive 0: 024 i ion (inc. Urban Bi i 5/3/2024 0.21 0.08 0.18 2.66 116.56 45% 25% 55% 0.14 113 65.69 Chesapeake Bay Program
2020-1025 10 3601 University Drive i ion (inc. Urban Bit i 5/3/2024 0.08 0.03 0.07 1.01 43.93 45% 25% 55% 0.05 0.43 23.46 Chesapeake Bay Program
2020-1025 11 3601 University Drive 2023/2024 Bioretention (inc. Urban Bioretention) 5/3/2024 0.13 0.03 0.09 1.51 52.72 45% 25% 55% 0.07 0.56 32.84 Chesapeake Bay Program
2020-1025 12 3601 University Drive i ion (inc. Urban Bit i 5/3/2024 0.14 0.02 0.08 1.55 44.52 45% 25% 55% 0.06 0.51 28.15 Chesapeake Bay Program
2020-1025 13 3601 University Drive 0: 024 i ion (inc. Urban Bi i 5/3/2024 0.15 0.04 0.11 178 66.19 45% 25% 55% 0.08 0.68 37.54 Chesapeake Bay Program
2020-1025 14 3601 University Drive i ion (inc. Urban Bit i 5/3/2024 0.17 0.04 0.12 1.98 69.71 45% 25% 55% 0.09 1.39 4223 Chesapeake Bay Program
2020-1025 15 3601 University Drive 2023/2024 Bioretention (inc. Urban Bioretention) 5/3/2024 0.29 0.07 0.20 3.40 120.67 45% 25% 55% 0.15 1.27 79.76 Chesapeake Bay Program
2020-1025 16 3601 University Drive i ion (inc. Urban Bit i 5/3/2024 0.49 0.28 0.54 6.84 364.89 45% 25% 55% 0.49 4.05 229.91 Chesapeake Bay Program
SIT82-0021 615 Slaters Lane 2023/2024 Vegetated Roof 8/9/2023 0.01 0.01 0.02 0.17 11.71 80% 85% 90% 0.01 0.00 4.69 Chesapeake Bay Program
Totals 254.62 157.41 39.27 450.50 27,521.99 - - - 276.91 758.93 499,169.15
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URS Technical Memorandum

Date: April 23, 2015

To: City of Alexandria
Department of Transportation and Environmental Services
2900-B Business Center Drive
Alexandria, VA 22314

From: URS Corporation
12420 Milestone Center Drive, Suite 150
Germantown, MD 20876

RE: City of Alexandria- Lake Cook Retrofit Design

Draft Technical Memorandum- Chesapeake Bay TMDL Water Quality Credits
URS No. 15304189

Executive Summary

The City of Alexandria has identified retrofitting existing ponds as an initial step in
meeting the Chesapeake Bay Total Maximum Daily Load TMDL reductions specified in
its Municipal Separate Storm Sewer System (MS4) permit. A study commissioned by the
City in March 2013 identified Lake Cook as a candidate for water quality retrofits. In
December 2013, the City received a Stormwater Local Assistance Fund (SLAF) Grant
from the Virginia Department of Environmental Quality (VA DEQ) to help fund the
conversion of Lake Cook from a recreational fishing lake to a stormwater best
management practice (BMP). The purpose of this technical memorandum is to describe
the proposed BMPs for Lake Cook and summarize the water quality benefits in terms of
pounds of nitrogen, phosphorus, and total suspended solids that will be removed annually
by Lake Cook after retrofits are made.

With the exception of treatment volume storage, proposed retrofits to Lake Cook will
meet the criteria for a Level 1 Design Wet Pond, as listed in the Virginia DEQ
Stormwater Design Specification No. 14 — Wet Pond, Version 1.9, dated March 1, 2011.
The design specification can be found on the Virginia Stormwater Management BMP
Clearinghouse website (http:/www.vwrre.vt.edu/swe/). As a retrofitted wet pond with an
upflow filter, Lake Cook will remove approximately 1,610 pounds of nitrogen, 167
pounds of phosphorus, and 134,140 pounds of total suspended solids annually.

While Lake Cook is considered to be a recreational lake in its existing state, it appears on
the City’s BMP inventory with a credit for the treatment of 15 acres draining to it from
the adjacent Animal Welfare League property and a portion of Cameron Run Regional
Park. According to DEQ’s Draft Revised Guidance Memo No. 14-2012, and the SLAF
Program Guidelines, if an existing BMP is retrofitted, nutrient removal credit will be
allowed for the differences between the reported annual pollutant removals of the BMP
before retrofits were made (existing condition) and the calculated removals after
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retrofitting. The existing pollutant removal rates for Lake Cook were calculated using the
methods outlined in VA DEQ’s Draft Revised Guidance Memo No. 14-2012 for the 15
acres draining from the Animal Welfare League property and Cameron Run Regional
Park. The annual removal rates for Lake Cook in its existing condition are 23, 3, and
2,806 pounds of nitrogen, phosphorus, and total solids, respectively. Since the 15 acres
the City is taking credit for treating represents less than four percent of the total
watershed actually draining to Lake Cook, the City will get credit for the annual removal
of approximately 1,587 pounds of nitrogen, 163 pounds of phosphorus, and 131,334
pounds of total solids after completing retrofit improvements. The methods used to
calculate the existing and post-retrofit annual pollutant removal rates are discussed below
as well as design criteria that will be met as part of the Lake Cook retrofit.

Other design elements such as floating wetlands were included as additional features in
the feasibility study, which may be incorporated into the overall project. However, this
memorandum addresses only those water quality retrofits approved for nutrient removal
credit by the Virginia Stormwater Management BMP Clearinghouse.

Background

Located in the Cameron Run watershed, Lake Cook was originally constructed in the
1970s, and drains approximately 390 acres of urban land in Alexandria. Approximately
127 acres, or 33 percent, of the area draining to Lake Cook, is impervious. The lake has a
surface area of approximately 3 acres, and receives stormwater inflows primarily from
Strawberry Run. As part of Cameron Run Regional Park, the lake’s primary use is
recreational and it is regularly stocked by the Virginia Department of Game and Inland
Fisheries.

Description of Proposed Retrofits

Improvements to Lake Cook include retrofitting the lake to meet the criteria for a Level 1
Wet Pond, with the exception of treatment volume storage, as outlined by VA DEQ’s
Stormwater Design Specification No. 14, and the installation of an upflow filter. Some
design elements, such as multiple storage cells meet the criteria for a Level 2 Wet Pond
design. The following is a description of the required retrofits:

Treatment Volume — A treatment volume of approximately 14.8 acre-feet is required for
a Level 1 design, based on the Virginia Runoff Reduction Methodology spreadsheets.
This treatment volume may consist of storage entirely below the normal pool elevation,
or a combination of extended detention storage above the normal pool elevation plus the
storage volume below the normal pool elevation. Because Lake Cook is located within a
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Federal Emergency Management Agency (FEMA) regulated floodplain, URS
recommends that extended detention storage not be used to achieve the required
treatment volume, and that treatment volume storage be contained below the normal pool
elevation. Due to site constraints and conditions within the existing pond, the City
believes that providing a storage volume of 14.8 acre-feet below the normal pool
elevation is not feasible. The City would like to propose creating a storage volume that
correlates to a runoff treatment depth of 1 inch over the impervious area within the Lake
Cook watershed. With approximately 127.5 impervious acres in the watershed, that
volume is approximately 10.6 acre-feet.

Single Pond Cell — Currently, storage in the lake is provided within a single area. The
proposed design calls for a two-cell design. Multiple pond cells meet the criteria for a
Level 2 Wet Pond design.

Sediment Forebay — A significant amount of accumulated sediment can be seen in aerial
photographs at the mouth of Strawberry Run. Two sediment forebays will be
incorporated into the proposed design. Each pond cell will have a separate sediment

forebay.

Agquatic Benches — Aquatic benches will be provided according to the Level 1 Design
criteria. The location of the benches is yet to be determined.

Upflow Filter — Additional water quality improvements will be provided by the
construction of an upflow filter. While not a requirement for a Level 1 Design, it will
provide additional water quality benefits within the lake.

The proposed upflow filter design does not meet the Virginia Stormwater Management
BMP Clearinghouse criteria and has not been approved by VA DEQ as a water quality
BMP; therefore, the City will not get any additional nutrient removal credit.

The use of an upflow filter meeting the Virginia Stormwater Management BMP
Clearinghouse criteria would provide an additional 40-percent reduction in phosphorus.
When applied to the remaining phosphorus load untreated by the wet pond itself, an
additional 65 pounds of phosphorus could be removed annually.

Nutrient Removal Credit for Design Retrofits.
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In order to calculate the pounds of nutrients removed by Lake Cook after retrofits are
completed, the pollutant loads of nitrogen, phosphorus, and total suspended solids
generated by the Lake Cook watershed were calculated first. The pollutant loading rates
for the three pollutants were taken from Table 2b: Calculation Sheet for Estimating
Existing Source Loads for the Potomac River Basin, found in Alexandria’s 2013-2018
MS4 permit for Regulated Urban Impervious and Regulated Urban Pervious land uses.
The pollutant loading rates for forested land were taken from Table III.1 Forested
loading rates by basin: from DEQ’s Draft Revised Guidance Memo 14-2012. Table 1
shows the land use acres served by Lake Cook, the pollutant loads for each nutrient by
land use, and the total pollutant loads generated by the Lake Cook watershed.

June 30, 2015

43



Table 1. Lake Cook Watershed Pollutant Loads

Land U Poll Total Acres | Loading Rate | Pollutant | Total Load
and Use ollutant Served | (lbslaclyr) | Load (lbslyr) | (Ibslyr)
Regulated Urban Impervious | Nitrogen 127.54 16.86 2,150.32
Regulated Urban Pervious Nitrogen 221.51 10.07 2,230.61 4,599.20
Forest Nitrogen 41.26 5.29 218.27
Regulated Urban Impervious | Phosphorus 127.54 1.62 206.61
Regulated Urban Pervious |Phosphorus 221.51 0.41 90.82 302.80
Forest Phosphorus 41.26 0.13 5.36
Total
Regulated Urban Impervious |Suspended 127.54 1,171.32 149,390.15
Solids
Total
Regulated Urban Pervious |Suspended 221.51 175.80 38,941.46 | 191,628.70
Solids
Total
Forest Suspended 41.26 79.91 3,297.09
Solids

Because the proposed wet pond design does not strictly meet all of the Virginia
Stormwater BMP Clearinghouse standards for a Level 1 Wet Pond, the Clearinghouse
removal efficiencies, strictly speaking, cannot be used to calculate the annual pollutant
removals for the pond. Virginia DEQ’s Draft Revised Guidance Memo No. 14-2012
(dated March 19, 2015) states that the Chesapeake Bay Program Retrofit Curves should
be used to determine pollutant removal efficiencies when a BMP cannot meet the
Virginia Stormwater BMP Clearinghouse criteria. Based on a treatment depth of 1 inch
over the impervious acres in the Lake Cook watershed, the Chesapeake Bay Program
Retrofit Curves give removal efficiencies of 35% for nitrogen, 55% for phosphorus and
70% for sediment for Stormwater Treatment Practices (ST) such as wet ponds. Table 2
shows the annual pollutant removal rates based on the Lake Cook watershed pollutant
loads and nutrient removal efficiencies from the Bay Program Retrofit Curves (without
the benefit of an approved upflow filter). The City would like to use the removal
efficiencies from Bay Program Retrofit Curves to calculate the nutrient reduction credit
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for the proposed retrofit design for three reasons. First, recent correspondence with DEQ
confirmed that the Bay Program Retrofit curves must be used to calculate nutrient
reduction efficiencies for BMPs that do not meet the BMP Clearinghouse criteria, and
given a lack of other methods to compute efficiencies, permittees may use those
efficiencies calculated by the curves. Secondly, the proposed retrofit design meets all
other criteria for a Level 1 Wet Pond design, and even meets the criteria for a Level 2
Wet Pond design by providing multiple cells, each having its own sediment forebay.
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Thirdly, the proposed retrofit design still provides storage for a runoff treatment depth of
1 inch over the impervious acreage within the watershed.

Table 2. Annual Nutrient Removal by Lake Cook After Retrofitting

Annual Pollutant Re_m_oval I=Q|I1I:tuaanlt
Pollutant Load Input from Efficiency Removal
Watershed (lbs/yr) (%) (Ibs/yr)
Nitrogen 4,599.20 35 1,609.72
Phosphorus 302.80 55 166.54
Total Suspended Solids 191,628.70 70 134,140.09

The conversion of Lake Cook to a Level 1 Design Wet Pond through retrofitting will
result in the removal of approximately 1,610 pounds of nitrogen, 167 pounds of
phosphorus, and 134,140 pounds of total suspended solids.

Existing BMP Nutrient Removal

Per DEQ’s Draft Revised Guidance Memo No. 14-2012 and the SLAF Program
Guidelines, pollutant removal rates for an existing BMP must be calculated and
subtracted from the removal rates for the BMP after upgrades and retrofitting are
complete. In the case of Lake Cook, the nutrient removal provided by the lake in its
existing state was calculated for the 15-acre Animal Welfare League that drains to the
lake, which is the reported acreage serviced by Lake Cook in the City’s BMP inventory.
Since the lake does not meet the Virginia Stormwater Management BMP Clearinghouse
standards for a wet pond in its existing state, the Chesapeake Bay Program BMP removal
efficiencies for a wet pond (nitrogen — 20 percent, phosphorus — 45 percent, and total
suspended solids — 60 percent) were used as a starting point for the calculations, per
Example V.D.2 in the Draft Revised Guidance Memo 14-2012.

Due to the age of the lake and the lack of original design criteria, downward
modifications were made to the Chesapeake Bay Program’s removal efficiencies.
Specifically, 10-percent reductions in efficiency were taken for age since the lake was
constructed in the 1970s. The age of the lake combined with the lack of a sediment
forebay and the lack of aquatic benches resulted in a total downward reduction of 30
percent. The resulting pollutant removal efficiencies used for calculating the existing
pollutant removal rates are: 14 percent, 31.5 percent, and 42 percent for nitrogen,
phosphorus, and sediment, respectively.

Tables 3 and 4 show the existing pollutant loads and the pollutant removal rates credited
to Lake Cook for treatment of the 15-acre Animal Welfare League site. The pollutant



URS

loads were based on 4.44 acres of urban impervious, 6.64 acres of urban
pervious, and 3.92 acres of forested land.
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Table 3. Existing Pollutant Loads from the Animal Welfare League/Cameron Run Regional Park

Total Acres | Loading Rate | Pollutant | Total Load
Land Use Pollutant Served | (lbslaclyr) | Load (Ibslyr) | (Ibslyr)

Regulated Urban Impervious | Nitrogen 4.44 16.86 74.86
Regulated Urban Pervious | Nitrogen 6.64 10.07 66.86 162.46
Forest Nitrogen 3.92 5.29 20.74
Regulated Urban Impervious | Phosphorus 4.44 1.62 7.19
Regulated Urban Pervious |Phosphorus 6.64 0.41 2.72 10.42
Forest Phosphorus 3.92 0.13 0.51

Total
Regulated Urban Impervious |Suspended 4.44 1,171.32 5,200.66

Solids

Total
Regulated Urban Pervious |Suspended 6.64 175.80 1,167.31 6,681.22

Solids

Total
Forest Suspended 3.92 79.91 313.25

Solids

Table 4. Pollutant Removals for Existing Lake Cook

Pollutant LoadInput from | Effciancy | ‘Anrual Pollutant
Watershed (lbs/yr) (%)
Nitrogen 162.46 14 22.74
Phosphorus 10.42 31.5 3.28
Total Suspended Solids 6,681.22 42 2,806.11

Based on the differences between the annual pollutant removal rates calculated
for Lake Cook as an existing BMP treating 15 acres of the Lake Cook
watershed (as reported by



the City) and the pollutant removal rates that will be provided by the new water
quality retrofits, the City of Alexandria should be allowed to take credit for an
incremental increase of 1,587 pounds of nitrogen, 163 pounds of phosphorus,
and 131,334 pounds of total suspended solids towards meeting its Chesapeake
TMDL reductions. Table 5 summarizes the existing and future pollutant
removals, and incremental increase in nutrient removal credit.
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Table 5. Existing, Future, and Incremental Pollutant Load Reductions
Existing Annual Annual Pollutant Incremental Difference
Pollutant Pollutant Load Removal Rates After | Between Annual Pollutant
Reductions (lbs/yr) | Retrofitting (Ibs/yr) Removal Rates (Ibs/yr)
Nitrogen 22.74 1,609.72 1,586.97
Phosphorus 3.28 166.54 163.25

Total Suspended Solids 2,806.11 134,140.09 131,334
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Technical Memorandum

To: City of Alexandria

From: Brian Finerfrock, Eliana Rios
Rummel, Klepper & Kahl, LLP

Date: September 11, 2014

Subject: Four Mile Run Stream Restoration — Tidal Wetland Pollutant Removal — Protocol 3

The following memorandum documents the use of the “Recommendations of the Expert Panel to Define
Removal Rates for Individual Stream Restoration Projects” prepared by Tom Schueler (Chesapeake
Stormwater Network) and Bill Stack (Center for Watershed Protection) to determine the pollutant
removal amount for the proposed tidal wetland restoration site associated with the Four Mile Run Tidal
Restoration project.

Introduction

. . . . . Recommendations of the Expert Panel to Define
The tidal wetland restoration site will be assessed using Protocol 3- it
Individual Stream Restoration Projects

Credit for Floodplain Reconnection Volume. The intent of this
protocol is to provide mass sediment and nutrient reduction credit
for projects which provide a reconnection of stream channels to
their flood plains over a wide range of storm events. This criteria
matches the intended function of the proposed wetland by
providing a floodplain connection to the main channel (Four Mile
Run). It should be noted that the Virginia Runoff Reduction
Methodology Standard Constructed Wetland, is not an
appropriate assessment of the pollutant removal conditions of the
proposed wetland because the Constructed Wetland design and

function relies on the long term storage of water over a wetland

vegetation which is a function of a stand riser. Whereas the

pollutant removal capability of the proposed wetland will be a function of the sediment deposition, plant
pollutant uptake, denitrification, and other biological and physical processes.
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METHOD AND QUALIFYING CONDITIONS

The applicable mass sediment and nutrient reduction credit is limited to the volume of water, up to 1
foot, captured by the wetland (floodplain reconnection).

FLOODPLAIN RECONNECTION
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A few criteria are required to be evaluated to determine applicability:

1. Is the project primarily designed to protect public infrastructure by bank armoring or riprap?- NO

2. Is the stream reach greater than 100 feet in length and still actively enlarging or grading in response
to upstream development or adjustment to previous disturbances in the watershed? Yes

3. Does the project utilize a comprehensive approach to the stream/wetland restoration design? Yes
4. Will the project comply with state and federal permitting?- Yes

5. Are activities being proposed in a high function portion of the urban stream corridor?- No

Site Conditions

The proposed wetland is a tidally influenced wetland, located in the Four Mile Run Park, in the City of

Alexandria. The proposed wetland is planned to be 2 acres in size, with a design intended to minimize
phragmite colonization.

PROPOSED WETLAND
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Site Computations:

September 2014

Step 1: Estimate Floodplain Connection Volume

The proposed wetland is tidally influenced, therefore there is a baseflow condition. For pollutant
removal efficiencies we determined which portion of the 1-inch storm event (Water Quality Volume

event) will be available to the wetland for potential treatment. We determined the full range of 1-inch

watershed inches if available to the wetland for potential treatment.

It should be noted that determination of the use of 1-inch storm events for purposes of treatment

volume for the runoff reduction methodology was based an analysis of rainfall data at Reagan National

Airport, which is very close to the project site and applicable for use in determining rainfall-runoff
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characteristics of Four Mile Run.

Step 2: Estimate Phosphorus, Nitrogen and Total Suspended Solids (TSS) Removal Rate Available to

Floodplain Reconnection
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Under the guidance of the protocols, the maximum removal efficiency for wetland/floodplain
reconnection is 30%. Based on the available volume in the proposed wetland with a maximum depth of
1.0 feet, we conclude that for treatment purposes, storm events up to the 0.5 inch storm event with a

floodplain storage volume (watershed inches) of 1-inch, will allow for our wetland to achieve a
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phosphorus (P), nitrogen (N) and total suspended solids (TSS) removal efficiency of 10%, 6.8% and 6.8%

respectively.

ANNUAL TP REMOVAL

Figure 1-Annual Total Phoshorus (TN) removal as afunction offloodplain storage volume for several rainfall thresholds that allow runoff to

access the floodplain.
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Tidal Wetland Pollutant Removal- Protocol 3

Annual TSS Removal
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Figure 3-Annual Total Suspended Solids (TSS) removal as a function offloodplain storage volume for several rainfall thresholds that allow runoff

to access the floodplain

Step 3: Compute Annual Phosphorus, Nitrogen and Total Suspended Solids Load

Our analysis performed a watershed
analysis of the watershed to determine
the potential phosphorus loading for Four
Mile Run. Four Mile Run watershed
drainage area to the wetland is
approximately 10,560 acres, comprised of
a highly urbanized watershed, with 10% B
soils and 90% D soils in average.

Our analysis utilized two methodologies of
determining the potential phosphorus and
nitrogen loads: Virginia Runoff Reduction

Methodologies and Chesapeake Bay Watershed Model projections (CBWM). The later methodology was also
used for computing TSS loads. Using these two methods, the results for phosphorus and nitrogen loads

were comparable:

e  Runoff Reduction Methodology: 21,074 Ibs/yr for Phosphorus and 150,759 Ibs/yr for Nitrogen.

e Chesapeake Bay Watershed Model (CBWM): 21,648 Ibs/yr (using 2.21 Ilbs/acre/yr of
impervious cover & 0.6 Ibs/acre/yr for pervious cover)for Phosphorus, 142,879 Ibs/yr (using 13.9
Ibs/acre/yr of impervious cover & 10.2 Ibs/acre/yr for pervious cover) for Nitrogen and
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Tidal Wetland Pollutant Removal- Protocol 3

11,355,168 Ib/yr (using 1,175 Ibs/acre/yr of impervious cover & 178 Ibs/acre/yr for pervious
cover)for Total Suspended Solids.

Due to the wide acceptance of Runoff Reduction, we chose to utilize the Runoff Reduction Methodology
Loadings: 21,074 lbs/yr for Phosphorus and 150,759 Ibs/yr for Nitrogen. As only one methodology was
evaluated for Total Suspended Solid the Chesapeake Bay model loadings will be utilized: 11,355,168

Ib/yr.
Step 4: Compute Annual Pollutant Reduction Credit

From step 2, we determined the wetland will have a phosphorus removal rate of approximately 10%.
With an estimated pollutant loading of 21,074 Ibs/year the total potential phosphorus removal would be
2,107.4 lbs/year. But, due to the wetland area being less than 1% of the watershed area, we cannot
take full credit for the load reduction, but rather a portion of the removal (0.019%), this yields a
phosphorus credit of 40.0 Ibs/year of removal.

Again, from step 2, we determined the wetland will have a nitrogen removal rate of approximately 6.8%.
With an estimated pollutant loading of 150,759 Ibs/year the total potential nitrogen removal would be
10,252 lbs/year. But, due to the wetland area being less than 1% of the watershed area, we cannot take
full credit for the load reduction, but rather a portion of the removal (0.019%), this yields a nitrogen

credit of 194.8 Ibs/year of removal.

Lastly, from step 2, we determined the wetland will have a Total Suspended Solids (TSS) removal rate of
approximately 6.8%. With an estimated pollutant loading of 11,355,168 Ibs/year the total potential TSS
removal would be 784,933 Ibs/year. But, due to the wetland area being less than 1% of the watershed
area, we cannot take full credit for the load reduction, but rather a portion of the removal (0.019%), this
yields a TSS credit of 14,914 Ibs/year of removal.
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Tidal Wetland Pollutant Removal- Protocol 3

Appendix A:
Recommendations of the Expert Panel to Define Removal Rates for Individual Stream Restoration

Projects (May 2013)

June 30, 2015 59
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City of Alexandria, Virginia

TECHNICAL MEMORANDUM

DATE: August 21, 2017
SUBJECT: Ben Brenman Pond Retrofit Pollutant Removal Calculations

PREPARED BY:  City of Alexandria and URS

Purpose
The City of Alexandria has been proactive in its approach to meeting the Chesapeake Bay Total

Maximum Daily Load (TMDL) reductions specified in its Municipal Separate Storm Sewer
System (MS4) permit. The City identified retrofitting its exiting stormwater ponds as a first step
towards meeting its required Chesapeake Bay TMDL reductions. A study commissioned by the
City in August 2012 identified several wet ponds as candidates for water quality improvement
retrofits. In December 2014, the City received a Stormwater Local Assistance Fund (SLAF) grant
from the Virginia Department of Environmental Quality (VA DEQ) to help fund retrofitting Ben
Brenman Pond to meet the design criteria for a Virginia Best Management Practice (BMP)
Clearinghouse Level 2 Wet Pond.

The purpose of this technical memorandum is to describe the proposed retrofits to Ben Brenman
Pond and to summarize the water quality benefits in terms of pounds of nitrogen, phosphorus,
and total suspended solids.

Background
Ben Brenman Pond, also referred to as Cameron Station Pond, is located in Ben Brenman Park

and was originally constructed in the late 1990s as a stormwater management facility for the
adjacent Cameron Station residential development. The pond receives drainage from
approximately 255 acres of urban land in the City and is located in the Backlick Run watershed.
Backlick Run is a tributary to Holmes Run which flows into Cameron Run and then the Potomac
River. Approximately 179 acres (62 percent) of the drainage area for Ben Brenman Pond is
impervious. The pond has a surface area of approximately 6.1 acres. In addition to serving as a
stormwater management facility, the pond is a popular amenity to the Cameron Station residents,
and Ben Brenman Park is heavily used by the local residents.

Proposed Retrofits

Improvement to the existing Ben Brenman Pond will involve adding or retrofitting water quality
features in order for the pond to meeting the Level 2 Wet Pond criteria as outlined in Virginia
DEQ Stormwater Design Specification No. 14 — Wet Pond, Version 1.9, dated March 1, 2011.
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Also, the retrofitted pond will provide water quality treatment for previously untreated
stormwater in the Backlick Run watershed. Low flows from adjacent storm sewer systems will
be diverted to the pond, which will provide water quality treatment for an additional 35 acres of
regulated urban pervious and impervious land. The following sections provide detailed
descriptions of the proposed retrofits.

Pond and Forebay Treatment Volume

A treatment volume of 24.5 acre-feet is required to meet Level 2 design criteria for the
proposed 290 acres (after diversion of the additional 35 acres) being routed to the pond.
As outlined in the Virginia DEQ Stormwater Design Specification for Wet Ponds, this
treatment volume may consist of the volume entirely below the normal pool elevation, or
a combination of the volume associated with extended detention above the normal pool
elevation and the volume below the normal pool elevation. Currently, Ben Brenman Pond
has a storage volume of approximately 23.8 acre-feet. After the pond is retrofitted, the
treatment volume will increase to approximately 27 acre-feet.

Multiple Cell Design

Storage in the pond is currently provided within two cells: a sediment forebay and the
larger main pond. Since the entire treatment volume will be contained below the normal
pool elevation, the pond must have at least 3 internal cells to meet the Level 2 design
criteria. The proposed design includes dividing the main pond cell into two cells using a
weir structure across the narrowest portion of the pond.

Sediment Forebay

The sediment forebay is located on the west side of the pond and is separated from the
main pond by an earthen berm. The design plans for the pond show a storage volume of
1.7 acre-feet for the forebay, which is approximately 0.5 acre-feet smaller than what the
VA DEQ Stormwater Design Specification require for a Level 1 Wet Pond. Bathymetry
conducted in Fall of 2012 indicates that a significant amount of sediment has
accumulated in the forebay and the volume has been reduced to approximately 1.1 acre-
feet. The proposed retrofit will dredge the existing forebay area to its original constructed
volume and increase its volume to 3.7 acre-feet by shifting the location of the earthen
weir further into the main pond. The volume of 3.7 acre-feet is consistent with the
necessary volume for a sediment forebay of a Level 2 Wet Pond draining 290 acres. The
retrofitted forebay will have a surface area of approximately 0.7 acres and account for
11% of the retrofitted pond’s surface area.

Aquatic Benches

The existing pond does not include aquatic benches and the as-built plans confirmed that
benches were not included in the original construction. The VA DEQ Stormwater Design
Specification requires aquatic benches for a Level 2 Wet Pond and, as part of the retrofit,
they will be constructed around the perimeter of the pond. The aquatic benches will be 5
feet wide around the perimeter of the sediment forebay and 10 feet wide around the
perimeter of the two internal pond cells. They will also serve as a safety feature in the
event of someone or something falls into the pond.



Wetlands

The VA DEQ Stormwater Design Specification for Wet Ponds specify that wetlands
make up more than 10 percent of the pond area. Based on the High Marsh Zone definition
found in Virginia DEQ Stormwater Design Specification No. 13 — Constructed Wetlands,
those portions of the aquatic benches that are within 6 inches (above or below) the normal
pool elevation will be considered wetland areas for the purpose of meeting this
requirement. The proposed aquatic benches will provide approximately 0.4 acres of
wetlands around the perimeter of the pond. In addition, floating wetlands will be added to
the pond to meet the remaining 10 percent requirement. Together, the floating wetlands
and aquatic bench wetlands will be equal to or greater than the 0.61 acres in size, given
the pond surface area of approximately 6.1 acres.

Aerators

The existing pond contains two types of aerators. Originally, the pond was equipped with
five aerators that pumped surface water in the form or fountains. Since the pond’s
construction, the City’s park service added additional underwater aerators closer to the
bottom of the pond. There is no plan to alter the existing aerators, and they will continue
to remain in the pond.

Upflow Filter

Additional water quality improvements are provided by an existing upflow filter
consisting of aggregate media. Although, it is not a requirement for a Level 1 or 2 design,
the upflow filter will remain in the pond, and will not be altered as part of the retrofit
design.

The City has noted improved water quality downstream from Ben Brenman Pond that has
not been observed downstream from other City-owned retention ponds. This is believed
to be at least partially attributed to the upflow filter. A similar upflow filter was added to
the retrofit design for nearby Lake Cook, which the City is also retrofitting to help comply
with its required Chesapeake Bay TMDL reductions.

Pollutant Calculations

The following sections describe the methodologies and procedures used to compute the existing
conditions and proposed retrofit conditions pollutant removals for Ben Brenman Pond. The
procedures and methodologies found in Guidance Memo No. 15-2005 (GM15-2005), also
referred to as the Chesapeake Bay TMDL Action Plan Guidance, were used in the pollutant
calculations.

Existing Conditions

Ben Brenman Pond currently treats 255 acres of urban land due to the existing drainage
infrastructure. Since the initial/existing pond was not build to meet the VA Stormwater
BMP Clearinghouse standards, the existing pollutant removal rates for Ben Brenman
Pond were calculated based on the Chesapeake Bay Program (CBP) established
efficiencies for Wet Ponds and Wetlands provided in Table V.C.1 Chesapeake Bay



Program BMPs, Established Efficiencies of GM15-2005.
Table V.C.1 — Chesapeake Bay Program BMPs, Established Efficiencies

Chesapeake Bay Program BMPs TN TP TSS

Wet Ponds and Wetlands 20% 45% 60%

Due to the existing forebay being substantially undersized and the lack of aquatic
benches, a downward modification to the Chesapeake Bay Program efficiencies was used.
Example V.D.2 in GM15-2005 provides an example of this same approach.

Design Deficiency Downward Modification
Undersized Forebay 10%
No Aquatic Benches 10%
TOTAL 20%

After incorporating the downward modifications, the resultant adjusted pollutant removal
efficiencies were as follows:

Table 1: Ben Brenman Pond Existing Conditions Pollutant Load Reduction Efficiencies
Pollutant CBP Downward Adjusted
Efficiency Modification Efficiency

TN 20% 20% 16%

TP 45% 20% 36%

60% 20% 48%

The Potomac River Basin 2009 edge of stream loading rates (Ibs/acre/yr) can be found in
the table below and in Table 2 b of GM15-2005.

Table 2: Potomac River Basin Pollutant Loadings

Pollutant Land Use Loading
Reg Urb Imp 16.86
Nitrogen Reg Urb Per 10.07
Forest 5.29
Reg Urb Imp 1.62
Phosphorus Reg Urb Per 0.41
Forest 0.13
Total Reg Urb Imp 1171.32
Suspended Reg Urb Per 175.8
Solids Forest 79.91

It should be noted that the forest loading rate was not used in the calculations because no
land within the pond’s contributing drainage area was considered to be forested. There are
areas of tree cover within the drainage area; however, the Chesapeake Bay Phase 6
TMDL Model categorizes these areas as Tree Canopy over Turf Grass or trees within 30’
to 80’ of non-road impervious surfaces where the understory is assumed to be turf grass
or otherwise altered through compaction, removal of surface organic material, and/or



fertilization. Subsequently, the forest loading rates were not used in the existing condition
or proposed retrofitted condition pollutant calculations.

Using the loadings and efficiencies determined above, the total nitrogen, total
phosphorus, and total suspended solids removed by the existing pond were computed as
shown below.

Table 3: Ben Brenman Pond Existing Conditions Pollutant Load Reductions
Area | Impervious TN TP INN) B\ TP TSS

Treated Treated Load Load Load Removed Removed Removed
(ac) (ac) (Ib/yr) (Ib/yr) (Ib/yr) (Ib/yr) (1L7%9) (Ib/yr)

255.11 144.1 3547.40 | 278.96 188,303 567.58 100.42 90,385.33

Proposed Retrofitted Conditions

The retrofitted pond will be designed to treat runoff from the 255 acres of urban land
currently draining to it, as well as previously untreated runoff from an additional 35 acres
of urban land that will be diverted to the pond.

After retrofitting, the pond will meet the Level 2 design criteria and will be eligible to
receive the corresponding pollutant load reductions as presented in Table V.A.1 Virginia
Stormwater BMP Clearinghouse BMPs, Established Efficiencies of GM15-2005. The
Level 2 Wet Pond efficiencies for TN are 40% (30% in the coastal plain terrain) and for
TP are 75% (65% in the coastal plain terrain). Some physiographic maps indicate that the
majority of the City of Alexandria falls within the coastal plain region; however, a closer
examination of the terrain and other determining characteristics suggests that the west
side of the City more closely resembles the piedmont physiographic region. This includes
the area where Ben Brenman Pond is located. As a result, the higher efficiencies
associated with the non-coastal plain region are used to calculate the pollutant removals
for the proposed retrofitted pond.

Table V.A.1 - Virginia Stormwater EMP Clearinghouse BMPs, Established Efficiencies

Practice
Number Practice TN TP
Wet Pond 1 30% (20%) 50% (45%)°
14 Wet Pond 2 40% (30%)° 75% (65%)

*Lower nutrient remaval in parentheses _applyr to wet ponds in coastal plain terrain

Since there are no established efficiencies for TSS in the Virginia Stormwater BMP
Clearinghouse, Appendix V.A of GM15-2005 states that permittees should use the
retrofit curves developed by the Bay Program or the CBP Established Efficiencies. Using
the treatment volume of the proposed retrofitted pond (27 acre-feet) and the impervious
area treated (179.1 acres), a treated runoff depth of 1.81 inches was computed. Using the
equations for the retrofit curves, a TSS efficiency value of 77.7% was calculated.



Table 4: Ben Brenman Pond Proposed Conditions Pollutant Load Efficiencies
TN TP TSS

Efficiency Efficiency Efficiency

40% 75% 77.7%

Using the loadings and efficiencies determined above, the total nitrogen, total
phosphorus, and total suspended solids removed by the proposed retrofitted Level 2 pond
were computed as shown below.

Table 5: Ben Brenman Pond Proposed Conditions Pollutant Load Reductions

Area  Impervious TN TP INN) TN TP TSS
Treated Treated Load Load Load Removed Removed Removed

(ac) ) (b/yr)  (blyr)  (@b/yr)  (b/yr)  (blyr) (b/yr)

290.11 179.1 3785.05 | 335.66 | 229,299 | 1,514.02 251.74 178,119.26

Incremental Difference in Pollutant Removals
According to GM15-2005, permittees will calculate the credit associated with BMP
enhancement, conversion, and restoration using an incremental rate.

The difference between the pollutant loads currently being removed by the existing pond
and the loads which will be removed by the proposed retrofitted pond will be equal to the
amount that can be associated with the project. Using the existing and proposed pollutant
removals, the following values are the pollutant removals associated with the retrofit
project and can be applied toward the City’s required Chesapeake Bay TMDL pollutant
load reductions.

Table 6: Ben Brenman Pond Incremental Pollutant Load Reductions (Credits)
TN TP TSS

Removed Removed | Removed
(Ib/yr) (Ib/yr) (Ib/yr)

946.44 151.32 87,733.93
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From: Brooks, Kelsey (DEQ) <Kelsey.Brooks@deq.virginia.gov>

Sent: Monday, November 30, 2015 11:43 AM

To: Jesse Maines

Subject: VAR040057 Chesapeake Bay TMDL Action Plan - Additional Info Required
Follow Up Flag: Flag for follow up

Flag Status: Flagged

Hello Jesse,

The Chesapeake Bay TMDL Action Plan for the City of Alexandria is currently under review. However, the following
supplemental and/or clarifying information is necessary before the review of the Action Plan can be completed:

1. Current Program and Legal Authority — Please provide an affirmative statement that the permittee has
sufficient legal authorities in place to meet the requirements of the TMDL.

2. Service Area Delineation — Please provide additional information on the method the permittee used to verify
the forested acres that were excluded from the service area are greater than or equal to 900m? contiguous and
are otherwise undeveloped.

3. Gordon Recycling Limited Liability Corporation — Our records indicate this facility is no longer active. The
permittee should not exclude the lands draining from this site from its service area. Please revise the loading
calculations appropriately.

4. Historical BMPs — Please provide the list of Historical BMPs that are being submitted for credit towards the
TMDL. The list should include the following for each BMP:

1. The date the BMP was installed

2. The BMP type

3. The method that was used to determine the BMP efficiency for each POC
4. The BMP efficiency for each POC

5. The reductions for each POC

5. Lake Cook — Please clarify if the lake is being expanded — it is unclear from the information provided how the
lake is treating 15 acres in its present condition, but will treat 390 acres once it is upgraded.

6. Eisenhower Pond 19 — The method the permittee used to determine the efficiencies used to determine the
reductions for this pond is unclear from the information provided. Please provide the following information:

1. The project’s required reductions (total acres, percent impervious)

2. The pond’s total reductions

3. The RD value that was used to determine the BMP’s efficiencies

4., The date the BMP was implemented.
In addition the TSS value provided in the description does not appear to match the value for TSS provided in
Table 15. Please verify which value is correct.

7. Cameron Station Pond - Similarly to the Lake Cook project it is unclear to the Department why the pond is
treating 94 acres prior to the ponds upgrade and 248.1 acres after the ponds upgrade if the facility’s footprint is
not increasing. Please provide additional information concerning the change in the pond’s drainage area.

8. Section 8.5 — Please provide the following information for each BMP summarized in Table 12:

1. The date the BMP was installed
2. The BMP type



3. The BMP efficiency for each POC
Please note the values in Table 12 do not appear to match the values in Table 15. Please verify which of the
reported values are correct.

9. Four Mile Run Stream Restoration — Please note that it is not appropriate to apply the stream restoration
protocols to streams that are tidally influenced. Based on the information provided in this section, it does not
appear that the application of Protocol 3 is appropriate.

10. Aggregate Method Applications — Please note that the calculations the permittee provided in Table 7 do not
appear to match the method provided in Guidance Memo 15-2005. The permittee should also take in to account
the change in pervious acres when applying the aggregate accounting method. Please revise the provided
calculations.

11. Grandfathered Projects — Please provide the list of grandfathered projects summarized in Table 8. Also, please
provide the same information as requested in comment 3 for the BMPs that were included in Table 8.

12. Public Comment Period — This process should have been completed prior to the Action Plan submittal. If the
permittee has posted the plan and solicited comments, please let us know. If not, this process should be
undertaken as soon as possible.

Please provide the above information no later than December 14, 2015. If there is information in the Action Plan that
explains these issues that has been overlooked, please let me know.

If you have any questions, please contact me at 804-698-4321 or kelsey.brooks@deq.virginia.gov.

Thank you,
Kelsey Brooks

MS4 Stormwater Specialist
Department of Environmental Quality
629 E Main St, Richmond, VA 23219
P: (804) 698-4321

E: kelsey.brooks@deq.virginia.gov



DEPARTMENT OF TRANSPORTATION
AND ENVIRONMENTAL SERVICES
P.O. Box 178 - City Hall
Alexandria, Virginia 22313

703-746-4025
www.alexandriava.gov

December 14, 2015

Via Email: kelsey.brooks@deq.virginia.gov

Kelsey Brooks

MS4 Stormwater Specialist
Department of Environmental Quality
629 E Main St, Richmond, VA 23219

RE:  City of Alexandria Response to DEQ Additional Information Request: MS4 VAR040057
Chesapeake Bay TMDL 5% Action Plan

Ms. Brooks:

The City received the electronic correspondence entitled “VAR040057 Chesapeake Bay TMDL Action
Plan — Additional Info Request” on November 30, 2015 in response to the City’s June 30, 2015
“Chesapeake Bay TMDL Action Plan for 5% Compliance” submitted to the Virginia Department of
Environmental Quality (DEQ) on October 1, 2015 in compliance with the MS4 permit. The responses
below are provided to address the additional information and/or clarifications requested to aid in review
of the submitted action plan and will be considered as an addendum to the action plan.

Your request is provided in italics below in its entirety, along with the City’s responses in non-italics.
Hi Jesse,

The Chesapeake Bay TMDL Action Plan for the City of Alexandria is currently under review. However,
the following supplemental and/or clarifying information is necessary before the review of the Action
Plan can be completed:

1. Current Program and Legal Authority — Please provide an affirmative statement that the
permittee has sufficient legal authorities in place to meet the requirements of the TMDL.

Response: Please note that Section 2 of the action plan contains detailed information illustrating
the City’s ability to meet the requirements of the TMDL. The City affirms that it has sufficient
legal authorities in place to meet the requirements of the TMDL.

2. Service Area Delineation — Please provide additional information on the method the permittee
used to verify the forested acres that were excluded from the service area are greater than or
equal to 900m’ contiguous and are otherwise undeveloped.
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Response: The City took a conservative approach to forested acres in delineating the MS4
service area. Forested areas located in Resource Protection Areas that are undeveloped and/or
greater than 900 square meters were excluded. Forested areas draining to a regulated outfall that
are not associated with an undeveloped RPA were considered as pervious, regardless of size.

Gordon Recycling Limited Liability Corporation — Our records indicate this facility is no longer
active. The permittee should not exclude the lands draining from this site from its service area.
Please revise the loading calculations appropriately.

Response: This property was previously not included in the service area and loading calculations
due to the active VPDES permit and that the property does not drain to the delineated service
area. In the absence of an active permit, the property continues to be excluded from the service
area and loading calculations since it is not within the delineated service area.

Historical BMPs — Please provide the list of Historical BMPs that are being submitted for credit
towards the TMDL. The list should include the following for each BMP:
1. The date the BMP was installed
The BMP type
The method that was used to determine the BMP efficiency for each POC
The BMP efficiency for each POC
The reductions for each POC

U

Response: Historical BMP data was included in Appendix B of the Chesapeake Bay TMDL
Action Plan dated June 30, 2015 that included #2 (VA Clearinghouse name), #4 (TP only) and #5
above. The table did not contain the date installed since it was given that the BMPs presented
were indeed installed between January 1, 2006 and June 30, 2009. The table has been revised to
include the requested information. 2006 — 2009 BMPs are presented here in Attachment 1A, and
2009 — 2014 BMP credits (see below for offsets) are presented in Attachment 1B

Lake Cook — Please clarify if the lake is being expanded — it is unclear from the information
provided how the lake is treating 15 acres in its present condition, but will treat 390 acres once it
is upgraded.

Response: Lake Cook is a fishing pond created prior to 1992 that was not built for water quality
and quantity purposes and does not conform to any standard. As such, the pond provides no
water quality benefit. The 15 acres assigned to the pond is associated with a water park that was
constructed on City property. The Lake Cook Retrofit Project was awarded a Stormwater Local
Assistance Fund (SLAF) grant in FY2014, and includes the installation of a sediment forebay,
aquatic bench and capture volume to treat approximately 390 acres to the 1 water quality
standard.

Eisenhower Pond 19 — The method the permittee used to determine the efficiencies used to
determine the reductions for this pond is unclear from the information provided. Please provide
the following information:

1. The project’s required reductions (total acres, percent impervious)

2. The pond'’s total reductions

3. The RD value that was used to determine the BMP's efficiencies

4. The date the BMP was implemented.
In addition the TSS value provided in the description does not appear to match the value for TSS
provided in Table 15. Please verify which value is correct.
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Response: This regional wet pond implemented in “Eisenhower Block 19” treats additional
acreage than required to meet the project’s water quality requirements. The project is currently
under construction (Site Plan DSP2012-00028) by a private developer and slated for completion
Spring 2016, so the date of installation requested per #4 is not yet applicable. City staff
negotiated with the developer to provide reductions beyond those required for the development
project. The following provides project information:

e The RD value is 0.40” based on RD = (1.81 ac-ft.)(12) / 53.68 Ia, using the Bay Curves
for a Stormwater Treatment (ST) practice since this is a wet pond.

e Bay Curve efficiencies: TP =38%, TN = 22.5%, TSS =45%

e Pond drains a total of 67.1 acres (53.68 impervious aces)

e Project considered new development with 0% impervious existing and about 50%
proposed. (see lines #3 and #4 below)

e Reductions required to meet the 16% land cover condition was calculated by subtracting
#5 from #3.

e Total reductions in #2 minus the required reductions for the project #6 (old technical
criteria requirements and offset to 16%) equals the additional credits in #7 beyond those
required by the development and credited towards Bay TMDL reductions.

The following table provides the requested information summarized for Pond 19.

Total TP TN
Area (ac) la (ac) (Ibs/yr) | (Ibs/yr) | TSS (lbs/yr)

Total Drainage Area 67.1 53.68 117.80 812.83 55272.12

Total Reductions

Provided (TP=38%,

TN=22.5%, TSS=45%) 44.8 182.9 24,872.5
3. | Development Site

Post Conditions 2.88 1.45 3.30 22.80 1550.11
4. | Existing Site

Conditions 2.88 0 0.33 2.27 154.05
5. | 16% Land Cover

Condition 2.88 0.46 1.27 8.78 596.94
6. | Total Required

Reductions to Meet

16% Land cover 2.03 14.02 953.17
7. | Additional Credits

Reductions (#2 - #6) 42.7 168.9 23,919.3

7. Cameron Station Pond — Similarly to the Lake Cook project it is unclear to the Department why
the pond is treating 94 acres prior to the ponds upgrade and 248.1 acres after the ponds upgrade
if the facility’s footprint is not increasing. Please provide additional information concerning the
change in the pond’s drainage area.



Alexandria Add Info Response

Page 4

Response: The Cameron Station Pond was originally designed in the 1990°s as a Level 1 pond to
the '4” standard for the Cameron Station project, which drained approximately 100 acres from the
project and an additional 119.4 acres draining to the pond, equaling a total of 219.4 acres draining
to the pond in this configuration. The proposed retrofit will enhance the pond to a Level 2 design
standard, which will include increasing the size of the forebay, create two cells, and enhance the
aquatic bench. Additionally, the project includes diverting an additional 33ac to the pond for
treatment.

As stated in the action plan, this project will not likely be constructed before June 30, 2018 and
were not included in summarized strategies to comply with the 5% target reductions of the
current MS4 permit cycle. The information in the action plan was based on an outdated
approach. The table below presents current information on this retrofit.

Cameron Pond Specification (Note: Proposed TP (lbs/yr) TN TSS (lbs/yr)
conditions includes 33- acres of offsite area to be (Ibs/yr)

treated)

Existing Level | Wet Pond, collects 137.3 acres

impervious and 82.1 acres turf (total 219 acres) 169 727 79,294.8

Proposed Level Il Wet Pond, which will collect 160.9
acres impervious and 91.9 acres turf (total 252.8 296 1,129 138,833.2
acres)

Water Quality Treatment Achieved through this
Retrofit (Proposed minus Existing Conditions) 127 402 59,588.4

Section 8.5 — Please provide the following information for each BMP summarized in Table 12:
1. The date the BMP was installed
2. The BMP type
3. The BMP efficiency for each POC
Please note the values in Table 12 do not appear to match the values in Table 15. Please verify
which of the reported values are correct.

Response: The Table in question is related to the Retrofits on City Property that have already
been implemented towards the target reductions. The requested information is included in
Attachment 2. The revised Table 15 is provided below.

Four Mile Run Stream Restoration — Please note that it is not appropriate to apply the stream
restoration protocols to streams that are tidally influenced. Based on the information provided in
this section, it does not appear that the application of Protocol 3 is appropriate.

Response: The Four Mile Run Stream Restoration is a floodplain reconnection project that
closely aligns with the goals of the Expert Panel’s protocol 3 for floodplain reconnection. This
project meets all of the basic qualifying criteria and protocol-specific criteria set forth in the
Expert Panel report. The tidal limit for Four Mile Run is approximately at the Mount Vernon
Bridge, which is only about 500 feet upstream of this project. Because the primary goal of the
project was floodplain reconnection and the project meets all of the basic and protocol specific
qualifying conditions, we believe that protocol 3 does apply to this stream restoration project.
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10. Aggregate Method Applications — Please note that the calculations the permittee provided in
Table 7 do not appear to match the method provided in Guidance Memo 15-2005. The permittee
should also take in to account the change in pervious acres when applying the aggregate
accounting method. Please revise the provided calculations.

Response: The revised information is provided in Attachment 3.

11. Grandfathered Projects — Please provide the list of grandfathered projects summarized in Table
8. Also, please provide the same information as requested in comment 3 for the BMPs that were
included in Table §.

Response: The list of Grandfathered BMP Credits is proved in Attachment 4A and Grandfather
Project Offsets is provided in Attachment 4B.

12. Public Comment Period — This process should have been completed prior to the Action Plan
submittal. If the permittee has posted the plan and solicited comments, please let us know. If not,
this process should be undertaken as soon as possible.

Response: The City provided for a public comment period on the draft Action Plan prior to
finalizing on June 30, 2015. The below provides additional information on the process:

e A public notice was placed in the Alexandria Times/Gazette inviting the public to learn
about and comment on the draft by attending the May 18, 2015 Environmental Policy
Commission (EPC) Public Meeting.

e A presentation based on this draft will be provided during the May 18, 2015 EPC Public
Meeting, inviting the EPC and members of the community to comment on the draft.

e Solicitation of public comment by posting the draft action plan on the City website with
contact information for receipt of comment.

e Solicitation of public comment through posting in the June 5, 2015 City Manager’s
Report on the City’s website online.

e Public comment period was picked up by AlexandriaNews.org (a very well-read online
news source) and circulated on June 5, 2015 email alert and online posting.

e Finally, the Final action plan was placed on the City Council docket for September 8,
2015; where the recommendation to submit the June 30, 2015 action plan to DEQ was
passed by consensus.

Please provide the above information no later than December 14, 2015. If there is information in the
Action Plan that explains these issues that has been overlooked, please let me know.

Thanks for this opportunity to provide clarifying information for the action plan to facilitate your review.
As presented in the action plan and here in this response to your request, the 5% goal of the action plan —
including 2009-2014 offsets and grandfathered projects — is nearly achieved through credits from Post-
2009 BMPs from redevelopment. Factoring in the reductions for 2006-2009 Historical BMPs exceeds the
requirement by nearly 200%. Based on the above clarifications, the following table (revised from Table
15 in the action plan) summarizes the City’s requirements and reductions:



Alexandria Add Info Response

Page 6
Reduction o ) 100% o 2
Strategles N (Ibs) | 100% Goal® | P (Ibs) Goal® TSS (Ibs/yr) 100% Goal
2006-2009 BMPs 1305.10 17.2 158.00 15.48 150,452.00 8.69
Post-2009 BMPs 110.24 15 14.88 4.44 17,051.59 4.59
Regional Faciliies — | 4556 g7 20.9 163.25 15.79 131,334.00 15.2
Lake Cook
Regional Facilities —
AU 168.90 ow, 42.70 1.52 23.919.30 1.35
Eet“’f'ts on City 17.57 0.2 2,67 148 2.804.69 0.12
roperty
Urban Stream
Restoration — Four 194.80 26 40.00 3.87 14,914.00 1.73
Mile Run
Total Proposed 3364.54 44.5 280.10 42.58 273,612.33 31.68
Reductions
Total Required
Reductions (3 permit | 7,597.00 100% 1,004.40 | 100% 861,936.64 100%
cycles)

1. Assumes all grandfathered projects to be offset this permit cycle.
2. 100% goal is based on L2 scoping.

Please note that the City will provide annual compliance reporting on the implementation of strategies to
meet the City’s Bay TMDL targets per the requirements of the MS4 general permit and DEQ’s Guidance.
Please feel free to contact me at jesse.maines(@alexandriava.gov or 703-746-4643 should you have any
additional questions.

Sincerely,

Jesse E. Maines, MPA, CPESC

Watershed Management Planner
Transportation and Environmental Services
Stormwater & Sanitary Infrastructure Division

Cc: William J. Skrabak, Deputy Director, T&ES Infrastructure and Environment
Lalit K. Sharma, PE, Division Chief, T&ES, Stormwater & Sanitary Infrastructure Division
Brian Rahal, PE, T&ES, S&SI, Stormwater Section Lead

Attachments:  Attachment 1A —2006-2009 Historical BMPs
Attachment 1B — 2009-2014 BMP credits
Attachment 2 — City Property Retrofits
Attachment 3 — Aggregate Accounting 2009-2014 Offsets
Attachment 4A — Grandfathered BMP Credits
Attachment 4B — Grandfathered Required Offsets
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Aggregate Accounting for Special Condition Requirement 7

POC Loads as of June 30, 2009 (Pre-Development)

Attachment 3

Total Existing Acres

2009 EOS Loading

Estimated Total

Subsource Pollutant Served by MS4 as of Rate (Ibs/acrelyr) POC Load as of
6/30/2009 y 6/30/2009 (Ibs/yr)
Regulated Impervious . 3,417.24 16.86 57,614.7
Nitrogen
Regulated Pervious 3,991.57 10.07 40,195.1
Regulated Impervious 3,417.24 1.62 5,535.9
Phosphorus
Regulated Pervious 3,991.57 0.41 1,636.5
Regulated Impervious Total Suspended 3,417.24 1,171.32 4,002,682
Regulated Pervious Solids 3,991.57 175.80 701,718
Post-Development Conditions July 1, 2014
Total Existing Acres . Estimated Total
Subsource Pollutant Served by MS4 as of zlg:?eliﬁﬁ/::;(r:)g POC Load as of
7/01/2014 y 7/01/2014 (Ibslyr)
Regulated Impervious ) 3,422.04 16.86 57,695.6
Nitrogen
Regulated Pervious 3,986.77 10.07 40,146.8
Regulated Impervious 3,422.04 1.62 5,543.7
Phosphorus
Regulated Pervious 3,986.77 0.41 1,634.6
Regulated Impervious Total Suspended 3,422.04 1,171.32 4,008,304
Regulated Pervious Solids 3,986.77 175.80 700,874

Total Load Change from "New Sources" between June 30, 2009 and July 1, 2014
Estimated Total POC| Estimated Total Load Change Total Load
Subsource Pollutant Loads as of 7/1/2014| POC Load as of (Ibslyr) 9 Change
(Ibs/yr) 6/30/2009 (Ibs/yr) y (Ibs/yr)
Regulated Impervious . 57,695.6 57,614.7 80.9
- Nitrogen 32.6
Regulated Pervious 40,146.8 40,195.1 -48.3
Regulated | i 5,543.7 5,535.9 7.8
cgae mpe'rwous Phosphorus 5.8
Regulated Pervious 1,634.6 1,636.5 -2.0
Regulated Impervious Total Suspended 4,008,304 4,002,682 5,622 4778
Regulated Pervious Solids 700,874 701,718 -844 ’

Net Load Change

Required Reduction

Additional Red.
Reqd. by the end of

Pollutant (Ibs/yr)* durmg:n;sltepermlt ot e e
Y (Ibs/yr)
Nitrogen 32.6 0.05 1.6
Phosphorus 5.8 0.05 0.3
Total Suspended Solids 4,778 0.05 239

*Reductions for BMPs related to development and/or redevelopment projects during this time are included in the July 1, 2009 to
June 30, 2014 BMP Credits
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DEPARTMENT OF ENVIRONMENTAL QUALITY
Street address: 629 East Main Street, Richmond, Virginia 23219
Molly Joseph Ward Mailing address: P.O. Box 1105, Richmond, Virginia 23218 David K. Paylor
Secretary of Natural Resources www.deq.virginia.gov Director

(804) 698-4000
1-800-592-5482
December 29, 2015

Mark B. Jinks

City Manager

City of Alexandria

301 King St., Room 3500
Alexandria, VA 22314

Transmitted electronically: mark.jinks@alexandriava.gov

RE: Virginia Pollutant Discharge Elimination System (VPDES) MS4 Permit VAR040057, City of
Alexandria, Chesapeake Bay TMDL Action Plan Approval

Dear Mr. Jinks:

The Department of Environmental Quality (DEQ) has reviewed the Chesapeake Bay TMDL Action Plan
received on October 1, 2015 in accordance with Section I.C of the General VPDES Permit for Discharges
of Stormwater from Small Municipal Separate Storm Sewer Systems (MS4). Based on this review, DEQ
has determined that the items included in the Chesapeake Bay TMDL Action Plan are consistent with the
permit requirements; however, additional information is required. Additional information was received on
December 14, 2015.

The Chesapeake Bay TMDL Action Plan is provisionally approved and is considered an
enforceable part of the MS4 Program Plan. This provisional approval is conditioned upon DEQ’s
receipt and review of requested revisions to the Chesapeake Bay TMDL Action Plan as communicated by
DEQ staff (attached). Please submit the required revisions by January 12, 2016. After review DEQ will
provide the final approval of the Chesapeake Bay TMDL Action Plan.

Thank you for your cooperation through the TMDL Action Plan review and approval process. Please
contact Kelsey Brooks at (804) 698-4321 or at kelsey.brooks@deq.virginia.gov if you have any questions.

Sincerely,

/Z///CZM gdézpéé/fz/ﬁ; sy pov S

Allan Brockenbrough I, P.E.
Manager, Office of VPDES Permits

Copies: File
Jesse Maines (Jesse.Maines@alexandriava.gov)




Bauer, Jaime (DEQ)

From: Brooks, Kelsey (DEQ)

Sent: Tuesday, December 29, 2015 1:33 PM

To: Jesse Maines

Subject: RE: VAR040057 Chesapeake Bay TMDL Action Plan - Additional Info Required
Hi Jesse,

Thank you for sending this additional information. We have a few follow up questions/comments:
1. As | mentioned in an email sent earlier today, the submission appears to be missing attachment 3. Please send

that attachment.

2. We are unable to recreate the values in the summary table. If we add the reductions for each strategy provided
in the table, we calculate the following values:

TN (lbs/yr) TP (Ibs/yr) TSS (lbs/yr)

Total Reductions 3383.58 421.5 340475.58

Please clarify whether the total proposed reductions provided in the addendum are correct or need to be
updated.

If you have any questions, please let me know. Please provide this information no later than January 12, 2016.

Thank you,
Kelsey

From: Jesse Maines [mailto:Jesse.Maines@alexandriava.gov]

Sent: Monday, December 14, 2015 5:26 PM

To: Brooks, Kelsey (DEQ)

Cc: William Skrabak; Lalit Sharma; Brian Rahal; Joni Calmbacher; Jesse Maines
Subject: RE: VAR040057 Chesapeake Bay TMDL Action Plan - Additional Info Required

Kelsey,

Please find attached the City’s response to the additional information request. Please feel free to call or email me if you
have any additional questions. If | don’t talk to you before, have a great holiday!

Thanks,

Jesse Maines, MPA

Watershed Management Planner

City of Alexandria

T&ES, Storm and Sanitary Infrastructure
703.746.4643 (direct)

571.414.8237 (mobile)

From: Brooks, Kelsey (DEQ) [mailto:Kelsey.Brooks@deg.virginia.gov]

Sent: Monday, November 30, 2015 11:43 AM

To: Jesse Maines

Subject: VAR040057 Chesapeake Bay TMDL Action Plan - Additional Info Required

1




Hello Jesse,

The Chesapeake Bay TMDL Action Plan for the City of Alexandria is currently under review. However, the following
supplemental and/or clarifying information is necessary before the review of the Action Plan can be completed:

10.

Current Program and Legal Authority — Please provide an affirmative statement that the permittee has
sufficient legal authorities in place to meet the requirements of the TMDL.
Service Area Delineation — Please provide additional information on the method the permittee used to verify
the forested acres that were excluded from the service area are greater than or equal to 900m?” contiguous and
are otherwise undeveloped.
Gordon Recycling Limited Liability Corporation — Our records indicate this facility is no longer active. The
permittee should not exclude the lands draining from this site from its service area. Please revise the loading
calculations appropriately.
Historical BMPs — Please provide the list of Historical BMPs that are being submitted for credit towards the
TMDL. The list should include the following for each BMP:

1. The date the BMP was installed

2. The BMP type

3. The method that was used to determine the BMP efficiency for each POC

4. The BMP efficiency for each POC

5. The reductions for each POC
Lake Cook — Please clarify if the lake is being expanded — it is unclear from the information provided how the
lake is treating 15 acres in its present condition, but will treat 390 acres once it is upgraded.
Eisenhower Pond 19 — The method the permittee used to determine the efficiencies used to determine the
reductions for this pond is unclear from the information provided. Please provide the following information:

1. The project’s required reductions (total acres, percent impervious)

2. The pond’s total reductions

3. The RD value that was used to determine the BMP’s efficiencies

4, The date the BMP was implemented.
In addition the TSS value provided in the description does not appear to match the value for TSS provided in
Table 15. Please verify which value is correct.
Cameron Station Pond — Similarly to the Lake Cook project it is unclear to the Department why the pond is
treating 94 acres prior to the ponds upgrade and 248.1 acres after the ponds upgrade if the facility’s footprint is
not increasing. Please provide additional information concerning the change in the pond’s drainage area.
Section 8.5 — Please provide the following information for each BMP summarized in Table 12:

1. The date the BMP was installed

2. The BMP type

3. The BMP efficiency for each POC
Please note the values in Table 12 do not appear to match the values in Table 15. Please verify which of the
reported values are correct.
Four Mile Run Stream Restoration — Please note that it is not appropriate to apply the stream restoration
protocols to streams that are tidally influenced. Based on the information provided in this section, it does not
appear that the application of Protocol 3 is appropriate.
Aggregate Method Applications — Please note that the calculations the permittee provided in Table 7 do not
appear to match the method provided in Guidance Memo 15-2005. The permittee should also take in to account



the change in pervious acres when applying the aggregate accounting method. Please revise the provided
calculations.

11. Grandfathered Projects — Please provide the list of grandfathered projects summarized in Table 8. Also, please
provide the same information as requested in comment 3 for the BMPs that were included in Table 8.

12. Public Comment Period — This process should have been completed prior to the Action Plan submittal. If the
permittee has posted the plan and solicited comments, please let us know. If not, this process should be
undertaken as soon as possible.

Please provide the above information no later than December 14, 2015. If there is information in the Action Plan that
explains these issues that has been overlooked, please let me know.

If you have any questions, please contact me at 804-698-4321 or kelsey.brooks@deq.virginia.gov.

Thank you,
Kelsey Brooks

MS4 Stormwater Specialist
Department of Environmental Quality
629 E Main St, Richmond, VA 23219
P: (804) 698-4321

E: kelsey.brooks@deq.virginia.gov




DEPARTMENT OF TRANSPORTATION
AND ENVIRONMENTAL SERVICES
P.O. Box 178 - City Hall
Alexandria, Virginia 22313

703-746-4025
www.alexandriava.gov

January 7, 2016

Via Email: kelsey.brooks@deq.virginia.gov

Kelsey Brooks

MS4 Stormwater Specialist
Department of Environmental Quality
629 E Main St, Richmond, VA 23219

RE:  City of Alexandria Response to DEQ Additional Information Request: MS4 VAR040057
Chesapeake Bay TMDL 5% Action Plan

Ms. Brooks:

The City received an electronic letter regarding the “Virginia Pollutant Discharge Elimination System
(VPDES) MS4 Permit VAR040057, City of Alexandria, Chesapeake Bay TMDL Action Plan Approval”
dated December 29, 2015 and signed by Allan Brockenbrough I, P.E. This letter was in response to the
City’s “Chesapeake Bay TMDL Action Plan for 5% Compliance” and the December 14, 2015 submittal
of additional information based on a request from the Virginia Department of Environmental Quality
(DEQ). The letter provided provisional approval of the City’s Chesapeake Bay TMDL Action Plan
conditioned upon DEQ’s receipt and review of requested information, which is provided herein.

The responses below are provided to address the additional information and/or clarifications requested by
DEQ staff in the December 29, 2015 provisional approval letter and will be considered as an addendum to
the Action Plan. Your request is provided in italics below in its entirety, along with the City’s responses
in non-italics. With this additional information and clarification, we look forward to receiving DEQ’s
Final Approval of the Chesapeake Bay TMDL Action Plan.

Hi Jesse,
Thank you for sending this additional information. We have a few follow up questions/comments.

1. As I mentioned in an email I sent earlier today, the submission appear to be missing attachment
3. Please send the attachment.

Response: Attachment 3 was inadvertently left off the previous response and isattached to this
letter.

2. We are unable to recreate the values in the summary table. If we add the reductions for each
strategy provided in the table, we calculate the following values:

TN (Ibs/yr) TP (Ibs/yr) TSS (Ibs/yr)

Total Reductions 3383.58 421.5 340475.58




Alexandria Second Add Info Response
Page 2

Please clarify whether the proposed reductions provided in the addendum are correct or need to
be updated.

Response: The proposed reductions provided in the December 14, 2015 response letter needed to
be updated. The table below has been updated and the values match the total proposed reductions
you outlined above.

Reduction 100% 100% 100%
Strategies ) Goal’ P l=s) Goal’ Ve (U207 Goal’
2006-2009 BMPs 1305.10 17.2 158.00 15.48 150,452.00 8.69
Post-2009 BMPs 110.24 15 14.88 4.44 17,051.59 4.59
Regional Facilities — | 4546 o7 20.9 163.25 15.79 131,334.00 15.2
Lake Cook
Regional Facilities — | 454 g9 22 42.70 152 23,919.30 135
Pond 19
Retrofits on City 1757 0.2 2.67 148 2,804.69 0.12
Property
Urban Stream
Restoration — Four 194.80 2.6 40.00 3.87 14,914.00 1.73
Mile Run
Total Proposed 3383.58 44.5 421.50 42.58 340,475.58 31.68
Reductions
Total Required
Reductions (3 permit | 7,597.00 100% 1,004.40 100% 861,936.64 100%
cycles)

1. Assumes all grandfathered projects to be offset this permit cycle.
2. 100% goal is based on L2 scoping.

As noted in our December 14, 2015 response letter, the City will provide annual compliance reporting on
the implementation of strategies to meet the City’s Bay TMDL targets per the requirements of the MS4
general permit and DEQ’s Guidance.

Please feel free to contact me at jesse.maines(@alexandriava.gov or 703-746-4643 should you have any
additional questions.

Sincerely,

A

Jesse E. Maines, MPA, CPESC

Watershed Management Planner
Transportation and Environmental Services
Stormwater & Sanitary Infrastructure Division

Cc: William J. Skrabak, Deputy Director, T&ES Infrastructure and Environment

Lalit K. Sharma, PE, Division Chief, T&ES, Stormwater & Sanitary Infrastructure Division
Brian Rahal, PE, T&ES, S&SI, Stormwater Section Lead

Attachment:  Attachment 3 — Aggregate Accounting 2009-2014 Offsets
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COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY
Street address: 629 East Main Street, Richmond, Virginia 23219
Mailing address: P.O. Box 1105, Richmond, Virginia 23218

www.deq.virginia.gov

Molly Joseph Ward
Secretary of Natural Resources

David K. Paylor
Director

(804) 698-4000
1-800-592-5482

January 12, 2016

Mark B. Jinks

City Manager

City of Alexandria

301 King St.

Room 3500
Alexandria, VA 22314

Transmitted electronically: mark.jinks@alexandriava.gov

RE: Virginia Pollutant Discharge Elimination System (VPDES) MS4 Permit
VAR040057, City of Alexandria, Chesapeake Bay TMDL Action Plan Approval

Dear Mr. Jinks:

The Department of Environmental Quality (DEQ) has reviewed the Chesapeake Bay
TMDL Action Plan received on October 1, 2015 in accordance with Section I.C of the
General VPDES Permit for Discharges of Stormwater from Small Municipal Separate
Storm Sewer Systems (MS4). Additional information was received November 19, 2015
and January 7, 2016.

As submitted, the action plan will result in the following annual reduction of pollutants of
concern in the Potomac River Basin:

Percentage of L2 Percentage of
Annual Load . New Source
Pollutant of . Reduction .
Reduction . Reduction
Concern Achieved After .
(Ib/yr) . Achieved After
Implementation .
Implementation
Total Nitrogen 3,383.58 44.44% 5%
Total Phosphorus 421.50 39.01% 5%
Total Suspended | 5,4 475 59 39.24% 5%
Solids




VARO040057 — City of Alexandria
Chesapeake Bay TMDL Action Plan Approval
Page 2

The Chesapeake Bay TMDL Action Plan is hereby approved and is an enforceable
part of the MS4 Program Plan. The approved action plan is based on the 2000
Urbanized Area as designated by the U.S. Census Bureau; and reductions were
calculated based on land use data from 2009. Please note that additional reductions
may be required to address loads from expanded urbanized area as a result of the 2010
Census in accordance with Section Il.C.5 of the MS4 General Permit.

Please note any modifications to the Chesapeake Bay TMDL Action Plan shall be made
in accordance with the Program Plan Modification Section of the MS4 General Permit
(Section II.F).

As provided by Rule 2A:2 of the Supreme Court of Virginia, you have thirty (30) days
from the date you received this decision within which to appeal this decision by filing a
notice of appeal in accordance with the Rules of the Supreme Court of Virginia with the
Director, Virginia Department of Environmental Quality.

Please contact Kelsey Brooks at (804) 698-4321 or at kelsey.brooks@deaq.virginia.gov if
you have any questions.

Sincerely,

ton Buockedipads =

Allan Brockenbrough Il, P.E.
Manager, Office of VPDES Permits

Copies: File
Jesse Maines (Jesse.Maines@alexandriava.gov)




DEPARTMENT OF TRANSPORTATION
AND ENVIRONMENTAL SERVICES
P.O. Box 178 - City Hall
Alexandria, Virginia 22313

703-746-4025
www.alexandriava.gov

February 11, 2016

Via Email: kelsey.brooks@deq.virginia.gov

Kelsey Brooks

MS4 Stormwater Specialist
Department of Environmental Quality
629 E Main St, Richmond, VA 23219

RE: City of Alexandria Response to Calculation Table in DEQ Approval Letter: MS4 VAR040057
Chesapeake Bay TMDL 5% Action Plan
Ms. Brooks:

The City received an electronic letter regarding the “Virginia Pollutant Discharge Elimination System
(VPDES) MS4 Permit VAR040057, City of Alexandria, Chesapeake Bay TMDL Action Plan Approval”
dated January 12, 2016 and signed by Allan Brockenbrough II, P.E. This letter provided approval of the
City’s “Chesapeake Bay TMDL Action Plan for 5% Compliance.”

We revisited the calculations related to the grandfathered projects and realized that the required pollutant
reductions needed to be updated based on each project situation. The updated grandfathered calculations
are attached. As a result, values for the “Percentage of L2 Reduction Achieved” also changed (see table
below). This table follows the format and calculation methods that you previously provided.

Please keep in mind that the City’s requirement for projects to meet the Water Quality Volume Default
(1/2” treatment over the site’s entire impervious surface) is a more stringent requirement beyond the
application of the average land cover condition. Because of this, grandfathered projects achieved more
reductions than would be expected if only the average land cover condition were applied.

Summary - Annual Reduction of Pollutants of Concern (Ib/yr)

Special Special Special
Pollutant of Total_l Condltl’on Total R_eq d | Condition 7 Condition 8 BMP Pe;cent
Concern Reductions 6 Req_ d Reductions New Grandfathered Removal o .L2
from BMPs | Reductions | - All Cycles Sources Reductions to Meet L2 | Achieved
- Table 3b Reductions
N.T otal 3,383.58 379.85 7,597.03 1.63 72.79 3,300.16 | 43.56%
itrogen
Total
421.50 50.22 1,004.40 0.29 -12.61 433.81 43.19%
Phosphorus
Total
Suspended | 340,475.58 43,096.83 861,936.64 238.92 -19,327.02 359,563.68 | 41.72%
Solids




Alexandria Response to Approval Letter
Page 2

As noted in our January 8, 2016 response letter, the City will provide annual compliance reporting on the
implementation of strategies to meet the City’s Bay TMDL targets per the requirements of the MS4
general permit and DEQ’s Guidance.

I agree that the best way to proceed is with a revised approval letter with an updated calculation table.
Please feel free to contact Joni Calmbacher at joni.calmbacher@alexandriava.gov or 703-746-4174
should you have any additional questions.

Sincerely,

Jesse E. Maines, MPA, CPESC

Watershed Management Planner
Transportation and Environmental Services
Stormwater & Sanitary Infrastructure Division

Cc: William J. Skrabak, Deputy Director, T&ES Infrastructure and Environment

Lalit K. Sharma, PE, Division Chief, T&ES, Stormwater & Sanitary Infrastructure Division
Brian Rahal, PE, T&ES, S&SI, Stormwater Section Lead

Attachment: Updated Attachment 4b — Grandfathered Projects — Loads, BMP Reductions, and Net Loads
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Phase 2: DEQ Correspondence and Action Plan
Approval



Joni Calmbacher

From: Joni Calmbacher

Sent: Friday, October 18, 2019 6:24 PM

To: ‘Tuthill, Anna'

Cc: Jesse Maines

Subject: City of Alexandria Phase 2 Chesapeake Bay Action Plan
Attachments: Alexandria Phase 2 ChesBay AP 2019.09.24.pdf

Anna,

Please find the City of Alexandria’s Phase 2 Chesapeake Bay TMDL Action Plan attached. Should you have any questions
or comments, please reach out to Jesse (contact information is below).

Jesse Maines, MPA, PMP
Jesse.Maines@alexandriava.gov
Division Chief

T&ES, Stormwater Management
703.746.4643 (direct)
571.414.8237 (mobile)

Thank you,
Joni



R

Commonwealth of Virginia

VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY

1111 E. Main Street, Suite 1400, Richmond, Virginia 23219
P.O. Box 1105, Richmond, Virginia 23218
(800) 592-5482 FAX (804) 698-4178

www.deqg.virginia.gov
Matthew J. Strickler David K. Paylor
Secretary of Natural and Historic Resources Director
(804) 698-4000

July 12, 2021

Mark Jinks

City of Alexandria
301 King St., Rm3500
Alexandria, VA 22314

Re: Review of VAR040057 Municipal Separate Storm Sewer System (MS4) Chesapeake Bay Total
Maximum Daily Load (TMDL) Action Plan for Achieving 40% Reduction Requirements

Transmitted electronically: mark.jinks@alexandriava.gov

Dear Mr. Jinks:

The Department of Environmental Quality (DEQ) has completed the review of the
Chesapeake Bay TMDL action plan submitted in accordance with 9VAC25-890-40 Part I1.A.11
of the MS4 General Permit. DEQ has no additional questions at this time.

Please note that permittees utilizing street cleaning as part of their Chesapeake Bay TMDL action
plan should be aware of new pollution reduction calculation requirements that will take effect after
June 30, 2022 in accordance with Guidance Memo No, GM-20-2003 (Appendix V.G).

Also, note that any modifications to the Chesapeake Bay TMDL Action Plan shall be summarized in
your annual report in accordance with Part I.C.4 of the MS4 General Permit.

If you have any questions please contact me at Jeffrey.selengut@deq.virginia.gov or (804) 698-4265.

Sincerely,

Jeffrey Selengu
MS4 Permit Writer

Cc:  Derick Winn, Central Office
Anna Tuthill, Northern Regional Office


http://www.deq.virginia.gov/
mailto:mark.jinks@alexandriava.gov
mailto:Jeffrey.selengut@deq.virginia.gov

Phase 3: DEQ Correspondence and Action Plan
Approval (Forthcoming)



Transportation and Environmental Services
Stormwater Management Division
2900-B Business Center Drive Phone: 703-746-6499
www.alexandriava.gov Alexandria, VA 22314 Fax: 703-519-8354

November 1, 2024

Ms. Amy Hagerdon

MS4 Coordinator, NRO/Water Program
Virginia Department of Environmental Quality
13901 Crown Court

Woodbridge VA 22193

Electronically: amy.hagerdon@deq.virginia.gov

RE: Chesapeake Bay TMDL Phase 3 Action Plan

Dear Ms. Hagerdon,

The City of Alexandria is pleased to submit the Phase 3 Chesapeake Bay Total Maximum Daily
Load (TMDL) Action Plan in accordance with the City’s Municipal Separate Storm Sewer
System (MS4) General Permit. The Action Plan is publicly available on the City’s Chesapeake
Bay webpage at www.alexandriava.gov/stormwater-management/chesapeake-bay.

Per the requirements of the MS4 General Permit, the City provided public notice from August
29 to September 16, 2024, and incorporated feedback into the Action Plan. The City advertised
for public notice in the August 29 — September 4, 2024, edition of the Alexandria Gazette
Packet. Staff presented the Action Plan to the Environmental Policy Commission on September
16, 2024, and to the Mayor and City Council during the October 22, 2024, Legislative session
where it received unanimous approval for submission.

Please contact me or Jesse Maines at jesse.maines(@alexandriava.gov or 703.746.4643 with any
questions.

Sincerely,

Jessica E. B. Lassetter, MNR
Senior Environmental Specialist

City of Alexandria, Virginia, T&ES Stormwater Management
Office: 703.746.4127 | Cell: 703.915.5695

Attachment: Phase 3 Chesapeake Bay Total Maximum Daily Load (TMDL) Action Plan


mailto:amy.hagerdon@deq.virginia.gov
http://www.alexandriava.gov/stormwater-management/chesapeake-bay
mailto:jesse.maines@alexandriava.gov

Appendix E: Phase 3 Action Plan Public Notice and
City Council Submission Approval



From: Alexandria eNews

To: Jessica Lassetter
Subject: City Invites Public Comment on Chesapeake Bay Action Plan for Stormwater Pollution Reduction Targets
Date: Thursday, August 22, 2024 1:41:34 PM

The City of Alexandria invites the public to provide comments on the Draft Phase 3 Chesapeake Bay
Total Maximum Daily Load (TMDL) Action Plan (Bay Action Plan). The Bay Action Plan contains
strategies for the City to meet stormwater pollution reduction targets to help clean up the
Chesapeake Bay.

Bay cleanup targets are mandated through the City’s Municipal Separate Storm Sewer System (MS4).

General Permit, which regulates discharges of stormwater from the City’s storm sewer system. The
General Permit requires the development and implementation of a Bay Action Plan which includes
strategies to reduce pollution entering the Bay from stormwater runoff. The General Permit is issued
in five-year cycles by the Virginia Department of Environmental Quality (VDE

The current General Permit requires the development and implementation of a Phase 3 Chesapeake
Bay TMDL Action Plan to meet 100 percent of the pollution reduction targets on or before June 31,
2028.

Beginning Thursday, August 29, public comments can be made via email to
MS4ProgramPlan@alexandriava.gov or online using the form available on the City’s Chesapeake Bay

webpage.

Comments may also be dropped off or mailed to:

Transportation and Environmental Services
Stormwater Management Division

Attn: Chesapeake Bay TMDL Action Plan
2900-B Business Center Drive

Alexandria, VA, 22314.

The deadline for public comment is September 16, 2024.

Once reviewed, the Phase 3 Bay Action Plan will be finalized and posted to the City’s Chesapeake Bay
webpage by November 1, 2024.

To request reasonable disability accommodation, contact Jessica.lassetter@alexandriava.gov or call
703.746.6499, Virginia Relay 711

You are subscribed to the free Alexandria eNews service. Replies to this message will not be received.
For correspondence, please use the contact information in the body of the message.

o Login to Alexandria eNews to change your topic subscription preferences or text message
preferences
e Unsubscribe from all Alexandria eNews emails

e For assistance, please email enews@alexandriava.gov


mailto:conf-66c77838f6ab26740ea5ab1b-66c778362e11f809a7d8a150@smtpic-ne.prd1.everbridge.net
mailto:jessica.lassetter@alexandriava.gov
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.alexandriava.gov%2Fstormwater-management%2Fmunicipal-separate-storm-sewer-system-ms4-permit&data=05%7C02%7Cjessica.lassetter%40alexandriava.gov%7C5c5831fe8c854883504808dcc2d1a8d6%7Cfeaa9b3143754aeeadccc76ad32a890b%7C0%7C0%7C638599452933397323%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=F1PDyMm54rPAEkSB4NOCTPthER%2B7GXlKHS4Q5kTgcSc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.alexandriava.gov%2Fstormwater-management%2Fmunicipal-separate-storm-sewer-system-ms4-permit&data=05%7C02%7Cjessica.lassetter%40alexandriava.gov%7C5c5831fe8c854883504808dcc2d1a8d6%7Cfeaa9b3143754aeeadccc76ad32a890b%7C0%7C0%7C638599452933397323%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=F1PDyMm54rPAEkSB4NOCTPthER%2B7GXlKHS4Q5kTgcSc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.deq.virginia.gov%2Fpermits%2Fwater%2Fms4&data=05%7C02%7Cjessica.lassetter%40alexandriava.gov%7C5c5831fe8c854883504808dcc2d1a8d6%7Cfeaa9b3143754aeeadccc76ad32a890b%7C0%7C0%7C638599452933414100%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=KGHHP5WSPURsMo%2BumaD9IE4c1Jg0dlaxZoL3TACZLAQ%3D&reserved=0
mailto:MS4ProgramPlan@alexandriava.gov
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.alexandriava.gov%2Fstormwater-management%2Fchesapeake-bay&data=05%7C02%7Cjessica.lassetter%40alexandriava.gov%7C5c5831fe8c854883504808dcc2d1a8d6%7Cfeaa9b3143754aeeadccc76ad32a890b%7C0%7C0%7C638599452933427530%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=yfl05Q0JoWF7or74awJjB9CRrs4WWtDf%2F%2Ffap62UTtE%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.alexandriava.gov%2Fstormwater-management%2Fchesapeake-bay&data=05%7C02%7Cjessica.lassetter%40alexandriava.gov%7C5c5831fe8c854883504808dcc2d1a8d6%7Cfeaa9b3143754aeeadccc76ad32a890b%7C0%7C0%7C638599452933427530%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=yfl05Q0JoWF7or74awJjB9CRrs4WWtDf%2F%2Ffap62UTtE%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.alexandriava.gov%2Fstormwater-management%2Fchesapeake-bay&data=05%7C02%7Cjessica.lassetter%40alexandriava.gov%7C5c5831fe8c854883504808dcc2d1a8d6%7Cfeaa9b3143754aeeadccc76ad32a890b%7C0%7C0%7C638599452933436994%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=neNO8mIxLp65vjpjF7NTKkr0mjY9cuLoccgvFh5QEWo%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.alexandriava.gov%2Fstormwater-management%2Fchesapeake-bay&data=05%7C02%7Cjessica.lassetter%40alexandriava.gov%7C5c5831fe8c854883504808dcc2d1a8d6%7Cfeaa9b3143754aeeadccc76ad32a890b%7C0%7C0%7C638599452933436994%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=neNO8mIxLp65vjpjF7NTKkr0mjY9cuLoccgvFh5QEWo%3D&reserved=0
mailto:Jessica.lassetter@alexandriava.gov
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Falexandriava.gov%2FeNews&data=05%7C02%7Cjessica.lassetter%40alexandriava.gov%7C5c5831fe8c854883504808dcc2d1a8d6%7Cfeaa9b3143754aeeadccc76ad32a890b%7C0%7C0%7C638599452933445787%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=4KdD%2B%2B%2BaFcwa9u6KGmK1iOzVDHkefrh43Htu4oPIV4k%3D&reserved=0
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1-877-591-9950

With pufchase of a new Safe Step Walk-In Tub. Not applicable with any previous
walk-in) tub purchase, Offer available while supplies last. No cash value, Must
present offer at time of purchase. CSLB 1082165 NSCB 0082999 0083445

Be prepared before the next power outage.

It’s not just a generator.
It’s a power move.

Receive a free 5-year warranty
with qualifying purchase*
- valued at $535.

Call 844-947-1479
to schedule your free quote!

*Terms and Conditions apply.
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HANDLE IT'"

Protect Your Home
With LeafFilter.

10%

Seniors + Military

Say “NO” to Cleaning
Out Your Gutters.

Your Entire Purchase*

++ We offer financing that fits your budget!

CALL TODAY FOR A
FREE INSPECTION!

1 -877-61 4-6667
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Legals Legals

City of Alexandria
Public Notice

City Invites Public Comment on the Phase 3 Chesapeake Bay TMDL
(Total Maximum Daily Load) Action Plan

The City’s Municipal Separate Storm Sewer System (MS4) General Permit
regulates discharges of stormwater from the City’s system and is issued
by the Virginia Department of Environmental Quality (VDEQ). The permit
requires the development and implementation of a Phase 3 Chesapeake
Bay Total Maximum Daily Load (TMDL) Action Plan to reach pollution
reduction targets to help clean up the Bay.

While the Phase 2 Action Plan focused on strategies to meet 40% of the
nitrogen and phosphorus pollution reduction targets by June 30, 2024, the
Phase 3 Action Plan includes additional strategies to meet 100% of the
target dates no later than June 30, 2028.

The Draft Phase 3 Chesapeake Bay TMDL Action Plan is available to view
at alexandriava.gov/go/2873.

The publicis invited to comment in writing on the Draft Phase 3 Chesapeake
Bay TMDL Action Plan via email to MS4ProgramPlan@alexandriava.gov
or online at alexandriava.gov/go/2873. Comments may also be dropped
off or mailed to:

Transportation and Environmental Services
Stormwater Management Division

Attn: Chesapeake Bay TMDL Action Plan
2900-B Business Center Drive

Alexandria, VA 22314

The deadline for public comment is September 16, 2024. Comments
submitted by mail must be postmarked on or before this deadline.

Following receipt and incorporation of public comment, the Phase 3
Chesapeake Bay TMDL Action Plan will be finalized and posted to the City
website by November 1, 2024.

For more information about this and other TMDLs, visit the City’s Total
Maximum Daily Loads webpage at alexandriava.gov/Stormwater

The Bath or Shower You‘ve Always Wanted

IN AS LITTLE AS A DAY

sIC)OO OFF

] [ d *1 N Puymonh & No Interest

For 18 Months”
OFFER EXPIRES 9/30/24

“Includes product and labor; bathtub, shower or walkin tub and wall surround.
This promotion connot be combined with any other offer. Other restrctions may
apply. This offer !1p|m 9/30/M4. [uh deulershlp i independently owned und
operated. *“Third party finoncing vho quolify
yourdealr fordeis, ©2074501 Ayl Inc.

BATH &
SHOWER

Now (844) 945-1631

Make the smart and ONLY CHOICE
when tackling your roof!

LIMITED
TIME
OFFER!

SAVE!

INSTALLATION

FREE ESTIMATE
1.844.902.4611

RS
€RIEHOME

Expires

NEWS

Tons of
Trucks

he popular City of Alexan-

I dria event “Tons of Trucks”
returns on Saturday, Sept.

21, from 10 a.m. to 2 p.m. at
Chinquapin Park, 3210 King St.
This event will occur rain or shine.

Attendees of all ages are in-
vited to explore and get behind
the wheel of their favorite City
vehicles, meet the staff who help
build, maintain, serve, and pro-
tect the community, and learn
about the vehicles they use. Oth-
er activities include an art project
with the City’s Mobile Art Lab,
giveaways, photo opportunities,
and food truck vendors.

Visitors are invited to take free
DASH Bus transportation or use
Capital Bikeshare to get to the
event. Onsite valet services will
be provided to attendees looking
to park their bikes, scooters, and
strollers.

Visit alexandriava.gov/GOAlex
for more information on alterna-
tive transit options.

Driving to the event? Parking
is available at Alexandria City
High School, 3330 King St.; the
First Baptist Church, 2932 King
St.; and Oakland Baptist Church,
3408 King St.

New this year and in celebration
of the City’s 275th anniversary,
admission is now FREE. The City
will also provide a sensory-friend-
ly hour for the first 60 minutes of
the event, 10 a.m.-11 a.m.

For additional information, visit
alexandriava.gov/rpca/tons-of-
trucks-20

BULLETIN BOARD

From Pace 3

Mentors Wanted. Two creative
programs that help transform the
lives of Alexandria’s preteens are
seeking volunteer mentors. SOHO,
which stands for “Space of Her
Own,” and “Space of His Own,”
serves vulnerable fifth graders in
Alexandria. The programs pair
men and women with youth in
need of positive adult role models,
to help support and guide youth
in making healthy choices and
succeeding in school and in life.
Visit www.spaceofherown.org and
www.spaceofhisown.org. For more
information on how to become
a SOHO mentor, contact Sarah
Maroney at sarah.maroney@
alexandriava.gov or phone at 703-
746-4687.

Farmer’s Market Volunteers Needed.
To volunteer for the Farmer’s
Markets, email Brian Morreale,
brianmorreale@gmail.com

SUPPORT GROUPS
Postpartum Support Virginia sponsors
a free, bi-monthly support group
for women suffering depression
and/or anxiety during pregnan-
cy or in the first year following
SEE BULLETIN, PAGE Il

wWwW.CONNECTIONNEWSPAPERS.COM



7:30 —7:35

7:35-7:45

7:45- 8:05

8:05-8:25

8:25-9:15

9:15-9:30

9:30

A
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ALEXANDRIAN

Environmental Folicy Commission

AGENDA
EPC REGULAR MEETING
City Hall, Conference Room 2000
September 16, 2024, 7:30 — 9:30 PM

Welcome & Introductions

Public Comment

CB TMDL Action Plan, Stormwater presentation

OCA Community Engagement/Comms update presentation — Yulia
Fernandez Marcos

FY25 Legislative Priority Discussion

- Review - League of Conservation Voters 2025 Leg Agenda
- Review - Last year’s EPC Leg Priorities

- Del Alfonso Lopez conversation

- TBD — Alx City Lobbyist perspective

Administrative Items

e Approval of Meeting Minutes for June 17, 2024

e Reports from Commissioners/Staff

e EAP SteerCo Subgroup update

e EPC Chair’s update on meetings with parallel orgs across
NoVa and relevant Alx Commissions/Boards

e Approval of EPC FY25 Calendar

Adjourn
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City Council Legislative Meeting Action Docket - Final October 22, 2024

The October 22, 2024 Legislative Meeting of the Alexandria City Council is
being held in the Council Chamber (301 King Street, Alexandria, Virginia,
22314) and electronically. Members of the City Council and staff are
participating either in-person or from a remote location through a video
conference call on Zoom

webinar. The meeting can be accessed by government channel 70, streaming
on the City's website, and can be accessed via Zoom by the following link:

Webinar ID: 992 8230 9630

Webinar Passcode: 230062

Dial-in number: 301-715-8592

Registration :

https://zoom.us/webinar/register/WN_3r5rSHff TDKWSDayd55Wwg

If you use the Zoom webinar application, please be sure you have updated the
application to the latest version for the best results. If you are unable to
access the Zoom webinar, please use the Dial-ln number to access the
meeting.

**PLEASE LOG-IN EARLY IF POSSIBLE***

Links:

Meeting Agenda and Live Webcast

The meeting will be webcast live and video and audio recordings will be
available a few days after the meeting.

Zoom Registration Form
If you wish to use Zoom to watch the meeting or to address Council, you
must register first.

Submission of written statements is encouraged. Please verify the meeting
date on the City's website. If you have prepared statement or written
comments for the record you may email it to the City Clerk at
CouncilComment@alexandriava.gov.

kkkkkkk

Individuals requiring translation services should contact the City Clerk and
Clerk of Council at gloria.sitton@alexandriava.gov or at 703.746.4550. We
request that you provide a 48-hour notice so that the proper arrangements
may be made. Please specify the language for translation when you make the
request.

Las personas que requieran servicios de traducciéon deben comunicarse con
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el Secretario de la Ciudad y el Secretario del Consejo en
gloria.sitton@alexandriava.gov o al 703.746.4550. Le solicitamos que
proporcione un aviso de 48 horas para que se puedan hacer los arreglos
necesarios. Por favor, especifique el idioma de traducciéon cuando realice la
solicitud.

kkkkkkk

l. OPENING

1. Calling the Roll.

Mayor Wilson called the meeting to order and City Clerk called the roll. All members of
City Council were present.

2. Approval of Electronic Participation Resolution (if needed).
3. Closed Session (if needed).
4, Moment of Silence and Pledge of Allegiance

City Council observed a moment of silence and recited the Pledge of Allegiance.
Il. PROCLAMATIONS AND RECOGNITIONS

5. 25-2479 Presentation of a Proclamation Recognizing Red Ribbon Week in the City of
Alexandria.

City Council endorsed the proclamation.

6. 25-2509 Presentation of a Proclamation Recognizing October as Cybersecurity Awareness
Month.

City Council endorsed the proclamation.

1l. Oral Reports from Members of Council on Boards, Commissions, and
Committees.

25-2537 e Council of Governments (COG) Transportation Planning Board (TPB)
(Councilman Aguirre)
e Commission on Aging (Councilman Aguirre)
e Library Board (Councilman Aguirre)
e Alexandria Campaign on Adolescent Pregnancy (ACAP)(Councilmember
Bagley and Councilman Aguirre)

e Virginia Railway Express (VRE) (Councilmember Bagley)
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City Council gave the reports.

IV. Oral Report from the City Manager.

7. 25-2475 Fall 2024 City Council Priorities Initiatives Updates

City Council received updates on the five priorities.

V. ACTION DOCKET
Regular Consent Calendar (8-9)

8. 25-2465 Consideration of a Grant Application to the Supreme Court of Virginia (Specialty
Dockets) on behalf of the Alexandria Recovery Court

9. 25-2466 Consideration of a Grant Application to the Substance Abuse and Mental Health
Services Administration on behalf of the Alexandria Recovery Court

City Council approved the consent calendar. The approval was as follows:

8. City Council: (1) retroactively approved a grant application up to $75,000 for the
Alexandria Recovery Court ("ARC"); and (2) authorized the City Manager to execute
all necessary documents that may be required.

9. City Council: (1) approved a grant application up to$126,225 for program supplies,
client funds

(transportation, medical services, housing ,etc.), and drug testing at the Alexandria
Recovery Court:; and (2) authorized the City Manger to execute all necessary
documents that may be required.

VI. ACTION MATTERS

10. 25-2460 Consideration of a Request to Approve the Phase 3 Chesapeake Bay Total
Maximum Daily Load Action Plan for 100% Compliance for Submittal to Virginia
Department of Environmental Quality.
10. City Council: (1) approved the submission of the Phase 3 Chesapeake Bay Total

Maximum Daily Load 100% Action Plan; and (2) authorized the City Manager to
execute the necessary documents that may be required.

VIl. ORDINANCES AND RESOLUTIONS

1. 25-2513 Consideration of a Resolution to Support a Grant Application to the Virginia
Community Flood Preparedness Fund Program to implement the Valley Drive
Storm Drain Improvements Flood Action Alexandria capital project.
[ROLL-CALL VOTE]

City Council adopted: (1) the resolution to support a Round 5 Virginia Community Flood
Preparedness Fund (CFPF) grant application; and (2) authorized the City Manager to
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submit this resolution and enter into any agreements that may be required to receive
these funds should the requested be approved. (RES. NO. 3251)

VIIl. OTHER

12. Oral Reports and Oral Presentations by Members of City Council.

1. Councilman Chapman reported that the Deputy Mayor from Caen, Frances visited
Alexandria to meet with officials and attend the event honor General Lafayette's visit to
City 250 years ago.

2. Councilman Aguirre reported that Trevon Jenifer, Paraolympic medalist visited the
Dunbar Alexandria Boys and Girls Club recently.

3. Councilman Aguirre reported that visited a kindergarten class at Jefferson-Houston
Elementary School and read a book during Hispanic Heritage Month.

4. Councilman Aguirre reported that Mayor Wilson participated in a panel at George
Mason University as part of initiative looking regional elected officials.

5. Councilman Aguirre reported that the attended a celebration at Patrick Henry
Elementary School recognizing Hispanic Heritage Month. He also attended an event at
Beatley Library honoring Hispanic Heritage Month.

6. Councilman Aguirre reported that he attended an event at the Charles Houston
Recreation Center honoring Alexandria native Lucky Elliott.

7. Councilman Aguirre reported that attended book debut event featuring Supreme
Court Justice Katanji Brown Jackson.

8. Councilman Aguirre reported that he attended the Annual Conference for Virginia
Municipal League in Virginia Beach.

9. Councilman Aguirre reported that at the WMATA headquarters hosted the Board for
MWAA at the Metro integrated command center.

10. Councilman Aguirre reported that he participated on a panel at American
University discussing the upcoming election and the atmosphere around the current
election.

11. Councilman Aguirre reported that he attended the Community Foundations Rise the
Region Gala last week.

12. Councilman Aguirre reported that he and Vice Mayor Jackson attended the
Spooky Mad Science fest at Patrick Henry Elementary School, focusing on STEM

education.

13. Vice Mayor Jackson reported that MakerFaire was held on Sunday at Alexandria
City High School.

14. Vice Mayor Jackson reported that the Torpedo Factory Arts Center is holding the
CyberArts exhibit focusing on cyber security through arts.

15. Vice Mayor Jackson reported that she and her colleagues attended a reception
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honoring Lafayette and there will be a historical maker placed at 301 South St. Asap.

16. Vice Mayor Jackson reported that the Carpenter's Shelter held its 20th
Anniversary chili off at the Birchmere.

17. Vice Mayor Jackson reported that Paws in the Park was held at Oronoco Bay
Park to raise money and awareness for the work of the Alexandria Welfare League.

18. Vice Mayor Jackson recognized those who were honored at the reception held by
the Chamber of Commerce at their recent Best in Business Awards ceremony.

19. Vice Mayor Jackson also reported the Beautification Commission held their
annual Beautification Awards ceremony at the Garden Alexandria.

20. Councilman Chapman reported that he attended the African Impact Awards held in
New Carroliton, MD, with the 5K Run taking place in the City.

13.  25-2492 Consideration of City Council Schedule.

City Council: (1) received the updated City Council Look Ahead Schedule which
includes: the Joint City Council/School Board CIP Work Session will be held Monday,
November 25 at 6:00 p.m. at the ACPS headquarters, 1340 Braddock Place, School
Board Room; and (2) approved the City Council Calendar from October 2024 through
July 2025.

IX. ADJOURN.

*kkkkk

The meeting was as adjourned at 8:26 p.m.

*kkkkk

NOTE: The action docket is a summary of Council's meeting deliberations prepared
largely for staff follow up. Formal minutes of the meeting, when approved by Council
become the official record of the meeting of Council decisions made at the meeting.
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301 King St., Room 2400

Clty of Alexandria Alexandria, VA 22314

Legislation Text

File #: 25-2460, Version: 1

City of Alexandria, Virginia

MEMORANDUM
DATE: OCTOBER 16, 2024
TO: THE HONORABLE MAYOR AND MEMBERS OF CITY COUNCIL

THROUGH: JAMES F. PARAJON, CITY MANAGER /s/

FROM: ADRIANA CASTANEDA, DIRECTOR, TRANSPORTATION AND ENVIRONMENTAL
SERVICES
DOCKET TITLE:

Consideration of a Request to Approve the Phase 3 Chesapeake Bay Total Maximum Daily Load Action Plan
for 100% Compliance for Submittal to Virginia Department of Environmental Quality.

ISSUE: The City of Alexandria is required to submit the Phase 3 Chesapeake Bay Total Maximum Daily Load
(TMDL) 100% Action Plan to the Virginia Department of Environmental Quality (VDEQ) by November 1,
2024, to comply with the City’s Municipal Separate Storm Sewer System (MS4) general permit.

RECOMMENDATION: That City Council:

1. Approve the submission of the Phase 3 Chesapeake Bay TMDL 100% Action Plan; and
2. Authorize the City Manager to execute the necessary documents that may be required.

BACKGROUND: In an effort to clean up the Chesapeake Bay, localities such as the City of Alexandria have
been given targets for reducing nitrogen, phosphorus, and sediment. These goals are enforced through the
City’s General Virginia Pollution Discharge Elimination System (VPDES) Permit for Discharges of Stormwater
from Small Municipal Separate Storm Sewer Systems (MS4) through the implementation of Water Quality Best
Management Practices (BMPs) within three, five-year cycles beginning with the 2013 - 2018 MS4 general
permit. The 2013 - 2018 MS4 general permit required the City to meet 5% of the targeted reduction. The
subsequent 2018 - 2023 MS4 general permit required an additional 35% be met of the targets for a total 40%.
Given the increasing requirements in these successive permits, the City adopted an internal policy to exceed the
early requirements to be ahead of the mandatory targets for each cycle, including this last permit cycle. As a
result, the City achieved the 40% reduction requirements in the 2018 - 2023 MS4 general permit well ahead of
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schedule, and met over 70% of the reduction targets by the end of the 2018 - 2023 MS4 general permit cycle. In
September 2019, City Council approved submission of the City’s Phase 2 Chesapeake Bay TMDL 40% Action
Plan.

The City’s current 2023 - 2028 MS4 general permit requires the City to develop and implement the
“Chesapeake Bay Total Maximum Daily Load (TMDL) Action Plan for the remaining 60% Compliance” to
meet 100% of the reduction targets by June 30, 2028. This Phase 3 Action Plan must be submitted to VDEQ by
November 1, 2024.

DISCUSSION: Given the City’s more aggressive internal goals to outpace the targets in the MS4 general
permit, the City has already exceeded 100% of the required phosphorus reduction targets and reached 80% of
the nitrogen reduction targets. The Phase 3 Action Plan considers the completion of the Landmark Mall
Redevelopment, the North Potomac Yard Redevelopment, and the typical annual redevelopment that would be
completed prior to June 30, 2028, to meet the Phase 3 deadline. By taking into consideration these
redevelopment projects, only 8% of the nitrogen target remains to be achieved using the specific strategies
discussed below. This will include implementation of BMPs and the application of pollution reduction credits
through bi-lateral trading for any remaining gap. Sediment reduction targets were removed from the 2023 -
2028 MS4 general permit VDEQ); therefore, is not included as part of the Phase 3 Chesapeake Bay TMDL
Action Plan. However, the City has also surpassed 100% of the sediment reduction target with current
reductions.

The Phase 3 Chesapeake Bay TMDL Action Plan is cumulative and builds on the 5% reductions required in
Phase 1 Action Plan and the 35% reductions required in Phase 2 Action Plan to require 100% of the target
reductions by June 30, 2028. The Phase 3 Chesapeake Bay TMDL Action Plan identifies strategies to comply
with 100% of the pollution reduction targets for nitrogen and phosphorus in the MS4 general permit reductions.
Similar to Phase 1 and Phase 2 Action Plans, the Phase 3 Action Plan includes potential strategies to take
advantage of changes in technologies, site conditions, and emerging opportunities that form a comprehensive,
“all of the above” approach.

The City’s primary strategies to meet the Phase 3 requirements include:

e Redevelopment: Projects must implement stormwater BMPs to meet the state requirements, as
incorporated into the City’s Zoning Ordinance, as well as the City’s more stringent stormwater quality
requirements in the Zoning Ordinance. Because of these requirements, the City has made great strides in
exceeding the target reductions for each phase. While all redevelopment counts towards the required
target reductions, two noteworthy redevelopment projects scheduled to be completed for Phase 3 will
have a significant impact in these reductions, the projects include the Landmark Mall Redevelopment
and North Potomac Yard Redevelopment.

e BMP Retrofits: Identification of opportunities to install Green Infrastructure BMPs on City property
and within the City Right-of-Way, and potential regional facilities that treat multiple properties.

e Urban Stream Restoration: In December 2023 the Lucky Run Stream Restoration project reached
substantial completion. The pollution reduction credits achieved through this project are included in the
Phase 3 Chesapeake Bay TMDL Action Plan which covers FY24 - FY28. This project helps to reduce
nitrogen and phosphorous from entering the Chesapeake Bay, provides bank stabilization, protects an
exposed sanitary sewer pipe, and includes native plantings to help further stabilize the area and create
habitat.
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e Bi-Lateral Trading: The City and Alexandria Renew Enterprises (Alex Renew) entered into an
agreement (the “Outfall Transfer Agreement”) which state that any annual reductions in nitrogen,
phosphorus, and sediment achieved with the River Renew project above annual reductions needed by
Alex Renew may be used by the City towards Chesapeake Bay TMDL targets in the City’s MS4 general
permit. Integrating these two water quality efforts will create efficiencies for capital investments and
facilitate the use of sustainable and comprehensive solutions to minimize the overall additive cost to the
City ratepayers that bear sanitary sewer costs to implement the RiverRenew project and pay the
Stormwater Utility fee.

Per the MS4 2023-2028 General Permit (Part II, Section 13), the City is required to provide an opportunity for
public comment on the additional BMPs proposed in Phase 3. The City complied with this permit requirement
by advertising the draft Phase 3 Chesapeake Bay TMDL Action Plan for 100% Compliance for public comment
from August 29, 2024, to September 16, 2024, and responses submitted during that period were considered and
incorporated into the plan as applicable.

FISCAL IMPACT: As noted above, the City has surpassed the cumulative Phase 3 target reduction goals for
phosphorus and about 8% of the goal remaining for nitrogen. Prior year funding and funding in the currently
approved 10 Year (FY 2025 to FY 2034) Capital Improvement (CIP) derived from the City’s Stormwater Utility
Fee revenues as well as potential State grant revenues will allow the City to achieve the remaining reductions

by the end of Phase 3 (June 30, 2028). No additional funding beyond what is already in the City’s 10 CIP is
contemplated at present to meet the Action Plan goals and pollution reduction compliance targets in the City’s
MS4 general Permit.

ATTACHMENTS:
1. Phase 3 Chesapeake Bay Total Maximum Daily Load (TMDL) Action Plan for 100% Compliance
2. Public Comment and Response Table
3. Presentation

STAFEF:

Emily A. Baker, P.E., Deputy City Manager

Alicia Wright, Acting Assistant Director, Administrative Services, T&ES
William J. Skrabak, Deputy Director, Environmental Services, T&ES
Jesse E. Maines, Division Chief, Stormwater Management, T&ES

City of Alexandria Page 3 of 3 Printed on 10/25/2024

powered by Legistar™



	Executive Summary
	Introduction
	1. Current Program and Legal Authority
	2. Delineation of the MS4 Service Area
	3. Existing Loads and Compliance Reductions
	4. Increased Loads from 2009 – 2019 New Sources
	5. Increased Loads from Grandfathered Projects
	6. Estimated Future Grandfathered Projects
	7. Summary of Required Phase 2 Reductions
	8. Summary of Required Phase 3 Reductions
	9. Means and Methods to Meet Target Reductions
	9.1 Projected Redevelopment
	9.2 New Regional Facilities and Retrofits
	9.3 Retrofits on City Property
	9.4 Retrofits of City Rights-of-Way
	9.5 Tree Planting
	9.6 Urban Stream Restoration
	9.7 Public-Private Partnerships
	9.8 Urban Nutrient Management
	9.9 Land Use Change
	9.10 Forest Buffers
	9.11 Nutrient Trading
	9.12 Bi-Lateral Trading

	10. Phase 1 Permit Cycle Progress
	10.1 Credits for 2006 – 2009 Historical Stormwater BMPs
	10.2 Credits for Post-2009 Stormwater BMPs
	10.3 Lake Cook, Regional Facility
	10.4 Eisenhower Pond 19, Regional Facility
	10.5 Retrofits on City Properties
	10.6 Four Mile Run, Urban Stream Restoration
	10.7 Windmill Hill Living Shoreline
	10.8 Phase 1 Action Plan
	10.9 Phase 1 Reductions
	10.10 Phase 1 Reductions Update

	1.
	1.
	1.
	11. Phase 2 Permit Cycle Progress
	11.1 Lake Cook Retrofit
	11.2 Ben Brenman Pond Retrofit
	11.3 Development SWM Facilities
	1.1
	1.1
	1.1
	11.4 Phase 2 Summary of Progress

	12. Phase 3 Permit Cycle Anticipated Reductions and Final TMDL Compliance
	12.1 Stream Restoration
	12.2 Bi-Lateral Trading
	12.3 Redevelopment SWM Credits
	12.4 Summary of Projected Credits for Phase 3 (2023 – 2028)

	13. Costs of Implementation
	14. Public Comment
	15. Summary of Phase 3 Action Plan Updates Prior to Submission to DEQ
	16.   References
	Final Alexandria Ches Bay TMDL Phase III Action Plan 10292024.pdf
	Executive Summary
	Introduction
	1. Current Program and Legal Authority
	2. Delineation of the MS4 Service Area
	3. Existing Loads and Compliance Reductions
	4. Increased Loads from 2009 – 2019 New Sources
	5. Increased Loads from Grandfathered Projects
	6. Estimated Future Grandfathered Projects
	7. Summary of Required Phase 2 Reductions
	8. Summary of Required Phase 3 Reductions
	9. Means and Methods to Meet Target Reductions
	9.1 Projected Redevelopment
	9.2 New Regional Facilities and Retrofits
	9.3 Retrofits on City Property
	9.4 Retrofits of City Rights-of-Way
	9.5 Tree Planting
	9.6 Urban Stream Restoration
	9.7 Public-Private Partnerships
	9.8 Urban Nutrient Management
	9.9 Land Use Change
	9.10 Forest Buffers
	9.11 Nutrient Trading
	9.12 Bi-Lateral Trading

	10. Phase 1 Permit Cycle Progress
	10.1 Credits for 2006 – 2009 Historical Stormwater BMPs
	10.2 Credits for Post-2009 Stormwater BMPs
	10.3 Lake Cook, Regional Facility
	10.4 Eisenhower Pond 19, Regional Facility
	10.5 Retrofits on City Properties
	10.6 Four Mile Run, Urban Stream Restoration
	10.7 Windmill Hill Living Shoreline
	10.8 Phase 1 Action Plan
	10.9 Phase 1 Reductions
	10.1 Phase 1 Reductions Update

	1.
	1.
	1.
	11. Phase 2 Permit Cycle Progress
	11.1 Lake Cook Retrofit
	11.2 Ben Brenman Pond Retrofit
	11.3 Development SWM Facilities
	1.1
	1.1
	1.1
	11.4 Phase 2 Summary of Progress

	12. Phase 3 Permit Cycle Anticipated Reductions and Final TMDL Compliance
	12.1 Stream Restoration
	12.2 Bi-Lateral Trading
	12.3 Redevelopment SWM Credits
	12.4 Summary of Projected Credits for Phase 3 (2023 – 2028)

	13. Costs of Implementation
	14. Public Comment
	14.1 Summary of Phase 3 Action Plan Updates Prior to Submission to DEQ

	15.   References
	2024 Bay Calcs.pdf
	FY24PY1

	AppendixE_FINAL.pdf
	City Invites Public
	Public Notice 1
	Action Docket
	City of Alexandria - File_ 25-2460

	Final Alexandria Ches Bay TMDL Phase III Action Plan_09192024.pdf
	Executive Summary
	Introduction
	1. Current Program and Legal Authority
	2. Delineation of the MS4 Service Area
	3. Existing Loads and Compliance Reductions
	4. Increased Loads from 2009 – 2019 New Sources
	5. Increased Loads from Grandfathered Projects
	6. Estimated Future Grandfathered Projects
	7. Summary of Required Phase 2 Reductions
	8. Summary of Required Phase 3 Reductions
	9. Means and Methods to Meet Target Reductions
	9.1 Projected Redevelopment
	9.2 New Regional Facilities and Retrofits
	9.3 Retrofits on City Property
	9.4 Retrofits of City Rights-of-Way
	9.5 Tree Planting
	9.6 Urban Stream Restoration
	9.7 Public-Private Partnerships
	9.8 Urban Nutrient Management
	9.9 Land Use Change
	9.10 Forest Buffers
	9.11 Nutrient Trading
	9.12 Bi-Lateral Trading

	10. Phase 1 Permit Cycle Progress
	10.1 Credits for 2006 – 2009 Historical Stormwater BMPs
	10.2 Credits for Post-2009 Stormwater BMPs
	10.3 Lake Cook, Regional Facility
	10.4 Eisenhower Pond 19, Regional Facility
	10.5 Retrofits on City Properties
	10.6 Four Mile Run, Urban Stream Restoration
	10.7 Windmill Hill Living Shoreline
	10.8 Phase 1 Action Plan
	10.9 Phase 1 Reductions
	10.1 Phase 1 Reductions Update

	1.
	1.
	1.
	11. Phase 2 Permit Cycle Progress
	11.1 Lake Cook Retrofit
	11.2 Ben Brenman Pond Retrofit
	11.3 Development SWM Facilities
	1.1
	1.1
	1.1
	11.4 Phase 2 Summary of Progress

	12. Phase 3 Permit Cycle Anticipated Reductions and Final TMDL Compliance
	12.1 Stream Restoration
	12.2 Bi-Lateral Trading
	12.3 Redevelopment SWM Credits
	12.4 Summary of Projected Credits for Phase 3 (2023 – 2028)

	13. Costs of Implementation
	14. Public Comment
	14.1 Summary of Phase 3 Action Plan Updates Prior to Submission to DEQ

	15.   References





