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1.0 INTRODUCTION

AECOM has prepared this Stormwater Treatment Measures Design Report (Design Report) on behalf of
Potomac Electric Power Company (Pepco) to describe the proposed stormwater treatment measures for
Pepco’s Benning Road facility (the Site), located at 3400 Benning Road NE, Washington, DC. The

general Site location is shown on Figure 1-1.

Pepco has employed various Best Management Practices (BMPs) over the past seven years to reduce
metals and total suspended solids (TSS) concentrations in stormwater discharges from the facility. Pepco
has tasked AECOM to identify and design stormwater treatment measures to supplement the BMPs to
help ensure consistent compliance with the effluent limits for metals and TSS identified in the facility’s
National Pollutant Discharge Elimination System (NPDES) permit. The purpose of this report is to

describe the treatment measures at a design level.

1.1 Scope

AECOM has been tasked with reviewing available stormwater data, screening and evaluating treatment
options, and designing treatment measures to reduce the concentrations of metals (specifically cadmium,
copper, iron, lead, nickel, and zinc) and TSS prior to discharge at Outfall 013. All work will be performed
in accordance with the applicable District Department of Energy & Environment (DOEE) and the U.S.

Environmental Protection Agency (USEPA) guidance documents.
Specifically, the development of this document included the following activities:

e Data gathering and review

e Hydraulic and hydrologic modeling

e Identification of pollutant load sources or hotspots

e Design of treatment measures

e Identification of implementation considerations and limitations

e Development of a proposed implementation schedule

This document provides the final selection of specific areas at the Site which have been targeted for
stormwater treatment (referred to as “Hotspots”) and the design of associated treatment measures.
Please note that the drawings and specification packages will go through further refinement as part of

permitting and procurement process. Therefore, these elements are currently designated as 65% design.

Benning Road Facility FINAL February 2017
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1.2 Organization

This report is organized into the following sections:

e Sectionl
e Section 2
e Section 3
e Section 4
e Section5
e Section 6
e Section7

e Section 8

Figures, tables and supporting appendices are provided following Section 8.

Benning Road Facility

Introduction (this section)

Project Background

Hydraulic and Hydrologic Modeling
Pollutant Load Summary

Design

Implementation Considerations
Limitations

Schedule

FINAL
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2.0 PROJECT BACKGROUND

The 77-acre Site is bordered by a District of Columbia Solid Waste Transfer Station to the north,
Kenilworth Maintenance Yard which is owned by the National Park Service (NPS) to the northwest, the
Anacostia River to the west, Benning Road to the south, and residential areas to the east and south
(across Benning Road). Most of the Site is comprised of the Benning Service Center, which involves
activities related to construction, operation and maintenance of Pepco’s electric power transmission and
distribution system serving the Washington, DC area. The Site is also the location of three substations
serving Pepco’s transmission and distribution system. The Site was formerly the location of the Benning
Road Power Plant, which was permanently shut down on June 1, 2012. Demolition and removal of the
power plant building and related infrastructure commenced in 2014, and all demolition and Site
restoration activities were completed in May 2015, with the exception of the removal of concrete basins

for the former cooling towers, which are scheduled to be removed within the next four months.

The majority of stormwater runoff from the facility is conveyed through a 48-inch concrete trunk line which
widens to 54 inches before it discharges to the Anacostia River via Outfall 013. Pepco has employed
various BMPs to control the concentrations of metals and suspended solids in stormwater discharges,
including installation and maintenance of storm drain inlet controls and removal of accumulated sediment
from the facility’s storm drain pipe during annual cleanouts. The treatment measures described in this
report will provide additional reduction of metal contaminants in stormwater discharged at Outfall 013 to

achieve consistent compliance with the facility’s NPDES permit limits.

2.1 Regulatory Compliance History

2.1.1 NPDES Permit

The facility’s NPDES permit (No. DC0000094) was last renewed in July of 2009. At that time, the Benning
Generating Station and Power Plant were still in operation. The 2009 permit included for the first time
specific discharge limits on the concentration of certain metals such as copper, lead, and zinc based on
Total Maximum Daily Load (TMDL) allocations that had been established for the Upper Anacostia River
subsequent to the previous permit (which was issued in November of 2000). As explained in the Fact
Sheet prepared for the 2009 permit renewal, USEPA expected that compliance with these new limits
would be accomplished using BMPs and USEPA required that the BMPs necessary to meet these new
numerical limits be in place within three years after the effective date of the permit, unless Pepco could

demonstrate that additional time was necessary to meet the limits.

Benning Road Facility FINAL February 2017
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In accordance with the 2009 permit requirements, Pepco submitted a TMDL implementation plan to
USEPA outlining the various BMPs to be employed at the facility to reduce metals concentrations in
stormwater discharges. The plan called for implementation in three phases. Phase | included storm drain
inlet maintenance. Phase Il included metals management (e.g., removing unnecessary stored metal,
improving general housekeeping measures such as repair and maintenance of secondary containment
structures and covering dumpsters). Phase Il included future recommendations for additional BMPs and

low impact development structures (LIDs) if necessary to meet the permit requirements.

The Phase | and Phase Il control measures were designed and implemented between 2010 and 2012.
These measures were effective in achieving significant reductions in metal concentrations in stormwater
discharged from the facility compared to the baseline concentrations prior to the 2009 permit renewal. In
particular, based on the stormwater sampling conducted in January 2013 following the completion of
Phase | and Phase Il control measures, copper concentrations were reduced by 73 percent and zinc
concentrations were reduced by 87 percent. Despite these reductions, the BMPs employed to that point
were not sufficient to meet the new numeric permit limits for copper and zinc. As a result, Pepco
implemented Phase Il of the TMDL Implementation Plan in accordance with a supplemental compliance
plan submitted to USEPA in December 2014.

The Phase Il plan included the following specific actions:

o |dentify and address conditions, activities and/or operations at Benning Service Center that may
be significant contributors to metals in stormwater.

e Evaluate and potentially enhance existing storm drain inlet controls.

¢ Investigate potential groundwater infiltration to the storm drain system.

e Conduct targeted sampling at storm drain inlets to identify locations where metals loading is

greatest and where additional controls can be employed.

Pepco has completed the four elements of the Phase Il plan. A closed-circuit television (CCTV)
inspection of the main storm drain conducted in June 2015 and of the lateral storm drains, or tributaries,
in June 2016 identified several locations where substantial sedimentation had accumulated within the
storm drain pipe and locations with defects that allow infiltration of groundwater. Pepco completed
cleaning of the main storm drain pipe in August 2015, which resulted in removal of approximately 47
cubic yards of accumulated sediment, and thereafter completed patching/repairs of several identified
defects in the storm drain system. Removal of this accumulated sediment appears to have further
improved the quality of the stormwater discharges at Outfall 013. Pepco completed four rounds of

targeted stormwater sampling following the storm drain cleanout between September 2015 and March

Benning Road Facility FINAL February 2017
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2016 and AECOM completed three rounds of additional sampling between June 2016 and August 2016.
As summarized in Section 2.2 and 2.3, the results of these targeted sampling events form the basis for

the selection of Hotspots for targeted treatment and the design of treatment measures.

2.1.2 Consent Decree

On January 13, 2017, a Consent Decree was filed with the US District Court for the District of Columbia
that will resolve an enforcement action by the United States against Pepco for alleged violations of the
permit effluent limitations for metals and TSS in stormwater discharges through Outfall 013 into the
Anacostia River. Among other requirements, the Consent Decree obligates Pepco to design, construct
and operate a system for the treatment of stormwater to be discharged at Outfall 013. The treatment

system described in this report is intended to satisfy this requirement of the Consent Decree.

2.2 Data Review and Summary

2.2.1 Stormwater Sampling and Analysis

Seven rounds of targeted stormwater sampling and analysis were performed at the Site between
September 2015 and August 2016. These events included four Pepco sampling events from September
2015 to March 2016, and three AECOM sampling events from June to August 2016. In addition, six
quarterly rounds of compliance stormwater sampling and analysis were performed at the Site between
September 2015 and December 2016. Each of the targeted and compliance sampling events were

undertaken during a qualifying storm event, as defined by the NPDES Permit.

Although historical sampling data from Outfall 013 is available from the quarterly NPDES monitoring
requirements, the targeted and compliance sampling data collected after the August 2015 cleanout of the
storm drain system is more representative of current conditions. Historical data was collected prior to the
demolition of the fuel tank and power plant areas. Therefore, only targeted and compliance analytical data
collected after the August 2015 storm drain cleanout have been considered for the treatment system

design.

Stormwater samples were analyzed by USEPA Method 200.7 for metals and Standard Methods (SM)
2540D for TSS. Based on the seven rounds of stormwater sampling and analysis, copper, iron, and zinc
were identified as the primary metals of concern for the stormwater discharged at Outfall 013. The
findings of the stormwater sampling and analysis are presented in Appendix A of the Final Conceptual
Design Report (AECOM, 2016).

Benning Road Facility FINAL February 2017
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2.2.2 Flow Rate Sampling

Limited flow rate measurements were collected during the July 2016 and August 2016 sampling events in
order to better calibrate the stormwater model. AECOM utilized portable velocity meters (Hach FH950) to
measure velocity at select locations. Up to three velocity measurements were collected from the targeted
stormwater sample locations as well as additional locations on the main trunk line. The velocity

measurements were utilized to calibrate the stormwater model.

2.2.3 Media Evaluation and Treatability Study

The identified metals of concern, copper, iron, and zinc, are commonly precipitated into their respective
oxides. As a result, the design of the treatment measures will include precipitation and filtration to remove
solids as well as adsorption using sorptive media (e.g., Contech StormFilter®) to remove dissolved
metals. AECOM completed a sorptive media evaluation which included Zeolite, granular activated carbon
(GAC), CSF leaf media, MetalRx leaf media, BioChar, and Modified Peat. Based on the findings of the
media evaluation, AECOM selected GAC, Zeolite, and Zeolite + Peat for the laboratory bench-scale
media treatability study to provide a basis of selecting the initial media to be used by sorptive media

devices when the design is implemented.

All three solid filtration media were effective in removing dissolved metals from stormwater. However,
AECOM has selected Zeolite blended with GAC. When compared to the other sorptive media, Zeolite has
a much greater capacity to adsorb metals and was observed to be most effective for short contact times.
Blending GAC with the Zeolite will provide improved efficiency at the relatively low contaminant loadings

characteristic of current stormwater flows discharging at Outfall 013.

In addition, the treatability study concluded that much of the metals contamination was associated with
the suspended solids fractions of the water; therefore an effective water treatment system should include
a particle removal step to reduce the amount of solids being discharged. The findings of the treatability

study are presented in Appendix C of the Final Conceptual Design Report (AECOM, 2016).

2.2.4 Inlet and Topographic Survey

AECOM conducted an inlet survey of the storm drain structures that contribute to the discharge at Outfall
013. Detailed invert information, such as pipe coordinates, elevation, size, and material was collected for
the inlet and outlet pipes. Coordinate and elevation information from rims of manhole and inlet structures
were collected along with invert elevations of connecting pipes within the manhole and inlet structures.
AECOM conducted a survey of Site topography at 1-foot contours, including utilities, buildings, sidewalks,
driveways, gravel surfaces, vegetated areas, fences, spot elevations, storm water inlets, curb inlets, top

of grate, and other major visible site improvements. The Maryland State Plane of the 2011 North

Benning Road Facility FINAL February 2017
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American Datum (NAD 83/2011) was used as the horizontal control datum and the District of Columbia

Department of Public Works Datum (DC DPW) was used as the vertical control datum.

The topographic survey data was used by Pepco to revise drainage area boundaries. These revised
drainage area boundaries were incorporated into the designation of hotspots and subsequent treatment
system design. This information is essential to sizing the equipment and siting each treatment system.
The findings of the inlet and topographic survey were utilized to generate the design presented in this
report.

2.3  Final Hotspot Selection

Over the course of this project, the locations of Hotspots for targeted treatment of stormwater have been
updated based on additional analytical data, inlet and topographic survey data, and continued revisions of
the model. Table 2-1 presents a cross-reference between the final Hotspot designations and the Hotspot

designations in the Conceptual Design Report (November 2016).

Table 2-1: Revised Hotspot Identifications Crosswalk

Final Site Sub-basin Contributing Original
Hotspot ID Location ID Locations Hotspot ID

1 17E Building #54 1B
Transformer Test Shop
17A-17D Inlets 42-46 1C
2 Salvage Yard 10A, 10B, 31 Inlets 65, 66, and 68 4
3 6A, 6B Inlets 2, 3,4,5,7
Former Fuel Tank Area —
6C Building #35, Inlet 108 1A
4 Former Power Plant Area 2 Inlets 15, 17, 18, 27 2
Benning Road Facility FINAL February 2017
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3.0 HYDRAULIC AND HYDROLOGIC MODELING

AECOM developed an existing conditions hydrology model to estimate the discharges from the 1-inch
and the 1-year storm events at different study points at the Site including the areas identified as source
areas for the high metal concentrations during the Site visit. The developed hydrology model was used to
size the proposed treatment systems and to estimate the anticipated impacts on the concentrations of
metals in stormwater at Outfall 013 from the approximate initial surface runoff of a 1-inch (85th percentile)
storm event. In accordance with guidance from the District Department of Energy and Environment
(DOEE), the hydrology model was also used to estimate the first flush volume from a 1-inch storm event
for the targeted areas to demonstrate the effectiveness of the proposed treatment systems in meeting
permit limits at Outfall 013. These conditions are selected based on the DOEE stormwater guidance and
NPDES sampling protocols which are presumed to measure peak contaminant concentrations during the

design storm events.

The hydrology model was developed using the Environmental Protection Agency’s Stormwater
Management Model version 5.1 (EPA-SWMM 5.1; USEPA, 2015) and the DOEE storm event design
criteria in accordance with the Final Stormwater Management Guidebook (DOEE, 2013) and the NPDES
permit sampling requirements. The hydrology model was created for the entire Pepco Site using the
spatial data provided by Pepco, current Geographic Information System (GIS) datasets from the
Washington, DC Office of the Chief Technology Officer (OCTO) and the precipitation data from the
National Oceanic and Atmosphere Administration (NOAA) Atlas 14.

Thirty-three drainage areas were delineated for the hydrologic analysis based on the drainage area data
provided by AMEC and based on the current topographic conditions at the Site (evaluated using ArcGIS
10.1). Three of the drainage areas were further divided into sub-basins to provide design flows at
locations with potential for implementing treatment measures to remove metals. The impervious area for
the facility was updated based on Site AutoCAD data, the Pepco Benning Road RI/FS impervious area
figure, imagery from 2015, and the field investigation. Since demolition of the power plant, facility
impervious area has decreased due to replacing asphalt areas with loose gravel. Figure 3-1 includes the
Site drainage areas. Figure 4-2 of the Hydrologic, Hydraulic and Pollutant Load Analysis Report

(Appendix A) provides the updated pervious and impervious surface cover for the facility.

The 24-hour Soil Conservation Service (SCS) rainfall distribution was used to model rainfall, the
infiltration for pervious areas at the Site was calculated using the SCS Runoff Curve Number (RCN)

methodology as described in the Natural Resources Conservation Service (NRCS) Technical Release
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(TR-55) manual and the dynamic wave equation was used for routing in the storm drain pipes. Hydrologic
response of the three existing Low Impact Development (LID) projects was simulated using the EPA-
SWMM LID Controls option.

A detailed description of specific data sources used in the development of the hydrology model is
provided in Appendix A. Hydrologic simulations were conducted for the 1-inch and 1-year storm events
and the resulting maximum storm event flows for the delineated drainage areas are also included in
Appendix A.

Based on the field investigation and sampling data, several potential areas of concern were identified as
focus areas where stormwater treatment systems may be necessary. These potential treatment measures
were included in the hydrology model to evaluate the effects of the treatment measures and ensure that
District Department of Energy and Environment design requirements (DOEE, 2013) related to the
maintenance or decrease of the discharges from the 2- and 15-year storm events are met. The hydrology
model was also used to estimate the first flush volume from a 1-inch storm event for the focus areas
following DOEE guidance. Appendix A provides the maximum storm event flows where treatment
measures are proposed to be implemented. Based on the findings of the Hydrologic and Hydraulic
Report (Appendix A), Table 3-1 presents the flow rates for a 1-inch storm event, which is the proposed

design storm event.

Table 3-1: Modeled Flows at Hotspot Areas

Peak Flow for
1-inch 24-hour
storm event

Hotspot Site Location Location Description

Building #54 (Sub-basin 17E) 1.11 498.2
Inlets 42-46 (Sub-basin 17A 0.6 269.3
1 Transformer Test Shop .
Inlets 42-46 (Sub-basin 17B) 0.31 139.1
Inlets 42-46 (Sub-basin 17C) 0.16 71.8
Inlets 65, 66, 68 (Sub-basin 10B) 0.6 269.3
2 Salvage Yard .
Inlets 65, 66, 68 (Sub-basins 31) 0.62 278.3
Building #35, Inlets 2, 3, 4, 5,7
Aoy 4.43 1,988.3
3 Former Fuel Tank Area (Sub-basins 6B)
Inlet 10 (Sub-basins 6C) 0.21 94.3
4 Former Power Plant Area Inlets 15, 17, 18, 27 (Sub-basin 2) 2.46 1,104.1
Notes:
cfs = cubic feet per second
gpm = gallons per minute
Benning Road Facility FINAL February 2017
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The EPA-SWMM model produced runoff estimates suitable for design for the focus areas. Proposed
treatment measures have been modeled as storage areas with specified storage and ratings curves

based on the specifications from the manufacturer of the system components.
The specific data sources that were used for the model include:

1. Topography (used to create drainage areas and calculate slopes)
a. Surveyed topography provided in AutoCAD by PEPCO.
b. Contour data surveyed by AMT (2016) and provided by Pepco.
c. 1 meter Digital Elevation Model (DEM) grid available from the USGS.
d. 2 foot contours from the District of Columbia.
2. Drainage Areas
a. Drainage areas updated by AMEC based on the Site plan originally prepared for the
NPDES Permit Renewal in April 2005.
b. The drainage areas provided by AMEC were split into smaller segments, sub-basins, so
flows could be provided at focus design areas.
3. Impervious area (see Figure 3-1 of Appendix A)
a. Surveyed areas provided in AutoCAD by PEPCO.
b. The preliminary impervious areas calculated as part of the Draft Remedial Investigation
Report for the Benning Road Site (February 2016).
c. Imagery from 2015 by Google Earth and the field investigation were used to update the
impervious areas.
4. Invert elevations
a. Storm Sewer plan and profile for the main line created by Merestone Consultant, Inc.,
and provided by PEPCO.
b. Inlet data for the storm drain structures, including invert and lateral pipes elevations,
surveyed by AMT (2016) and provided by Pepco.
5. Spatial locations of storm drains, inlets, and manholes for main line and laterals
a. Spatial data provided by AMEC, digitized from Site Plan for NPDES Permit Renewal
(completed by Malcolm Pirnie, April 2005) and updated based on existing conditions).
b. Aerial imagery and information gathered from the field investigation were used to verify
the spatial data provided by AMEC.

6. Soil Data
a. The Natural Resources Conservation Service (NCRS) soil survey geographic database
(SSURGO).

7. Lift Station and Oil Water Separator (upstream of MP 201)

Benning Road Facility FINAL February 2017
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a. The system schematic provided by PEPCO was used to estimate the hydraulic properties
of the existing system.
8. Land Cover for Pervious Areas (required for curve numbers and manning’s n values)
a. Estimated based on aerial imagery and photographs from the field investigation.
9. Calibration of the Hydrology Model
a. Flow data collected at some locations at the facility on July 28, 2016 and August 21, 2016
storm events and the hourly precipitation data for the two storm events at
Washington/Ronald Reagan National Airport obtained from NOAA's Quality Controlled
Local Climatological Data (QCLCD) were used to calibrate the hydrology model. The
parameters that were modified for calibration are the RCN and the corresponding
depression storage on pervious area inputs based on the highly urban setting of the Site.

Appendix A includes the details of the calibration methodology.
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4.0 MASS BALANCE

4.1 Mass Loading Calculations

The pollutant loading evaluation was conducted using the compiled data set from the completed
stormwater sampling events and the SWMM model of the 1-inch rainfall event. This data set is
appropriate for gauging point source loads, or Hotspots, of particular pollutants and represents the best
information available to date. It is important to note the median and maximum loadings for all pollutants
were modeled in the SWMM software. These loads were modeled as occurring at measured
concentrations throughout the entire storm duration instead of through a factored or scaled approach. As
a result, the pollutant loads reported by the SWMM model are conservatively high compared to actual

expected loading over the duration of the storm event.

The modeled loads were tabulated based on pollutant type, pollutant form (total or dissolved) and
drainage area source. A summary of pollutant loading in the form of drainage area percent contribution
was created and used to verify the locations of high pollutant loading (Hotspots). In instances where no
data existed for drainage areas contributing to Outfall 013, median and maximum concentrations equal to
one-half of the highest detection limit value for each pollutant reported by the testing laboratory were used
in the load tabulation. This evaluation resulted in some redistribution of pollutant loading; however, there
was no change to the identified Hotspot locations as loads from those locations remained elevated with
respect to the rest of the site. As noted in Section 2.3 above, a total of four Hotspots were identified with
Hotspot 1 located at the most upstream point of the main trunk line which is adjacent to the Kenilworth
Office Building #54 and Building #570n the southeast corner of the site. Hotspot 4, the most downstream
Hotspot, is located downstream of inlet 17 on a lateral line located west of the lift station and oil water
separator.

Samples collected at two locations from the main trunk line, manhole 57 (located at the downstream end
of drainage area 19 on the east side of the Building #75) and manhole 37 (located downstream of
manhole 57, within drainage area 11 and south of Building #68), were used to evaluate connectivity
between measured and modeled loads. Measured loads in the trunk line at manholes 57 and 37 were
compared to the sum of the modeled loads from the upstream drainage areas tributary to each of the two
manholes. The majority of the resulting ratios were within a range of values indicative of acceptable
connectivity.

The model loads were adjusted using compliance sampling analytical data for Outfall 013 from the last six

quarters of sampling, two quarters of 2015 and all four quarters of 2016. Median and maximum
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discharge concentrations were calculated from the Outfall 013 data for each pollutant. These values
were then used to scale the conservative, model-produced pollutant loads using the percent load
distribution that had been modeled in the SWMM software.

Following this step, a pollution reduction analysis was completed. The adjusted maximum total loads for
copper, iron, zinc, and TSS as well as the maximum dissolved loads for the metals listed were increased
by a factor of 1.5 to 2.0 to provide a minimum safety factor of 1.5 in the load reduction step. Cadmium,
nickel, and lead are consistently discharged in stormwater runoff at Outfall 013 at levels well below the
NPDES discharge limits; therefore, these metals were not analyzed as part of the pollutant reduction
step. However, the proposed stormwater treatment systems will also work to remove these metals, both

in total and dissolved form.

The pollutant loading evaluation utilized reduction factors which were appropriate for the following
Contech® stormwater treatment technologies chosen for the treatment system at the site: DownSpout
StormFilter™ and StormFilter®, both of which are used to remove dissolved parameters, as well as the

Jellyfish® Filter, which is used to target removal of total suspended solids (TSS) and total metals.

A bench scale treatability study, as described in AECOM'’s Conceptual Design Report (November 2016),
was performed using stormwater from the Site to identify the best adsorptive media for the application.
Results of the bench scale treatment study indicated that Zeolite A and granular activated carbon (GAC)
were the most effective at removing a range of dissolved pollutants. Based on the study results, Zeolite A
blended with GAC were specified as a combined adsorptive media for use in the DownSpout

StormFilter™ and StormFilter® units for the project.

Jellyfish® Filter units will be placed upstream of the StormFilter® units. This will serve to enhance the
ability of the StormFilter® units to remove the dissolved metals portion in the site runoff. Jellyfish® Filter
units will act to remove TSS and particulate metals thus reducing competition for available adsorption
sites in the StormFilter® media. The range of pollutant reduction factors for the StormFilter® media and
Jellyfish® Filter units, as described in Contech publications, found in review of other literature, and
measured in the bench scale media evaluation testing, is presented in Table 4-1.
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Table 4-1: Stormwater Treatment System Pollutant Reduction Factor Ranges

Unit Tvpe Contech® Jellyfish® Contech® StormFilter®
yp (Filtration) (Adsorption)

Total Total Other UG Dissolved
Source Cobper Zinc metals Copper Copper
PP and Zinc and Zinc

Literature
Review

Contech®
Publications

86%-90%  51%-70% @ 86%-90% @ 64%-81% @ 25%-50% @ 34%-70% 8%-65%

>80% >50% 89% -- -- - -

Bench
Scale Study -- -- -- -- 55%-100% @ 60%-96%
Results*

'Reported bench scale study reduction range results are also representative of total and dissolved iron and lead reductions.

Table 4-2 outlines the estimated reduction factors that were applied to the pollutants at each Hotspot
based on arrangement of the Jellyfish® and StormFilter® units, which will be used in combination at each
Hotspot. This sequential arrangement of the treatment units acts to compound the reduction factors. The
unit reduction factors chosen for application in the pollutant reduction model were generally more

conservative when compared to the literature review and bench scale ranges identified in Table 4-1.

Table 4-2: Applied Pollutant Reduction Factors

Jellyfish®1 StormFilter®"

Copper 80% 60%
Iron 50% 60%
Zinc 50% 60%

TSS? 89% -

'Estimated reduction factors may differ from actual reductions observed due to various
site-specific conditions and facility operations.
2 Estimated reduction factor for TSS is applicable to 20 microns or greater.

Results of the conservative pollutant load reduction analysis indicate that the proposed stormwater
treatment system design should be effective to reduce pollutant loadings of copper, iron, zinc, and TSS to
below the permitted NPDES discharge levels. Based on the modeled storm event, the applied pollutant
reduction factors presented in Table 4-2 would also be representative of the anticipated percent removal
of metals concentrations in stormwater discharges. Therefore, it has been estimated that following
treatment the metals and TSS concentrations in stormwater will be below the permitted NPDES discharge
levels at Outfall 013.
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Table 4-3 below summarizes the fractional percentages of existing, pre-treatment loads for copper, iron,
zinc, and TSS as calculated using the approach described in this document.

Table 4-3: Initial Load Distribution — Before Treatment

CSupbasin | Copper | won | ame | 188
Hotspot
|0 [eian [ wax [ edian [ Max | Median | Max | wedian

--
| Transformer - uoa g7 7% 12% | 7% | 8% | 12% | 9% 6% | 7%
Test Shop
2 Si‘(';f‘ge 10A,10B,31 7% | 4% = 1%  <1% 3% 1% = 3% 6%
g | Former Fuel | 6A, 68, 14% | 32%  49% | 4T% @ 27% | 72% = 37% | 55%
Tank Area 6C
Former
4 | Power Plant 2 8% | 13% = 15% | 29% = 6% | 4% = 11% | 24%
Area

All Hotspots 36% 61% 2% 86% 48% 86% 57% 92%
All Other Areas 64% 39% 28% 14% 52% 14% 43% 8%

Outfall 013 100%  100% 100%  100% 100%  100%  100%  100%
1. Based on Median and Maximum Values from SWMM Model and Mass Balance Calculations.
2. Fraction is with respect to total load.

Table 4-4 summarizes the fractional percentages of estimated, post- treatment loads for copper, iron,

zinc, and TSS as calculated using the approach described in this document.

Table 4-4: Final Estimated Load Distribution — After Treatment

Csupbasin | Copper | won | ane | 155 |
Hotspot ——————
|10 [ weatan [ wiax | wedtan [ Max | weaian | Max | wedian | iax |

Transformer 17A — 17E 1% 4% 5% 8% 6% 6% <1% 5%
Test Shop

S?{';?ge 10A, 10B, 31 2% 1% 1% | <1% @ 2% 1% 1% 5%
Former Fuel 6A, 6B,
Tank Area 6C

Former
4 ' Power Plant 2 2% 4% 11% 26% 4% 3% 12% 18%

Area
All Hotspots (estimated) 8% 20% 53% 76% 29% 70% 53% 70%
All Other Areas (estimated) 92% 80% 47% 24% 71% 30% 47% 30%
Outfall 013 (estimated) 100%  100% 100%  100% 100%  100% 100%  100%

1. Based on Median and Maximum Values from SWMM Model and Mass Balance Calculations.
Fraction is with respect to total load.
3. Based on estimated reductions provided by Contech®.

3% 11% 36% 42% 17% 60% 40% 42%

N
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5.0 DESIGN

5.1  Overview of Design Criteria

Based on the analytical results of targeted sampling, the following design criteria have been developed

for localized treatment of metals at the individual Hotspots in order to reduce the contaminant loading at
Outfall 013. Contaminant concentrations and NPDES discharge limits at Outfall 013 are summarized in

Table 5-1 below.

Table 5-1: Permit Concentration Limits for Outfall 013

NPDES Discharge Limits Maximum Concentration
for Outfall 013 for Outfall 013

Daily Monthly
Maximum Average
(mgll) (mall)

Cadmium 0.00495 0.00208 0.00025
Copper 0.01344 0.00524 0.0222
Iron 1.0 0.69 2.2

Lead 0.06458 0.05660 0.013
Nickel 0.117 0.073 0.005
Zinc 0.11718 0.07311 0.175

TSS 100 30 25

Note:
. Maximum concentrations are peak concentrations observed at Outfall 013 during the quarterly NPDES sampling.
Maximum concentrations are the peak concentrations reported from six sampling events from 09/2015 through 12/2016.
e  The grey shaded metals include the primary metals of concern (copper, iron, and zinc) observed at concentrations greater
than the NPDES discharge limits. Non-shaded metals were observed at concentrations less than the NPDES discharge
limits.

5.2  Overview of Design Development

Selection of stormwater management treatment measures follows a systematic decision tree which
incorporates Site conditions, flow rates for the first flush portion of storm events, contaminants of concern,
and the state of contamination (i.e. dissolved or suspended solids). Design efforts have focused on
treatment measures at the Hotspots, as close to the source of contaminants as is practical. This approach

offers the following advantages:

1. Independent system failures do not risk discharge exceedances to the same extent as a single,
centralized system;

2. Focused systems may be customized to specific local contaminants;
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3. Focused systems allow application of risk based safety factors when designing remedies; and
4. Focused systems will improve attention to problem areas on-site, increasing the likelihood of

identifying and eliminating contaminant sources.

The following treatment designs have been developed based on the stormwater analytical data and
modelling data for each of the identified Hotspots. Each treatment recommendation is based on the
contaminants and conditions specific to each Hotspot which contribute to elevated discharges at Outfall
013.

5.3 Treatment Design

The water quality treatment measures for this project have been designed to reduce pollutant loads from
a 1-inch storm event for stormwater runoff collected by on-site inlets and catch basins, which drain via an
underground separate storm drain system and discharge at Outfall 013 (see C0101, Existing Drainage
Area Map). Stormwater treatment will be provided at the four Hotspots using combinations of Contech®
DownSpout StormFilter™, Jellyfish® Filter, and StormFilter® stormwater treatment systems. As
described in Section 2.3, the Hotspot locations and treatment methods were determined based on facility-

wide stormwater sampling performed in 2015 and 2016 and the resulting pollutant contamination loads.

DownSpout StormFilter™ systems will be installed at the existing loading dock roof downspouts on the
west face of Building #56 to provide filtration of roof runoff determined to have high concentrations of
dissolved metals such as zinc, copper, and lead. This treatment measure is a passive, aboveground,

pretreatment system that utilizes StormFilter® cartridges.

All new inlets and manholes installed as part of the treatment system will be equipped with Jellyfish®

Filters to collect and/or treat stormwater runoff from surface areas that are predominantly impervious, in
both inline and offline configurations, in order to remove TSS, oil, and floatable trash from stormwater at
pollutant source locations. This treatment measure is an underground, pretreatment system that utilizes

membrane filtration cartridges.

StormFilter® stormwater treatment devices will be installed as large underground concrete vaults that
house a large number of rechargeable, self-cleaning, media-filled cartridges that will trap particulates and
absorb pollutants such as dissolved metals, hydrocarbons, nutrients, metals, and other common
pollutants found in stormwater runoff. The filter media in the StormFilter® cartridges will be customized at
each hotspot to target site-specific pollutants. This treatment measure is the primary water quality

treatment technology at each of the Hotspot locations.
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In order to construct and install the underground Jellyfish® Filter and StormFilter® systems and
supporting storm drain infrastructure, selective site clearing, grubbing, and demolition will be required.
Asphalt and concrete pavement will be saw-cut and removed to a minimal depth and footprint to allow for
excavation, trenching, and sheeting and shoring (to be determined by the Contractor). Excavated
materials shall be sampled for petroleum hydrocarbons, metals, Polycyclic Aromatic Hydrocarbons
(PAHSs), and Polychlorinated biphenyls (PCBs) at a minimum. Any soil that cannot be reused as backfill

shall be stored temporarily on-site in containers provided by Pepco for disposal by Pepco.

New storm drain piping, for conveyance and storage of stormwater, and new flow splitters and manholes
will be required upstream from the new StormFilter® structures in order to divert the 1-inch storm to the
StormFilter® structures and to reduce peak runoff flows, providing the appropriate level of filtration within
the StormFilter® structures. Storm drain piping and structures have been designed in accordance with
Appendix F (Stormwater Conveyance System Design), Appendix G (Design of Flow Control Structures),
and Appendix H (Acceptable Hydrological Methods and Models) of the DOEE SWMG.

Site and utility work will involve installing and testing new storm drain piping and new storm drain and
stormwater treatment structures, including but not limited to all equipment, cartridges, underdrains, weir
walls, manhole access covers, inlet and outlet pipe connections, etc. Subbase material will be placed
below new piping and utility structures, and trenches and excavations will be backfilled per standard
District of Columbia requirements. Structures will be anchored as needed due to the water table level on-
Site (method of anchoring to be determined by the Contractor and to comply with the 2009 District of
Columbia Department of Transportation (DDOT) Design and Engineering Manual). Concrete and asphalt
pavement surfaces will be replaced in kind, and in line and grade. Permanent stabilization will be

provided in existing pervious areas that are to be replaced, in kind and in line and grade.

Before breaking ground the Contractor will be required to contact DOEE to schedule a pre-construction
meeting with the DOEE Inspector at the facility Site. DOEE standard Erosion and Sediment Control (ESC)
measures found in the 2003 Soil ESC Handbook will be utilized and routinely maintained by the
Contractor for the full duration of construction in order to eliminate the potential for sediment generated by
construction activities to enter the downstream storm drain system and in turn the Anacostia River. ESC
measures will include, but not be limited to, straw bale dikes; silt fence; standard, at grade, and curb inlet
protection (in conjunction with the existing filter bag inlet protection currently in place and maintained by
Clean Venture, under contract to Pepco, on all existing inlets); dewatering and filtering practices; and dust
control. Construction vehicles will be restricted from driving in areas of exposed soil and will be brushed

clean using a broom prior to leaving the construction zone.
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Stormwater Performance Requirements set forth in the DOEE SWMG and in Section 520 (Stormwater
management: Performance Requirements for Major Land-Disturbing Activity) of Chapter 5 (Water Quality
and Pollution) of Title 21 (Water and Sanitation) of the DC Municipal Regulations (DCMR) are exempted

per DCMR Section 517 (Stormwater Management: Exemptions) as follows:

e Section 517.2: The project is being conducted solely to install BMPs in compliance with a Court-
Approved Consent Decree and in compliance with a NPDES permit;

e Section 517.3: The project is a land-disturbing activity that consists solely of cutting a trench for
utility work and related replacement of pavement and does not involve reconstruction of any
DDOT roadways.

A description of each Hotspot and its specific, prescribed pretreatment and water quality treatment

devices is provided below with reference to the Civil Design 65% Submittal plan set.

5.3.1 Hotspot 1: Transformer Test Shop

Hotspot 1 is located in the southeast portion of the Site. This location was chosen as the area contributes
significant levels of zinc, in both total and dissolved forms, and copper to a lesser extent, but still high
levels. Elevated concentrations of copper (total and dissolved), total iron, and zinc (total and dissolved)
were frequently present in stormwater samples collected from runoff in this area. The treatment at
Hotspot 1 consists of StormFilter™ units to treat runoff from the loading dock roof (sub-basin 17E) which
sheds significant levels of zinc and copper. Zinc and copper removal rates, via the downspout media

filters, are reported by Contech to be sufficient to achieve necessary discharge concentrations.

Discharge from the downspout StormFilter™ units transitions to surface flow, combines with flow from

sub-basin 17D, then enters a Jellyfish® Filter for removal of portions of TSS and total metals.

Stormwater from each of sub-basins 17A through 17C is treated by a Jellyfish® Filter to be located in
each sub-basin’s grated inlet. Stormwater from these units will flow to the main trunk to combine with
discharge from the unit that treats the combined flow from sub-basins 17D and 17E. The combined

discharge from sub-basin 17 flows to a StormFilter® unit for removal of the dissolved fraction prior to

entering the main trunk line.

The full treatment design for this Hotspot is included in the Civil Design 65% Submittal plan set
(Appendix B). A summary of the pretreatment and water quality treatment components is presented

below.

Refer to C0106 for the following pretreatment systems:
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Four (4) new DownSpout StormFilter™ systems including one (1) standard filtration cartridge,
One (1) new 48" dia. flow splitter manhole and 96" dia. Jellyfish® Filter manhole combination, and
Three (3) new Jellyfish® Filter grate inlet structures.

Refer to C0107 for the following water quality treatment system:

e One (1) new High Density Polyethylene (HDPE) pipe detention storage pipe system including:
0 one (1) 72" dia. flow splitter manhole,
o0 one (1) 12" section of HDPE low flow pipe,
0 a series of serpentine-aligned 36” HDPE storage pipes,
o one (1) 6” section of HDPE flow restricting outlet pipe, and

e One (1) new StormFilter® stormwater treatment device including 61 - 27"-tall, media-filled
cartridges.

5.3.2 Hotspot 2: Salvage Yard

Hotspot 2 is located in a relatively central part of the Site. This area is a contributor of elevated levels of
total and dissolved copper as well as dissolved zinc. The treatment at Hotspot 2 consists of Jellyfish®
Filter units for stormwater flows from Sub-basin 10A and Sub-basin 31. Downstream of the Jellyfish®
Filter unit, flows from Sub-basins 10A, 10B, and 31 are combined and routed through a StormFilter® unit

for removal of the dissolved fraction prior to entering the main trunk line.

The full treatment design for this Hotspot is included in the Civil Design 65% Submittal plan set
(Appendix B). A summary of the pretreatment and water quality treatment components is presented

below.
Refer to C0108 for the following pretreatment systems:

e Two (2) new Jellyfish® Filter grate inlet structures.

Refer to C0108 for the following water quality treatment systems:

e Two (2) new 48" dia. flow splitter manholes, and
¢ One (1) new StormFilter® stormwater treatment device including 31 - 27"-tall, media-filled
cartridges.

5.3.3 Hotspot 3: Former Fuel Tank Area

Hotspot 3 is located near the former fuel tank area in a relatively central part of the Site. This area is a
contributor of all pollutants except for possibly the dissolved form of zinc. The percentage of Site-wide
total pollutant loading (total and dissolved) for which this sub-basin is responsible varies by metal of
concern. The treatment at this location includes a Jellyfish® Filter at Inlet 108 (Sub-basin 6C) followed by

the combination of flows from Sub-basins 6A, 6B, and 6C that will be split in half with each half routed
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through a Jellyfish® Filter and StormFilter® combination unit arranged to remove TSS and related metals

from the stormwater prior to entering the main trunk line.

The full treatment design for this Hotspot is included in the Civil Design 65% Submittal plan set
(Appendix B). A summary of the pretreatment and water quality treatment components is presented

below.
Refer to C0108 for the following pretreatment systems:

e One (1) new Jellyfish® Filter grate inlet structure,

e One (1) new 60" dia. flow splitter manhole,

e One (1) new 96" dia. Jellyfish® Filter manhole, and
e One (1) new 120" dia. Jellyfish® Filter manhole.

Refer to C0108 for the following water quality treatment systems:

e One (1) new StormFilter® stormwater treatment device including 44 - 27"-tall, media-filled
cartridges, and

e One (1) new StormFilter® stormwater treatment device including 61 - 27"-tall, media-filled
cartridges.

5.3.4 Hotspot 4: Former Power Plant Area
Hotspot 4 is located just east of the former power plant footprint in the northwestern portion of the Site.

This area contributes to high loading of both total and dissolved copper, iron, nickel, and TSS.

The treatment at Hotspot 4 is a combination of Jellyfish® Filter and StormFilter® placed between Inlet 17
and Inlet 27 arranged to remove TSS and related metals from the stormwater prior to entering the main

trunk line.

The full treatment design for this Hotspot is included in the Civil Design 65% Submittal plan set
(Appendix B). A summary of the pretreatment and water quality treatment components is presented

below.
Refer to C0109 for the following pretreatment systems:

e One (1) new 48" dia. flow splitter manhole, and
e One (1) new 72" dia. Jellyfish® Filter manhole.

Refer to C0109 for the following water quality treatment systems:
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e One (1) new StormFilter® stormwater treatment device including 51 - 27”-tall, media-filled
cartridges.

Figure 4-1 provides a Site layout with each hotspot area identified.

5.4  Other Design Considerations
In addition to this Stormwater Treatment Measures Project, Pepco is planning to install two stormwater
retention projects and has recently finished construction on a storage shed for out-of-service transformers

awaiting disposal.

One of the two stormwater retention treatment projects is a green infrastructure project in the area of the
former power plant. This project has two objectives. One objective is to eliminate the discharge of
stormwater from the facility to the Anacostia River via Outfall 101. The second objective is to capture,
retain, and treat on-site the stormwater that otherwise would have been discharged via Outfall 101
through the use of green stormwater management infrastructure. This green retention feature will rely on
the water quality and water quantity (volume) control benefits provided by vegetation and soil. The
retention feature will consist of one or more shallow, depressed, vegetated systems, potentially also
including some deeper areas to meet storage capacity requirements. It will be designed to promote
natural processes which are well documented to provide water quality treatment benefit, including direct
settlement, adsorption, and biological processes including vegetative uptake of pollutants. It is anticipated
that stormwater overflows from the retention feature will be appropriately managed by directing the
overflow or excess volume of water to the main storm sewer system (at a point to be determined as part

of the detailed design of this project).

The second stormwater retention project will be located in the footprint of the former cooling towers, and
is intended to treat the surface runoff from the area around the former cooling towers. This project will
have both retention upstream and will discharge downstream of the existing lift station and oil/water

separator and the planned water quality treatment system for Hotspot 4.

Construction of the Transformer Storage Shed was recently completed. This structure will be used to
stage transformers and other electrical equipment removed from service on Pepco’s electric distribution
system awaiting disposal. Use of this shed for this purpose is expected to reduce the metal
concentrations in stormwater at discharge area 17, where such equipment previously was stored in areas

exposed to storm events.

In addition, Pepco will continue to maintain the inlet controls and other stormwater BMPs implemented at
the Site.
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5.5 Design Conclusions

Data analysis performed to evaluate Hotspot contributions applied the 1-inch design storm event
maximum flow values and the median and maximum concentration values from focused sampling events
at the various stormwater inlets and manhole locations. The model of contaminant loadings indicates that
greater than two thirds of contaminants measured at Outfall 013 are captured within the four Hotspots.
Data input to the model likely overestimates contaminant loading because the sampling data reflected
maximum loading periods of storm events yet is modeled to occur during the entirety of the storm up to
attaining peak flow. Based on the model and pollutant load analysis, if treatment at these four Hotspots
achieves manufacturer’s estimated contaminant reduction, then the overall treatment at the Hotspots is
expected to sufficiently reduce stormwater contaminant loading to achieve consistent compliance with the
NPDES permit limits at Outfall 013 for design storm events.
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6.0 IMPLEMENTATION CONSIDERATIONS

6.1 Agency Oversight and Permitting
6.1.1 Federal

The Consent Decree established a schedule for deliverables and approvals for the Stormwater Treatment
Measures Project. To date, USEPA has reviewed and approved the following project documents for the

Stormwater Treatment Measures Project:

e Draft Design Basis Report, February 2016
e Draft Conceptual Design, May 2016

e Final Conceptual Design, November 2016

This Design Report provides the final Hotspot selection and the design of associated treatment
measures. This Report is subject to review and approval by EPA, and the subsequent installation, testing,
and operation of the treatment system will be subject to EPA oversight pursuant to the Consent Decree.
Furthermore, compliance with the Consent Decree and 2009 NPDES Permit are applicable throughout

the Stormwater Treatment Measures Project.

6.1.2 District of Columbia

On December 28, 2016, Pepco and AECOM met with Elias Demessie of the DOEE for pre-application
meeting to discuss the Stormwater Treatment Measures Project at the Benning Road Facility. A summary
of the project background, scope of the project, compliance rationale, and proposed water quality
treatment BMPs was presented by Pepco and AECOM to DOEE.

DOEE described the permitting and approval procedures. For this project, a building/construction permit
from the District of Columbia Department of Consumer and Regulatory Affairs (DCRA) and an ESC permit
from the DOEE to construct the new treatment measures and supporting structures will be required.

Pepco and AECOM also noted that the project is:

e being conducted for the sole purpose of installing pollution controls in accordance with a Consent
Decree negotiated between the USEPA and Pepco and in compliance with the NPDES permit;
and

e aland-disturbing activity that consists solely of cutting a trench for utility work and related
replacement of pavement, does not involve reconstruction of roadway or other redevelopment,

and all work lies within Pepco property.
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Following this meeting, Pepco and AECOM submitted a Project Narrative and Existing Conditions Plan to
DOEE.

Pepco and AECOM requested that the DOEE make a determination regarding a land-disturbance
exemption from Stormwater Treatment Performance Requirements per the DC DOEE Stormwater
Guidebook and DC Municipal Regulations Chapter 21-5, Water Quality and Pollution; 21-517 Stormwater

Management: Exemptions.

On January 6, 2017, following a discussion with DOEE’s Stormwater Division, Elias Demessie granted
Pepco’s request for a land-disturbance exemption from the performance requirement as per Section
517.3 of the DC Municipal Regulations Chapter 21-5, Water Quality and Pollution. Following approval of
the exemption, Pepco and AECOM began application preparation for a DCRA Building Permit (including
filing fees) and a DOEE ESC permit.

6.2 Operation and Maintenance

Selected treatment measures include particulate removal, sorptive media filters, and combinations
thereof. The use of particulate filters in combination with media filters is designed to improve the duration
of media efficacy by capturing fine particulates which would otherwise blind the sorptive media. Based on
manufacture’s literature, particulate filters capture 80 to 90 percent of particles and could thereby reduce
total metals by 50 to 75 percent. The Contech Jellyfish ®, a particulate filter, was selected to achieve
necessary particulate reductions. The Contech StormFilter®, a sorptive media filter, was selected to
reduce particulate contamination and absorb dissolved metals. The sorptive media cartridges will contain
Zeolite blended with GAC to absorb dissolved metals. While the actual percent removal will vary based
on the metals of concern, a review of available literature estimates that sorptive media filters will remove
34%-70% of total copper and zinc. Sorptive media volumes have been sized for change outs no more

frequently than two times per year, based on manufacturer recommendations.

As per Inspection and Maintenance Manuals for Jellyfish ® and StormFilter® from Contech®, pollutants
must be removed periodically so that the treatment performance of the control technology maintains its
full efficiency and effectiveness. Regular inspection and maintenance are required to insure proper
functioning of the system. Maintenance frequencies and requirements are Site specific and dependent on
the pollutant load characteristics. Maintenance activities may be required in the event of an upstream
chemical spill or due to excessive sediment loading from Site erosion or extreme storm events. Contech

suggests inspecting the system after each major storm event.

Based on recommendations from Contech, AECOM proposes the following inspection schedule:
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e Upon completion of construction activities to install the treatment systems and prior to putting the
treatment systems into service. Remove any construction debris or construction-related sediment
within the device. Repair any damage to system components.

e Two inspections during the first year of operation to assess the sediment and floatable pollutant
accumulation, and confirm proper functioning of the system.

¢ Inspection frequency in subsequent years will be determined based on the O&M Plan developed
in the first year of operation. Minimum inspection frequency will be at least once per year.

e Inspections will also be performed following each major storm event and immediately after any

upstream spill.
Based on recommendations from Contech, AECOM proposes the following maintenance activities:

¢ Remove any oil, floatable trash, and debris

e Remove any collected sediments

e Remove, rinse, and re-install the filter cartridges.

e Replace filter cartridge tentacles (as needed for Jellyfish Filter®)
e Replace sorptive media cartridges (as needed for StormFilter®)

e Containerize any waste materials generated during maintenance activities.

The combined treatment system is expected to include four (4) Downspout StormFilter® units, ten (10)
Jellyfish ® filter units, and five (5) StormFilter® units. The estimated number of Jellyfish ® cartridges is 80
and it is anticipated that two inspection and maintenance events will be necessary per year. The
estimated number of StormFilter® cartridges is 220 and it is anticipated that the cartridges will need to be
replaced every five years. Appendix C includes Inspection and Maintenance Manuals for the selected
BMPs.

6.3 Performance Testing

Initial acceptance testing will be conducted during a qualifying storm event during the first quarter
following completion of construction and placement of the treatment system into operation. Influent and
effluent samples will be collected at each treatment system component and submitted for laboratory
analysis of dissolved and total metals and TSS. Analytical results for influent and effluent samples will be
compared to calculate site-specific removal percentages for each treatment component at each Hotspot.
System performance will be deemed acceptable if (a) the site-specific removal percentages equal or
exceed the pollutant reduction factors presented in Table 4-2 above, or (b) effluent concentrations
otherwise indicate that the concentrations of metals and TSS in stormwater at Outfall 013 will be below

the permitted NPDES discharge levels.
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Following initial acceptance testing, influent and effluent samples will be collected at each Hotspot during
a qualifying storm event at least once every 180 days to ensure that system performance remains

acceptable.
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7.0 LIMITATIONS

The design was based on several assumptions as noted below. Some of the assumptions noted below

present an uncertainty, while others could provide an added factor of safety.

Data Collection

e Given the age of the system, as-built drawings of the storm drain system are not available. Inlet
and topographic surveys, closed-circuit television inspections, and historical knowledge were
used to recreate the storm drain profiles of site-wide storm drain system. Following the
identification of Hotspots, two additional field survey efforts were performed to verify or revise
inlet and topographic data including elevations, diameters, and connections. System conditions
which could not be verified or revised were identified as determined according to records (DATR).

e Multiple rounds of analytical results collected during September 2015 and December 2016
constitute the dataset upon which the design was based. The data was collected by multiple
parties and to fulfill multiple objectives. The nature of the limited dataset could pose an
uncertainty with respect to the prediction of removal rates.

e The design assumed that stormwater samples collected during qualifying storm events were

representative of the Site conditions.

Modeling

e A detailed topographic survey with 1-foot contour intervals was completed at each of the four
Hotspots. However, inferred topography based on previously collected survey data and available
aerial imagery were used for other areas for modeling purposes.

e The proposed design storm event approximates the flow associated with the initial surface runoff

of a 1-inch (85th percentile) storm event.

Design

e The media evaluation and bench scale treatability study were performed based on a snapshot of
analytical concentrations observed during one of the targeted sampling activities. Long-term field
pilot tests or longer startup periods are often used to avoid uncertainties arising from variability in

stormwater chemical makeup.

Benning Road Facility FINAL February 2017
Stormwater Treatment Measures Design Report



7-2

pepco.

An Exelon Company

o The efficiency and effectiveness of selected treatment technologies may vary due to site-specific
conditions and has only been approximated based on available literature, Contech publications,
and the bench-scale media treatability study.

e Collapsed and corroded corrugated metal piping will be removed from sub-basins 2, 6, 10 and 17
to eliminate a likely source of metals and suspended solids in stormwater flows which could
compromise downstream treatment devices.

o All the excavated material will be sampled for Petroleum Hydrocarbons, Metal, Polycyclic
Aromatic Hydrocarbons (PAHS), and Polychlorinated biphenyls (PCBs) at a minimum. Any soil
that cannot be reused as backfill shall be containerized in containers provided by Pepco for

disposal by Pepco.

Some of the uncertainties discussed above are typically managed through additional data collection. Due
to the tight design and implementation schedule and relatively dry rainy season, opportunities for

additional data collection have been limited. The uncertainties were/should be managed as follows:

e A factor of safety was introduced into the design process by doubling the calibrated metal loads
during the pollution reduction analysis.

e Benefits from any future additional BMPs were not accounted for. This would result in an
additional factor of safety.

e Additionally, a longer iterative performance monitoring and fine-tuning of system operations may
be necessary to further address the uncertainties.

e Treatment systems will be operated and maintained in accordance with manufacturer’s

specifications and recommendations.

Benning Road Facility FINAL February 2017
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8.0 SCHEDULE

Following submittal of the Design Report, the project schedules will entail obtaining permits and
approvals, procurement of a construction contractor and long lead items, and construction and installation
of the treatment measures at the four Hotspots. While permitting and approval activities are already
underway, procurement activities will begin following submission of this Design Report. The full project

schedule is presented as Appendix D.
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1 INTRODUCTION AND PURPOSE

AECOM performed a hydrologic, hydraulic and pollutant load analysis for the Potomac Electric Company
(Pepco) Benning Road Facility (the Site) in preparation for the design of a stormwater treatment system
aimed at removing metals from site runoff in accordance with the facility’s 2009 National Pollutant Discharge

Elimination System (NPDES) permit requirements.

The results of this modeling will be used to identify the various treatment measures that will comprise the
overall treatment system and estimate the anticipated impacts of these measures on the discharge to the
Anacostia River. The treatment measures will be added to the model during design to evaluate their effects

on the discharge to the Anacostia.

The model for the Pepco facility was developed using the Environmental Protection Agency’s Storm Water
Management Model version 5.1 (EPA-SWMM 5.1; EPA, 2015). Data used for modeling included spatial
data provided by Pepco, current Geographic Information System (GIS) datasets from the Washington, DC
Office of the Chief Technology Officer (OCTO), and precipitation data from the National Oceanic and
Atmosphere Administration (NOAA) Atlas 14. The total drainage area for the site is 77.5 acres, of which
approximately 40 acres (52 percent) are impervious. Stormdrain discharge data collected during two 28 July
2016, and 21 August 2016 was used to calibrate the model developed for this study. The analytical data
collected as a part of the seven sampling events from September 2015 through August 2016 was used as
the event mean concentration to analyze the metal concentrations in the stormwater runoff at the site.

The model was created for the entire Site to allow flexibility to accommodate additional data availability in
the future and design modifications as needed. Although the entire facility is represented in the model, the
model currently only accounts for flows at the specific hotspot areas identified during the field investigation
(as discussed in the AECOM 2016 Conceptual Design Report). Proposed treatment measures will be
modeled in the future as storage areas with storage volumes and ratings curves based on the specifications

from the manufacturers of the treatment system components.

Benning Road Facility FINAL January 2017
Hydrologic, Hydraulic and Pollutant Load Analysis Report
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2 SITE DATA

After reviewing project requirements, and understanding the project goals and objectives, specific data
needs for this modeling effort were identified and collected. The data sets used in the hydrologic and

hydraulic modeling are described in this section.

2.1 Topography

Surveyed topographic data was provided by Pepco for the main stormdrain line, the western portion of the
facility, where the demolished power plant once was and the southeast portion of the facility where the
transformer test shop and Kenilworth Office Building and Building 57 are located. The vertical datum for this
survey is the District of Columbia Department of Public Works datum, which is approximately 0.08 foot
above the North American Vertical Datum 1988 (NAVD 88). The District of Columbia OCTO provided a 2-
foot contour topographic GIS shapefile. The vertical datum for the topographic data is NAVD 88. The
National Elevation Dataset 1-meter raster from the U.S. Geologic Survey was downloaded for the site, and
is also in NAVD 88. The topographic data were used to modify the drainage basin divides provided by
AMEC Foster Wheeler (AMEC), and to calculate flow paths. Two changes were made to the drainage
areas provided by AMEC that modified the drainage areas for the effected basins by less than 10 percent.
Several of the drainage areas were also split into sub-basins to provide flows at focus design areas. A

detailed description of the drainage basin delineation is provided in Section 4.

2.2 Soil Data

The Natural Resources Conservation Service (NCRS) soil survey geographic database (NRCS, 2009) was

used to obtain GIS soil data coverage for the facility drainage area.

2.3 Impervious Cover

The AutoCAD data for the western and southeastern portion of the facility included information related to
impervious cover (e.g., building and roads) and a preliminary impervious cover analysis was performed as
part of the remedial investigation/feasibility study (RI/FS) performed by AECOM (2015). The District of
Columbia OCTO also provided an impervious cover GIS shapefile that includes the facility area. The
impervious cover was updated using 2015 aerial imagery and data collected during the field investigation.
The facility impervious area has decreased due to the demolition of buildings and replacing asphalt areas
with loose gravel over time. Compacted gravel (e.g., roads) has a hydrologic response of an impervious
surface; however, loose gravel has a hydrologic response more closely resembling a pervious surface.

Changes to documented impervious area are discussed in Section 4 of this report.
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2.4 Land Cover for Pervious Areas

The land cover for the pervious areas at the facility was estimated based on aerial imagery and photographs
from the field investigation. This information is required to estimate the pervious curve number, pervious

depression storage, and the pervious Manning Roughness Coefficient (Manning’s n).

25 Curve Number and Manning’s Roughness Coefficient

Rainfall infiltration losses were estimated using the Soil Conservation Service (SCS) Runoff Curve Number
(RCN) method, which is a function of land use and soil type. The hydrologic method selected for this study
calculates infiltration for pervious and impervious areas separately assuming that the impervious areas do
not contribute any infiltration losses; therefore, the RCN values are for pervious areas only. Each of the
pervious land cover categories has a different RCN value depending on the hydrologic soil group
classification of the land, shown in Table 2-1. The pervious Manning’s n was estimated based on the

pervious cover, and a single assumed roughness coefficient was used for the impervious Manning’s n.

Table 2-1: Pervious Cover Types and Corresponding RCN Values

Soil Type/ RCN Manning’s
Cover Type Roughness
A B C D Coefficient
“Poor Condition” Open Space
(grass cover <50%) 68 79 86 89 0.15
“Fair Condition” Open Space
(grass cover 50% to 75%) 49 69 9 84 024
“Good Condition” Open Space
(grass cover >75%) 39 61 74 80 0.24
Gravel 76 85 89 91 0.05
Not Applicable: EPA-SWMM calculates impervious and
Impervious Area pervious areas separately, and assumes there is no 0.011
infiltration for impervious areas.

2.6 Spatial Location of Storm Drain Features

The locations of existing storm drain features were obtained from the detailed stormdrain survey conducted
at the site for this study. The surveyed data was used for the inputs of storm drain features in the model.
There were some stormdrain inlet locations which could not be accessed by the survey crew. The effects of
lack of available data for these storm drain features instead of surveyed data on the hydrologic and
hydraulic analysis are expected to be minimal. The surveyed information was checked with aerial imagery
and information gathered from the field investigation, and simplified to meet the requirements of the
hydrologic and hydraulic model.
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2.7 Invert Elevations

Invert elevations for the main storm drain line were provided by Pepco via a sewer plan and profile created
by Merestone Consultant, Incorporated in April 2015. The invert elevations along the main line (e.g.,
MH_33) were obtained from the survey data. The invert locations for storm drain features not located along
the main storm drain lines were obtained from the survey conducted by AECOM for this project. Distances
between features used for linear interpolation were calculated from the Merestone storm drain pipe
geospatial data. Missing invert elevations of some lateral pipes not captured through the AECOM survey
were extrapolated based on known invert elevations and the ground slope. The elevation provided for the
main line farthest downstream was used at the outfall for the main line and is approximately 500 feet
upstream of the Anacostia. The main line is relatively flat, with pipe slopes ranging from 0.2 to 2.3 percent,
although there is a drop of approximately 6.16 feet from |_67 to |_37.

2.8 Lift Station and Oil/Water Separator

AECOM used data provided by Pepco for the lift station and oil/water separator to define the hydraulics of
the combined system. Measured flow data at the lift station and oil/water separator were not provided. A
schematic of the system and a cross section of inlet MP201 indicated that flow from the lift station is
pumped to the oil/water separator, with overflow conveyed directly to MP201. The oil/water separator also
discharges to MP201. Pepco indicated that the lift station can pump up to 500 gallons per minute to the
oil/water separator. This flow rate is consistent with what would be expected from the two AFP 1042 M75

pumps located in the lift station.

2.9 Low Impact Development and Water Quality Devices

Information on the three Low Impact Development (LID) projects at the facility was provided in Appendix A
of Pepco’s 2011 Annual Report: “Benning Generating Station Low Impact Development and Best
Management Practice Effectiveness Assessment.” This included the contributing impervious drainage area
and the LID feature geometry (e.g., surface dimensions and depth). Further information on the features was

estimated from the field investigation.

Pepco provided AECOM with a section of the existing water quality device upstream of MP201 that collects
runoff from drainage area 07. The cross section of this section and aerial imagery were used to estimate

the geometry of the proposed device.
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3 MODEL SELECTION

The hydraulic, hydrologic and pollutant load modeling was conducted using EPA-SWMM 5.1 (EPA, 2015).
This was selected instead of other stormwater models (e.g., TR-55 or TR-20) because the facility is highly
urbanized and EPA-SWMM 5.1 has the capability to model pollutant transport during storm events.
EPA-SWMM calculates flow through storm drain pipes using the Hazen-Williams or Darcy-Weisbach
equations for force mains, and the kinematic wave, hydrodynamic wave, or steady flow equations for non-
pressurized flow. A site wide pollutant transport modeling was done using the event mean concentration
(EMC) option of the EPA-SWMM. EPA-SWMM is also one of the preferred models of the EPA and is
consistent with NPDES requirements. EPA-SWMM performs hydrologic calculations for drainage basins
based on the geometry, slope, and land surface of each basin. For this study drainage basins will be
referred to as drainage areas where they match previous Pepco basins, and as sub-basins where a
drainage area is split to provide flows at focus design areas. The term drainage basins will be used to
encompass the drainage areas and the sub-basins. The hydraulic calculations are performed based on the
geometry of the storm drain system. Figure 3-1 displays the drainage map with 33 drainage areas, 12 sub-
basins, 43 junctions, and 32 links modeled using EPA-SWMM.
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4 WATERSHED PARAMETERS

EPA-SWMM is flexible modeling software with several options to model rainfall-runoff attributes. The
modeling components were selected based on existing site conditions. The 24-hour Soil Conservation
Service (SCS) rainfall distribution was used to model rainfall, the infiltration for pervious areas at the site
was calculated using the SCS RCN methodology as described in the NRCS TR-55 manual (1986), the
dynamic wave was used for routing in the storm drain pipes and the EMC function was used to calculate the
pollutant washoff. The SCS rainfall distribution is considered to be a conservative estimate for rainfall and

reasonable for design.

Hydrologic parameters required for the EPA-SWMM methodology selected include watershed-related
parameters and precipitation data associated with design storms. Watershed-related input parameters
include the RCN, depression storage, Manning’s n, drainage area, percent imperviousness, slope, and the

characteristic width. Pollutant load analysis input parameters include EMC for various metals in mg/l.

4.1 Drainage Area

The drainage basins (drainage areas and sub-basins), shown in Figure 3-1 were updated from the drainage
areas provided by AMEC using existing elevation data from the survey conducted by AECOM in ArcGIS
10.1 (ESRI, 2012). Figure 4-1 compares the updated drainage areas with those previously documented for
the facility. Boundary of 16 drainage areas was modified based on the location of storm drain inlets and the
survey data such that they represent existing drainage conditions. Drainage areas 6, 10, and 17 and 21
were split into sub-basins to provide design flows at locations with potential for implementing BMPs to
remove metals. Splitting these drainage areas provides flows at specific drainage areas of concern (e.g.,
the flow to a single catch basin with high concentrations of metals). It is often more cost effective to
implement a small BMP for a specific area of concern than it is to treat a larger area that includes runoff that

has low concentrations of contaminants.

The percent impervious cover for each drainage area and sub-basin was recalculated based on available
data (discussed in Section 2). Table 4-1 provides a comparison of the drainage area and percent
impervious cover calculated as part of this study with the values from the Malcolm Pirnie 2005 study
updated by AMEC in September 2015. The sub-basin size and percent imperviousness were then input
into the EPA-SWMM model for the hydrologic simulation.
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Table 4-1: Drainage Area and Impervious Cover

Updated Drainage Area and Impervious Cover

Drainage Area and Impervious Cover from Malcolm Pirnie, 2005
updated by AMEC September 2015"

Drainage Area Area (Acres) Impzrevri(z)eunst (%) Area (Acres) Percent Impervious (%)
Drainage Area 01 3.93 15.50% 6.99
Drainage Area 02 6.86 26.36% 6.45
Drainage Area 03 1.63 10.93% Drainage Area 1 was separated into three Percen;@&g;\g?us !
Drainage Area 04 1.11 14.18% segments after 9/2015.
Drainage Area 05 2.04 73.39% 2.27
Drainage Area 06 9.6 49.50% 9.59 70.50%
Sub-Basin 06A 1.28 62.07%
Sub-Basin 06B 8.19 46.81% Not applicable, new sub-basin for focus design areas.
Sub-Basin 06C 0.2 80.75%
Drainage Area 07 1.42 15.33% 2.33 20.90%
Drainage Area 08 1.84 61.83% 0.47 100.00%
Drainage Area 09 2.23 64.12% 2.27 99.80%
Drainage Area 10 1.18 40.30% 1.18 36.30%
Sub-Basin 10A 0.76 27.72% ) ) )
- Not applicable, new sub-basin for focus design areas.
Sub-Basin 10B 0.42 63.30%
Drainage Area 11 0.72 41.43% 0.88 72.40%
Drainage Area 12 2.27 83.60% 2.24 93.50%
Drainage Area 13 0.06 0.00% 0.06 0.00%
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Updated Drainage Area and Impervious Cover

Drainage Area and Impervious Cover from Malcolm Pirnie, 2005
updated by AMEC September 2015"

Drainage Area Area (Acres) ImpZEVri(i)eunst (%) Area (Acres) Percent Impervious (%)
Drainage Area 14 5.34 76.20% 6.14 88.60%
Drainage Area 15 3.35 98.40% 2.74 100.00%
Drainage Area 16 1.71 98.05% 2.34 100.00%
Drainage Area 17 2.39 82.66% 3.49 100.00%

Sub-Basin 17A 0.6 74.87%

Sub-Basin 17B 0.31 85.68%

Sub-Basin 17C 0.16 77.84% Not applicable, new sub-basin for focus design areas.

Sub-Basin 17D 0.49 75.86%

Sub-Basin 17E 0.83 92.10%

Drainage Area 18 1.47 91.55% 1.79 88.60%
Drainage Area 19 0.91 94.50% 0.9 96.60%
Drainage Area 20 6.69 23.18% 7.21 47.90%
Drainage Area 21 3.01 66.61% 0.8 38.10%

Sub-Basin 21A 1.38 79.04%

- Not applicable, new sub-basin for focus design areas.

Sub-Basin 21B 1.63 56.09%

Drainage Area 22 2.17 77.62% 2.19 75.70%
Drainage Area 23 2.44 32.50% 2.42 77.60%
Drainage Area 24 2.52 77.23% 2.61 89.50%
Drainage Area 25 0.6 50.68% 0.59 66.90%
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Updated Drainage Area and Impervious Cover

Drainage Area and Impervious Cover from Malcolm Pirnie, 2005
updated by AMEC September 2015"

Drainage Area

Area (Acres)

Percent
Impervious (%)

Area (Acres)

Percent Impervious (%)

Drainage Area 26 1.13 72.16% 1.12 94.00%
Drainage Area 27 4.35 14.79% 4.34 34.90%
Drainage Area 28 1.45 68.98% 1.48 97.30%
Drainage Area 29 0.34 24.04% 0.44 91.10%
Drainage Area 30 1.04 39.40% 0.76 58.80%
Drainage Area 31 0.48 97.90% 0.6 61.10%
Drainage Area 32 0.85 100.00% 0.86 100.00%
Drainage Area 33 0.23 0.19% 0.22 100.00%
Total 77.49 52.00% 77.43 Unknown
! AMEC updated the drainage areas for Drainage Area 1 and 2, and made no changes to the percent impervious.
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4.2 Infiltration Parameters

Rainfall infiltration losses over pervious areas were estimated using the RCN. The RCN is used to
represent drainage area properties including soil type and pervious cover type. No soil type is provided for
the study area because it is on “Urban Land.” It is reasonable to assume that Urban Land has been
compacted extensively and behaves most similarly to hydrologic group D soils. Over 10 feet of gravel have
been placed at the site of the demolished power plant (primarily in drainage areas 01, 02, 03, and 04), so
the infiltration of pervious areas in this area is assumed to behave most similarly to hydrologic group A soils
for the storm events modeled in this study. Table 4-2 provides the pervious RCN for each sub-basin. RCN
is one of the calibration parameters and was used to calibrate the developed model based on the flow data

collected during the storm events in July, 2016 and August 2016.

4.3 Depression Storage

Depression storage (also known as initial abstraction) is the surface storage of rainfall by interception,
ponding, and surface wetting prior to infiltration or runoff. The impervious depression storage was selected
using the SWMM manual recommendations (EPA, 2015) based on an ASCE publication, Design and
Construction of Urban Stormwater Management Systems (1992). Depression storage for pervious areas
was calculated using the method outlined in TR-55 (NRCS, 1986):

I,=0.25

1,000
RCN

where |, is the initial abstraction / depression storage (inches), and S is the potential maximum retention
after runoff beings (inches). Since initial abstraction is depending on the runoff curve number, this is also

one of the parameters that were modified during the calibration of the model.

4.4 Hydrograph Parameters

EPA-SWMM assumes drainage basins can be approximated as rectangles with a single characteristic width
and slope. These two parameters, along with the pervious and impervious Manning’s n values, were used
to route rainfall runoff to the drainage basin outlet. The characteristic width was calculated by dividing the
areas by the longest overland flow path within the drainage basin. Overland flow ends when a flow path
either enters a storm drain system or channel, so the overland flow paths ended when entering the existing
storm drain system.
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Up to five representative flow paths were calculated for each drainage basin based on significant changes in
flow path length. The maximum overland flow path was found for each drainage basin, and the
characteristic width was calculated by dividing the drainage basin area by the maximum overland flow path.
Flows were calculated for specific storms using the Rational Method; however, it is not advisable to calibrate
one model using the uncalibrated results of another model, particularly if the existing model is less

sophisticated.

The upstream and downstream elevations for each representative flow path were calculated based on
available data. A slope was calculated by dividing the change in elevation by the length of each flow path.
The approximate drainage area was calculated for each representative flow path found in drainage basin,

and an area weighted catchment slope was calculated.

The Manning’s n values for pervious and impervious areas are used to estimate the travel time of runoff
within a drainage basin in EPA-SWMM. The pervious Manning’'s n was estimated based on the pervious
ground cover in each drainage basin, and a single value was assumed for all impervious cover. Table 4-2

provides the depression storage and Manning’s n for each sub-basin.

4.5 Low Impact Development

The three LID projects at the facility were included in the model using the EPA-SWMM LID Controls. The
LID Controls route a portion of impervious runoff from a sub-basin to a selected LID and store or route the

runoff based on the LID geometry.

Table 4-3 summarizes the LID information input into EPA-SWMM.
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Table 4-2: Hydrologic Parameters for Sub-Basins
_ . Percent o Pervious Perviou_s Perviqus
Drainage Basin Downst_ream Area Impervious Chgracterlstlc Slope Runoff Depression Manning
ID Junction (acres) (%) Width (feet) (%) Curve _Storagel Roug_hr)ess2
Number (inches) Coefficient
Drainage Area 01 Outfall 101 3.93 155 679 2.89 76 0.63 0.05
Drainage Area 02 |_27 6.86 26.36 784 1.96 76 0.63 0.05
Drainage Area 03 Outfall 101 1.63 10.93 222 2.9 76 0.63 0.05
Drainage Area 04 Outfall NW 1.11 14.18 237 2.54 76 0.63 0.05
Drainage Area 05 Outfall 016 2.04 73.39 275 1.12 89 0.25 0.15
Sub-Basin 06A |_08 1.28 62.07 396 1.73 84 0.38 0.24
Sub-Basin 06B MH_Q7A 8.18 46.81 575 2.25 84 0.38 0.24
Sub-Basin 06C MH_07A 0.2 80.75 185 0.05 84 0.38 0.24
Drainage Area 07 wQ1 1.42 15.33 232 0.15 89 0.25 0.15
Drainage Area 08 Disch_206 1.84 61.83 341 0.23 89 0.25 0.15
Drainage Area 09 Outfall 006 2.23 64.12 173 2.26 80 0.5 0.24
Sub-Basin 10A |_66 0.76 27.72 83 1.22 89 0.25 0.15
Sub-Basin 10B |_65 0.42 63.3 80 2.66 89 0.25 0.15
Drainage Area 11 Disch_413 0.72 41.43 203 0.54 89 0.25 0.15
Drainage Area 12 Disch_416 2.27 83.61 404 1.63 89 0.25 0.15
Drainage Area 13 _33 0.06 0 36 1 89 0.25 0.15
Drainage Area 14 Disch_406 5.34 76.2 806 2 80 0.5 0.24
Drainage Area 15 |57 3.35 98.4 476 1.05 89 0.25 0.15
Drainage Area 16 MH_55C 1.71 98.05 511 1.52 89 0.25 0.15
Sub-Basin 17A MH_42 0.6 74.87 107 1.27 89 0.25 0.15
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' ' P o Pervious Pervioqs Perviqus

Drainage Basin Downst_ream Area Impervious Che_lracterlstlc Slope Runoff Depression Manning

ID Junction (acres) (%) Width (feet) (%) Curve _Storagel Roug_hr)ess2

Number (inches) Coefficient

Sub-Basin 17B MH_43 0.31 85.68 59 141 89 0.25 0.15
Sub-Basin 17C MH_44 0.16 77.84 36 1.47 89 0.25 0.15
Sub-Basin 17D MH_45 0.49 75.86 121 1.2 89 0.25 0.15
Sub-Basin 17E MH_45 0.83 92.1 290 1.87 89 0.25 0.15
Drainage Area 18 Disch_404 1.47 91.55 175 1.36 80 0.5 0.24
Drainage Area 19 |_57 0.91 94.52 160 1.73 80 0.5 0.24
Drainage Area 20 |_33 6.69 23.18 228 0.55 89 0.25 0.15
Sub-Basin 21A Disch_404 1.38 79.04 139 1.16 80 0.5 0.24
Sub-Basin 21B Disch_404 1.63 56.09 227 4.66 80 0.5 0.24
Drainage Area 22 Disch_403 2.17 77.62 166 0.65 80 0.5 0.24
Drainage Area 23 Outfall 014 2.44 32.54 231 1.28 80 0.5 0.24
Drainage Area 24 Disch_405 2.52 77.23 369 0.72 80 0.5 0.24
Drainage Area 25 Outfall 005 0.6 50.68 155 0.24 80 0.5 0.24
Drainage Area 26 Outfall 401 1.13 72.16 142 0.83 89 0.25 0.15
Drainage Area 27 Outfall 015 4.35 14.79 289 1.29 89 0.25 0.15
Drainage Area 28 Disch_407 1.45 68.98 260 2.1 80 0.5 0.24
Drainage Area 29 Disch_413 0.34 24.04 110 1.35 89 0.25 0.15
Drainage Area 30 |37 1.04 394 221 1.08 89 0.25 0.15
Drainage Area 31 |_68 0.48 97.9 85 2.76 89 0.25 0.15
Drainage Area 32 MH_58 0.85 100 378 0.36 89 0.25 0.15
Drainage Area 33 |_67 0.23 0.19 106 1.71 89 0.25 0.15
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The impervious depression storage was assumed to be 0.08 inch based on the EPA-SWMM 5.1 Manual (2015)
>The impervious Manning’'s Roughness Coefficient (Manning’s n) was assumed to be 0.011 based on the EPA-SWMM 5.1 Manual (2015) and the

NRCS TR-55 Manual (1986)

Table 4-3: Low Impact Development (LID) Parameters

4-13

Percent of Overall

Surface Width | Thickness of | Contributing Basin :
Nlélrlr?e LID Type' EIE;T;?FWI\/(I%M Area (square | of LID Filter Media Impervious Sub-Basin Impervious Im SeL:Si'OBL?SS'Rrea
yp feet) (feet) (inches) Area (Acres) Area (Acres) P Treated
LID 1 Bioswale | Bioretention 845 6.5 30 0.298 Sub-Basin 6B 3.83 7.87%
o2 | RaN | Bigretention 630 18 39 0.097 Drainage 3.30 2.94%
Garden Area 15
Infiltration Infiltration 2 3 Drainage o
LID 3 Bed Trench 8,392 10 24 0.256 Area 16 1.67 15.32%

' As described in Appendix A of the Pepco 2011 Annual Report: “Benning Generating Station Low Impact Development and Best Management

Practice Effectiveness Assessment.”
% Estimated based on aerial imagery and field investigation.
®The depth of filter media for LID 3 was not provided, so a conservative estimate of 24 inches was assumed.
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4.6 Precipitation Data

Precipitation data used as input in the EPA-SWMM model include rainfall intensities from NOAA's Atlas 14
Precipitation Data Rainfall Intensity Duration Frequency (IDF) Curves. The rainfall depths for the 1-, 2-, 5-,
10-, and 15-year rainfall events were used to calculate the discharges during the 100-, 50-, 20-, 10-, and 7-
percent-annual-chance events, respectively. The computed values from NOAA are shown in Table 4-4. The
Type Il SCS 24-hour rainfall distribution is a widely accepted conservative estimate for precipitation suitable
for design. The SCS storm hyetographs were created using Autodesk Storm and Sanitary Analysis with a
time interval of 6 minutes and exported to SWMM. A 1 inch storm was used to approximate the flow

associated with the first flush.

Table 4-4: 24-Hour Duration Rainfall Depths

. NOAA Atlas 14
Return Period :
24-Hour-Depth, inches
l-year 2.61
2-year 3.15
5-year 4.05
10-year 484
15-year 5.30

4.7 Existing Water Quality Device

The water quality device upstream of MP201 is an underground concrete hydrodynamic separator with
three separate storage areas connected by a series of weirs and orifices. A rating curve was not available
for the water quality device, so it was modeled as three separate storage areas connected by two weirs and
two orifices using the cross section provided by Pepco. Runoff flows from the device to MP201 via a
21-inch reinforced concrete pipe.

4.8 Hydraulic Routing Parameters

The runoff hydrographs from the drainage basins were devised to route flow either directly to an outfall (e.g.,
drainage area 05 and drainage area 23) or to a junction connected to the existing site storm drain system.
Flow within the storm drain system was routed using the dynamic wave to the appropriate outfall. Table 4-5
provides a summary of the junction geometry used for this model, and Table 4-6 provides a summary of the
storm drain pipe geometry. Based on the field investigation, it was assumed that when nodes overflow the
water would pond over the node and re-enter the system once the hydraulic grade line dropped. This

ponding would actually occur either at inlets or farther upstream in the watershed, but for modeling purposes
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was assumed to occur at the nodes. Free outfall boundary conditions were assumed, which would

accommodate the minimum critical flow depth and the normal flow depth of the upstream conduits.

Table 4-5: Junction Invert Elevations and Rim Elevations

FT T — Invert Elevation (local datum, Rim Elevation
feet) (local datum, feet)

Anacostia River 0.6 16.7
Disch_206 1.81 15.42
Disch 403 19.05 12.74
Disch_404 21.06 7.36
Disch_405 22.1 8.43
Disch_406 16.09 9.73
Disch_407 17.65 8.68
MH_55C 12.7 9.79
Disch_413 2.98 14.25
Disch 416 11.57 7.51
Disch_419 12.36 7.47
Disch_420 2.87 14.36
Lift Station 4.72 12.08
MH_07A 11.12 9.64
| 08 11.05 7.35
33 0.75 16.48
| 37 6.06 11.19
MH_42 22.4 7.98
| 57 16.42 8.48
MH_58 14.8 12.1
|67 12.22 6.88
MH_403A 20.5 8.94
MH_406A 15.84 10.67
MH_55B 13.85 11.41
MP201 3.29 12.82

OowWs 0 0

| 66 17.99 3.5
I_65 18.77 2.63
MH_43 22.88 8.23
MH_44 23.29 8.36
MH_45 23.65 7.1

| 68 16.27 4.5
MH_55 15.4 12.37

| 27 5.87 10
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Table 4-6: Storm Drain Pipe Geometry Summary
Invert Elevation (local i i
Dram | Upstream | Downstream | g (GO | ZBE L TRS o ingen
Name Upstream | Downstream | (feet) (inches)
To_Anacostia

Link_01 I_33 River 0.75 0.62 74 54 0.012
Link_02 Disch_206 |1 33 1.81 0.75 90 54 0.012
Link_03 Disch_420 | Disch_206 2.87 1.81 99 54 0.012
Link_04 Disch_413 | Disch_420 2.98 2.87 8 o4 0.012
Link_06 |37 Disch_413 6.06 2.98 284 54 0.012
Link_07 Disch_416 |1 37 11.57 6.06 105 48 0.012
Link_08 |_67 Disch_416 12.22 11.57 94 48 0.012
Link_09 Disch_419 |1 67 12.36 12.22 31 48 0.012
Link_10 MH_55C Disch_419 12.7 12.36 128 48 0.012
Link_11 MH_55B MH_55C 13.85 12.7 124 48 0.012
Link_12 MH_58 MH_55B 14.8 13.85 196 48 0.012
Link_13 MH_406A | MH_55 15.84 15.4 75 48 0.012
Link_14 Disch_406 | MH_406A 16.09 15.84 40 48 0.012
Link_15 |_57 Disch_406 16.42 16.09 53 48 0.012
Link_17 Disch_407 |1 57 17.65 16.42 130 48 0.012
Link_18 Disch_403 | Disch_407 19.05 17.65 147 54 0.012
Link_19 MH_403A | Disch_403 20.5 19.05 141 54 0.012
Link_20 Disch_404 | MH_403A 21.06 20.5 67 48 0.012
Link_21 Disch_405 | Disch_404 22.1 21.06 148 48 0.012
Link_22 MH_42 Disch_405 22.4 22.1 49 48 0.012
Link_23 MP201 Disch_420 3.29 2.87 18 33 0.012
Link_25 MH_07A |_08 11.12 11.05 71 18 0.012
Link_26 |_08 Lift Station 11.05 4.72 319 18 0.012
Link_27 |_66 |_67 17.99 12.22 150 12 0.024
Link_28 |_65 |_66 18.77 17.99 132 8.4 0.011
Link_29 MH_43 MH_42 22.88 22.4 71 48 0.012
Link_30 MH_44 MH_43 23.29 22.88 65 48 0.012
Link_31 MH_45 MH_44 23.65 23.29 51 48 0.012
Link_32 |_68 Disch_419 16.27 12.36 49 12 0.012
Link_33 MH_55 MH_58 15.4 14.8 74 48 0.012
Link_34 |_27 Lift Station 5.87 4.72 174 30 0.012
Link-06 wWQ3 MP201 6 3.29 2.61 21 0.012
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4.9 Calibration of the Model

Flow data was collected at some locations at the facility on July 28, 2016 and August 21, 2016 storm
events. The hourly precipitation data for the two storm events at Washington/Ronald Reagan National
Airport was obtained from NOAA'’s Quality Controlled Local Climatological Data (QCLCD). The August 21,
2016 storm event was selected for calibrating the SWMM model and the July 28, 2016 event was used to
verify the results from calibrating the mode. Table 4-7 shows the precipitation data obtained from QCLCD to

calibrate the model.

Table 4-7: Precipitation Data for Calibration

Event Precipitation Data Obtained from QCLCD at
Washington/Ronald Reagan Airport (inches)
July 28, 2016 0.27
August 21, 2016 0.69

The parameters that were modified for calibration are the RCN and the corresponding depression storage
on pervious area inputs based on the highly urban setting of the site. Table 4-8 shows the modified runoff

curve numbers and the depression storage parameters that were input in the model.

Table 4-8: Calibrated Parameters

Drainage Area Runoff Cur\{e Nu_mber After Depression Storage.on P_ervious Areas
Calibration After Calibration

Drainage Area 01 84 0.38
Drainage Area 02 84 0.38
Drainage Area 03 84 0.38
Drainage Area 04 84 0.38
Drainage Area 05 98 0.04

Sub-Basin 6A 92 0.17

Sub-Basin 6B 92 0.17

Sub-Basin 6C 92 0.17
Drainage Area 07 98 0.04
Drainage Area 08 98 0.04
Drainage Area 09 88 0.27

Sub-Basin 10A 98 0.04

Sub-Basin 10B 98 0.04
Drainage Area 11 98 0.04
Drainage Area 12 98 0.04
Drainage Area 13 98 0.04
Drainage Area 14 88 0.27
Drainage Area 15 98 0.04
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Drainage Area Runoff Cur\(e quber After Depression Storage'on P_ervious Areas
Calibration After Calibration
Drainage Area 16 98 0.04
Sub-Basin 17A 98 0.04
Sub-Basin 17B 98 0.04
Sub-Basin 17C 98 0.04
Sub-Basin 17D 98 0.04
Sub-Basin 17E 98 0.04
Drainage Area 18 88 0.27
Drainage Area 19 88 0.27
Drainage Area 20 98 0.04
Sub-Basin 21A 88 0.27
Sub-Basin 21B 88 0.27
Drainage Area 22 88 0.27
Drainage Area 23 88 0.27
Drainage Area 24 88 0.27
Drainage Area 25 88 0.27
Drainage Area 26 98 0.04
Drainage Area 27 98 0.04
Drainage Area 28 88 0.27
Drainage Area 29 98 0.04
Drainage Area 30 98 0.04
Drainage Area 31 98 0.04
Drainage Area 32 98 0.04
Drainage Area 33 98 0.04

The calibrated model was run for the August 21, 2016 storm event and the model results were compared
with the sampled flow data at three locations i.e. at MH_66, and |_27. The calibrated model was compared
to the flow data collected at MH_66 on July 28, 2016. Because the storm events used for calibration are
events with less than 1-inch rainfall, the discharges produced are low, which is consistent with the sampled

data.
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Table 4-9: Comparison of EPA SWMM Flows and the Sampled Flows
Location August 21, 2016 July 28, 2016
EPA-SWMM Sampled Flow EPA-SWMM Flow Sampled Peak
Flow (cfs) (cfs) (cfs) (cfs)
MH_66 0.39 0.42 0.12 0.13
| 27 0.83 0.64 N/A N/A

4.10 Pollutant Load Analysis Input

The EMC function was selected in the SWMM model to simulate the pollutant washoff during a storm event.
The EMC data in mg/l was obtained from the storm sample data collected at different locations at the site for
seven storm events from September 2015 through August 2016. The collected storm sample data was
analyzed for total and dissolved concentration of cadmium, copper, iron, lead, nickel and zinc. The samples
were also analyzed for total suspended solids (TSS). The concentrations of the analyzed metals and TSS
were reported in mg/l. Instanced where the concentration of the metal was listed as “analyte not detected
above a certain concentration” a concentration which is equal to half of the analyzed values was assumed.
A median and a maximum value of the analyzed concentration data was computed and input in the SWMM
model for each drainage basin where the samples were taken. For the drainage basins where the sample
data was not collected, an EMC value of 0 was entered. The equation below shows the washoff rate that the

model uses for the pollutant analysis.
W =, x Q2

Where W is rate of washoff, C; is the washoff coefficient which is the EMC in mg/l, Q is the runoff rate in
cubic feet per second and C, is washoff exponent which is equal to 1. Table 4-10 and Table 4-11 below

provides the EMC data used for each drainage basin in the model.
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Table 4-10: Median Event Mean Concentration Data
Washoff Coefficient or Event Mean Concentration (mg/l), C1
Washoff

Drainage Area 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 02 0.00075 0.00138 0.02863 0.0075 231 0.04 0.01025 0.005 0.04525 0.019 0.1145 0.0145 56.7 1
Drainage Area 03 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 04 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 05 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub-Basin 06A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub-Basin 06B 0.00138 0.00138 0.01863 0.00813 2.825 0.02625 0.027 0.005 0.02 0.014 0.1858 0.01 69.8 1
Sub-Basin 06C 0.0025 0.00175 0.0125 0.0125 1.06 0.0375 0.005 0.00325 0.02 0.012 0.3635 0.168 17.9 1
Drainage Area 07 0.0025 0.0025 0.049 0.0125 14 0.05 0.017 0.005 0.02 0.02 0.28 0.038 140 1
Drainage Area 08 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 09 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub-Basin 10A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub-Basin 10B 0.0025 0.0025 0.096 0.034 0.49 0.05 0.11 0.01 0.02 0.02 0.32 0.2 24 1
Drainage Area 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 12 0.00025 0.00025 0.02475 0.00458 1.145 0.0025 0.0595 0.005 0.01075 0.005 0.2475 0.0705 22.75 1
Drainage Area 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 16 0.00025 0.00025 0.0025 0.0025 0.17 0.0025 0.005 0.005 0.005 0.005 0.11 0.083 7.6 1
Sub-Basin 17A 0.0025 0.001 0.053 0.0125 3.1 0.05 0.04 0.005 0.02 0.02 0.44 0.071 60 1
Sub-Basin 17B 0.00238 0.00158 0.03238 0.012 2.045 0.043 0.0275 0.005 0.02 0.01625 0.2875 0.0695 71 1
Sub-Basin 17C 0.0025 0.0025 0.024 0.0125 0.69 0.05 0.015 0.005 0.02 0.02 0.15 0.055 50 1
Sub-Basin 17D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub-Basin 17E 0.00118 0.00081 0.00993 0.008 0.04375 0.03125 0.00188 0.00188 0.00688 0.00688 0.1456 0.1378 4.28 1
Drainage Area 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub-Basin 21A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub-Basin 21B 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Washoff Coefficient or Event Mean Concentration (mg/l), C1
Washoff
Pollutant Total Dissolved Total Dissolved | Total Dissolved Total Dissolved Dissolved | Total Suspended
i i i i Exponent, C2
Cadmium Cadmium Copper Copper Iron Iron Lead Lead 1ol NEke) presalies MEeke) 1ol Mg Zinc Solids P
Drainage Area 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 31 0.002 0.001 0.087 0.0117 1.33 0.05 0.159 0.00563 0.02 0.02 0.43 0.065 34 1
Drainage Area 32 0.001 0.001 0.0181 0.00425 0.51 0.1 0.0124 0.01 0.02 0.02 0.195 0.0792 0 1
Drainage Area 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Table 4-11: Maximum Event Mean Concentration Data
Washoff Coefficient or Event Mean Concentration (mg/l), C1
Pollutant Total Dissolved Total | Dissolved | Total Dissolved Total Dissolved Dissolved | Total S ded Washoff
ota issolve ota issolve ota issolve ota issolve Total Nickel Dissolved Nickel Total Zinc issolve otal Suspende Exponent, C2
Cadmium Cadmium Copper Copper Iron Iron Lead Lead Zinc Solids
Drainage Area 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 02 0.0025 0.005 0.111 0.0144 14.8 0.25 0.123 0.01 0.191 0.0288 0.42 0.028 655 1
Drainage Area 03 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 04 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 05 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub-Basin 06A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub-Basin 06B 0.004 0.016 0.1 0.038 9 0.748 0.22 0.01 0.156 0.021 2.9 2.6 560 1
Sub-Basin 06C 0.003 0.0025 0.028 0.014 3.34 0.05 0.025 0.005 0.039 0.02 0.548 0.349 166 1
Drainage Area 07 0.0025 0.0025 0.049 0.0125 14 0.05 0.017 0.005 0.02 0.02 0.28 0.038 140 1
Drainage Area 08 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 09 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub-Basin 10A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub-Basin 10B 0.0025 0.0025 0.096 0.034 0.49 0.05 0.11 0.01 0.02 0.02 0.32 0.2 24 1
Drainage Area 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 12 0.00025 0.00025 0.046 0.0072 2 0.0025 0.15 0.005 0.014 0.005 0.43 0.092 26 1
Drainage Area 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 16 0.00025 0.00025 0.0025 0.0025 0.17 0.0025 0.005 0.005 0.005 0.005 0.11 0.083 7.6 1
Sub-Basin 17A 0.0053 0.0025 0.2 0.05 7.55 0.1 0.13 0.01 0.02 0.02 15 0.14 340 1
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Washoff Coefficient or Event Mean Concentration (mg/l), C1
Pollutant Total Dissolved Total | Dissolved | Total Dissolved Total Dissolved : , : : Dissolved | Total Suspended Washoffcz
Cadmium Cadmium Copper Copper Iron Iron Lead Lead 1ol NEke) presalies MEeke) Vi A3 Zinc Solids Exponent,

Sub-Basin 17B 0.00475 0.0025 0.206 0.016 13 0.1 0.223 0.01 0.0363 0.02 2.06 0.14 511 1
Sub-Basin 17C 0.0025 0.0025 0.033 0.0125 1.9 0.05 0.016 0.005 0.02 0.02 0.17 0.079 80 1
Sub-Basin 17D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub-Basin 17E 0.0025 0.0025 0.04 0.035 0.192 0.05 0.005 0.005 0.02 0.02 0.48 0.37 10 1
Drainage Area 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub-Basin 21A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sub-Basin 21B 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drainage Area 31 0.0025 0.0025 0.24 0.054 7.5 0.1 0.7 0.012 0.04 0.02 1.2 0.27 730 1
Drainage Area 32 0.001 0.001 0.0181 0.00425 0.51 0.1 0.0124 0.01 0.02 0.02 0.195 0.0792 0 1
Drainage Area 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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5 SUMMARY OF RESULTS

51 Sub-Basin and Node Results

5-1

Results of the hydrologic simulations for each drainage basin are summarized in Table 5-1. Results of the

EPA-SWMM model are reported by drainage basin name. Attachment A summarizes the peak flows and

elevations at nodes, and Attachment B displays the profile of the main storm drain line for each of the

storm events. Results of the site wide pollutant loads for the 5 storm events are provided in Table 5-2.

Pollutant Loads per individual drainage basins and links is provided in Attachment D. The locations of the

drainage areas, sub-basins, junctions, and outfalls are shown in Figure 3-1.

Table 5-1: Summary of Hydrologic Analysis

R Drainage Peak 'Storm Event Flows
Name Area (cubic feet per second)
(acres) 1-inch l-year | 2-year | 5-year | 10-year 15-year
Drainage Area 01 3.93 0.84 6.68 9.83 15.21 19.55 22.09
Drainage Area 02 6.86 2.46 10.89 15.98 25.20 32.56 36.81
Drainage Area 03 1.63 0.25 2.49 3.67 5.77 7.55 8.58
Drainage Area 04 1.11 0.22 1.93 2.87 4.38 5.61 6.33
Drainage Area 05 2.04 2.11 6.32 7.77 10.23 12.39 13.66
Sub-Basin 06A 1.28 1.10 3.82 4.74 6.30 7.68 8.49
Sub-Basin 06B 8.19 4.43 16.18 20.80 28.37 35.19 39.24
Sub-Basin 06C 0.20 0.21 0.64 0.78 1.03 1.25 1.37
Drainage Area 07 1.42 0.49 191 2.46 3.42 431 484
Drainage Area 08 1.84 1.53 4.83 5.99 7.98 9.76 10.81
Drainage Area 09 2.23 1.73 5.37 6.82 9.26 11.42 12.69
Sub-Basin 10A 0.76 0.44 1.49 1.88 2.56 3.18 3.55
Sub-Basin 10B 0.42 0.46 1.36 1.66 2.18 2.63 2.90
Drainage Area 11 0.72 0.59 1.89 2.35 3.15 3.85 4.27
Drainage Area 12 2.27 2.73 7.74 9.44 12.27 14.76 16.21
Drainage Area 13 0.06 0.05 0.15 0.19 0.26 0.33 0.36
Drainage Area 14 5.34 413 12.59 15.71 20.81 25.50 28.58
Drainage Area 15 3.35 3.90 11.25 13.76 17.94 21.63 23.77
Drainage Area 16 1.71 2.26 6.09 7.38 9.52 11.39 12.48
Sub-Basin 17A 0.60 0.67 1.96 2.40 3.13 3.78 4.16
Sub-Basin 17B 0.31 0.38 1.06 1.30 1.68 2.02 2.22
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S Drainage Peak 'Storm Event Flows
Name Area (cubic feet per second)

(acres) 1-inch l-year | 2-year | 5-year | 10-year 15-year
Sub-Basin 17C 0.16 0.19 0.54 0.66 0.86 1.04 1.14
Sub-Basin 17D 0.49 0.58 1.65 2.01 2.62 3.16 3.47
Sub-Basin 17E 0.83 111 2.97 3.59 4.63 5.54 6.07
Drainage Area 18 1.47 1.58 473 5.83 7.66 9.27 10.21
Drainage Area 19 0.91 1.09 3.12 3.81 4.95 5.95 6.54
Drainage Area 20 6.69 2.05 7.23 9.19 12.60 15.74 17.62
Sub-Basin 21A 1.38 1.25 3.86 4.84 6.47 7.91 8.76
Sub-Basin 21B 1.63 1.24 411 5.28 7.19 8.87 9.86
Drainage Area 22 2.17 1.67 5.35 6.76 9.16 11.28 12.53
Drainage Area 23 2.44 1.04 3.53 4.69 6.75 8.60 9.70
Drainage Area 24 2.52 231 7.08 8.89 11.87 14.50 16.04
Drainage Area 25 0.60 0.39 1.22 1.57 2.17 2.71 3.03
Drainage Area 26 1.13 1.10 3.35 4.14 5.47 6.65 7.34
Drainage Area 27 4.35 1.60 6.29 8.08 11.20 14.07 15.79
Drainage Area 28 1.45 1.32 4.13 5.20 6.95 8.49 9.39
Drainage Area 29 0.34 0.27 0.90 1.12 151 1.85 2.05
Drainage Area 30 1.04 0.85 2.72 3.39 4.54 5.56 6.16
Drainage Area 31 0.48 0.62 1.70 2.06 2.66 3.19 3.49
Drainage Area 32 0.85 1.09 2.99 3.63 4.69 5.63 6.17
Drainage Area 33 0.23 0.18 0.59 0.75 1.01 1.25 1.38
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Total Cadmium | Dissolved Cadmium | Total Copper | Dissolved Copper Total Iron Dissolved Iron Total Lead Dissolved Lead | Total Nickel | Dissolved Nickle Total Zinc Dissolved Zinc TSS
Storm Event | Med Max Med Max Med | Max Med Max Med Max Med Max Med | Max Med Max Med | Max Med Max Med Max Med Max Med Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) | (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) | (Ibs) | (Ibs) | (Ibs) (Ibs) | (Ibs) | (Ibs) (Ibs) (Ibs) (Ibs) | (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)

1-inch 0.004 | 0.008 0.004 0.021 0.086 | 0.261 | 0.027 0.075 5,584 | 19.082 | 0.101 | 0949 | 0.1 | 0.463 | 0.017 | 0.026 | 0.063 | 0.267 | 0.044 0.057 | 0.679 | 4.08 | 0.169 | 2.957 162.82 | 1037.007
1-Year 0.013 0.03 0.014 0.08 0.296 | 0.964 | 0.092 0.264 | 21.186 | 80.306 | 0.359 | 3.654 | 0.318 | 1.65 | 0.059 | 0.096 | 0.253 | 1.13 0.16 0.217 | 2.225 | 14.604 | 0.501 | 10.684 | 598.276 | 4243.519
2-Year 0.017 | 0.037 0.017 0.101 0.37 | 1.214 0.115 0.33 26.739 | 102.534 | 0.45 4.613 | 0.393 | 2.068 | 0.074 0.12 0.321 | 1.443 | 0.201 0.274 | 2.762 | 18.282 | 0.614 | 13.377 | 752.309 | 5400.093
5-Year 0.022 0.05 0.023 0.136 0.495 | 1.636 0.154 0.441 36.13 | 140.311 | 0.604 | 6.231 | 0.519 | 2.772 | 0.098 0.161 | 0.437 | 1.974 | 0.271 0.371 | 3.664 | 24.472 | 0.803 | 17.904 | 1012.412 | 7362.495
10-Year 0.027 | 0.062 0.028 0.167 0.606 | 2.011 | 0.188 0.539 | 44.465 | 173.968 | 0.741 | 7.666 | 0.631 | 3.396 | 0.12 0.198 | 0.541 | 2.448 | 0.333 0.456 | 4.462 | 29.946 | 0.97 | 21.904 1243 9108.61
15-Year 0.03 0.068 0.031 0.185 0.67 | 2.23 0.208 0.597 | 49.345 | 193.712 | 0.821 | 8.506 | 0.695 | 3.761 | 0.133 0.22 | 0.601 | 2.725 | 0.369 0.507 | 4.927 | 33.145 | 1.068 | 24.24 | 1377.926 | 10132.24

Med — Median

Max - Maximum

Benning Road Facility FINAL January 2017

Hydrologic, Hydraulic and Pollutant Load Analysis Report



5-4

V4 pepco.

An Exelon Company

5.2 Comparison with 2005 SWMM Model Results

The results from this report were compared to 2005 SWMM model results provided by Pepco for a 24-hour
rainfall depth of 4.77 inches. The 2005 model was completed prior to the demolition of the power plant on
the west portion of the facility and used the Horton infiltration method (the current study uses the curve
number methodology). Hydraulics were not computed as part of the 2005 SWMM study, and the
computational algorithm has changed slightly from 2005 to 2016. Several small changes were also made to
the drainage areas for the model created for this study based on detailed site elevation data (described in

Sections 4 and 5), and to better accommodate the scope of this study.

The model created for this study was also run using a 24-hour rainfall depth of 4.77 inches to provide a
basis to compare the two models (the 10-year rainfall depth used for analysis was 4.84 inches). The runoff
depths using the model created for this study were generally within +/- 10-percent of the 2005 model, while
the peak flow for the current model generally increased. The flows are most similar in sub-basins where
there are no storm drain systems present (e.g., drainage area 25 and drainage area 27), and hence it
appears that the previous study included the storm drain systems when calculating the overland flow path
and characteristic width. Given this assumption, the current model will likely produce a higher flow rate that

more accurately reflects runoff from the facility.

5.3 Model Validity Check Using Rational Method

The results of the calibrated model were checked against the Rational Method to verify the validity of
results. The Rational Method is one of the most common uncalibrated equations to approximate peak

discharge in urban areas. The most common form of the equation is as follows:
Q =CiA

where Q is the peak discharge (cubic feet per second), i is the rainfall intensity (inches per hour), A is the
drainage area (acres), and C is an empirical runoff coefficient (McCuen, 1989). The rainfall intensity is
based on the time of concentration in the watershed and must be converted to an equivalent hourly rate.
Pepco currently uses the Rational Method to estimate the peak discharge at Outfall 13 (MH_33) for NPDES-
qualifying storm events using a C value of 0.8. This value is slightly higher than what is typically assumed for

commercial or industrial areas, but is reasonable given the compacted soils on site.

The peak flows were calculated using the Rational Method for Outfall 13 (MH_33), MH_66 (sub-basin 10A
and 10B) and MH_07 (sub-basin 6B). The time of concentration was calculated using the method outlined
in TR-55 (NRCS, 1986). Rainfall intensities were estimated for the rainfall events using the NOAA Atlas 14
IDF curves, and a C value of 0.8 was assumed. Table 5-3 shows the drainage areas, times of

concentration, and rainfall intensities used, and Table 5-4 compares the peak flows from the Rational
Benning Road Facility FINAL January 2017
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Method and those calculated using EPA-SWMM. The times of concentration for flow to MH_66 (sub-basin
10A and 10B) and MH_07 (sub-basin 6B) were less than 5 minutes; however, the minimum storm duration

provided by NOAA Atlas 14 (5 minutes) was used.

The flows calculated using the Rational Method were generally higher than those calculated using
EPA-SWMM. The Rational Method is considered to be a conservative estimate for peak flow, so these
results were expected. Due to a lack of infiltration and short times of concentration the Rational Method
peak flow estimates for MH_66 (sub-basin 10A and 10B) and MH_07 (sub-basin 6B) were 14-percent to
120-percent higher than the EPA-SWMM estimates. The peak flow at MH_33 (Outfall 13) was similar for
the two methods, with the Rational Method flows varying from 14 percent higher to 2 percent lower than the
EPA-SWMM results. Given the complex hydraulic nature of the drainage area to MH_33 (Outfall 13), using
a single time of concentration (as is done for the Rational Method) may underestimate the flow since the
majority of the sub-basins would respond much more rapidly than the overall time of concentration. Based

on this analysis, the magnitudes of the results are considered reasonable.
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Table 5-3: Rational Method Parameters

. Contributing Time of Rainfall Intensity for Return Period (inches/hour)
Location Drainage Concentration
Area (acres) (minutes) 1-Year | 2-Year | 5-Year | 10-Year | 15-Year
| 33
(Outfall 13) 47.26 18 2.62 3.18 3.90 4.44 4.74
| 66
(Sub-Basin 10A and Sub-Basin 10B) 118 5 4.20 5.04 6.00 6.72 7.10
MH_07A
(Sub-Basin 6B) 8.19 5 4.20 5.04 6.00 6.72 47.63

Table 5-4: Comparison of EPA-SWMM and Rational Method Flows

|_33 (Outfall 13) |_66 (Sub-Basin 10A and 10B) MH_07A (Sub-Basin 6B)

EPA- Rational EPA- Rational EPA- Rational
Retgrn SWMM | Method Percent SWMM | Method Percent SWMM | Method Percent
Period Peal Pl Difference Pl Pl Difference Pl Peal Difference

Flow Flow Flow Flow Flow Flow

(cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
1-Year 135.31 122 10% 2.85 4 -40% 16.82 28 -66%
2-Year 149.54 148 1% 3.35 4.8 -43% 21.57 33 -53%
5-Year 178.53 181 -1% 3.61 57 -58% 29.4 39 -33%
10-Year 196.77 206 -5% 3.89 6.3 -62% 36.43 44 -21%
15-Year 204.93 220 -7% 4.26 6.7 -57% 40.6 46 -13%
cfs = cubic feet per second
Benning Road Facility FINAL
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5.4 Flows at Focus Design Areas

Hydraulic results for flows into hotspot locations where treatment measures are proposed were identified
during sampling efforts (see Conceptual Design Report, AECOM 2016) are summarized in Table 5-5. The
contributing drainage area and percent impervious area can be used to calculate the recommended water
quality volume, while the design flows will be used to size in-line treatment system components. An
alternative analysis will be performed using the model to evaluate the effects of proposed treatment system
alternatives in coordination with the design process. These treatment measures will be implemented into
the model to verify that the 2-year and 15-year flows leaving the facility are maintained or decreased
following District Department of the Environment design requirements (DDOE, 2013). The water quality
treatment systems proposed at the site provide additional storage, so the amount of discharge leaving the
facility is expected to decrease. Attachment C summarizes the first flush volumes (stormwater retention

volume) and first flush flow estimates at focus design locations.
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Table 5-5: Flows at Focus Design Areas Where BMPs Are Being Considered
Contributi | Drainage Peak Storm Event Flows
Hot ng Area (cubic feet per second)
Spot Location Description Drainage Percent
Area Imperviou 1-inch 1-year 2-year 5-year 10-year 15-year
(acres) s (%)
1 Building #54 (Sub-basin 17E) 0.83 92.1 1.11 2.97 3.59 4.63 5.54 6.07
Inlets 42-44, MH 43 (Sub-basin
0.6 74.9
1 17A 0.6 0.67 1.96 2.4 3.13 3.78
Inlets 42-44, MH 43 (Sub-basin
0.31 85.7
1 17B) 0.31 0.38 1.06 1.3 1.68 2.02
Inlets 42-44, MH 43 (Sub-basin
0.16 77.8
17C) 0.16 0.19 0.54 0.66 0.86 1.04
2 Inlets 65, 68 (Sub-basin 10B) 0.42 63.3 0.6 0.67 1.96 24 3.13 3.78
2 Inlets 65,68 (Sub-basins 31) 0.48 97.9 0.62 1.7 2.06 2.66 3.19 3.49
2 Inlets 69, 71 (Sub-basins 12) 2.27 83.6 2.73 7.74 9.44 12.27 14.76 16.21
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Contributi | Drainage Peak Storm Event Flows
Hot ng Area (cubic feet per second)
Spot Location Description Drainage Percent
P Area Imperviou l-inch 1-year 2-year 5-year 10-year 15-year
(acres) s (%)
Building #35, Inlets 2, 3,4, 5, 7
4 (Sub-basins 6B) 8.19 46.8 4.43 16.18 20.8 28.37 35.19 39.24
Inlet 10 (Sub-basins 6C)
4 0.2 80.8 0.21 0.64 0.78 1.03 1.25 1.37
Inlets 15, 17, 18, 27 (Sub-basin
5 2) 6.86 26.4 2.46 10.89 15.98 25.2 32.56 36.81
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6 CONCLUSION

The EPA-SWMM model produced runoff estimates suitable for design. However, the SWMM model
estimates more conservative results for hot spot specific drainage areas than the conditions observed at the
site. A U.S. Department of Agriculture’s (USDA) Technical Release (TR) -55 methodology is used to
estimate the design peak flows at the focus areas for design purposes. The results of this study will be used
to identify stormwater treatment measures for the Site and to estimate expected metal removal rates. The
treatment measure will be modeled in the future as storage areas with specified storage and ratings curves

based on the specifications from the manufacturer of the treatment system components.
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A-1

Attachment A —Node Summary

Table A-1: 1-inch Return Period Storm Event Node Summary

Maximum | Maximum | Hour of Ma%(églljm
Node Type Dfepth HGL Maximum Inflow
(feet) (feet) Depth (cfs)

Disch_206 JUNCTION 1.81 3.62 12:03 37.51
Disch_403 JUNCTION 0.78 19.83 12:00 10.83
Disch_404 JUNCTION 0.84 21.9 12:00 9.18
Disch_405 JUNCTION 0.56 22.66 12:00 5.18
Disch_406 JUNCTION 1.66 17.75 12:00 20.57
Disch_407 JUNCTION 0.83 18.48 12:01 12.02
MH_55C JUNCTION 1.94 14.64 12:02 23.44
Disch_413 JUNCTION 2.02 5 12:03 28.88
Disch_416 JUNCTION 1.4 12.97 12:02 27.28
Disch_419 JUNCTION 1.89 14.25 12:02 23.89
Disch_420 JUNCTION 1.69 4.56 12:03 36.05
Lift Station JUNCTION 0.38 5.1 12:36 9.96
MH_07A JUNCTION 7.59 18.71 12:35 4.64
|_08 JUNCTION 7.35 18.4 12:35 5.69
| 33 JUNCTION 2.38 3.13 12:03 39.57
| 37 JUNCTION 1.12 7.18 12:02 28.05
MH 42 JUNCTION 0.51 22.91 12:00 2.9
|_57 JUNCTION 1.55 17.97 12:01 16.75
MH_58 JUNCTION 14 16.2 12:01 21.54
| 67 JUNCTION 1.54 13.76 12:02 24.89
MH_403A JUNCTION 0.7 21.2 12:00 9.15
MH_406A JUNCTION 151 17.35 12:01 20.55
MH_55B JUNCTION 1.28 15.13 12:01 21.55
MP201 JUNCTION 1.31 4.6 12:03 8.98
OWSs JUNCTION 0.01 0.01 13:42 1.27
| 66 JUNCTION 0.4 18.39 12:00 0.88
| 65 JUNCTION 0.43 19.2 12:00 0.46
MH_43 JUNCTION 0.4 23.28 12:00 2.24
MH_44 JUNCTION 3.15 26.44 12:00 1.87
MH_45 JUNCTION 2.79 26.44 12:00 1.68
| 68 JUNCTION 0.16 16.43 12:00 0.62
MH_55 JUNCTION 141 16.81 12:01 20.55
| 27 JUNCTION 0.96 6.83 12:00 2.46
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A-2

Attachment A —Node Summary

Table A-1: 1-inch Return Period Storm Event Node Summary

Maximum | Maximum | Hour of Ma%(églljm

Node Type Depth HGL Maximum Inflow

(feet) (feet) Depth (cfs)
To Anacostia River | OUTFALL 1.81 2.43 12:03 39.57
Qutfall 005 OUTFALL 0 0 0:00 0.39
Outfall 006 OUTFALL 0 0 0:00 1.73
QOutfall 014 OUTFALL 0 0 0:00 1.04
Qutfall 015 OUTFALL 0 0 0:00 1.6
Outfall 016 OUTFALL 0 0 0:00 2.11
Outfall 101 OUTFALL 0 0 0:00 1.09
Outfall 401 OUTFALL 0 0 0:00 1.1
Outfall NW OUTFALL 0 0 0:00 0.22
WQ1 STORAGE 5.97 11.97 12:20 0.49
WQ2 STORAGE 4.28 10.28 12:20 0.31
WQ3 STORAGE 0.06 6.06 12:20 0.31
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Attachment A —Node Summary

Table A-2: 1-Year Return Period Storm Event Node Summary

Maximum | Maximum | Hour of Ma%((;rtr;‘lljm
Node Type Depth HGL Maximum Inflow
(feet) (feet) Depth (cfs)

Disch_206 JUNCTION 5.55 7.36 12:02 128.53
Disch_403 JUNCTION 1.49 20.54 12:00 32.93
Disch_404 JUNCTION 1.6 22.66 12:00 27.78
Disch_405 JUNCTION 1.05 23.15 12:00 15.18
Disch_406 JUNCTION 3.67 19.76 12:01 61.02
Disch_407 JUNCTION 2.57 20.22 12:00 36.5
MH_55C JUNCTION 4.19 16.89 12:01 67.12
Disch_413 JUNCTION 6.12 9.1 12:04 84.25
Disch_416 JUNCTION 2.72 14.29 12:01 78.24
Disch 419 JUNCTION 3.85 16.21 12:01 68.51
Disch_420 JUNCTION 5.87 8.74 12:04 143.37
Lift Station JUNCTION 12.08 16.8 12:02 76.72
MH_07A JUNCTION 9.85 20.97 12:06 16.82
| 08 JUNCTION 7.99 19.04 12:07 19.47
| 33 JUNCTION 5.23 5.98 12:04 135.17
| 37 JUNCTION 3.42 9.48 12:04 80.68
MH_42 JUNCTION 0.97 23.37 12:00 8.15
| 57 JUNCTION 3.64 20.06 12:01 49.64
MH_58 JUNCTION 3.3 18.1 12:01 63.03
| 67 JUNCTION 3.24 15.46 12:01 71.72
MH_403A JUNCTION 1.34 21.84 12:00 27.67
MH_406A JUNCTION 3.4 19.24 12:01 60.91
MH_55B JUNCTION 3.56 17.41 12:01 62.34
MP201 JUNCTION 8.78 12.07 12:02 101.29
OWSs JUNCTION 0.01 0.01 5:00 1.32
| 66 JUNCTION 0.96 18.95 12:00 2.85
| 65 JUNCTION 2.63 21.4 11:55 1.36
MH_43 JUNCTION 0.73 23.61 12:00 6.22
MH_44 JUNCTION 3.28 26.57 12:00 5.16
MH_45 JUNCTION 2.92 26.57 11:59 4.62
| 68 JUNCTION 0.28 16.55 12:00 1.7
MH_55 JUNCTION 3.25 18.65 12:01 60.73
| 27 JUNCTION 10 15.87 12:10 10.89
To_Anacostia River | OUTFALL 3.42 4.04 12:04 135.31
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A-4

Attachment A —Node Summary

Table A-2: 1-Year Return Period Storm Event Node Summary

Maximum | Maximum | Hour of Ma%((;rtr;lljm

Node Type Depth HGL Maximum Inflow

(feet) (feet) Depth (cfs)
Outfall 005 OUTFALL 0 0 0:00 1.22
Qutfall 006 OUTFALL 0 0 0:00 5.37
Outfall 014 OUTFALL 0 0 0:00 3.53
Outfall 015 OUTFALL 0 0 0:00 6.29
Outfall 016 OUTFALL 0 0 0:00 6.32
Outfall 101 OUTFALL 0 0 0:00 9.16
Qutfall 401 OUTFALL 0 0 0:00 3.35
Outfall NW OUTFALL 0 0 0:00 1.93
wWQ1 STORAGE 10.12 16.12 12:06 1.91
WQ2 STORAGE 4.7 10.7 12:06 1.91
WQ3 STORAGE 3.36 9.36 12:04 29.78
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Table A-3: 2-Year Return Period Storm Event Node Summary

Maximum | Maximum | Hour of Ma%(églljm
Node Type Depth HGL Maximum

(feet) (feet) Depth | IMflow

(cfs)
Disch_206 | JUNCTION 7.03 8.84 12:07 140.59
Disch_403 | JUNCTION 3.1 22.15 12:01 41.84
Disch_404 | JUNCTION 1.83 22.89 11:59 34.54
Disch_405 | JUNCTION 1.21 23.31 12:00 18.74
Disch_406 | JUNCTION 5.34 21.43 12:01 70.55
Disch_407 | JUNCTION 4.44 22.09 12:01 44.26
MH_55C | JUNCTION 5.51 18.21 11:59 79.73
Disch_413 | JUNCTION 8.36 11.34 12:07 111.13
Disch_416 | JUNCTION 3.09 14.66 12:00 93.8
Disch_419 | JUNCTION 4.43 16.79 12:01 81.46
Disch_420 | JUNCTION 8.19 11.06 12:07 154.41
Lift Station | JUNCTION 12.08 16.8 11:59 86.96
MH_07A | JUNCTION 11.68 22.8 12:06 21.58
| 08 | JUNCTION 9.17 20.22 12:09 21.17
| 33 | JUNCTION 5.94 6.69 12:07 149.28
| 37 | JUNCTION 5.23 11.29 12:00 96.85
MH_42 | JUNCTION 1.11 23.51 12:00 9.92
| 57 | JUNCTION 5.41 21.83 12:01 57.66
MH_58 | JUNCTION 5.31 20.11 11:59 73.65
| 67 | JUNCTION 3.78 16 12:01 85.42
MH_403A | JUNCTION 1.67 22.17 12:01 34.64
MH_406A | JUNCTION 5.03 20.87 12:01 70.6
MH_55B | JUNCTION 5.5 19.35 11:59 73.64
MP201 | JUNCTION 12.82 16.11 12:07 134.65
OWS | JUNCTION 0.01 0.01 3:19 1.31
| 66 | JUNCTION 3.5 21.49 11:57 3.35
| 65 | JUNCTION 2.66 21.43 12:00 1.66
MH_43 | JUNCTION 0.83 23.71 12:00 7.56
MH_44 | JUNCTION 3.31 26.6 12:00 6.27
MH_45 | JUNCTION 2.95 26.6 11:59 5.61
| 68 | JUNCTION 0.65 16.92 12:00 2.06
MH_55 | JUNCTION 5 20.4 11:59 70.56
| 27 | JUNCTION 10 15.87 12:06 15.97
To_Anacostia River | OUTFALL 3.59 4.21 12:00 149.54
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A-6

Attachment A —Node Summary

Table A-3: 2-Year Return Period Storm Event Node Summary

Maximum | Maximum | Hour of Ma.l).((;?;lljm

Node Type Depth HGL Maximum Inflow

(feet) (feet) Depth (cfs)
Outfall 005 | OUTFALL 0 0 0:00 1.57
Outfall 006 | OUTFALL 0 0 0:00 6.82
Outfall 014 | OUTFALL 0 0 0:00 4.69
Outfall 015 | OUTFALL 0 0 0:00 8.07
Outfall 016 | OUTFALL 0 0 0:00 7.77
Outfall 101 | OUTFALL 0 0 0:00 13.35
Outfall 401 | OUTFALL 0 0 0:00 4.14
Outfall N\W | OUTFALL 0 0 0:00 2.86
WQ1 | STORAGE 10.15 16.15 12:05 2.46
WQ2 | STORAGE 4.93 10.93 12:03 2.63
WQ3 | STORAGE 4.6 10.6 12:03 52.09
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A-7

Attachment A —Node Summary

Table A-4: 5-Year Return Period Storm Event Node Summary

Maximum | Maximum | Hour of Ma%(éiglljm
Node Type Depth HGL Maximum
(feet) (feet) Depth | IMflow
(cfs)

Disch_206 JUNCTION 9.01 10.82 12:00 166.09
Disch_403 JUNCTION 7.7 26.75 11:59 56.33
Disch_404 JUNCTION 6.13 27.19 12:00 46.43
Disch_405 JUNCTION 6.21 28.31 12:00 28.37
Disch_406 JUNCTION 9.02 25.11 12:02 87.73
Disch_407 JUNCTION 8.46 26.11 12:02 59.67
MH_55C JUNCTION 7.09 19.79 12:01 98.40
Disch_413 JUNCTION 11.23 14.21 12:00 128.96
Disch_416 JUNCTION 4.32 15.89 12:01 115.49
Disch_419 JUNCTION 6.06 18.42 12:01 100.44
Disch_420 JUNCTION 10.8 13.67 12:03 178.39
Lift Station JUNCTION 12.09 16.81 12:00 119.25
MH_0O7A JUNCTION 15.36 26.48 12:07 29.40
| 08 JUNCTION 11.84 22.89 12:10 24.34
| 33 JUNCTION 7.23 7.98 12:03 178.10
| 37 JUNCTION 7.46 13.52 12:00 120.64
MH_42 JUNCTION 4.84 27.24 12:00 14.84
|_57 JUNCTION 9.26 25.68 12:02 77.06
MH_58 JUNCTION 7.52 22.32 12:01 91.31
| 67 JUNCTION 5.13 17.35 12:01 104.66
MH_403A JUNCTION 6.64 27.14 11:59 48.74
MH_406A JUNCTION 8.41 24.25 12:01 87.75
MH_55B JUNCTION 7.07 20.92 12:01 91.31
MP201 JUNCTION 12.84 16.13 12:02 133.15
OWS JUNCTION 0.01 0.01 0:44 1.38
| 66 JUNCTION 3.51 215 12:06 3.61
| 65 JUNCTION 3.25 22.02 12:06 2.18
MH_43 JUNCTION 3.89 26.77 12:00 20.57
MH_44 JUNCTION 3.49 26.78 12:01 8.23
MH_45 JUNCTION 3.19 26.84 12:01 7.25
| 68 JUNCTION 2.46 18.73 12:01 2.66
MH_55 JUNCTION 7.87 23.27 12:01 87.73
| 27 JUNCTION 10.01 15.88 12:07 25.20
To_Anacostia River | OUTFALL 3.87 4.49 12:00 178.53
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A-8

Attachment A —Node Summary

Table A-4: 5-Year Return Period Storm Event Node Summary

Maximum | Maximum | Hour of Ma.l).((;?;lljm
Node Type Depth HGL Maximum

(feet) (feet) Depth | IMflow

(cfs)
Outfall 005 OUTFALL 0 0 0:00 2.17
Outfall 006 OUTFALL 0 0 0:00 9.26
Outfall 014 OUTFALL 0 0 0:00 6.75
Outfall 015 OUTFALL 0 0 0:00 11.20
Outfall 016 OUTFALL 0 0 0:00 10.23
Outfall 101 OUTFALL 0 0 0:00 20.99
Outfall 401 OUTFALL 0 0 0:00 5.47
Outfall NW OUTFALL 0 0 0:00 4.38
wQ1 STORAGE 10.2 16.2 12:05 3.42
WQ2 STORAGE 7.08 13.08 12:00 11.94
WQ3 STORAGE 7.05 13.05 12:00 78.26
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A-9

Attachment A —Node Summary

Table A-5: 10-Year Return Period Storm Event Node Summary

Maximum | Maximum | Hour of Ma%(éiglljm
Node Type Depth HGL Maximum
(feet) (feet) Depth | IMflow
(cfs)

Disch_206 JUNCTION 9.67 11.48 12:01 180.87
Disch_403 JUNCTION 10.31 29.36 12:06 73.37
Disch_404 JUNCTION 8.61 29.67 12:06 59.3
Disch_405 JUNCTION 7.94 30.04 11:57 34.08
Disch_406 JUNCTION 11.84 27.93 12:06 96.14
Disch_407 JUNCTION 11.42 29.07 12:06 78.23
MH_55C JUNCTION 9.12 21.82 12:05 105.79
Disch_413 JUNCTION 12.49 15.47 12:01 137.9
Disch_416 JUNCTION 6.9 18.47 12:01 126.14
Disch_419 JUNCTION 7.84 20.2 12:05 107.02
Disch_420 JUNCTION 11.68 14.55 12:01 193.4
Lift Station JUNCTION 12.11 16.83 12:04 128.34
MH_0O7A JUNCTION 19.05 30.17 12:08 36.43
| 08 JUNCTION 14.56 25.61 12:11 27.98
| 33 JUNCTION 7.69 8.44 11:58 196.1
| 37 JUNCTION 11.19 17.25 11:58 130.77
MH_42 JUNCTION 7.39 29.79 12:05 27.5
|_57 JUNCTION 12.17 28.59 12:06 91.27
MH_58 JUNCTION 10.01 24.81 12:05 101.82
| 67 JUNCTION 6.88 19.1 12:05 117.84
MH_403A JUNCTION 8.95 29.45 12:06 59.65
MH_406A JUNCTION 11.11 26.95 12:06 99.86
MH_55B JUNCTION 9.34 23.19 12:05 101.82
MP201 JUNCTION 12.86 16.15 12:05 172.74
OWS JUNCTION 0.01 0.01 0:53 1.37
| 66 JUNCTION 4.08 22.07 12:07 3.89
| 65 JUNCTION 3.71 22.48 12:09 2.63
MH_43 JUNCTION 7.82 30.7 11:57 32.27
MH_44 JUNCTION 6.48 29.77 12:06 19.21
MH_45 JUNCTION 6.14 29.79 12:05 12.12
| 68 JUNCTION 4.27 20.54 11:58 3.19
MH_55 JUNCTION 10.48 25.88 12:05 99.88
| 27 JUNCTION 10.02 15.89 12:04 32.55
To_Anacostia River | OUTFALL 4.01 4.63 12:00 196.77
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Attachment A —Node Summary

Table A-5: 10-Year Return Period Storm Event Node Summary

Maximum | Maximum | Hour of Ma.l).((;?;lljm
Node Type Depth HGL Maximum

(feet) (feet) Depth | IMflow

(cfs)
Outfall 005 OUTFALL 0 0 0:00 2.71
Outfall 006 OUTFALL 0 0 0:00 11.42
Outfall 014 OUTFALL 0 0 0:00 8.6
Outfall 015 OUTFALL 0 0 0:00 14.07
Outfall 016 OUTFALL 0 0 0:00 12.39
Outfall 101 OUTFALL 0 0 0:00 27.09
Outfall 401 OUTFALL 0 0 0:00 6.65
Outfall NW OUTFALL 0 0 0:00 5.61
wQ1 STORAGE 10.24 16.24 12:05 4.31
WQ2 STORAGE 8.3 14.3 12:05 13.34
WQ3 STORAGE 8.34 14.34 12:05 99.47
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Attachment A —Node Summary

Table A-6: 15-Year Return Period Storm Event Node Summary

Maximum | Maximum | Hour of Ma%(éiglljm
Node Type Depth HGL Maximum
(feet) (feet) Depth | IMflow
(cfs)

Disch_206 JUNCTION 9.95 11.76 12:02 186.58
Disch_403 JUNCTION 11.34 30.39 12:06 75.54
Disch_404 JUNCTION 9.65 30.71 12:06 64.32
Disch_405 JUNCTION 8.68 30.78 12:06 37.96
Disch_406 JUNCTION 12.91 29 12:06 100.57
Disch_407 JUNCTION 12.49 30.14 12:06 84.43
MH_55C JUNCTION 9.92 22.62 12:06 107.71
Disch_413 JUNCTION 12.81 15.79 12:02 142.39
Disch_416 JUNCTION 7.13 18.7 12:02 134.01
Disch_419 JUNCTION 8.61 20.97 12:06 110.91
Disch_420 JUNCTION 11.85 14.72 12:06 195.49
Lift Station JUNCTION 12.11 16.83 12:02 131.87
MH_0O7A JUNCTION 21.38 32.5 12:08 40.6
| 08 JUNCTION 16.29 27.34 12:12 30.38
| 33 JUNCTION 7.78 8.53 12:02 204.68
| 37 JUNCTION 11.19 17.25 12:06 137.85
MH_42 JUNCTION 8.39 30.79 12:06 29.85
|_57 JUNCTION 13.26 29.68 12:06 89.89
MH_58 JUNCTION 10.96 25.76 12:05 105.34
| 67 JUNCTION 7.53 19.75 12:06 122.73
MH_403A JUNCTION 10.02 30.52 12:06 64.34
MH_406A JUNCTION 12.15 27.99 12:06 102.62
MH_55B JUNCTION 10.2 24.05 12:06 105.32
MP201 JUNCTION 12.85 16.14 11:58 160.56
OWS JUNCTION 0.01 0.01 0:57 1.37
| 66 JUNCTION 4.46 22.45 12:09 4.26
| 65 JUNCTION 3.99 22.76 12:11 2.89
MH_43 JUNCTION 7.94 30.82 12:06 37.91
MH_44 JUNCTION 7.52 30.81 12:07 30.35
MH_45 JUNCTION 7.14 30.79 12:06 15.99
| 68 JUNCTION 4.85 21.12 12:06 3.49
MH_55 JUNCTION 11.49 26.89 12:06 104
| 27 JUNCTION 10.08 15.95 12:00 36.8
To_Anacostia River | OUTFALL 4.06 4.68 12:02 204.93
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Attachment A —Node Summary

Table A-6: 15-Year Return Period Storm Event Node Summary

Maximum | Maximum | Hour of Ma.l).((;?;lljm
Node Type Depth HGL Maximum

(feet) (feet) Depth | IMflow

(cfs)
Outfall 005 OUTFALL 0 0 0:00 3.02
Outfall 006 OUTFALL 0 0 0:00 12.68
Outfall 014 OUTFALL 0 0 0:00 9.7
Outfall 015 OUTFALL 0 0 0:00 15.78
Outfall 016 OUTFALL 0 0 0:00 13.66
Outfall 101 OUTFALL 0 0 0:00 30.65
Outfall 401 OUTFALL 0 0 0:00 7.34
Outfall NW OUTFALL 0 0 0:00 6.33
wQ1 STORAGE 10.26 16.26 12:05 4.84
WQ2 STORAGE 8.91 14.91 12:02 12.5
WQ3 STORAGE 9.1 15.1 12:02 67.85
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An Exelon Company Attachment B — Maximum Flood Profiles Along Main Line

1-Year Return Period Maximum Flood Profile from MH_45 to Model Outfall:

-To_Anacostia River

-Disch 206
-Disch 413
-Disch_416
-Disch_ 419
HlH_ 4064,
-Disch_ 406
-Disch 407

H_33
H_37
H_G7

HAH S50
HAH_ 558
HAH_ S8
HAH_ 55
H_57
-Disch_ 403
HlH_ 4034,
-Disch_ 404
-Disch_ 405

H_42
H_43
A 44
45

\

I |
N

[0

\
[N

\
\

\\
|
\,

N

10

\
\

e L I P O

\

b

e i s o

A

2300 2200 2100 2000 1800 1800 1700 1600 1500 1400 1300 41200 1400 1000 900 800 700 00 SO0 400 30 20 100 O
Distance (ft)

AZCOM



¥4 pepco.

An Exelon Company Attachment B — Maximum Flood Profiles Along Main Line

2-Year Return Period Maximum Flood Profile from MH_45 to Model Outfall:
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An Exelon Company Attachment B — Maximum Flood Profiles Along Main Line

5-Year Return Period Maximum Flood Profile from MH_45 to Model Outfall:
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An Exelon Company Attachment B — Maximum Flood Profiles Along Main Line

10-Year Return Period Maximum Flood Profile from MH_45 to Model Outfall:
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An Exelon Company Attachment B — Maximum Flood Profiles Along Main Line

15-Year Return Period Maximum Flood Profile from MH_45 to Model Outfall:
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Attachment C —First Flush Volume Calculations

The first flush volume is calculated using the methodology described in the District Department
of the Environment “Stormwater Management Guidebook” (July 2013) at focus design areas.
The guidebook provides a methodology for calculating the stormwater retention volume based
on precipitation, land cover (impervious, compacted, or natural), and drainage area. For this
study the 85™ percentile annual event (1.0 inch) is assumed to approximate the first flush
volume. The treatment volume equation is:

SWRV = (P x [(Rv;x %I) + (Rvc x %C) + (Rvy x %N) x SA] x 7.48/12)

where:
SWRv = volume required to be retained on site (gal)
P = 85th percentile rain event for the District (1.0 inches)
Rv, = 0.95 (runoff coefficient for impervious cover)
Rvc = 0.25 (runoff coefficient for compacted cover)
Rvy = 0.00 (runoff coefficient for natural cover)
%I = percent of site in impervious cover (decimal)
%C = percent of site in compacted cover (decimal)
%N = percent of site in natural cover (decimal)
SA = surface area (ftz)

The peak flows associated with the inch storm were calculated in EPA-SWMM by simulating 1
inch of rainfall using the Type Il SCS 24-hour rainfall distribution. All other model parameters
were the same as discussed in the Sections 3, 4, and 5 of the Hydrologic and Hydraulic Report.

Table C-1 provides the stormwater retention volume and flows for in-line focus design locations
and at individual catch basins, respectively. Typically retaining the stormwater retention volume
is required because of development or redevelopment at a site. For this study any proposed
projects will be implemented with the intent of improving water quality for existing site conditions
and not due development. As a result, the design volumes are flexible pending specific site
considerations.
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Attachment C —First Flush Volume Calculations

Table C-1: First flush volume (stormwater retention volume) at in-line focus design areas

Hot BrETiEnE Percent Percent Rainfall Stormwater Peak Flow for 1-inch
Location Description gz Compacted Impervious . Retention Volume 24-hour storm event
Spot Area (ft%) Depth (inch)
Cover Area (gal) (cfs)
1 Building #f;‘éf“b'bas'” 36,200 8% 92% 1 20,200 1.11
1| Inlets 42t;;‘§i'n'\"1'; /f’ 3(Sub- | 56100 2506 75% 1 12,600 0.6
1 | Inlets 4%;‘;?6 '\4'7"8‘)13 (Sub- 13,500 14% 86% 1 7,200 0.31
1 | Inlets 4%;1;6 '\{”7"0‘)13 (Sub- 7,000 22% 78% 1 3,500 0.16
2 Inlets 65, fgé)S”b'baS'” 18,300 37% 63% 1 7.900 06
2 Inlets 65’631()8”'0"06‘5'”5 20,900 29% 28% 1 12,200 0.62
3 i”'éd'g‘-qgjg_’b'g's‘?:; %’B:’;’ 356,800 53% 47% 1 128,400 4.43
3 Inlet 10 (Sub-basins 6C) 8,700 19% 81% 1 4,400 0.21
4 | Inlets 15'bi’i nlg) 27 (Sub- | 595 g0 74% 26% 1 81,000 2.46
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Attachment D — Pollutant Load Analysis Results

Table D-1: Pollutant Load for 1-inch Storm

Total Cadmium I(DIiasc?r?’lli\l/J?g Total Copper Dé:sos;rl)\é?d Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
EISet?nrglt Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max

(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
Subshed_01 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_02 - 0.00 0.00 0.00 0.01 0.04 0.00 0.01 0.87 5.56 0.02 0.09 0.00 0.05 0.00 0.00 0.02 0.07 0.01 0.01 0.04 0.16 0.01 0.01 21.31 246.21
Subshed_03 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_04 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_05 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_6A | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_6B 0.00 0.00 0.00 0.02 0.02 0.10 0.01 0.04 2.94 9.36 0.03 0.78 0.03 0.23 0.01 0.01 0.02 0.16 0.02 0.02 0.19 3.02 0.01 2.70 72.58 582.27
Subshed 6C | - - - - - 0.00 - 0.00 0.04 0.12 0.00 0.00 - 0.00 - - 0.00 0.00 - 0.00 0.01 0.02 0.01 0.01 0.66 6.09
Subshed_07 | 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.36 0.36 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.07 0.07 0.01 0.01 35.69 35.69
Subshed_08 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_09 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_10A | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed _10B | - - - - 0.01 0.01 0.00 0.00 0.04 0.04 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.02 0.02 1.99 1.99
Subshed_11 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_12 | - - - - 0.01 0.02 0.00 0.00 0.53 0.92 0.00 0.00 0.03 0.07 0.00 0.00 0.01 0.01 0.00 0.00 0.11 0.20 0.03 0.04 10.49 11.99
Subshed_13 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_14 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_15 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_16 - - - - 0.00 0.00 0.00 0.00 0.06 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.04 0.03 0.03 2.70 2.70
Subshed_17A | - 0.00 - - 0.01 0.02 0.00 0.01 0.37 0.91 0.01 0.01 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.18 0.01 0.02 7.21 40.86
Subshed_17B | - - - - 0.00 0.01 0.00 0.00 0.13 0.82 0.00 0.01 0.00 0.01 - 0.00 0.00 0.00 0.00 0.00 0.02 0.13 0.00 0.01 4.48 32.27
Subshed_17
C - - - - 0.00 0.00 - - 0.02 0.06 0.00 0.00 - 0.00 - - 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 1.61 2.58
Subshed_17
D - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_17E | - - - - 0.00 0.01 0.00 0.01 0.01 0.03 0.01 0.01 - 0.00 - 0.00 0.00 0.00 0.00 0.00 0.03 0.08 0.02 0.06 0.73 1.71
Subshed_18
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An Exelon Company Attachment D — Pollutant Load Analysis Results
Table D-1: Pollutant Load for 1-inch Storm
Total Cadmium I(DIiasc?r?’lli\l/J?g Total Copper Dé:sos;rl)\é?d Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
EISet?nrglt Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
Subshed_19 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_20 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_21A | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_21B | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_22 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_23 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_24 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_25 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_26 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_27 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_28 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_29 - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_30 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_31 | - - - - 0.01 0.02 0.00 0.01 0.13 0.75 0.01 0.01 0.02 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.12 0.01 0.03 3.39 72.68
Subshed_32 - - - - 0.00 0.00 0.00 0.00 0.09 0.09 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.01 0.01 - -
Subshed_33 | - - - - - - - - - - - - - - - - - - - - - - - - - -
1,474.9
Link_01 0.01 0.01 0.01 0.03 0.13 0.35 0.04 0.10 8.11 26.14 0.15 1.36 0.13 0.59 0.02 0.04 0.09 0.38 0.07 0.08 0.96 5.67 0.20 4.21 29155 |7
1,475.2
Link_02 0.01 0.01 0.01 0.03 0.13 0.35 0.04 0.10 8.11 26.15 0.15 1.36 0.13 0.59 0.02 0.04 0.09 0.38 0.07 0.08 0.96 5.68 0.20 4.21 29152 |5
1,474.6
Link_03 0.01 0.01 0.01 0.03 0.13 0.35 0.04 0.10 8.11 26.13 0.15 1.36 0.13 0.59 0.02 0.04 0.09 0.38 0.07 0.08 0.96 5.67 0.20 4.20 29156 | 2
Link_04 0.00 0.00 0.00 0.00 0.04 0.10 0.01 0.03 1.38 3.67 0.04 0.06 0.06 0.18 0.01 0.01 0.02 0.03 0.02 0.02 0.35 0.81 0.13 0.21 32.34 166.18
Link_06 0.00 0.00 0.00 0.00 0.04 0.10 0.01 0.03 1.38 3.68 0.04 0.06 0.06 0.18 0.01 0.01 0.02 0.03 0.02 0.02 0.36 0.81 0.14 0.21 32.38 166.41
Link_07 0.00 0.00 0.00 0.00 0.04 0.10 0.01 0.03 1.38 3.67 0.04 0.06 0.06 0.18 0.01 0.01 0.02 0.03 0.02 0.02 0.35 0.81 0.13 0.21 32.33 166.15
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Attachment D — Pollutant Load Analysis Results

Table D-1: Pollutant Load for 1-inch Storm

Total Cadmium I(DIiasc?r?’lli\l/J?g Total Copper Dé:sos;rl)\é?d Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
EISet?nrglt Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
Link_08 0.00 0.00 0.00 0.00 0.03 0.08 0.01 0.02 0.85 2.75 0.04 0.06 0.04 0.11 0.01 0.01 0.01 0.02 0.01 0.02 0.24 0.61 0.10 0.17 21.85 154.20
Link_09 0.00 0.00 0.00 0.00 0.02 0.07 0.01 0.02 0.81 2.71 0.04 0.06 0.03 0.10 0.01 0.01 0.01 0.02 0.01 0.02 0.21 0.58 0.09 0.16 19.87 152.18
Link_10 0.00 0.00 0.00 0.00 0.02 0.05 0.01 0.01 0.68 1.96 0.03 0.05 0.01 0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.17 0.46 0.08 0.13 16.47 79.61
Link 11 0.00 0.00 0.00 0.00 0.01 0.05 0.01 0.01 0.62 1.90 0.03 0.05 0.01 0.03 0.00 0.01 0.01 0.01 0.01 0.01 0.13 0.42 0.05 0.10 13.78 76.91
Link_12 0.00 0.00 0.00 0.00 0.01 0.05 0.01 0.01 0.62 1.90 0.03 0.05 0.01 0.03 0.00 0.01 0.01 0.01 0.01 0.01 0.13 0.42 0.05 0.10 13.78 76.92
Link_13 0.00 0.00 - 0.00 0.01 0.04 0.00 0.01 0.53 1.81 0.02 0.03 0.01 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.10 0.39 0.04 0.08 13.79 76.98
Link_14 0.00 0.00 - 0.00 0.01 0.04 0.00 0.01 0.53 1.81 0.02 0.03 0.01 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.10 0.39 0.04 0.08 13.79 77.00
Link_15 0.00 0.00 - 0.00 0.01 0.04 0.00 0.01 0.53 1.81 0.02 0.03 0.01 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.10 0.39 0.04 0.08 13.79 76.98
Link_17 0.00 0.00 - 0.00 0.01 0.04 0.00 0.01 0.53 1.81 0.02 0.03 0.01 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.10 0.39 0.04 0.08 13.78 76.94
Link_18 0.00 0.00 - 0.00 0.01 0.04 0.00 0.01 0.53 1.81 0.02 0.03 0.01 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.10 0.39 0.04 0.08 13.79 76.98
Link_19 0.00 0.00 - 0.00 0.01 0.04 0.00 0.01 0.53 1.81 0.02 0.03 0.01 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.10 0.39 0.04 0.08 13.79 76.98
Link_20 0.00 0.00 - 0.00 0.01 0.04 0.00 0.01 0.53 1.81 0.02 0.03 0.01 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.10 0.39 0.04 0.08 13.79 77.00
Link_21 0.00 0.00 - 0.00 0.01 0.04 0.00 0.01 0.53 1.81 0.02 0.03 0.01 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.10 0.39 0.04 0.08 13.79 76.98
Link_22 0.00 0.00 - 0.00 0.01 0.04 0.00 0.01 0.53 1.81 0.02 0.03 0.01 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.10 0.39 0.04 0.08 13.79 76.99
1,308.6
Link_23 0.01 0.01 0.01 0.03 0.09 0.25 0.03 0.08 6.73 22.47 0.11 1.30 0.06 0.41 0.02 0.03 0.07 0.35 0.05 0.07 0.61 4.87 0.06 3.99 250.14 | 4
Link_25 0.00 0.00 0.00 0.02 0.02 0.11 0.01 0.04 2.98 9.48 0.03 0.78 0.03 0.23 0.01 0.01 0.02 0.16 0.02 0.02 0.21 3.04 0.02 2.72 73.23 588.37
Link_26 0.00 0.00 0.00 0.02 0.02 0.11 0.01 0.04 2.97 9.47 0.03 0.78 0.03 0.23 0.01 0.01 0.02 0.16 0.02 0.02 0.21 3.03 0.02 2.71 73.14 587.58
Link_27 - - - - 0.01 0.01 0.00 0.00 0.04 0.04 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.02 0.02 1.98 1.98
Link_28 - - - - 0.01 0.01 0.00 0.00 0.04 0.04 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.02 0.02 1.98 1.98
Link_29 - 0.00 - 0.00 0.00 0.02 0.00 0.01 0.16 0.91 0.01 0.02 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.01 0.05 0.21 0.03 0.07 6.58 36.11
Link_30 - - - - 0.00 0.01 0.00 0.01 0.03 0.08 0.01 0.01 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.03 0.08 0.02 0.06 2.09 3.83
Link_31 - - - - 0.00 0.01 0.00 0.01 0.01 0.03 0.01 0.01 - 0.00 - 0.00 0.00 0.00 0.00 0.00 0.02 0.08 0.02 0.06 0.70 1.64
Link_32 - - - - 0.01 0.02 0.00 0.01 0.13 0.75 0.01 0.01 0.02 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.12 0.01 0.03 3.39 72.72
Link_33 0.00 0.00 - 0.00 0.01 0.04 0.00 0.01 0.53 1.81 0.02 0.03 0.01 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.10 0.39 0.04 0.08 13.79 76.98
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Table D-1: Pollutant Load for 1-inch Storm

Total Cadmium g:;;li\aﬁ Total Copper Dg’sgrl)\é?d Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
Elségnrglt Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
Link_34 - 0.00 0.00 0.00 0.01 0.04 0.00 0.01 0.87 5.55 0.02 0.09 0.00 0.05 0.00 0.00 0.02 0.07 0.01 0.01 0.04 0.16 0.01 0.01 21.28 245.76
Link-06 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.32 0.32 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.06 0.06 0.01 0.01 31.82 31.82
OWS to MP2 1,413.0
01 0.00 0.01 0.00 0.03 0.05 0.25 0.02 0.08 6.60 25.05 0.07 1.54 0.06 0.48 0.01 0.02 0.06 0.40 0.04 0.06 0.43 5.70 0.04 4.91 162.53 | 0
Pump-02 0.00 0.00 0.00 0.01 0.02 0.11 0.01 0.03 2.84 10.95 0.03 0.65 0.02 0.21 0.01 0.01 0.03 0.17 0.02 0.02 0.18 2.39 0.02 2.05 69.76 611.78
WQ Orifice 1 | 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.33 0.33 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.07 0.07 0.01 0.01 32.74 32.74
WQ Orifice 2| 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.32 0.32 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.06 0.06 0.01 0.01 31.84 31.84
WQ Weir-01 | - - - - - - - - - - - - - - - - - - - - - - - - - -
WQ _Weir-02 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Lift to MP201 | - 0.00 0.00 0.01 0.01 0.04 0.00 0.01 1.02 4.15 0.01 0.22 0.01 0.07 0.00 0.00 0.01 0.06 0.01 0.01 0.07 0.80 0.01 0.67 24.99 225.10
To_Anacostia 1,474.9
River 0.01 0.01 0.01 0.03 0.13 0.35 0.04 0.10 8.11 26.14 0.15 1.36 0.13 0.59 0.02 0.04 0.09 0.38 0.07 0.08 0.96 5.67 0.20 4.21 29155 |7
Outfall 005 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 006 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 014 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 015 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 016 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 101 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 401 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall NW - - - - - - - - - - - - - - - - - - - - - - - - - -
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Attachment D — Pollutant Load Analysis Results

Table D-2: Pollutant Load for 1-Year Storm

Total Cadmium giasc?r?’lli\l/ﬁﬁ Total Copper Dé:sosg)rl)\é?d Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
Elsé?nrg;t Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
Subshed 01 | - - - - - - - - - - - - - - - - - - - - - - - - - -
1,513.5
Subshed_02 | 0.00 0.01 0.00 0.01 0.07 0.26 0.02 0.03 5.34 34.20 0.09 0.58 0.02 0.28 0.01 0.02 0.11 0.44 0.04 0.07 0.27 0.97 0.03 0.07 131.02 |1
Subshed_03 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 04 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_05 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 6A | - - - - - - - - - - - - - - - - - - - - - - - - - -
2,140.7
Subshed 6B | 0.01 0.02 0.01 0.06 0.07 0.38 0.03 0.15 10.80 34.41 0.10 2.86 0.10 0.84 0.02 0.04 0.08 0.60 0.05 0.08 0.71 11.09 0.04 9.94 266.83 | 9
Subshed_6C | - - - - 0.00 0.00 0.00 0.00 0.11 0.36 0.00 0.01 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.04 0.06 0.02 0.04 1.93 17.92
Subshed_07 | 0.00 0.00 0.00 0.00 0.04 0.04 0.01 0.01 1.08 1.08 0.04 0.04 0.01 0.01 0.00 0.00 0.02 0.02 0.02 0.02 0.22 0.22 0.03 0.03 107.47 | 107.47
Subshed 08 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_09 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_10
A - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_10
B 0.00 0.00 0.00 0.00 0.02 0.02 0.01 0.01 0.12 0.12 0.01 0.01 0.03 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.08 0.08 0.05 0.05 5.64 5.64
Subshed 11 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 12 | - - - - 0.03 0.06 0.01 0.01 1.47 2.57 0.00 0.00 0.08 0.19 0.01 0.01 0.01 0.02 0.01 0.01 0.32 0.55 0.09 0.12 29.28 33.46
Subshed_13 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_14 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 15 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_16 | - - - - 0.00 0.00 0.00 0.00 0.17 0.17 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11 0.11 0.08 0.08 7.43 7.43
Subshed_17
A 0.00 0.00 - 0.00 0.02 0.07 0.00 0.02 1.05 2.55 0.02 0.03 0.01 0.04 0.00 0.00 0.01 0.01 0.01 0.01 0.15 0.51 0.02 0.05 20.30 115.01
Subshed_17
B - 0.00 - - 0.01 0.04 0.00 0.00 0.36 2.29 0.01 0.02 0.01 0.04 0.00 0.00 0.00 0.01 0.00 0.00 0.05 0.36 0.01 0.03 12.49 89.92
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Attachment D — Pollutant Load Analysis Results

Table D-2: Pollutant Load for 1-Year Storm

Storm
Element

Total Cadmium

Dissolved
Cadmium

Total Copper

Dissolved
Copper

Total Iron

Dissolved Iron

Total Lead

Dissolved Lead

Total Nickel

Dissolved Nickle

Total Zinc

Dissolved Zinc

TSS

Media
n

Max

Media
n

Max

Media
n

Max

Media
n

Max

Media
n

Max

Media
n

Max

Media
n

Max

Media
n

Max

Media
n

Max

Media
n

Max

Media
n

Max

Media
n

Max

Media

Max

(bs) | (Ibs)

(Ibs) | (bs)

(Ibs) | (bs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs) | (bs)

(bs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs)

(Ibs)

Subshed_17
C

0.00 0.00

0.00 0.00

0.06 0.17

0.01 0.01

0.00 0.00

0.00 0.00

0.00 0.00

0.01 0.02

0.01 0.01

4.52

7.23

Subshed_17
D

Subshed_17
E

- 0.00

0.01 0.02

0.00 0.02

0.02 0.02

0.00

0.01

0.00

0.07 0.23

2.03

Subshed 18

Subshed 19

Subshed 20

Subshed_21
A

Subshed_21
B

Subshed 22

Subshed 23

Subshed 24

Subshed 25

Subshed 26

Subshed 27

Subshed 28

Subshed 29

Subshed 30

Subshed 31

0.02 0.07

0.00 0.02

0.01 0.03

0.00

0.01

0.01

0.12 0.33

Subshed 32

0.01 0.01

0.00 0.00

0.05 0.05

0.01

0.01

0.01

0.10 0.10

Subshed 33

Link_01

0.03

0.02 0.09

0.34 1.05

0.11 0.29

23.43 85.96

0.41 3.98

0.34 1.75

0.07 0.10

0.28 1.22

0.18 0.24

2.50 15.87

0.53 11.64

730.42

4,608.3
5

Link 02

0.02 0.03

0.02 0.09

0.34 1.05

0.11 0.29

23.43 85.95

0.41 3.98

0.34 1.75

0.07 0.10

0.28 1.22

0.18 0.24

2.50 15.87

0.53 11.64

730.31

4,607.9
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Attachment D — Pollutant Load Analysis Results

Table D-2: Pollutant Load for 1-Year Storm

Total Cadmium I(DIiasc?r?’lli\l/J?g Total Copper Dé:sos;rl)\é?d Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
Elsé?nrg;t Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)

2
4,606.7

Link_03 0.02 0.03 0.02 0.09 0.34 1.05 0.11 0.29 23.43 85.93 0.41 3.98 0.34 1.75 0.07 0.10 0.28 1.22 0.18 0.24 2.50 15.87 0.53 11.63 730.25 |3
Link_04 0.00 0.01 0.00 0.01 0.12 0.28 0.03 0.07 3.85 10.25 0.12 0.17 0.18 0.51 0.02 0.03 0.05 0.07 0.05 0.05 0.99 2.26 0.38 0.61 90.70 462.98
Link_06 0.00 0.01 0.00 0.01 0.12 0.28 0.03 0.07 3.87 10.27 0.12 0.17 0.18 0.51 0.02 0.03 0.05 0.07 0.05 0.05 1.00 2.27 0.38 0.61 90.95 464.09
Link_07 0.00 0.01 0.00 0.01 0.12 0.28 0.03 0.07 3.86 10.25 0.12 0.17 0.18 0.51 0.02 0.03 0.05 0.07 0.05 0.05 0.99 2.26 0.38 0.61 90.74 463.04
Link_08 0.00 0.01 0.00 0.01 0.09 0.23 0.03 0.06 2.38 7.69 0.12 0.17 0.10 0.32 0.02 0.02 0.04 0.05 0.04 0.05 0.67 1.71 0.29 0.49 61.50 429.79
Link_09 0.00 0.01 0.00 0.00 0.07 0.20 0.02 0.06 2.27 7.57 0.11 0.16 0.08 0.29 0.02 0.02 0.04 0.05 0.04 0.04 0.60 1.64 0.24 0.44 55.86 424.01
Link_10 0.00 0.01 0.00 0.00 0.04 0.14 0.02 0.04 1.90 5.51 0.09 0.13 0.03 0.10 0.01 0.02 0.03 0.04 0.03 0.04 0.48 1.31 0.22 0.37 46.55 224.03
Link 11 0.00 0.00 0.00 0.00 0.04 0.13 0.01 0.04 1.74 5.35 0.09 0.13 0.03 0.09 0.01 0.01 0.03 0.03 0.02 0.03 0.37 1.20 0.14 0.29 39.11 216.58
Link_12 0.00 0.00 0.00 0.00 0.04 0.13 0.01 0.04 1.74 5.34 0.09 0.13 0.03 0.09 0.01 0.01 0.03 0.03 0.02 0.03 0.37 1.20 0.14 0.29 39.09 216.46
Link_13 0.00 0.00 0.00 0.00 0.03 0.13 0.01 0.04 1.49 5.10 0.04 0.08 0.02 0.09 0.00 0.01 0.02 0.02 0.02 0.02 0.28 1.10 0.10 0.25 39.12 216.64
Link_14 0.00 0.00 0.00 0.00 0.03 0.13 0.01 0.04 1.49 5.10 0.04 0.08 0.02 0.09 0.00 0.01 0.02 0.02 0.02 0.02 0.28 1.10 0.10 0.25 39.13 216.68
Link_15 0.00 0.00 0.00 0.00 0.03 0.13 0.01 0.04 1.49 5.10 0.04 0.08 0.02 0.09 0.00 0.01 0.02 0.02 0.02 0.02 0.28 1.10 0.10 0.25 39.13 216.67
Link_17 0.00 0.00 0.00 0.00 0.03 0.13 0.01 0.04 1.49 5.10 0.04 0.08 0.02 0.09 0.00 0.01 0.02 0.02 0.02 0.02 0.28 1.10 0.10 0.25 39.12 216.60
Link_18 0.00 0.00 0.00 0.00 0.03 0.13 0.01 0.04 1.49 5.10 0.04 0.08 0.02 0.09 0.00 0.01 0.02 0.02 0.02 0.02 0.28 1.10 0.10 0.25 39.11 216.56
Link_19 0.00 0.00 0.00 0.00 0.03 0.13 0.01 0.04 1.49 5.10 0.04 0.08 0.02 0.09 0.00 0.01 0.02 0.02 0.02 0.02 0.28 1.10 0.10 0.25 39.10 216.54
Link_20 0.00 0.00 0.00 0.00 0.03 0.13 0.01 0.04 1.49 5.10 0.04 0.08 0.02 0.09 0.00 0.01 0.02 0.02 0.01 0.02 0.28 1.10 0.10 0.25 39.10 216.51
Link 21 0.00 0.00 0.00 0.00 0.03 0.13 0.01 0.04 1.49 5.10 0.04 0.08 0.02 0.09 0.00 0.01 0.02 0.02 0.02 0.02 0.28 1.10 0.10 0.25 39.10 216.54
Link_22 0.00 0.00 0.00 0.00 0.03 0.13 0.01 0.04 1.49 5.10 0.04 0.08 0.02 0.09 0.00 0.01 0.02 0.02 0.01 0.02 0.28 1.10 0.10 0.25 39.09 216.45
4,159.2

Link_23 0.01 0.03 0.01 0.08 0.22 0.76 0.07 0.21 19.64 75.98 0.29 3.82 0.16 1.25 0.04 0.07 0.23 1.15 0.14 0.19 1.52 13.65 0.15 11.06 64127 |1
2,159.5

Link_25 0.01 0.02 0.01 0.06 0.07 0.39 0.03 0.15 10.92 34.78 0.10 2.87 0.10 0.84 0.02 0.04 0.08 0.60 0.06 0.08 0.75 11.15 0.06 9.98 268.87 | 5
2,156.8

Link_26 0.01 0.02 0.01 0.06 0.07 0.39 0.03 0.15 10.91 34.74 0.10 2.86 0.10 0.84 0.02 0.04 0.08 0.60 0.06 0.08 0.75 11.14 0.06 9.97 268.53 | 4

Link_27 0.00 0.00 0.00 0.00 0.02 0.02 0.01 0.01 0.12 0.12 0.01 0.01 0.03 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.08 0.08 0.05 0.05 5.63 5.63
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Table D-2: Pollutant Load for 1-Year Storm

Total Cadmium I(DIiasc?r?’lli\l/J?ﬁ Total Copper Dé:sosgrl)\é?d Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
Elsé?nrg;t Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
Link_28 0.00 0.00 0.00 0.00 0.02 0.02 0.01 0.01 0.12 0.12 0.01 0.01 0.03 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.08 0.08 0.05 0.05 5.64 5.64
Link_29 0.00 0.00 0.00 0.00 0.01 0.06 0.01 0.02 0.44 2.54 0.03 0.05 0.01 0.04 0.00 0.00 0.01 0.02 0.01 0.01 0.13 0.60 0.08 0.20 18.79 101.43
Link_30 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.02 0.08 0.25 0.02 0.03 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.08 0.23 0.07 0.18 6.30 11.51
Link 31 0.00 0.00 - 0.00 0.01 0.02 0.00 0.02 0.02 0.09 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.07 0.22 0.06 0.17 2.00 4.66
Link_32 0.00 0.00 - 0.00 0.02 0.07 0.00 0.02 0.37 2.06 0.01 0.03 0.04 0.19 0.00 0.00 0.01 0.01 0.01 0.01 0.12 0.33 0.02 0.07 9.34 200.45
Link_33 0.00 0.00 0.00 0.00 0.03 0.13 0.01 0.04 1.49 5.10 0.04 0.08 0.02 0.09 0.00 0.01 0.02 0.02 0.02 0.02 0.28 1.10 0.10 0.25 39.12 216.64
1,486.5
Link_34 0.00 0.01 0.00 0.01 0.07 0.25 0.02 0.03 5.24 33.59 0.09 0.57 0.02 0.28 0.01 0.02 0.10 0.43 0.04 0.07 0.26 0.95 0.03 0.06 128.69 | 6
Link-06 0.00 0.00 0.00 0.00 0.04 0.04 0.01 0.01 1.10 1.37 0.04 0.05 0.01 0.02 0.00 0.00 0.02 0.02 0.02 0.02 0.21 0.26 0.03 0.08 104.03 | 120.47
OWS to MP2 2,143.1
01 0.00 0.01 0.01 0.04 0.08 0.38 0.03 0.11 9.57 39.88 0.11 2.06 0.08 0.67 0.02 0.04 0.11 0.61 0.06 0.09 0.60 7.33 0.05 6.12 23550 |5
1,715.9
Pump-02 0.00 0.01 0.00 0.03 0.07 0.30 0.02 0.08 7.57 32.32 0.09 1.60 0.06 0.52 0.01 0.03 0.09 0.49 0.05 0.07 0.47 5.59 0.04 4.62 186.24 | 2
WQ Orifice 1 | 0.00 0.00 0.00 0.00 0.03 0.03 0.01 0.01 0.87 0.87 0.03 0.03 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.17 0.17 0.02 0.02 86.78 86.78
WQ Orifice 2 | 0.00 0.00 0.00 0.00 0.04 0.04 0.01 0.01 1.04 1.04 0.04 0.04 0.01 0.01 0.00 0.00 0.02 0.02 0.02 0.02 0.21 0.21 0.03 0.03 103.60 | 103.60
WQ Weir-01 | - - - - 0.01 0.01 0.00 0.00 0.18 0.18 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.04 0.01 0.01 17.72 17.72
WQ Weir-02 | - - - - - - - - - - - - - - - - - - - - - - - - - -
2,133.5
Lift to MP201 | 0.00 0.01 0.01 0.04 0.08 0.37 0.03 0.11 9.51 39.88 0.12 2.02 0.08 0.66 0.02 0.04 0.11 0.60 0.06 0.09 0.60 7.14 0.05 5.93 23748 |9
To_Anacosti 4,608.3
a River 0.02 0.03 0.02 0.09 0.34 1.05 0.11 0.29 23.43 85.96 0.41 3.98 0.34 1.75 0.07 0.10 0.28 1.22 0.18 0.24 2.50 15.87 0.53 11.64 73042 |5
Outfall 005 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 006 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 014 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 015 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 016 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 101 - - - - - - - - - - - - - - - - - - - - - - - - - -
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Attachment D — Pollutant Load Analysis Results

Table D-2: Pollutant Load for 1-Year Storm

Total Cadmium I(DIiasc?r?’lli\l/J?g Total Copper Dé:sos;rl)\é?d Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
Elsé?nrg;t Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
Outfall 401 - - - - - - - - - -
Outfall NW - - - - - - - - - -
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Attachment D — Pollutant Load Analysis Results

Table D-3: Pollutant Load for 2-Year Storm

Dissolved

Dissolved

Total Cadmium Cadmium Total Copper Copper Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
Elsé%rglt Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
Subshed 01 | - - - - - - - - - - - - - - - - - - - - - - - - - -
1,998.3
Subshed_02 | 0.00 0.01 0.00 0.02 0.09 0.34 0.02 0.04 7.05 45.15 0.12 0.76 0.03 0.38 0.02 0.03 0.14 0.58 0.06 0.09 0.35 1.28 0.04 0.09 17299 |5
Subshed_03 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 04 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_05 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 6A | - - - - - - - - - - - - - - - - - - - - - - - - - -
2,684.5
Subshed 6B | 0.01 0.02 0.01 0.08 0.09 0.48 0.04 0.18 13.54 43.14 0.13 3.59 0.13 1.06 0.02 0.05 0.10 0.75 0.07 0.10 0.89 13.90 0.05 12.46 33461 | 4
Subshed_6C | - - - - 0.00 0.00 0.00 0.00 0.14 0.44 0.01 0.01 0.00 0.00 - 0.00 0.00 0.01 0.00 0.00 0.05 0.07 0.02 0.05 2.37 21.94
Subshed_07 | 0.00 0.00 0.00 0.00 0.05 0.05 0.01 0.01 1.32 1.32 0.05 0.05 0.02 0.02 0.01 0.01 0.02 0.02 0.02 0.02 0.26 0.26 0.04 0.04 131.70 | 131.70
Subshed 08 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_09 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_10
A - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_10
B 0.00 0.00 0.00 0.00 0.03 0.03 0.01 0.01 0.14 0.14 0.01 0.01 0.03 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.09 0.09 0.06 0.06 6.87 6.87
Subshed 11 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 12 | - - - - 0.04 0.07 0.01 0.01 1.79 3.13 0.00 0.00 0.09 0.24 0.01 0.01 0.02 0.02 0.01 0.01 0.39 0.67 0.11 0.14 35.59 40.67
Subshed_13 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_14 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 15 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_16 | - - - - 0.00 0.00 0.00 0.00 0.20 0.20 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.13 0.13 0.10 0.10 9.02 9.02
Subshed_17
A 0.00 0.00 - 0.00 0.02 0.08 0.01 0.02 1.28 3.11 0.02 0.04 0.02 0.05 0.00 0.00 0.01 0.01 0.01 0.01 0.18 0.62 0.03 0.06 24.69 139.93
Subshed_17
B 0.00 0.00 - 0.00 0.01 0.04 0.00 0.00 0.44 2.78 0.01 0.02 0.01 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.06 0.44 0.02 0.03 15.18 109.28
Subshed_17 | - - - - 0.00 0.00 0.00 0.00 0.08 0.21 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.01 0.01 5.50 8.80
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Attachment D — Pollutant Load Analysis Results

Table D-3: Pollutant Load for 2-Year Storm

Storm
Element

Total Cadmium

Dissolved
Cadmium

Total Copper

Dissolved
Copper

Total Iron

Dissolved Iron

Total Lead

Dissolved Lead

Total Nickel

Dissolved Nickle

Total Zinc

Dissolved Zinc

TSS

Media

n Max

Media

Max
n

Media

Max
n

Media

Max
n

Media

n Max

Media

Max
n

Media

n Max

Media

n Max

Media

Max
n

Media

n Max

Media

Max
n

Media

n Max

Media

Max

(bs) | (Ibs)

(Ibs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(bs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs)

(Ibs)

C

Subshed_17
D

Subshed_17
E

- 0.00

0.01 0.02

0.01 0.02

0.02 0.03

0.00

0.01

0.00

0.08 0.28

2.46

5.75

Subshed 18

Subshed 19

Subshed 20

Subshed_21
A

Subshed_21
B

Subshed 22

Subshed 23

Subshed 24

Subshed 25

Subshed 26

Subshed 27

Subshed 28

Subshed 29

Subshed 30

Subshed 31

- 0.00

0.03 0.08

0.00 0.02

0.02 0.03

0.00

0.01

0.01

0.14 0.40

Subshed 32

0.00 0.00

0.01 0.01

0.00 0.00

0.06 0.06

0.01

0.01

0.01

0.12 0.12

Subshed 33

Link_01

0.04

0.02 0.10

0.41 1.25

0.12 0.34

27.80 102.76

0.49 4.69

0.41 2.08

0.08 0.12

0.33 1.45

0.22 0.29

2.97 18.69

0.64 13.62

859.25

5,483.9

Link 02

0.02 0.04

0.02 0.10

0.41 1.25

0.12 0.34

27.79 102.75

0.49 4.69

0.41 2.08

0.08 0.12

0.33 1.45

0.22 0.29

2.97 18.69

0.64 13.62

859.11

5,483.5

Link 03
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Attachment D — Pollutant Load Analysis Results

Table D-3: Pollutant Load for 2-Year Storm

Total Cadmium gi:dsgi\ﬁg Total Copper Dic:sos:;)\éerd Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
E?;%r;t Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
0.02 0.04 0.02 0.10 0.41 1.25 0.12 0.34 27.78 102.72 | 0.49 4.69 0.41 2.08 0.08 0.12 0.33 1.45 0.22 0.29 2.97 18.68 0.64 13.61 858.88 | 5,481.3
8
Link_04 0.01 0.01 0.00 0.01 0.15 0.35 0.04 0.09 4.70 12.50 0.15 0.21 0.22 0.62 0.03 0.04 0.07 0.09 0.06 0.06 1.21 2.76 0.46 0.74 110.80 | 564.36
Link_06 0.01 0.01 0.00 0.01 0.15 0.35 0.04 0.09 4.70 12.50 0.15 0.21 0.22 0.62 0.03 0.04 0.07 0.09 0.06 0.06 1.21 2.76 0.46 0.74 110.83 | 564.37
Link_07 0.01 0.01 0.00 0.01 0.15 0.35 0.04 0.09 4.69 12.48 0.15 0.21 0.22 0.62 0.03 0.04 0.07 0.09 0.06 0.06 1.21 2.75 0.46 0.74 110.61 | 563.25
Link_08 0.01 0.01 0.00 0.01 0.11 0.27 0.03 0.08 2.90 9.35 0.15 0.21 0.12 0.38 0.02 0.03 0.05 0.07 0.05 0.06 0.82 2.08 0.35 0.59 75.08 522.83
Link_09 0.00 0.01 0.00 0.01 0.08 0.25 0.02 0.07 2.76 9.21 0.13 0.19 0.09 0.35 0.02 0.03 0.04 0.06 0.04 0.05 0.73 1.99 0.29 0.54 68.21 515.80
Link_10 0.00 0.01 0.00 0.00 0.05 0.17 0.02 0.05 2.32 6.72 0.12 0.16 0.04 0.12 0.02 0.02 0.04 0.05 0.04 0.04 0.59 1.59 0.27 0.45 56.90 272.97
Link_11 0.00 0.01 0.00 0.00 0.05 0.16 0.02 0.05 2.12 6.51 0.11 0.16 0.03 0.11 0.01 0.02 0.03 0.04 0.03 0.04 0.46 1.46 0.17 0.35 47.87 263.95
Link_12 0.00 0.01 0.00 0.00 0.05 0.16 0.02 0.05 2.12 6.51 0.11 0.16 0.03 0.11 0.01 0.02 0.03 0.04 0.03 0.04 0.46 1.46 0.17 0.35 47.83 263.73
Link 13 0.00 0.01 0.00 0.00 0.04 0.15 0.01 0.05 1.82 6.21 0.05 0.10 0.03 0.11 0.01 0.01 0.02 0.03 0.02 0.03 0.34 1.34 0.13 0.30 47.87 263.95
Link_14 0.00 0.01 0.00 0.00 0.04 0.15 0.01 0.05 1.82 6.21 0.05 0.10 0.03 0.11 0.01 0.01 0.02 0.03 0.02 0.03 0.34 1.34 0.13 0.30 47.88 264.01
Link_15 0.00 0.01 0.00 0.00 0.04 0.15 0.01 0.05 1.82 6.21 0.05 0.10 0.03 0.11 0.01 0.01 0.02 0.03 0.02 0.03 0.34 1.34 0.13 0.30 47.88 264.01
Link 17 0.00 0.01 0.00 0.00 0.04 0.15 0.01 0.05 1.82 6.21 0.05 0.10 0.03 0.11 0.01 0.01 0.02 0.03 0.02 0.03 0.34 1.34 0.13 0.30 47.87 263.91
Link_18 0.00 0.01 0.00 0.00 0.04 0.15 0.01 0.05 1.82 6.21 0.05 0.10 0.03 0.11 0.01 0.01 0.02 0.03 0.02 0.03 0.34 1.34 0.13 0.30 47.85 263.80
Link_19 0.00 0.01 0.00 0.00 0.04 0.15 0.01 0.05 1.82 6.21 0.05 0.10 0.03 0.11 0.01 0.01 0.02 0.03 0.02 0.03 0.34 1.34 0.13 0.30 47.84 263.77
Link_20 0.00 0.01 0.00 0.00 0.04 0.15 0.01 0.05 1.82 6.21 0.05 0.10 0.03 0.11 0.01 0.01 0.02 0.03 0.02 0.03 0.34 1.34 0.13 0.30 47.83 263.74
Link_21 0.00 0.01 0.00 0.00 0.04 0.15 0.01 0.05 1.82 6.21 0.05 0.10 0.03 0.11 0.01 0.01 0.02 0.03 0.02 0.03 0.34 1.34 0.13 0.30 47.84 263.77
Link_22 0.00 0.01 0.00 0.00 0.04 0.15 0.01 0.05 1.81 6.21 0.05 0.10 0.03 0.11 0.01 0.01 0.02 0.03 0.02 0.03 0.34 1.34 0.13 0.30 47.82 263.67
4,952.2
Link_23 0.01 0.03 0.02 0.10 0.26 0.91 0.09 0.25 23.25 90.91 0.34 4.50 0.19 1.48 0.05 0.09 0.27 1.37 0.16 0.23 1.78 16.02 0.18 12.94 752.35 |3
2,707.7
Link_25 0.01 0.02 0.01 0.08 0.09 0.48 0.04 0.18 13.69 43.61 0.13 3.59 0.13 1.06 0.02 0.05 0.10 0.75 0.07 0.10 0.94 13.98 0.07 12.52 337.13 | 4
2,706.7
Link_26 0.01 0.02 0.01 0.08 0.09 0.48 0.04 0.18 13.68 43.59 0.13 3.59 0.13 1.06 0.02 0.05 0.10 0.75 0.07 0.10 0.94 13.98 0.07 12.51 337.00 |1
Link_27 0.00 0.00 0.00 0.00 0.03 0.03 0.01 0.01 0.14 0.14 0.01 0.01 0.03 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.09 0.09 0.06 0.06 6.86 6.86
Link_28 0.00 0.00 0.00 0.00 0.03 0.03 0.01 0.01 0.14 0.14 0.01 0.01 0.03 0.03 0.00 0.00 0.01 0.01 0.01 0.01 0.09 0.09 0.06 0.06 6.87 6.87
Link_29
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Table D-3: Pollutant Load for 2-Year Storm

Dissolved

Dissolved

Total Cadmium Cadmium Total Copper Copper Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
Elsé%rglt Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
0.00 0.00 0.00 0.00 0.02 0.07 0.01 0.02 0.54 3.10 0.03 0.06 0.01 0.05 0.00 0.01 0.01 0.02 0.01 0.02 0.16 0.73 0.10 0.24 23.13 123.73
Link_30 0.00 0.00 0.00 0.00 0.01 0.03 0.01 0.02 0.10 0.32 0.02 0.03 0.00 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.10 0.28 0.08 0.21 7.94 14.45
Link_31 0.00 0.00 - 0.00 0.01 0.02 0.01 0.02 0.03 0.12 0.02 0.03 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.08 0.27 0.08 0.21 2.80 6.26
Link_32 0.00 0.00 - 0.00 0.03 0.08 0.00 0.02 0.44 2.50 0.02 0.03 0.05 0.23 0.00 0.00 0.01 0.01 0.01 0.01 0.14 0.40 0.02 0.09 11.33 243.29
Link 33 0.00 0.01 0.00 0.00 0.04 0.15 0.01 0.05 1.82 6.21 0.05 0.10 0.03 0.11 0.01 0.01 0.02 0.03 0.02 0.03 0.34 1.34 0.13 0.30 47.87 263.95
1,967.7
Link_34 0.00 0.01 0.00 0.02 0.09 0.33 0.02 0.04 6.94 44.46 0.12 0.75 0.03 0.37 0.02 0.03 0.14 0.57 0.06 0.09 0.34 1.26 0.04 0.08 170.34 |4
Link-06 0.00 0.00 0.00 0.00 0.05 0.06 0.01 0.02 1.60 2.67 0.05 0.10 0.02 0.04 0.01 0.01 0.02 0.04 0.02 0.02 0.28 0.45 0.04 0.18 137.22 | 199.88
OWS to MP2 2,309.2
01 0.01 0.01 0.01 0.05 0.09 0.40 0.03 0.12 10.30 43.03 0.12 2.22 0.08 0.72 0.02 0.04 0.11 0.66 0.06 0.09 0.64 7.85 0.06 6.55 253.38 | 8
1,939.1
Pump-02 0.00 0.01 0.01 0.04 0.07 0.34 0.03 0.09 8.54 36.58 0.10 1.80 0.07 0.59 0.02 0.03 0.10 0.55 0.05 0.08 0.53 6.29 0.05 5.19 210.20 |9
WQ Orifice 1 | 0.00 0.00 0.00 0.00 0.04 0.04 0.01 0.01 0.99 0.99 0.04 0.04 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.20 0.20 0.03 0.03 99.40 99.40
WQ Orifice 2 | 0.00 0.00 0.00 0.00 0.05 0.05 0.01 0.01 1.28 1.28 0.05 0.05 0.02 0.02 0.01 0.01 0.02 0.02 0.02 0.02 0.26 0.26 0.04 0.04 127.83 | 127.87
WQ_Weir-01 | 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.29 0.29 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.06 0.01 0.01 29.32 29.32
WQ Weir-02 | - - - - - - - - - - - - - - - - - - - - - - - - - -
2,683.7
Lift to MP201 | 0.01 0.02 0.01 0.05 0.11 0.47 0.04 0.13 11.95 50.28 0.15 251 0.09 0.82 0.02 0.05 0.14 0.76 0.07 0.11 0.76 8.85 0.07 7.32 303.35 | 2
To_Anacosti 5,483.9
a River 0.02 0.04 0.02 0.10 0.41 1.25 0.12 0.34 27.80 102.76 | 0.49 4.69 0.41 2.08 0.08 0.12 0.33 1.45 0.22 0.29 2.97 18.69 0.64 13.62 859.25 |7
Outfall 005 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 006 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 014 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 015 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 016 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 101 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 401 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall NW - - - - - - - - - - - - - - - - - - - - - - - - - -
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Attachment D — Pollutant Load Analysis Results

Table D-4: Pollutant Load for 5-Year Storm

Dissolved

Dissolved

Total Cadmium Cadmium Total Copper Copper Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
Elsé%rglt Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
Subshed 01 | - - - - - - - - - - - - - - - - - - - - - - - - - -
2,832.6
Subshed_02 | 0.00 0.01 0.01 0.02 0.12 0.48 0.03 0.06 9.99 64.01 0.17 1.08 0.04 0.53 0.02 0.04 0.20 0.83 0.08 0.13 0.50 1.82 0.06 0.12 24521 |3
Subshed_03 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 04 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_05 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 6A | - - - - - - - - - - - - - - - - - - - - - - - - - -
3,599.2
Subshed 6B | 0.01 0.03 0.01 0.10 0.12 0.64 0.05 0.24 18.16 57.85 0.17 4.81 0.17 1.41 0.03 0.06 0.13 1.00 0.09 0.14 1.19 18.64 0.06 16.71 448.62 | 6
Subshed_6C | - 0.00 - - 0.00 0.01 0.00 0.00 0.18 0.58 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.06 0.10 0.03 0.06 3.09 28.65
Subshed_07 | 0.00 0.00 0.00 0.00 0.06 0.06 0.02 0.02 1.72 1.72 0.06 0.06 0.02 0.02 0.01 0.01 0.03 0.03 0.03 0.03 0.34 0.34 0.05 0.05 172.13 | 172.13
Subshed 08 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_09 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_10
A - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_10
B 0.00 0.00 0.00 0.00 0.04 0.04 0.01 0.01 0.18 0.18 0.02 0.02 0.04 0.04 0.00 0.00 0.01 0.01 0.01 0.01 0.12 0.12 0.07 0.07 8.93 8.93
Subshed 11 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_12 | 0.00 0.00 0.00 0.00 0.05 0.09 0.01 0.02 2.32 4.05 0.01 0.01 0.12 0.30 0.01 0.01 0.02 0.03 0.01 0.01 0.50 0.87 0.14 0.19 46.11 52.70
Subshed_13 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_14 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 15 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_16 | - - - - 0.00 0.00 0.00 0.00 0.26 0.26 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.17 0.17 0.13 0.13 11.67 11.67
Subshed_17
A 0.00 0.00 0.00 0.00 0.03 0.11 0.01 0.03 1.66 4.03 0.03 0.05 0.02 0.07 0.00 0.01 0.01 0.01 0.01 0.01 0.24 0.80 0.04 0.08 32.03 181.48
Subshed_17
B 0.00 0.00 - 0.00 0.01 0.06 0.00 0.00 0.57 3.60 0.01 0.03 0.01 0.06 0.00 0.00 0.01 0.01 0.01 0.01 0.08 0.57 0.02 0.04 19.67 141.55
Subshed_17 | - - - - 0.00 0.01 0.00 0.00 0.10 0.27 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.01 0.01 7.13 11.40
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Attachment D — Pollutant Load Analysis Results

Table D-3: Pollutant Load for 2-Year Storm

Storm
Element

Total Cadmium

Dissolved
Cadmium

Total Copper

Dissolved
Copper

Total Iron

Dissolved Iron

Total Lead

Dissolved Lead

Total Nickel

Dissolved Nickle

Total Zinc

Dissolved Zinc

TSS

Media

n Max

Media

Max
n

Media

Max
n

Media

Max
n

Media

n Max

Media

Max
n

Media

n Max

Media

n Max

Media

Max
n

Media

n Max

Media

Max
n

Media

n Max

Media

Max

(bs) | (Ibs)

(Ibs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(bs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs)

(Ibs)

C

Subshed_17
D

Subshed_17
E

0.00 0.00

0.01 0.03

0.01 0.03

0.02 0.04

0.00

0.02

0.01

0.11 0.36

3.18

7.44

Subshed 18

Subshed 19

Subshed 20

Subshed_21
A

Subshed_21
B

Subshed 22

Subshed 23

Subshed 24

Subshed 25

Subshed 26

Subshed 27

Subshed 28

Subshed 29

Subshed 30

Subshed 31

- 0.00

0.04 0.10

0.01 0.02

0.02 0.04

0.00

0.02

0.01

0.19 0.52

Subshed 32

0.00 0.00

0.01 0.01

0.00 0.00

0.08 0.08

0.01

0.02

0.02

0.15 0.15

Subshed 33

Link_01

0.05

0.02 0.13

0.51 1.59

0.16 0.43

35.22 131.53

0.61 5.98

0.52 2.67

0.10 0.16

0.42 1.85

0.27 0.36

3.74 23.84

0.81 17.39

1,055.2

Link 02

0.02 0.05

0.02 0.13

0.51 1.59

0.16 0.43

35.21 131.52

0.61 5.98

0.52 2.67

0.10 0.16

0.42 1.85

0.27 0.36

3.73 23.84

0.81 17.39

1,055.0

Link 03
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Attachment D — Pollutant Load Analysis Results

Table D-3: Pollutant Load for 2-Year Storm

Total Cadmium gi:dsgi\ﬁg Total Copper Dic:sos:;)\éerd Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
E?;%r;t Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
0.02 0.05 0.02 0.13 0.51 1.59 0.16 0.43 35.20 131.47 | 0.61 5.98 0.52 2.67 0.10 0.16 0.42 1.85 0.27 0.36 3.73 23.83 0.81 17.37 1,054.7 | 6,986.1
0 2
Link_04 0.01 0.01 0.01 0.01 0.19 0.45 0.05 0.12 6.11 16.25 0.19 0.27 0.28 0.80 0.04 0.05 0.09 0.12 0.07 0.08 1.57 3.59 0.60 0.96 143.86 | 733.66
Link_06 0.01 0.01 0.01 0.01 0.19 0.45 0.05 0.12 6.10 16.22 0.19 0.27 0.28 0.80 0.04 0.05 0.09 0.11 0.07 0.08 1.57 3.58 0.60 0.96 143.59 | 732.21
Link_07 0.01 0.01 0.01 0.01 0.19 0.45 0.05 0.12 6.10 16.21 0.19 0.27 0.28 0.80 0.04 0.05 0.09 0.11 0.07 0.08 1.57 3.58 0.60 0.96 143.50 | 731.64
Link_08 0.01 0.01 0.00 0.01 0.14 0.36 0.04 0.10 3.78 12.16 0.19 0.27 0.16 0.50 0.03 0.04 0.06 0.09 0.06 0.07 1.07 2.71 0.46 0.77 97.42 679.09
Link_09 0.01 0.01 0.00 0.01 0.10 0.32 0.03 0.09 3.60 11.98 0.17 0.25 0.12 0.46 0.02 0.03 0.06 0.08 0.06 0.07 0.95 2.59 0.38 0.70 88.53 670.08
Link_10 0.00 0.01 0.00 0.01 0.07 0.22 0.03 0.07 3.02 8.74 0.15 0.21 0.05 0.16 0.02 0.03 0.05 0.06 0.05 0.06 0.76 2.07 0.35 0.58 73.86 355.62
Link_11 0.00 0.01 0.00 0.01 0.06 0.21 0.02 0.06 2.76 8.48 0.15 0.20 0.04 0.15 0.01 0.02 0.04 0.05 0.04 0.05 0.59 1.90 0.23 0.46 62.19 343.95
Link_12 0.00 0.01 0.00 0.01 0.06 0.21 0.02 0.06 2.76 8.47 0.15 0.20 0.04 0.15 0.01 0.02 0.04 0.05 0.04 0.05 0.59 1.90 0.23 0.45 62.09 343.38
Link 13 0.00 0.01 0.00 0.00 0.05 0.20 0.02 0.06 2.37 8.09 0.07 0.13 0.03 0.14 0.01 0.01 0.02 0.04 0.02 0.03 0.44 1.75 0.17 0.39 62.15 343.73
Link_14 0.00 0.01 0.00 0.00 0.05 0.20 0.02 0.06 2.37 8.09 0.07 0.13 0.03 0.14 0.01 0.01 0.02 0.04 0.02 0.03 0.44 1.76 0.17 0.39 62.18 343.88
Link_15 0.00 0.01 0.00 0.00 0.05 0.20 0.02 0.06 2.37 8.09 0.07 0.13 0.03 0.14 0.01 0.01 0.02 0.04 0.02 0.03 0.44 1.75 0.17 0.39 62.18 343.87
Link 17 0.00 0.01 0.00 0.00 0.05 0.20 0.02 0.06 2.37 8.08 0.07 0.13 0.03 0.14 0.01 0.01 0.02 0.04 0.02 0.03 0.44 1.75 0.17 0.39 62.13 343.62
Link_18 0.00 0.01 0.00 0.00 0.05 0.20 0.02 0.06 2.36 8.06 0.07 0.13 0.03 0.14 0.01 0.01 0.02 0.04 0.02 0.03 0.44 1.75 0.17 0.39 61.98 342.76
Link_19 0.00 0.01 0.00 0.00 0.05 0.20 0.02 0.06 2.36 8.05 0.07 0.12 0.03 0.14 0.01 0.01 0.02 0.04 0.02 0.03 0.44 1.75 0.16 0.39 61.86 342.16
Link_20 0.00 0.01 0.00 0.00 0.05 0.20 0.02 0.06 2.36 8.05 0.07 0.12 0.03 0.14 0.01 0.01 0.02 0.04 0.02 0.03 0.44 1.75 0.16 0.39 61.88 342.23
Link_21 0.00 0.01 0.00 0.00 0.05 0.20 0.02 0.06 2.36 8.03 0.07 0.12 0.03 0.14 0.01 0.01 0.02 0.04 0.02 0.03 0.44 1.74 0.16 0.39 61.73 341.43
Link_22 0.00 0.01 0.00 0.00 0.05 0.20 0.02 0.06 2.37 8.07 0.07 0.13 0.03 0.14 0.01 0.01 0.02 0.04 0.02 0.03 0.44 1.75 0.17 0.39 62.01 342.95
6,297.6
Link_23 0.02 0.04 0.02 0.12 0.32 1.15 0.11 0.32 29.29 116.11 | 0.42 5.74 0.24 1.88 0.06 0.11 0.34 1.75 0.20 0.28 2.18 20.35 0.22 16.49 916.57 | 4
3,629.8
Link_25 0.01 0.03 0.01 0.10 0.12 0.65 0.05 0.25 18.35 58.45 0.18 4.82 0.17 1.42 0.03 0.07 0.13 1.01 0.09 0.14 1.26 18.74 0.09 16.78 45195 | 0
3,628.8
Link_26 0.01 0.03 0.01 0.10 0.12 0.65 0.05 0.25 18.35 58.44 0.18 4.82 0.17 1.42 0.03 0.07 0.13 1.01 0.09 0.14 1.26 18.74 0.09 16.78 451.83 | 7
Link_27 0.00 0.00 0.00 0.00 0.04 0.04 0.01 0.01 0.18 0.18 0.02 0.02 0.04 0.04 0.00 0.00 0.01 0.01 0.01 0.01 0.12 0.12 0.07 0.07 8.90 8.90
Link_28 0.00 0.00 0.00 0.00 0.04 0.04 0.01 0.01 0.18 0.18 0.02 0.02 0.04 0.04 0.00 0.00 0.01 0.01 0.01 0.01 0.12 0.12 0.07 0.07 8.91 8.91
Link_29
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Attachment D — Pollutant Load Analysis Results

Table D-3: Pollutant Load for 2-Year Storm

Dissolved

Dissolved

Total Cadmium Cadmium Total Copper Copper Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
E?;%r;t Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
0.00 0.00 0.00 0.00 0.02 0.09 0.01 0.03 0.75 4.14 0.04 0.07 0.01 0.07 0.00 0.01 0.01 0.03 0.01 0.02 0.21 0.97 0.13 0.32 30.83 166.21
Link_30 0.00 0.00 0.00 0.00 0.01 0.03 0.01 0.03 0.13 0.40 0.03 0.04 0.00 0.01 0.00 0.00 0.01 0.02 0.01 0.02 0.13 0.37 0.11 0.28 10.05 18.37
Link_31 0.00 0.00 0.00 0.00 0.01 0.03 0.01 0.03 0.03 0.14 0.02 0.04 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.02 0.11 0.35 0.10 0.27 3.16 7.37
Link_32 0.00 0.00 - 0.00 0.04 0.10 0.01 0.02 0.57 3.23 0.02 0.04 0.07 0.30 0.00 0.01 0.01 0.02 0.01 0.01 0.19 0.52 0.03 0.12 14.66 314.70
Link 33 0.00 0.01 0.00 0.00 0.05 0.20 0.02 0.06 2.37 8.09 0.07 0.13 0.03 0.14 0.01 0.01 0.02 0.04 0.02 0.03 0.44 1.75 0.17 0.39 62.16 343.75
2,800.0
Link_34 0.00 0.01 0.01 0.02 0.12 0.48 0.03 0.06 9.88 63.27 0.17 1.07 0.04 0.53 0.02 0.04 0.19 0.82 0.08 0.12 0.49 1.80 0.06 0.12 242.39 | 8
Link-06 0.00 0.00 0.00 0.01 0.07 0.10 0.02 0.02 2.58 5.54 0.08 0.20 0.03 0.07 0.01 0.01 0.04 0.08 0.03 0.03 0.41 0.79 0.05 0.37 201.72 | 366.91
OWS to MP2 2,563.5
01 0.01 0.02 0.01 0.05 0.10 0.45 0.04 0.13 11.41 47.85 0.14 2.45 0.09 0.80 0.02 0.04 0.13 0.73 0.07 0.10 0.71 8.66 0.06 7.22 280.81 | 3
2,246.5
Pump-02 0.00 0.01 0.01 0.04 0.09 0.39 0.03 0.11 9.89 42.43 0.12 2.07 0.08 0.68 0.02 0.04 0.11 0.64 0.06 0.09 0.61 7.25 0.06 5.98 24321 | 4
WQ Orifice 1 | 0.00 0.00 0.00 0.00 0.04 0.04 0.01 0.01 1.19 1.19 0.04 0.04 0.01 0.01 0.00 0.00 0.02 0.02 0.02 0.02 0.24 0.24 0.03 0.03 118.80 | 118.80
WQ Orifice 2 | 0.00 0.00 0.00 0.00 0.06 0.06 0.02 0.02 1.72 1.78 0.06 0.06 0.02 0.02 0.01 0.01 0.03 0.03 0.02 0.03 0.34 0.35 0.05 0.05 171.04 | 174.39
WQ_Weir-01 | 0.00 0.00 0.00 0.00 0.02 0.02 0.00 0.00 0.50 0.50 0.02 0.02 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.10 0.10 0.01 0.01 50.35 50.35
WQ Weir-02 | - - - - - - - - - - - - - - - - - - - - - - - - - -
3,991.3
Lift to MP201 | 0.01 0.02 0.01 0.08 0.16 0.70 0.06 0.19 17.62 75.40 0.22 3.65 0.14 1.21 0.03 0.07 0.20 1.13 0.11 0.16 1.11 12.74 0.10 10.46 445.89 | 9
To_Anacosti 1,055.2 | 6,989.8
a River 0.02 0.05 0.02 0.13 0.51 1.59 0.16 0.43 35.22 131.53 | 0.61 5.98 0.52 2.67 0.10 0.16 0.42 1.85 0.27 0.36 3.74 23.84 0.81 17.39 2 4
Outfall 005 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 006 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 014 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 015 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 016 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 101 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 401 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall NW - - - - - - - - - - - - - - - - - - - - - - - - - -
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Attachment D — Pollutant Load Analysis Results

Table D-5: Pollutant Load for 10-Year Storm

Dissolved

Dissolved

Total Cadmium Cadmium Total Copper Copper Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
Elsé%rglt Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
Subshed 01 | - - - - - - - - - - - - - - - - - - - - - - - - - -
3,583.0
Subshed_02 | 0.00 0.01 0.01 0.03 0.16 0.61 0.04 0.08 12.64 80.96 0.22 1.37 0.06 0.67 0.03 0.06 0.25 1.05 0.10 0.16 0.63 2.30 0.08 0.15 310.16 |1
Subshed_03 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 04 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_05 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 6A | - - - - - - - - - - - - - - - - - - - - - - - - - -
4,407.6
Subshed 6B | 0.01 0.03 0.01 0.13 0.15 0.79 0.06 0.30 22.24 70.84 0.21 5.89 0.21 1.73 0.04 0.08 0.16 1.23 0.11 0.17 1.46 22.83 0.08 20.46 549.38 | 3
Subshed_6C | 0.00 0.00 - 0.00 0.00 0.01 0.00 0.00 0.22 0.70 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.08 0.11 0.04 0.07 3.73 34.56
Subshed_07 | 0.00 0.00 0.00 0.00 0.07 0.07 0.02 0.02 2.08 2.08 0.07 0.07 0.03 0.03 0.01 0.01 0.03 0.03 0.03 0.03 0.42 0.42 0.06 0.06 207.65 | 207.65
Subshed 08 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_09 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_10
A - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_10
B 0.00 0.00 0.00 0.00 0.04 0.04 0.02 0.02 0.22 0.22 0.02 0.02 0.05 0.05 0.00 0.00 0.01 0.01 0.01 0.01 0.14 0.14 0.09 0.09 10.73 10.73
Subshed 11 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_12 | 0.00 0.00 0.00 0.00 0.06 0.11 0.01 0.02 2.79 4.87 0.01 0.01 0.15 0.37 0.01 0.01 0.03 0.03 0.01 0.01 0.60 1.05 0.17 0.22 55.34 63.25
Subshed_13 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_14 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 15 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_16 | - - - - 0.01 0.01 0.01 0.01 0.31 0.31 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.20 0.20 0.15 0.15 14.00 14.00
Subshed_17
A 0.00 0.00 0.00 0.00 0.03 0.13 0.01 0.03 1.99 4.84 0.03 0.06 0.03 0.08 0.00 0.01 0.01 0.01 0.01 0.01 0.28 0.96 0.05 0.09 38.46 217.96
Subshed_17
B 0.00 0.00 0.00 0.00 0.01 0.07 0.00 0.01 0.68 4.32 0.01 0.03 0.01 0.07 0.00 0.00 0.01 0.01 0.01 0.01 0.10 0.69 0.02 0.05 23.60 169.89
Subshed_17 | - - - - 0.00 0.01 0.00 0.00 0.12 0.33 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.01 0.01 8.56 13.69
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Attachment D — Pollutant Load Analysis Results

Table D-3: Pollutant Load for 2-Year Storm

Storm
Element

Total Cadmium

Dissolved
Cadmium

Total Copper

Dissolved
Copper

Total Iron

Dissolved Iron

Total Lead

Dissolved Lead

Total Nickel

Dissolved Nickle

Total Zinc

Dissolved Zinc

TSS

Media

n Max

Media

Max
n

Media

Max
n

Media

Max
n

Media

n Max

Media

Max
n

Media

n Max

Media

n Max

Media

Max
n

Media

n Max

Media

Max
n

Media

n Max

Media

Max

(bs) | (Ibs)

(Ibs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(bs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs)

(Ibs)

C

Subshed_17
D

Subshed_17
E

0.00 0.00

0.01 0.04

0.01 0.03

0.03 0.05

0.00

0.02

0.01

0.13 0.43

3.82

8.92

Subshed 18

Subshed 19

Subshed 20

Subshed_21
A

Subshed_21
B

Subshed 22

Subshed 23

Subshed 24

Subshed 25

Subshed 26

Subshed 27

Subshed 28

Subshed 29

Subshed 30

Subshed 31

0.00 0.00

0.05 0.12

0.01 0.03

0.03 0.05

0.00

0.02

0.01

0.22 0.62

Subshed 32

0.00 0.00

0.02 0.02

0.00 0.00

0.09 0.09

0.01

0.02

0.02

0.18 0.18

Subshed 33

Link_01

0.06

0.03 0.16

0.61 1.94

0.19 0.53

43.07 162.97

0.74 7.35

0.63 3.27

0.12 0.19

0.52 2.30

0.33 0.44

4.49 29.11

0.97 21.26

1,270.7

8,627.4

Link 02

0.03 0.06

0.03 0.16

0.61 1.94

0.19 0.53

43.07 162.97

0.74 7.35

0.63 3.27

0.12 0.19

0.52 2.30

0.33 0.44

4.49 29.11

0.97 21.26

1,270.6

8,627.1

Link 03
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Table D-3: Pollutant Load for 2-Year Storm

Total Cadmium gi:dsgi\ﬁg Total Copper Dic:sos:;)\éerd Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
E?;%r;t Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
0.03 0.06 0.03 0.16 0.61 1.94 0.19 0.53 43.05 16291 | 0.74 7.35 0.63 3.27 0.12 0.19 0.52 2.30 0.33 0.44 4.49 29.09 0.97 21.24 1,270.2 | 8,623.4
3 7
Link_04 0.01 0.01 0.01 0.01 0.23 0.54 0.06 0.14 7.32 19.49 0.23 0.33 0.34 0.96 0.05 0.06 0.10 0.14 0.09 0.10 1.88 4.30 0.72 1.15 172.68 | 879.29
Link_06 0.01 0.01 0.01 0.01 0.23 0.54 0.06 0.14 7.31 19.48 0.23 0.33 0.34 0.96 0.05 0.06 0.10 0.14 0.09 0.10 1.88 4.30 0.72 1.15 172.57 | 878.83
Link_07 0.01 0.01 0.01 0.01 0.23 0.54 0.06 0.14 7.31 19.47 0.23 0.33 0.34 0.96 0.05 0.06 0.10 0.14 0.09 0.10 1.88 4.30 0.72 1.15 172.57 | 878.50
Link_08 0.01 0.01 0.01 0.01 0.17 0.43 0.05 0.12 4.53 14.61 0.23 0.32 0.19 0.60 0.03 0.04 0.08 0.10 0.08 0.09 1.28 3.25 0.55 0.93 117.24 | 815.33
Link_09 0.01 0.01 0.00 0.01 0.12 0.38 0.04 0.11 431 14.39 0.21 0.30 0.14 0.55 0.03 0.04 0.07 0.09 0.07 0.08 1.14 3.11 0.46 0.84 106.55 | 804.55
Link_10 0.01 0.01 0.00 0.01 0.08 0.26 0.03 0.08 3.62 10.51 0.18 0.25 0.06 0.19 0.03 0.03 0.06 0.07 0.06 0.07 0.91 2.49 0.42 0.70 88.95 427.37
Link_11 0.01 0.01 0.00 0.01 0.07 0.26 0.03 0.07 3.31 10.20 0.17 0.24 0.05 0.18 0.02 0.02 0.05 0.06 0.05 0.06 0.71 2.28 0.27 0.55 74.96 413.38
Link_12 0.01 0.01 0.00 0.01 0.07 0.26 0.03 0.07 3.31 10.19 0.17 0.24 0.05 0.18 0.02 0.02 0.05 0.06 0.05 0.06 0.71 2.28 0.27 0.54 74.84 412.77
Link 13 0.00 0.01 0.00 0.01 0.06 0.24 0.02 0.07 2.84 9.73 0.08 0.15 0.04 0.17 0.01 0.02 0.03 0.05 0.03 0.04 0.53 2.10 0.20 0.47 74.92 413.17
Link_14 0.00 0.01 0.00 0.01 0.06 0.24 0.02 0.07 2.84 9.73 0.08 0.15 0.04 0.17 0.01 0.02 0.03 0.05 0.03 0.04 0.53 2.10 0.20 0.47 74.95 413.32
Link_15 0.00 0.01 0.00 0.01 0.06 0.24 0.02 0.07 2.84 9.73 0.08 0.15 0.04 0.17 0.01 0.02 0.03 0.05 0.03 0.04 0.53 2.10 0.20 0.47 74.95 413.36
Link 17 0.00 0.01 0.00 0.01 0.06 0.24 0.02 0.07 2.84 9.72 0.08 0.15 0.04 0.17 0.01 0.02 0.03 0.05 0.03 0.04 0.53 2.10 0.20 0.47 74.89 413.03
Link_18 0.00 0.01 0.00 0.01 0.06 0.24 0.02 0.07 2.83 9.70 0.08 0.15 0.04 0.17 0.01 0.02 0.03 0.05 0.03 0.04 0.53 2.10 0.20 0.47 74.73 412.21
Link_19 0.00 0.01 0.00 0.01 0.06 0.24 0.02 0.07 2.83 9.69 0.08 0.15 0.04 0.17 0.01 0.02 0.03 0.05 0.03 0.04 0.53 2.09 0.20 0.47 74.59 411.48
Link_20 0.00 0.01 0.00 0.01 0.06 0.24 0.02 0.07 2.83 9.69 0.08 0.15 0.04 0.17 0.01 0.02 0.03 0.05 0.03 0.04 0.53 2.10 0.20 0.47 74.61 411.55
Link_21 0.00 0.01 0.00 0.01 0.06 0.24 0.02 0.07 2.83 9.70 0.08 0.15 0.04 0.17 0.01 0.02 0.03 0.05 0.03 0.04 0.53 2.10 0.20 0.47 74.71 412.18
Link_22 0.00 0.01 0.00 0.01 0.06 0.24 0.02 0.07 2.85 9.76 0.08 0.15 0.04 0.17 0.01 0.02 0.03 0.05 0.03 0.04 0.53 211 0.20 0.47 75.16 414.51
1,105.3 | 7,803.0
Link_23 0.02 0.05 0.02 0.15 0.39 1.41 0.13 0.39 36.00 144.60 | 0.51 7.06 0.29 2.32 0.07 0.14 0.42 2.17 0.24 0.35 2.63 24.94 0.26 20.19 7 7
4,444.3
Link_25 0.01 0.03 0.01 0.13 0.15 0.79 0.07 0.30 22.47 71.57 0.22 5.90 0.21 1.74 0.04 0.08 0.16 1.24 0.11 0.17 1.54 22.95 0.11 20.55 553.37 |1
4,446.0
Link_26 0.01 0.03 0.01 0.13 0.15 0.79 0.07 0.30 22.48 71.59 0.22 5.90 0.21 1.74 0.04 0.08 0.16 1.24 0.11 0.17 1.54 22.96 0.11 20.55 55358 |1
Link_27 0.00 0.00 0.00 0.00 0.04 0.04 0.02 0.02 0.22 0.22 0.02 0.02 0.05 0.05 0.00 0.00 0.01 0.01 0.01 0.01 0.14 0.14 0.09 0.09 10.71 10.71
Link_28 0.00 0.00 0.00 0.00 0.04 0.04 0.02 0.02 0.22 0.22 0.02 0.02 0.05 0.05 0.00 0.00 0.01 0.01 0.01 0.01 0.14 0.14 0.09 0.09 10.71 10.71
Link_29
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Table D-3: Pollutant Load for 2-Year Storm

Dissolved

Dissolved

Total Cadmium Cadmium Total Copper Copper Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
E?;%r;t Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
0.00 0.00 0.00 0.00 0.03 0.11 0.01 0.04 0.91 5.05 0.05 0.09 0.01 0.09 0.00 0.01 0.02 0.03 0.02 0.03 0.26 1.18 0.16 0.39 37.72 202.41
Link_30 0.00 0.00 0.00 0.00 0.01 0.04 0.01 0.03 0.18 0.62 0.04 0.05 0.01 0.01 0.00 0.01 0.01 0.02 0.01 0.02 0.16 0.47 0.13 0.34 13.20 27.58
Link_31 0.00 0.00 0.00 0.00 0.01 0.04 0.01 0.03 0.05 0.20 0.03 0.05 0.00 0.01 0.00 0.00 0.01 0.02 0.01 0.02 0.13 0.43 0.12 0.33 4.38 9.91
Link_32 0.00 0.00 0.00 0.00 0.05 0.12 0.01 0.03 0.69 3.88 0.03 0.05 0.08 0.36 0.00 0.01 0.01 0.02 0.01 0.01 0.22 0.62 0.03 0.14 17.58 377.39
Link 33 0.00 0.01 0.00 0.01 0.06 0.24 0.02 0.07 2.84 9.73 0.08 0.15 0.04 0.17 0.01 0.02 0.03 0.05 0.03 0.04 0.53 2.10 0.20 0.47 74.92 413.20
3,548.9
Link_34 0.00 0.01 0.01 0.03 0.16 0.60 0.04 0.08 12.52 80.19 0.22 1.36 0.06 0.67 0.03 0.05 0.25 1.04 0.10 0.16 0.62 2.28 0.08 0.15 307.22 |9
Link-06 0.01 0.01 0.01 0.01 0.10 0.14 0.03 0.03 3.76 9.20 0.11 0.32 0.04 0.12 0.01 0.01 0.05 0.13 0.04 0.05 0.56 1.22 0.07 0.61 274.18 | 574.64
OWS to MP2 2,747.3
01 0.01 0.02 0.01 0.06 0.10 0.48 0.04 0.14 12.21 51.34 0.15 2.61 0.10 0.85 0.02 0.05 0.14 0.78 0.07 0.11 0.76 9.24 0.07 7.69 300.62 | 8
2,464.7
Pump-02 0.01 0.01 0.01 0.05 0.09 0.43 0.03 0.12 10.84 46.59 0.13 2.27 0.08 0.75 0.02 0.04 0.12 0.70 0.07 0.10 0.67 7.92 0.06 6.53 266.63 | 0
WQ Orifice 1 | 0.00 0.00 0.00 0.00 0.05 0.05 0.01 0.01 1.34 1.34 0.05 0.05 0.02 0.02 0.01 0.01 0.02 0.02 0.02 0.02 0.27 0.27 0.04 0.04 134.29 | 134.29
WQ Orifice 2 | 0.00 0.00 0.00 0.00 0.07 0.08 0.02 0.02 2.15 2.29 0.08 0.08 0.03 0.03 0.01 0.01 0.03 0.03 0.03 0.03 0.42 0.44 0.06 0.07 211.96 | 219.54
WQ_Weir-01 | 0.00 0.00 0.00 0.00 0.03 0.03 0.01 0.01 0.70 0.70 0.03 0.03 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.14 0.14 0.02 0.02 70.37 70.37
WQ Weir-02 | - - - - - - - - - - - - - - - - - - - - - - - - - -
5,547.9
Lift to MP201 | 0.01 0.03 0.01 0.11 0.22 0.97 0.08 0.26 24.38 105.35 | 0.31 4.98 0.19 1.66 0.05 0.09 0.29 1.57 0.15 0.23 1.54 17.29 0.14 14.11 621.37 | O
To_Anacosti 1,270.7 | 8,627.4
a River 0.03 0.06 0.03 0.16 0.61 1.94 0.19 0.53 43.07 162.97 | 0.74 7.35 0.63 3.27 0.12 0.19 0.52 2.30 0.33 0.44 4.49 29.11 0.97 21.26 4 8
Outfall 005 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 006 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 014 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 015 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 016 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 101 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 401 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall NW - - - - - - - - - - - - - - - - - - - - - - - - - -
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Table D-6: Pollutant Load for 15-Year Storm

Dissolved

Dissolved

Total Cadmium Cadmium Total Copper Copper Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
Elsé%rglt Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
Subshed 01 | - - - - - - - - - - - - - - - - - - - - - - - - - -
4,025.3
Subshed_02 | 0.01 0.02 0.01 0.03 0.18 0.68 0.05 0.09 14.20 90.96 0.25 1.54 0.06 0.76 0.03 0.06 0.28 1.17 0.12 0.18 0.70 2.58 0.09 0.17 348.46 | 8
Subshed_03 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 04 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_05 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 6A | - - - - - - - - - - - - - - - - - - - - - - - - - -
4,879.7
Subshed 6B | 0.01 0.04 0.01 0.14 0.16 0.87 0.07 0.33 24.62 78.43 0.23 6.52 0.24 1.92 0.04 0.09 0.17 1.36 0.12 0.18 1.62 25.27 0.09 22.66 608.23 | 7
Subshed_6C | 0.00 0.00 - 0.00 0.00 0.01 0.00 0.00 0.24 0.77 0.01 0.01 0.00 0.01 0.00 0.00 0.01 0.01 0.00 0.01 0.08 0.13 0.04 0.08 4.10 38.01
Subshed_07 | 0.00 0.00 0.00 0.00 0.08 0.08 0.02 0.02 2.28 2.28 0.08 0.08 0.03 0.03 0.01 0.01 0.03 0.03 0.03 0.03 0.46 0.46 0.06 0.06 228.33 | 228.33
Subshed 08 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_09 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_10
A - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_10
B 0.00 0.00 0.00 0.00 0.05 0.05 0.02 0.02 0.24 0.24 0.03 0.03 0.05 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.16 0.16 0.10 0.10 11.78 11.78
Subshed 11 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_12 | 0.00 0.00 0.00 0.00 0.07 0.12 0.01 0.02 3.06 5.34 0.01 0.01 0.16 0.40 0.01 0.01 0.03 0.04 0.01 0.01 0.66 1.15 0.19 0.25 60.72 69.40
Subshed_13 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_14 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed 15 | - - - - - - - - - - - - - - - - - - - - - - - - - -
Subshed_16 | 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.34 0.34 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.22 0.22 0.17 0.17 15.35 15.35
Subshed_17
A 0.00 0.00 0.00 0.00 0.04 0.14 0.01 0.04 2.18 5.31 0.04 0.07 0.03 0.09 0.00 0.01 0.01 0.01 0.01 0.01 0.31 1.06 0.05 0.10 42.21 239.20
Subshed_17
B 0.00 0.00 0.00 0.00 0.01 0.08 0.00 0.01 0.75 4.74 0.02 0.04 0.01 0.08 0.00 0.00 0.01 0.01 0.01 0.01 0.11 0.75 0.03 0.05 25.90 186.38
Subshed_17 | - - - - 0.01 0.01 0.00 0.00 0.13 0.36 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.01 0.02 9.39 15.02
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Table D-3: Pollutant Load for 2-Year Storm

Storm
Element

Total Cadmium

Dissolved
Cadmium

Total Copper

Dissolved
Copper

Total Iron

Dissolved Iron

Total Lead

Dissolved Lead

Total Nickel

Dissolved Nickle

Total Zinc

Dissolved Zinc

TSS

Media

n Max

Media

Max
n

Media

Max
n

Media

Max
n

Media

n Max

Media

Max
n

Media

n Max

Media

n Max

Media

Max
n

Media

n Max

Media

Max
n

Media

n Max

Media

Max

(bs) | (Ibs)

(Ibs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(bs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs) | (Ibs)

(Ibs) | (Ibs)

(bs) | (Ibs)

(Ibs)

(Ibs)

C

Subshed_17
D

Subshed_17
E

0.00 0.00

0.01 0.04

0.01 0.03

0.03 0.05

0.00

0.02

0.01

0.14 0.47

9.79

Subshed 18

Subshed 19

Subshed 20

Subshed_21
A

Subshed_21
B

Subshed 22

Subshed 23

Subshed 24

Subshed 25

Subshed 26

Subshed 27

Subshed 28

Subshed 29

Subshed 30

Subshed 31

0.00 0.00

0.05 0.14

0.01 0.03

0.03 0.06

0.00

0.02

0.01

0.24 0.68

Subshed 32

0.00 0.00

0.02 0.02

0.00 0.00

0.10 0.10

0.01

0.02

0.02

0.20 0.20

Subshed 33

Link_01

0.07

0.03 0.18

0.67 2.17

0.21 0.59

48.07 183.70

0.82 8.22

0.69 3.64

0.13 0.21

0.58 2.59

0.37 0.49

4.95 32.39

1.07 23.66

1,402.8

9,694.9

Link 02

0.03 0.07

0.03 0.18

0.67 2.17

0.21 0.59

48.06 183.67

0.82 8.22

0.69 3.64

0.13 0.21

0.58 2.59

0.37 0.49

4.95 32.38

1.07 23.66

1,402.5

9,693.5

Link 03
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Table D-3: Pollutant Load for 2-Year Storm

Total Cadmium gi:dsgi\ﬁg Total Copper Dic:sos:;)\éerd Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
E?;%r;t Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
0.03 0.07 0.03 0.18 0.67 2.17 0.21 0.59 48.04 183.60 | 0.82 8.21 0.69 3.64 0.13 0.21 0.58 2.59 0.37 0.49 4.95 32.36 1.07 23.64 1,402.1 | 9,689.4
2 7
Link_04 0.01 0.01 0.01 0.01 0.25 0.59 0.07 0.15 8.04 21.42 0.26 0.36 0.37 1.06 0.05 0.06 0.11 0.15 0.10 0.11 2.06 4.72 0.79 1.26 189.71 | 966.30
Link_06 0.01 0.01 0.01 0.01 0.25 0.59 0.07 0.15 8.05 21.42 0.26 0.36 0.37 1.06 0.05 0.06 0.11 0.15 0.10 0.11 2.07 4.72 0.79 1.26 189.69 | 966.28
Link_07 0.01 0.01 0.01 0.01 0.25 0.59 0.07 0.15 8.04 21.41 0.26 0.36 0.37 1.06 0.05 0.06 0.11 0.15 0.10 0.11 2.07 4.72 0.79 1.26 189.66 | 965.47
Link_08 0.01 0.01 0.01 0.01 0.18 0.47 0.06 0.13 4.99 16.07 0.25 0.35 0.21 0.66 0.04 0.05 0.08 0.11 0.08 0.10 1.41 3.57 0.60 1.02 128.95 | 896.26
Link_09 0.01 0.01 0.01 0.01 0.14 0.42 0.04 0.12 4.75 15.83 0.23 0.33 0.16 0.60 0.03 0.04 0.07 0.10 0.07 0.09 1.25 3.42 0.50 0.92 117.20 | 884.43
Link_10 0.01 0.01 0.00 0.01 0.09 0.29 0.03 0.09 3.99 11.58 0.20 0.27 0.07 0.21 0.03 0.04 0.06 0.08 0.06 0.08 1.01 2.74 0.47 0.77 97.91 470.97
Link_11 0.01 0.01 0.00 0.01 0.08 0.28 0.03 0.08 3.65 11.24 0.19 0.27 0.06 0.20 0.02 0.03 0.05 0.07 0.05 0.07 0.78 2.52 0.30 0.60 82.56 455.62
Link_12 0.01 0.01 0.00 0.01 0.08 0.28 0.03 0.08 3.65 11.22 0.19 0.27 0.06 0.20 0.02 0.03 0.05 0.07 0.05 0.07 0.78 2.51 0.30 0.60 82.43 454.96
Link 13 0.00 0.01 0.00 0.01 0.06 0.26 0.02 0.08 3.14 10.72 0.09 0.17 0.04 0.18 0.01 0.02 0.03 0.05 0.03 0.04 0.59 2.32 0.22 0.52 82.52 455.39
Link_14 0.00 0.01 0.00 0.01 0.06 0.26 0.02 0.08 3.14 10.72 0.09 0.17 0.04 0.18 0.01 0.02 0.03 0.05 0.03 0.05 0.59 2.32 0.22 0.52 82.55 455.57
Link_15 0.00 0.01 0.00 0.01 0.06 0.26 0.02 0.08 3.14 10.72 0.09 0.17 0.04 0.18 0.01 0.02 0.03 0.05 0.03 0.05 0.59 2.32 0.22 0.52 82.56 455.62
Link 17 0.00 0.01 0.00 0.01 0.06 0.26 0.02 0.08 3.13 10.72 0.09 0.17 0.04 0.18 0.01 0.02 0.03 0.05 0.03 0.04 0.59 2.32 0.22 0.52 82.50 455.31
Link_18 0.00 0.01 0.00 0.01 0.06 0.26 0.02 0.08 3.13 10.70 0.09 0.17 0.04 0.18 0.01 0.02 0.03 0.05 0.03 0.04 0.59 2.31 0.22 0.52 82.33 454.48
Link_19 0.00 0.01 0.00 0.01 0.06 0.26 0.02 0.08 3.13 10.68 0.09 0.16 0.04 0.18 0.01 0.02 0.03 0.05 0.03 0.04 0.58 2.31 0.22 0.52 82.18 453.73
Link_20 0.00 0.01 0.00 0.01 0.06 0.26 0.02 0.08 3.12 10.68 0.09 0.17 0.04 0.18 0.01 0.02 0.03 0.05 0.03 0.04 0.58 2.31 0.22 0.52 82.21 453.75
Link_21 0.00 0.01 0.00 0.01 0.06 0.26 0.02 0.08 3.13 10.70 0.09 0.17 0.04 0.18 0.01 0.02 0.03 0.05 0.03 0.04 0.59 2.31 0.22 0.52 82.38 454.81
Link_22 0.00 0.01 0.00 0.01 0.06 0.26 0.02 0.08 3.15 10.77 0.09 0.17 0.04 0.18 0.01 0.02 0.03 0.05 0.03 0.05 0.59 2.33 0.22 0.52 82.90 457.52
1,223.7 | 8,811.1
Link_23 0.02 0.05 0.03 0.17 0.43 1.59 0.14 0.44 40.41 163.96 | 0.57 7.92 0.33 2.61 0.08 0.15 0.47 2.46 0.27 0.39 2.92 27.86 0.29 22.52 2 0
4,920.1
Link_25 0.01 0.04 0.01 0.14 0.17 0.88 0.07 0.33 24.87 79.23 0.24 6.53 0.24 1.92 0.04 0.09 0.18 1.37 0.13 0.19 1.70 25.41 0.13 22.75 612.62 | 6
4,923.6
Link_26 0.01 0.04 0.01 0.14 0.17 0.88 0.07 0.34 24.89 79.28 0.24 6.54 0.24 1.93 0.04 0.09 0.18 1.37 0.13 0.19 1.70 25.43 0.13 22.76 613.06 | 5
Link_27 0.00 0.00 0.00 0.00 0.05 0.05 0.02 0.02 0.24 0.24 0.03 0.03 0.05 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.16 0.16 0.10 0.10 11.78 11.78
Link_28 0.00 0.00 0.00 0.00 0.05 0.05 0.02 0.02 0.24 0.24 0.02 0.02 0.05 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.16 0.16 0.10 0.10 11.76 11.76
Link_29
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Attachment D — Pollutant Load Analysis Results

Table D-3: Pollutant Load for 2-Year Storm

Dissolved

Dissolved

Total Cadmium Cadmium Total Copper Copper Total Iron Dissolved Iron Total Lead Dissolved Lead Total Nickel Dissolved Nickle Total Zinc Dissolved Zinc TSS
Elsé%rglt Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max Mendia Max
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
0.00 0.01 0.00 0.00 0.03 0.13 0.02 0.04 1.01 5.56 0.06 0.10 0.02 0.09 0.01 0.01 0.02 0.04 0.02 0.03 0.29 1.30 0.17 0.43 41.52 223.07
Link_30 0.00 0.00 0.00 0.00 0.02 0.05 0.01 0.04 0.21 0.71 0.04 0.06 0.01 0.01 0.00 0.01 0.01 0.02 0.01 0.02 0.17 0.52 0.14 0.37 14.66 31.43
Link_31 0.00 0.00 0.00 0.00 0.01 0.04 0.01 0.03 0.05 0.21 0.03 0.05 0.00 0.01 0.00 0.01 0.01 0.02 0.01 0.02 0.14 0.47 0.13 0.36 4.65 10.61
Link_32 0.00 0.00 0.00 0.00 0.05 0.14 0.01 0.03 0.75 4.25 0.03 0.06 0.09 0.40 0.00 0.01 0.01 0.02 0.01 0.01 0.24 0.68 0.04 0.15 19.28 413.81
Link 33 0.00 0.01 0.00 0.01 0.06 0.26 0.02 0.08 3.14 10.72 0.09 0.17 0.04 0.18 0.01 0.02 0.03 0.05 0.03 0.04 0.59 2.32 0.22 0.52 82.52 455.42
3,995.4
Link_34 0.01 0.02 0.01 0.03 0.18 0.68 0.05 0.09 14.09 90.28 0.24 1.53 0.06 0.75 0.03 0.06 0.28 1.17 0.12 0.18 0.70 2.56 0.09 0.17 34586 |1
Link-06 0.01 0.01 0.01 0.01 0.10 0.15 0.03 0.04 3.99 10.07 0.11 0.35 0.04 0.13 0.01 0.02 0.06 0.14 0.05 0.05 0.59 1.29 0.08 0.65 285.86 | 619.96
OWS to MP2 2,847.5
01 0.01 0.02 0.01 0.06 0.11 0.50 0.04 0.14 12.66 53.23 0.15 2.71 0.10 0.88 0.02 0.05 0.14 0.81 0.08 0.12 0.79 9.57 0.07 7.96 31147 |5
2,558.5
Pump-02 0.01 0.02 0.01 0.05 0.10 0.45 0.03 0.12 11.25 48.37 0.14 2.35 0.09 0.78 0.02 0.04 0.13 0.73 0.07 0.10 0.70 8.22 0.06 6.77 276.70 |9
WQ Orifice 1 | 0.00 0.00 0.00 0.00 0.05 0.05 0.01 0.01 1.43 1.43 0.05 0.05 0.02 0.02 0.01 0.01 0.02 0.02 0.02 0.02 0.29 0.29 0.04 0.04 142.82 | 142.82
WQ Orifice 2 | 0.00 0.00 0.00 0.00 0.08 0.08 0.02 0.02 2.33 243 0.08 0.09 0.03 0.03 0.01 0.01 0.03 0.04 0.03 0.03 0.46 0.47 0.06 0.07 230.68 | 236.33
WQ_Weir-01 | 0.00 0.00 0.00 0.00 0.03 0.03 0.01 0.01 0.83 0.83 0.03 0.03 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.17 0.17 0.02 0.02 82.52 82.52
WQ Weir-02 | - - - - - - - - - - - - - - - - - - - - - - - - - -
6,014.5
Lift to MP201 | 0.01 0.04 0.02 0.12 0.24 1.06 0.08 0.29 26.48 113.95 | 0.33 5.44 0.21 1.80 0.05 0.10 0.31 1.71 0.17 0.25 1.67 18.93 0.15 15.49 67345 |1
To_Anacosti 1,402.8 | 9,694.9
a River 0.03 0.07 0.03 0.18 0.67 2.17 0.21 0.59 48.07 183.70 | 0.82 8.22 0.69 3.64 0.13 0.21 0.58 2.59 0.37 0.49 4.95 32.39 1.07 23.66 0 3
Outfall 005 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 006 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 014 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 015 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 016 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 101 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall 401 - - - - - - - - - - - - - - - - - - - - - - - - - -
Outfall NW - - - - - - - - - - - - - - - - - - - - - - - - - -
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Package and
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Benning Road Facility FINAL February 2017
Stormwater Treatment Measures Design Report
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8000 VIRGINIA MANOR ROAD
BELTSVILLE, MARYLAND 20705
(301) 289-3900

12420 MILESTONE CENTER DRIVE
SUITE 150

GERMANTOWN, MARYLAND 20876
(301) 820-3000

POTOMAC ELECTRIC POWER CO. (PEPCO) IS PLANNING TO INSTALL AND MAINTAIN SEVERAL NEW WATER QUALITY TREATMENT BEST MANAGEMENT PRACTICES (BMPS) AT THEIR BENNING SERVICE CENTER LOCATED AT 3400
BENNING ROAD NE IN WASHINGTON, DC AS A RESULT OF AN ENVIRONMENTAL CONSENT DECREE ISSUED BY THE US ENVIRONMENTAL PROTECTION AGENCY (EPA). PEPCO IS SEEKING A BUILDING/CONSTRUCTION PERMIT
FROM THE DISTRICT'S DEPARTMENT OF CONSUMER AND REGULATORY AFFAIRS (DCRA) AND AN EROSION AND SEDIMENT CONTROL (ESC) PERMIT FROM THE DISTRICT'S DEPARTMENT OF ENERGY & ENVIRONMENT (DOEE) TO
CONSTRUCT THE NEW WATER QUALITY TREATMENT BMPS AND THE ASSOCIATED NEW STORM SEWER PIPING AND STRUCTURES DESCRIBED HEREIN. THE PROPOSED BMPS WILL REDUCE CONTAMINATION AND POLLUTANT
LOADS IN SURFACE RUNOFF WATER WHICH IS CURRENTLY COLLECTED ON-SITE IN A PRIVATE, UNDERGROUND, SEPARATE STORM SEWER SYSTEM. STORMWATER RUNOFF LEAVES THE SITE THROUGH A SEPARATE STORM
SEWER OUTFALL TO THE NORTH WHERE IT DISCHARGES DIRECTLY INTO THE ANACOSTIA RIVER.

THIS PROJECT IS CLASSIFIED AS EXEMPT FROM THE REQUIREMENTS OF SECTION 520 (STORMWATER MANAGEMENT: PERFORMANCE REQUIREMENTS FOR MAJOR LAND-DISTURBING ACTIVITY) OF THE DC MUNICIPAL
REGULATIONS (DCMR) FOR TWO REASONS, AS FOLLOWS, PER DCMR SECTION 517 (STORMWATER MANAGEMENT: EXEMPTIONS):

1. SECTION 517.2(E): THE PROJECT IS BEING CONDUCTED FOR THE SOLE PURPOSE TO INSTALL BMPS IN COMPLIANCE WITH A COURT-APPROVED CONSENT DECREE OR IN COMPLIANCE WITH A NATIONAL POLLUTANT
DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT; AND/OR

2. SECTION 517.3: THE PROJECT IS A LAND-DISTURBING ACTIVITY THAT CONSISTS SOLELY OF CUTTING A TRENCH FOR UTILITY WORK AND DOES NOT INVOLVE THE RECONSTRUCTION OF A DC DEPARTMENT OF
TRANSPORTATION (DDOT) ROADWAY.

THE PROPOSED WATER QUALITY BMPS INCLUDE MEDIA FILTERS (E.G., CONTECH® STORMFILTER®), MEMBRANE FILTERS (E.G., CONTECH® JELLYFISH®), OR A COMBINATION OF THE TWO. THE MEDIA FILTERS (E.G.,
CONTECH® STORMFILTER®) WILL BE RECHARGEABLE, SELF-CLEANING CARTRIDGES THAT TRAP PARTICULATES AND ABSORB DISSOLVED METALS. THE MEMBRANE FILTERS (E.G., CONTECH® JELLYFISH®) WILL BE HIGH
FLOW PRETREATMENT AND MEMBRANE FILTRATION TO REMOVE FLOATABLES, TRASH, OIL, DEBRIS, TOTAL SUSPENDED SOLIDS (TSS), FINE SILT-SIZED PARTICLES, AND A HIGH PERCENTAGE OF PARTICULATE-BOUND
POLLUTANTS, INCLUDING METALS. EACH BMP OR BMP COMBINATION HAS BEEN DESIGNED TO REDUCE METAL CONCENTRATIONS IN COMPLIANCE WITH THE REQUIREMENTS OF THE CONSENT DECREE WITH THE EPA.
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STANDARD ABBREVIATIONS EXISTING LEGEND DEMOLITION LEGEND PROPOSED LEGEND ESC LEGEND
ABBREVIATION DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION
BLDG. BUILDING MONITORING WELL ——F—F DEMOLISH / REMOVE EX. PIPE M PROPOSED COMPACTED COVER LOD LIMITS OF DISTURBANCE
BM MONUMENT (BENCHMARK) TREE R —— ____ _sBD STRAW BALE DIKE (SBD)
BMP BEST MANAGEMENT PRACTICE BUSH DEMOLISH EXISTING CURB AND GUTTER a 9 .2 PROPOSED CONCRETE PAVEMENT
B B OTTOM OF WALL GRATE INLET a7 4 SF SILT FENCE (SF)
GRATE INLET ROUND DEMOLISH OF ASPHALT PROPOSED ASPHALT SURFACE 'ﬁ' INLET PROTECTION (IP)
cC CONCRETE BARRIER STORM MANHOLE PAVEMENT / (REPLACED) ==
of CAST IRON DRAIN
CLF CHAIN LINK FENCE SINGLE POST SIGN gi\l\//lé)l\l/_”lESNHTOF EXISTING CONCRETE Bl JELLYFISH GRATE INLET
CMP CORRUGATED METAL PIPE CAS VALVE @ FS-1 FLOW-SPLITTER
oN CURVE NUMBER L IGHT POLE & DEMOLISH EXISTING BOLLARDS @ - STORM DRAIN MANHOLE
CONC. CONCRETE TRAFFIC SIGNAL POLE
C&G CURB AND GUTTER POWER POLE STORM DRAIN PIPE
cw COLD WATER ELECTRIC OUTLET HOTSPOT DELINEATION
C/o CLEAN OUT ELECTRIC MANHOLE
DHCW DOMESTIC HOT AND COLD WATER PIPE ELECTRIC BOX LOD LIMITS OF DISTURBANCE
DIP DUCTILE IRON PIPE GROUND SHOT
DP DETENTION PIPE TOP OF WALL ELEVATION 19 PROPOSED CONTOUR
ELE ELEVATION COMUNICATION MANHOLE 18.95 PROPOSED SPOT SHOT
ELEC ELECTRICAL UNKNOWN UTILITY MANHOLE x
EJB ELECTRICAL JUNCTION BOX j:/\;g/?\)/;\ Ls\f/-;' WER MANHOLE =] 'IP'E(IE)APCIC')I\?ENDTDISIQQI/TICS;OUT
E.P. EDGE OF PAVEMENT
EX. EXISTING FIRE HYDRANT © PROPOSED JELLYFISH MANHOLE
WATER MANHOLE
FF FINISHED FLOOR BOLLARD 143 PROPOSED STRUCTURE NUMBERS
FFE FINISHED FLOOR ELEVATION TRAVERSE ” = ROPOSED STORM FILTER
FG FINISH GRADE BENCH MARK Z
FTG FITTING CURB AND GUTTER
FPS FEET PER SECOND OVERHEAD ELECTRIC LINE
FS FLOW SPLITTER UNDERGROUND WATERLINE PAINT
GP GUARD POST PROPERTY LINE
GR GREEN ROOF CHAIN LINK FENCE
GV GAS VALVE BUILDING OVERHANG
HDPE HIGH DENSITY POLYETHYLENE PIPE GATE
HERCP HORIZONTAL ELLIPTICAL REINFORCED CONCRETE PIPE STORM DRAIN PIPE
HGL HYDRAULIC GRADE LINE
HS-1 HOTSPOT BUILDING
HVAC HEATING, VENTILATION AND AIR CONDITIONING
HW HEADWALL WALL
HYDR FIRE HYDRANT
INV. INVERT
INV. EL INVERT ELEVATION
INV. IN INVERT IN
INV. OUT INVERT OUT
JF-3 JELLYFISH
LEN LENGTH
LF LINEAR FEET
LOD LIMITS OF DISTURBANCE
MDSHA MARYLAND STATE HIGHWAY ADMINISTRATION
MH MANHOLE
MH-XXX ELECTRIC MANHOLE
MH-XX-XXX ELECTRIC MANHOLE
NSA-XX NSA IDENTIFYING MONUMENT
PE POLYETHYLENE
PIV POST INDICATOR VALVE
PVC PLASTIC PIPE
PROP. PROPOSED
RCP REINFORCED CONCRETE PIPE
RD-I ROOF DRAIN
S SLOPE
SAN MH / SSMH SANITARY MANHOLE
SB SOIL BORING
SF SILT FENCE
SF-1 STORM FILTER
SSF SUPER SILT FENCE
STA. STATION
STL STEEL
STMH STEAM MANHOLE
SUB CONTROL POINT
SWM STORM WATER MANAGEMENT
T-COMM TELECOMMUNICATIONS LINE
TB TOF OF BUILDING
TG TOP OF GRADE
T™W TOP OF WALL
TRAV TRAVERSE CONTROL POINT
TYP. TYPICAL
USCS UNIFIED SOILS CLASSIFICATION SYSTEM
w WIDTH OF OUTLET PROTECTION
w/ WITH
Wa WATER
WV WATER VALVE

XX

XXX

SJIN
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