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WHEREAS, on February 2, 2000, the Plaintiffs, Anacostia Watershed Society, Kingman
Park Civic Association, American Canoe Association, Friends of the Earth, Sierra Club, and
Mary Stuart Bick Ferguson (“Citizen Plaintiffs”) filed an action, Civil Action No.
1:00CV00183TFH, against the District of Columbia Water and Sewer Authority (hereinafter
“DC Water”) and its then General Manager, Jerry Johnson, pursuant to Sections 309(b) and (d)
and 505 of the Federal Water Pollution Control Act, as amended by the Clean Water Act of 1977
and the Water Quality Act of 1987 (“Clean Water Act” or “the Act”), 33 U.S.C. §§1319(b) and
(d), and 1365;

WHEREAS, on December 20, 2002, Plaintiff, the United States of America, on behalf of
the United States Environmental Protection Agency (“EPA”), filed a Complaint against DC
Water and the District of Columbia (“District”), which case was consolidated with the pending
matter against DC Water for the alleged violations of the Clean Water Act;

WHEREAS, the Complaints alleged that DC Water violated the Clean Water Act, 33
U.S.C. §§1251 et seq., by failing to comply with the District of ColumBia Water Quality
Standards, effluent limitations and other conditions established in the National Pollutant
Discharge Elimination System (“NPDES”) Permit No. DC0021199 issued to DC Water by EPA
under Section 402 of the Act, 33 U.S.C. §1342, and by failing to properly manage, operate and
maintain all collection, pumping facilities, treatment and/or combined sewer overflow (“CSO”)
control facilities or combined sewer systems (“CSS”) owned and/or operated by DC Water;

WHEREAS, the United States further asserted, inter alia, a claim against the District of
Columbia pursuant to Section 309(e) of the Act, 33 U.S.C. §1319(e), and Fed. R Civ. P. 19(a);

WHEREAS, the United States, the Citizen Plaintiffs, and DC Water have resolved the

claims for alleged violations of the Nine Minimum Controls and for the performance of certain



Case 1:00-cv-00183-TFH Document 115-1 Filed 05/19/15 Page 5 of 58

Consolidated Civil Action No. 1:00CV00183TFH

projects in a partial consent decree, entered by the Court on October 10, 2003 (“Partial Consent
Decree™);

WHEREAS, in that Partial Consent Decree, DC Water agreed to pay a civil penalty and
to perform Supplemental Environmental Projects and a Citizen Community Project;

WHEREAS, on April 26, 2004, Plaintiffs and Defendants entered into a stipulation which
provided in essence that Defendants would not contest their liability for certain claims; that
Plaintiff United States waived its claims for any additional civil penalties and dismissed with
prejudice its claims under Count Three of its Complaint; and that Citizen Plaintiffs also waived
their claims for civil penalties;

WHEREAS, DC Water submitted a draft Long Term Control Plan to EPA in June, 2001.
Thereafter, DC Water finalized the Long Term Control Plan in July 2002 (“LTCP”) and
submitted it to EPA in August, 2002;

WHEREAS, DC Water provided for public participation in development of the Long
Term Control Plan through public hearings at various locations throughout the District of
Columbia, stakeholder meetings, and other means;

WHEREAS, the recommended control plan in Section 13 of the LTCP provides for, inter
alia, three or more underground storage tunnels to hold up td 193 million gallons of the
combined wastewater and stormwater during wet weather and to thereby reduce CSOs
significantly;

WHEREAS, the Parties and the Citizen Plaintiffs stipulated and agreed and on September
22,2004, the Court ordered, that issues pertaining to the scope of Section 402(q) of the Clean
Water Act, 33 U.S.C. § 1342(q), including whether the measures proposed in DC Water’s

August, 2002 LTCP conform to the water quality standards of the District of Columbia, would
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not be addressed in this consolidated action, but rather EPA agreed to address such issues outside
the context of this lawsuit in, inter alia, the modification of DC Water’s NPDES permit that was
pending at that time;

WHEREAS, EPA is the permitting agency and noticed an NPDES Permit containing
Phase II conditions for public comment on March 18, 2004. EPA issued the final version of the
Permit on December 14, 2004. The Fact Sheet to the final permit states that EPA has determined
that, “based upon current information, including but not limited to documentation in the LTCP
and the District of Columbia Department of Health’s analysis and interpretation of its water
quality standards, DC Water has demonstrated, pursuant to Section IL.C.4.b of the 1994 CSO
Policy, that the CSO control program will not preclude the attainment of water quality standards
or the receiving waters’ designated uses or contribute to their impairment.” The Fact Sheet
further provides that this determination is subject to post-construction monitoring adequate to
verify compliance with water quality standards, in accordance with Section I1.C.4.b and I1.C.9 of
the 1994 CSO Policy;

WHEREAS, because DC Water is unable to comply with the water quality based CSO
effluent limits in the Phase II conditions of its NPDES Permit until such time as it has completed
implementation of the CSO controls in its LTCP, the Parties entered into a consent decree,
entered by the Court on March 23, 2005 (“2005 Consent Decree”), to establish a judicially
enforceable schedule for implementation of the CSO controls in the LTCP;

WHEREAS, in a March 19, 2008 ruling on a permit appeal, the EPA Environmental
Appeals Board ruled that District of Columbia water quality standards required that any
compliance schedules for attainment of effluent limits for total nitrogen (“Total Nitrogen Limit”)

and phosphorus must be included in DC Water’s NPDES Permit;
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WHEREAS, on August 31, 2010, EPA re-issued DC Water’s NPDES permit. The re-
issued permit requires DC Water to design, construct and Place in Operation (as defined below)
the facilities needed for DC Water to attain the Total Nitrogen Limit in the re-issued NPDES
permit, and sets forth a schedule for DC Water to place such facilities into operation and to attain
compliance with the Total Nitrogen Limit;

WHEREAS, in 2008, DC Water prepared a first revision to its LTCP which is called “DC
Water’s Total Nitrogen Removal/Wet Weather Plan” (“TN/Wet Weather Plan”). The TN/Wet
Weather Plan sets forth DC Water’s proposal and schedule to attain the Nitrogen Limit and
related limits for phosphorus in its NPDES Permit, to satisfy its wet weather treatment
obligations, and to optimize operations at Blue Plains (as defined below). On September 23,
2008, DC Water submitted to EPA the Anacostia River Facility Plan summary report and
detailed implementation schedule (“Summary Report™”). The Summary Report, which was
approved by EPA on July 27, 2010, provides plans for implementing the wet weather aspects of
the TN/Wet Weather Plan. The Summary Report is attached as Appendix D to this First
Amendment to Consent Decree (“Consent Decree”);

WHEREAS, the plans for reconfiguring and enlarging the Anacostia River tunnels and
related facilities have been expanded upon by DC Water in accordance with the Summary
Report, and these facilities are now under design and construction;

WHEREAS, DC Water has also completed a number of additional CSO control projects
since the Partial Consent Decree was entered, including, but not limited to, projects to separate
combined sewers in the Anacostia and the Rock Creek sewersheds, rehabilitate the Main & O,
East Side, and Poplar Point Pumping Stations, improve regulators, eliminate outfalls, and install

Green Infrastructure at multiple sites throughout the District;
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WHEREAS, the 2005 Consent Decree calls for DC Water to control CSOs in the
Potomac River and Rock Creek sewersheds by implementing Gray CSO Controls, including
storage tunnels in each sewershed with combined storage capacities of 67.5 million gallons in the
aggregate, rehabilitation of the existing Potomac Pumping Station, constructing a new Potomac
Tunnel dewatering pumping station, and CSO outfall diversion, consolidation, and separation;

WHEREAS, in 2013, DC Water prepared and submitted to EPA a second revision to its
LTCP which proposed substituting Green/Gray CSO Controls in the Potomac sewershed and
Green CSO Controls in the Rock Creek sewershed for the corresponding Gray CSO Controls
proposed in the LTCP. The new controls proposed in the second revision to the LTCP are
summarized and depicted in Appendix E to this Consent Decree. The analyses submitted by DC
Water in support of the second revision to the LTCP demonstrated that these Green/Gray CSO
Controls and Green CSO Controls are projected to provide a degree of control equivalent to the
Gray Controls in the LTCP. Following EPA’s response to the second revision to the LTCP, DC
Water filed a request to modify the affected CSO controls and deadlines pursuant to Section VII
of the 2005 Consent Decree (Modifications to Selected CSO Controls and Schedules).

WHEREAS, as required by Section XXII of the 2005 Consent Decree (Modification),
DC Water conducted a public participation process prior to submitting its modification request.
The public participation process also included the proposed amendments to incorporate the
reconfigured and enlarged Anacostia tunnels and related facilities according to the Summary
Report and the more efficient designs for the Anacostia River Selected CSO Controls;

WHEREAS, the Parties have agreed to enter into this Consent Decree to reflect the
above-described changes to the Selected CSO Controls and Schedules;

WHEREAS, DC Water contends that, pursuant to Section 202 of its enabling legislation,
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which provides, with certain exceptions not applicable here, that DC Water is subject to all laws
applicable to offices, agencies, departments, and instrumentalities of the District government,
DC Water is subject to the requirements of the Anti-Deficiency Act, 31 U.S.C. §§1341 et seq., to
the same extent as other agencies of the District of Columbia;

WHEREAS, the Parties agree, without adjudication of facts or law, that settlement of this
matter in accordance with the terms of this Consent Decree is in the public interest, and have
agreed to entry of this Consent Decree without trial of any issues, and the Parties hereby stipulate
that, in order to resolve the claims for alleged violations of water quality standards stated in the
Complaint of the United States, and to provide for compliance with the water quality-based
effluent CSO limits in DC Water’s modified NPDES permit, this Consent Decree should be
entered;

WHEREAS, the Court, upon consideration of the judicial record before it and review of
this Consent Decree, also finds that settlement of this matter and entry of this Consent Decree is
fair and in the public interest and will address the underlying causes of the violations. The Court
also finds that it should exercise continuing jurisdiction over this matter to resolve disputes and,
should the need arise, to modify the obligations in this Consent Decree;

AND WHEREAS, settlement and entry of this Consent Decree does not constitute an
admission of liability by DC Water or the District of Columbia;

NOW THEREFORE, before taking any testimony, and without any adjudication of any
fact or law, it is hereby ORDERED, ADJUDGED, and DECREED as follows:

L JURISDICTION AND VENUE

s This Court has jurisdiction over the subject matter of this action, and over the
Parties hereto, pursuant to Sections 309 and 505 of the Clean Water Act, 33 U.S.C. §§ 1319,

1365, and 28 U.S.C. §§ 1331, 1345, 1355, and 1367. Venue is proper in the District of Columbia
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pursuant to Section 309 of the Clean Water Act, 33 U.S.C. § 1319, and 28 U.S.C. §§ 1391 and

1395(a).

II. APPLICATION AND SCOPE

i The provisions of this Consent Decree shall apply to and be binding upon the
Parties to this action, and their agents, employees, successors and assigns, as well as to all
persons acting under the direction and/or control of DC Water, including but not limited to third
party firms, corporations, consultants, and contractors.

L DC Water shall provide a copy of this Consent Decree to any consultant and
contractor selected or retained to perform any activity required by this Consent Decree upon
selecting or retaining such consultant or contractor.

4. No later than thirty (30) days prior to transfer of any ownership interest,
operation, management, or other control of the CSS (as defined below), DC Water shall give
written notice .and provide a copy of this Consent Decree to any such transferee or successor in
interest. DC Water shall require, as a condition of any such sale or transfer, that the purchaser or
transferee agree in writing to be bound by this Consent Decree and submit to the jurisdiction of
this Court for its enforcement. DC Water shall also notify, in writing, EPA Region III, the United
States Attorney for the District of Columbia, and the United States Department of Justice, in
accordance with Section XXI (Form of Notice), of any such planned transfer at least thirty (30)
days prior to the transfer.

111 OBJECTIVES

1 It is the express purpose of the Parties in entering this Consent Decree to further
the objectives of the Act, as enunciated at Section 101 of the Act, 33 U.S.C. § 1251. All plans,
reports, construction, and other obligations in this Consent Decree or resulting from the activities

required by this Consent Decree shall have the objective of achieving full compliance with the
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Clean Water Act, all applicable Federal and local regulations, and the terms and conditions of
DC Water’s NPDES Permit, and to meet the objectives of the 1994 CSO Policy (as defined
below).

Iv. DEFINITIONS

6. Unless otherwise defined herein, the terms used in this Consent Decree shall
have the meaning given to those terms in the Clean Water Act, 33 U.S.C. §§ 1251 et seq., the
regulations promulgated thereunder, and EPA’s 1994 CSO Policy.

7 The following terms used in this Consent Decree shall be defined as follows:

“Blue Plains” means the District of Columbia advanced wastewater treatment plant at
Blue Plains.

“Collection System” means both the separate sanitary sewer and combined sewer systems
within the District of Columbia.

“Combined Sewer Collection System” or “CSS” means the pipelines, pumping stations,
treatment facilities and appurtenances in the District of Columbia which are designed to convey
wastewaters and stormwater through a single pipe system to combined sewer overflow outfalls
and/or treatment works. It includes the CSS and CSO facilities described in the NMC Report (as
defined below), as well as any future additions or modifications required by this Consent Decree
and the Partial Consent Decree.

“Combined Sewer Overflow” or “CSO” means a discharge from the CSS at a CSO
outfall designated in the Permit.

#2005 Consent Decree” means the consent decree entered by the Court in this action on
March 23, 2005.

“Consent Decree” or “Decree” means this First Amendment to Consent Decree, which

amends and supersedes the 2005 Consent Decree.
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“Consolidation” or “Outfall Consolidation” means elimination of a permitted CSO outfall
by routing the discharge so that it is joined with one or more other permitted CSO outfall(s), or
by connecting it with a storage/conveyance tunnel. Consolidation of outfalls does not reduce the
volume of the overflow but does allow its location to be changed.

“Contract Award” or “Award Contract” means the date on which a contract is signed by
both DC Water and the other party to the contract.

“Construction” means the act of building a facility.

“1994 CSO Policy” means EPA’s April 19, 1994 CSO Control Policy, published at 59
Fed. Reg. 18,688, and incorporated into the Clean Water Act pursuant to the Wet Weather Water
Quality Act, Section 402(q) of the Clean Water Act, 33 U.S.C. § 1342(q).

“DC Water” means the District of Columbia Water and Sewer Authority and any
successors thereto.

“Detailed Design” means the final stage of preparing contract documents to be used to
receive bids for construction of a facility.

“District” means the Government of the District of Columbia.

“Effective Date of the First Amendment to the Consent Decree” means the date on which
this First Amendment to Consent Decree is approved and entered by the Court.

“Enhanced Clarification Facility” or “ECF” means those facilities at Blue Plains which
are to replace the excess flow treatment facilities at Blue Plains. The ECF includes a combination
of process units located on the end of the Blue Plains Tunnel (“BPT”), designed to empty the
BPT and distribute flow from the BPT. Flows treated in and distributed from the ECF will be
discharged as a CSO Bypass from Outfall 001 and/or Outfall 002 as provided in the NPDES

Permit. Disinfection by chlorination will be followed by de-chlorination.
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“Facility Plan” or “Facility Planning” means preparing an engineering study to develop
additional definition of the Selected CSO Controls as may be necessary for preliminary design.
Examples of Facility Planning activities include, but are not limited to, planning level
geotechnical investigations, developing proposed alignments for the tunnels, identifying land
acquisition and required approvals, establishing bases for design, establishing system hydraulics,
siting shafts, regulators and pumping stations, and other elements needed to define the function
and interaction of the Selected CSO Controls in the LTCP.

“Final Nitrogen Limit” means a limit on the discharge of total nitrogen from Blue Plains
as specified in the NPDES Permit.

“Gray CSO Controls” means structural facilities, including but not limited to combined
sewer separation, pumping stations, pipelines and conveyance and treatment facilities to control
CSO discharges.

“Green CSO Controls” means the use of Green Infrastructure to control CSO discharges.

“Green/Gray CSO Controls” means the use of combinations of Green Infrastructure and
Gray CSO Controls.

“Green Infrastructure” or “GI” means both LID and LIDR.

“Long Term Control Plan” or “LTCP” means the plan for controlling CSOs from DC
Water’s CSS that was prepared by DC Water pursuant to the 1994 CSO Policy and submitted to
EPA as a final report in August, 2002, and all supplements thereto.

“Low Impact Development” or “LID” means design and techniques that store, infiltrate,
evaporate and detain runoff, including, but not limited to, practices that mimic predevelopment
site hydrology as identified in the District’s stormwater management regulations and guidebook

and in “Greening CSO Plans: Planning and Modeling Green Infrastructure for Combined Sewer

10
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Overflow (CSO) Control”, U.S. Environmental Protection Agency, March 2014, Publication #
832-R-14-001.

“Low Impact Development Retrofit” or “LIDR” means the modification of an existing
site to accomplish LID goals. In this Decree, LIDR refers to both LID and LIDR.

“MGD” means million gallons per day.

“NMC Report” means the report entitled District of Columbia Water and Sewer
Authority, EPMC IlI-Sewer System, “Combined Sewer System Nine Minimum Controls
Summary Report”, Draft, July 1999 (Engineering Program Management Consultant II1, Greeley
and Hansen, Program Manager).

“NPDES Permit” means National Pollutant Discharge Elimination System (“NPDES”)
permit number DC0021199 issued to DC Water pursuant to Section 402 of the Clean Water Act,
33 U.S.C. § 1342, and any future, extended, modified or reissued permit.

“Partial Consent Decree” means the Consent Decree in this consolidated action entered
by this Court on October 10, 2003, resolving, inter alia, Plaintiffs’ claim for failure to implement
Nine Minimum Controls.

“Parties” means the United States of America, DC Water and the District of Columbia.

“Person” means an individual, corporation, partnership, association, State, municipality,
commission, or political subdivision of a State, or any interstate body.

“Place in Operation” means to achieve steady state operation and to operate consistently
in such a way as to accomplish the intended function, even though all construction close-out
activities (such as completion of a punchlist and resolution of contract disputes or close-outs)
may not yet be completed.

“Required Approvals” means approvals and/or permits required from agencies of the

11
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District of Columbia government (other than DC Water itself), the federal government or any
other governmental or private entity or person.

“Selected CSO Controls” or “Selected Controls” means the controls and projects that are
comprised by the recommended control plan in Section 13 of the LTCP as subsequently
modified and enumerated in Section VI (Selected CSO Controls and Schedules).

“Separation” or “Sewer Separation” means separation of sewers carrying stormwater and
sanitary wastes, so that stormwater and sanitary wastewater each are conveyed through a
separate system of pipes. For those portions of the CSS that are separated pursuant to this Decree
or that were separated pursuant to the 2005 Consent Decree, the permitted CSO outfall may
remain as a discharge point but shall discharge only stormwater after its separation. For Sewer
Separation, in areas targeted for Green Infrastructure, the area managed by sewer separation may
be accounted for as achieving the 1.2” retention standard for that area.

“Settling Defendants” means DC Water and the District of Columbia.

“Summary Report” means the Anacostia River Facility Plan summary report and detailed
implementation schedule submitted by DC Water to EPA on September 23, 2008, and approved
by EPA on July 27, 2010.

“The 1.2” Retention Standard” means the volume of water runoff produced by 1.2 inches
of rain falling on an impervious surface.

V. OVERVIEW
A. Selected CSO Controls from the LTCP

8. The LTCP provides for control of CSO discharges to the Anacostia River, the
Potomac River, and to Rock Creek and its Piney Branch tributary (“receiving waters”). The
Selected CSO Controls comprise a system of underground storage tunnels and pumping stations

designed to reduce CSO discharges to the receiving waters and to convey stored combined flow

12
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to Blue Plains for treatment. Other elements of the LTCP include LIDR, Sewer Separation,
Outfall Consolidation, CSO monitoring, public notification, intercepting sewers, regulator
improvements and improvements to excess flow treatment facilities at Blue Plains.

B. Total Nitrogen/Wet Weather Plan-Related Changes to the Selected CSO Controls
for the Anacostia Sewershed

4. The Summary Report (Appendix D) embodies certain changes to the Selected
CSO Controls that implement the wet weather aspects of DC Water’s TN/ Wet Weather Plan.
Those changes, which are herein memorialized, include the use of enhanced clarification for
treatment of certain wet weather flows consistent with the terms and conditions of DC Water’s
NPDES Permit, design and construction of a tunnel from the Main and O Street Pumping Station
site to Blue Plains (the “Blue Plains Tunnel”), a 225 mgd Blue Plains Tunnel Dewatering
Pumping Station, a 225 mgd Enhanced Clarification Facility (“ECF”) to provide high-rate
treatment of certain wet weather flows at Blue Plains, and other modifications to the Selected
CSO Controls derived from the facility planning work summarized in the Summary Report.

- Green/Gray CSO Control-Related Changes to the Selected CSO Controls and
Schedules for the Potomac and Rock Creek Sewershed.

10. This Consent Decree also incorporates changes to the Selected CSO Controls and
related schedules to incorporate substitution of Green/Gray CSO Controls in the Potomac
sewershed and Green CSO Controls in the Rock Creek sewersheds as set forth in the second
revision to the LTCP and summarized at Appendix E.

11. Green/Gray CSO Controls for the Potomac Sewershed. The Green/Gray CSO
Controls in the Potomac sewershed are designed to take advantage of and build upon the
additional conveyance and treatment capacity provided by the Blue Plains Tunnel, the Blue
Plains Tunnel Dewatering Pumping Station, and the ECF. For Outfalls 025, 026, 027, 028 and

029, DC Water will implement a combination of targeted Sewer Separation and Green

1S
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Infrastructure for these outfalls. For Outfalls 020, 021, 022 and 024, DC Water will reduce the
capacity of the Potomac Tunnel from 58 million gallons to 30 million gallons. Accordingly, the
Green/Gray CSO Controls for the Potomac sewershed incorporated in this Consent Decree
include substituting a smaller Potomac tunnel for the larger tunnel in the Selected CSO Controls
from the LTCP, connecting the Potomac Tunnel to the Blue Plains Tunnel, the Green
Infrastructure Program in Appendix F to this Decree, and targeted Sewer Separation. Because
the Potomac and Anacostia Tunnel Systems will be interconnected, the total system storage
available will not be less than 187 million gallons. The analyses submitted by DC Water in
support of the second revision to the LTCP demonstrate that these Green/Gray CSO Controls and
Green CSO Controls are projected to provide a degree of control equivalent to the Gray Controls
in the LTCP.

1% Green/Gray CSO Controls for the Rock Creek Sewershed. DC Water will
substitute Green Infrastructure for the Piney Branch Storage Tunnel. Accordingly, the Green
CSO Controls for the Rock Creek sewershed incorporated in this Consent Decree include
substituting the Green Infrastructure Program in Appendix F to this Decree for the Piney Branch
Storage Tunnel.

VL SELECTED CSO CONTROLS AND SCHEDULES

DC Water agrees to and is ordered to implement the following Selected CSO Controls,
which shall be operated in accordance with the NPDES Permit and shall have the minimum
elements and capacities set forth below. Nothing herein shall be deemed to supersede the
NPDES Permit and, in the event of a conflict, the NPDES Permit shall control.

A. Anacostia River Projects

DC Water shall plan, design, and Place in Operation the following projects to control

CSO discharges to the Anacostia River, at any time up to, but no later than, the schedules set
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forth below, and thereafter operate them.

13. DC Water commenced work required under the Facility Plan for the Anacostia
River Projects on April 4, 2005. On September 18, 2008 DC Water submitted the Summary
Report to EPA pursuant to Section X of the 2005 Consent Decree (EPA Approval of Plans and
Submissions). EPA approved the Summary Report and detailed implementation schedule on July
10, 2010. Except for the milestones in this subsection VI.A (Anacostia River Projects), the
deadlines in the detailed implementation schedule approved on July 10, 2010, shall serve to track
and report progress, but shall not be enforceable obligations of this Consent Decree.

14. Rehabilitation of Main, “O” Street, and Eastside Pumping Stations. DC
Water has certified that these projects have been completed pursuant to the requirements of the
Partial Consent Decree.

15. Separate Fort Stanton Drainage Area (Outfall 006). On April 1, 2010, DC
Water certified that it had separated the combined sewer area tributary to CSO Outfall 006 on the
east side of the Anacostia River, eliminating it as a CSO outfall.

16. Storage/Conveyance Tunnel from Blue Plains to CSO 019. DC Water shall
construct a Storage/Conveyance Tunnel from Blue Plains to CSO 019 which shall store and
convey combined sewer flow from the Main and O Street Pumping Station site and other CSOs
along the Anacostia River in accordance with DC Water’s NPDES Permit. This tunnel will be
designed and operated to provide CSO storage and conveyance for CSO Outfalls 005, 007, 009,
010,011, 011a, 012, 013, 014, 015, 016, 017, 018, and 019 on the Anacostia River. The storage
capacity of the tunnel shall be at least 105 million gallons. The location of the tunnel shall be
finalized during final design but its approximate location is depicted in the Summary Report.

After the tunnel and its appurtenances are Placed in Operation, discharges to the Northeast
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Boundary Facility may be discontinued and the Facility may be abandoned or demolished in
accordance with applicable law. After the tunnel is Placed in Operation, in the event of weather
causing the tunnel to be used for storage, DC Water shall dewater the tunnel to the CSS as soon
as practicable, but in no event longer than 59 hours from the end of the last rainfall event, and
shall convey the contents of the tunnel to Blue Plains for treatment in accordance with its
NPDES permit. DC Water shall plan, design, construct, and Place in Operation the tunnel at any
time up to, but no later than, the following schedule:

a.  Award Contract for Detailed Design: Completed

b.  Award Contract for Construction: Completed

c.  Place in Operation: March 23, 2018

17. Poplar Point Pumping Station. Under the Partial Consent Decree, DC Water is

required to make certain interim improvements to the existing Poplar Point Pumping Station. In
addition, DC Water shall replace the existing Poplar Point Pumping Station with a new pumping
station, which shall have a firm pumping capacity of not less than 45 MGD. DC Water shall
design, construct and Place in Operation the new pumping station at any time up to, but no later
than, the following schedule:

a.  Award Contract for Detailed Design: Completed

b.  Award Contract for Construction: Completed

c.  Place in Operation: March 23, 2018

18. Northeast Boundary Storage/Conveyance Tunnels. DC Water shall construct:

(1) a Storage/Conveyance Tunnel generally in the Northeast Boundary area, and (2) a Branch
Tunnel from the Storage/Conveyance Tunnel in the area of First Street NW and Rhode Island

Avenue. The purpose of these tunnels is to provide additional storage and conveyance for
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combined sewer flow and to relieve street and basement flooding in the Northeast Boundary
area. The tunnels shall capture and store the combined sewer flow, in accordance with DC
Water’s NPDES permit. After the tunnels are Placed in Operation, in the event of wet weather
causing the tunnels to be used for storage, DC Water shall dewater the tunnels to the CSS as
soon as practicable, but in no event longer than 59 hours from the end of the last rainfall event,
and shall convey the contents of the tunnels to Blue Plains for treatment in accordance with DC
Water’s NPDES permit. The sum of the storage capacities of the Storage/Conveyance Tunnel
from Blue Plains to CSO 019 and the Northeast Boundary Storage/Conveyance Tunnels shall be
at least 157 million gallons. The locations of the tunnels will be finalized during final design but
their approximate locations are depicted in the Summary Report. DC Water shall design,
construct and Place in Operation the tunnels at any time up to, but no later than, the following
schedule:

a.  Award Contract for Detailed Design: January 2, 2016

b. Award Contract for Construction: March 23, 2020

c.  Place in Operation: March 23, 2025

19. M Street (CSO 016 and CSO 017) and 018 Diversion Sewers. DC Water shall

consolidate and direct all combined sewer flow from Outfalls 016, 017 and 018 in the vicinity of
the Anacostia Marina to the Storage/Conveyance Tunnel from Blue Plains to CSO 019 by way of
diversion sewers, thus eliminating Outfalls 016, 017 and 018 except in those rare cases where
use of those outfalls is required to isolate the tunnels or their appurtenances for service or repair.
DC Water shall consolidate these outfalls at any time up to, but no later than, the following
schedule:

a.  Award Contract for Detailed Design: Completed
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b.  Award Contract for Construction: Completed
c.  Place in Operation: March 23, 2018

B. Potomac River Projects

DC Water shall plan, design, construct, and Place in Operation the following projects on
the Potomac River to control CSO discharges to that river, at any time up to, but no later than,
the schedules set forth below, and thereafter to operate them.

20. DC Water shall start the Facility Plan for the Potomac Storage Tunnel and the
Potomac Tunnel Dewatering Pumping Station no later than January 1, 2017. No later than
December 31, 2018, DC Water shall submit to EPA pursuant to Section X (EPA Approval of
Plans and Submissions) a summary report and detailed implementation schedule for the Potomac
Storage Tunnel. That detailed implementation schedule shall set forth anticipated completion
dates for stages of work and shall include appropriate deadlines for filing all applications for all
permits that DC Water knows will be necessary, and dates for notices to proceed with work and
construction starts. Except for the milestones in this subsection VI.B (Potomac River Projects),
the deadlines in the detailed implementation schedule that is submitted no later than December
31, 2018, shall serve to track and report progress and shall not be enforceable obligations of this
Consent Decree.

ol Rehabilitation of the Existing Potomac Pumping Station. The existing
Potomac Pumping Station is being rehabilitated pursuant to the Partial Consent Decree in this
consolidated action.

22, Potomac Storage Tunnel. DC Water shall construct a Potomac
Storage/Conveyance Tunnel which shall store combined sewer flow from CSO Outfalls 020,
021, 022, and 024 in accordance with DC Water’s NPDES Permit. The storage capacity of the

tunnel will be at least thirty (30) million gallons. The location of the tunnel will be finalized
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during facility planning and design but its approximate location is depicted in Appendix E to
this Decree. The tunnel will be dewatered by gravity to the Blue Plains Tunnel. After the tunnel
is Placed in Operation, in the event of wet weather causing the tunnel to be used for storage, DC
Water shall dewater the tunnel as soon as practicable, but in no event longer than 59 hours, and
will convey the contents of the tunnel to Blue Plains for treatment in accordance with DC
Water’s NPDES permit. DC Water will design, construct and Place into Operation the tunnel at
any time up to, but no later than, the following schedule:
a.  Award Contract for Design: July 1, 2021
b.  Award Contract for Construction: September 30, 2023
c.  Place in Operation: March 23, 2030
23, CSO Outfall Separation. DC Water shall separate the CSS tributary to CSO
Outfalls 025 and 026 and eliminate them as CSO outfalls at any time up to, buf no later than, the
following schedule:
a.  Award Contract for Detailed Design: March 23, 2019
b.  Award Contract for Construction: March 23, 2021
c.  Place in Operation: March 23, 2023
24. Environmental Impact Statement for the Potomac Storage Tunnel. DC
Water has certified that it has awarded a contract for preparation of the Environmental Impact
Statement (“EIS”) required by the National Park Service for the Potomac Storage Tunnel. DC
Water shall proceed to complete preparation of the EIS in accordance with the requirements of
the National Environmental Policy Act and applicable National Park Service regulations.
25, Green Infrastructure Program. DC Water shall implement the Green

Infrastructure Program for the Potomac sewershed in accordance with the requirements and
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schedules in Appendix F to this Decree.

C. Rock Creek Projects

26. Green Infrastructure Program. DC Water shall implement the Green
Infrastructure Program for the Rock Creek sewershed in accordance with the requirements and
schedules in Appendix F to this Decree.

27 CSO OQutfall Separation. DC Water has certified pursuant to the Partial Consent
Decree that it has separated the Luzon Valley CSS tributary to CSO Outfall 059. DC Water has
also certified that it has separated the combined sewer areas tributary to CSO outfalls 031, 037,
053 and 058, and that the separation has eliminated them as CSO outfalls.

28. Monitoring at CSO Outfalls 033, 036, 047 and 057. DC Water represents that
it has conducted hydraulic monitoring at CSO Outfalls 033, 036, 047 and 057 to obtain data to
further characterize the overflows on Rock Creek, including their frequency and volume. DC
Water submitted its monitoring data to EPA on April 15, 2005, and EPA approved the data on
November 23, 2005. Subsequently, DC Water submitted its plan for controlling CSOs 033, 036,
047 and 057 on May 19, 2006 in a report titled Control Plan: Rock Creek CSO QOutfall Nos. 033.
036, 047 and 057, Final, May 2006 (“Control Plan”). EPA approved the Control Plan on October
4,2007. The Control Plan calls for diversion structure improvements and sewer construction to
control CSOs 033, 036, and 057. Based on the monitoring, the Control Plan determined that CSO
047 was not predicted to overflow in the average year and that no additional controls were
required. The location, sizing, and extent of improvements were finalized during final design.
DC Water shall plan, design, construct, and Place in Operation the measures in the Control Plan
at any time up to, but no later than, the following schedule:

a.  Award Contract for Detailed Design: Completed

b.  Award Contract for Construction: Completed
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c.  Place in Operation: Completed
29. Piney Branch Diversion Structure Improvements. DC Water shall modify
diversion Structure No. 70 at Piney Branch to improve diversions to the interceptor system at any
time up to, but no later than, the following schedule:
a.  Award Contract for Detailed Design: March 23, 2016
b. Award Contract for Construction: March 23, 2018
c.  Place in Operation: March 23, 2020

D. Blue Plains Wastewater Treatment Plant Projects

DC Water shall plan, design, construct, Place in Operation and operate the following
projects at Blue Plains, at any time up to, but no later than, the schedules set forth below.

30. Blue Plains Tunnel Dewatering Pumping Station (“TDPS”) and Enhanced
Clarification Facility (“ECF”). The locations of the ECF and TDPS will be finalized during the
final design. Their approximate location is depicted in the Summary Report. DC Water shall
design, construct, and Place in Operation the TDPS and ECF at Blue Plains at any time up to, but
no later than, the following schedule:

a.  Award Contract for Detailed Design: Completed
b.  Award Contract for Construction: Completed
c.  Place in Operation: March 23, 2018

E. Public Notification

Fl. A visual notification system shall be installed as part of the construction of the
tunnel storage projects for the Anacostia River, the Potomac River and for Rock Creek. The
system shall be installed at a minimum of three locations on each receiving water at public
access locations. The system shall be designed to notify the public of the occurrence of

overflows based on flow monitoring at representative CSO outfalls on each receiving water. The
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system shall comprise a series of colored lights, flags or pendants that shall operate as follows:

a.  Color A shall be displayed as long as flow is detected from the
representative outfall;

b.  Color B shall be displayed for 24 hours after flow is no longer detected
from the representative outfall;

¢.  When operational, the visual notification system shall be described and
explained on DC Water’s web site.

32, DC Water shall finalize the details of the public notification system (e.g.,
selection of representative outfalls, locations, warning devices, and colors) during Facility
Planning for each receiving water. DC Water shall submit its plan with the final details to EPA
for approval pursuant to Section X (EPA Approval of Plans and Submissions).

VIIL. MODIFICATIONS TO SELECTED CSO CONTROLS AND SCHEDULES

33. DC Water agrees that the original 20 year implementation schedule and the work
set forth in Section VI of the 2005 Consent Decree (Selected CSO Controls and Schedules)
remain feasible and equitable, based on current information, assumptions and financial and other
projections. Some of the information originally available to DC Water and its original
assumptions and projections are set forth in, inter alia, the LTCP appended at Appendix A. DC
Water’s original financial assumptions and projections for the 20 year implementation schedule
are set forth in, inter alia, Appendix B.

34. The Parties recognize that the information currently available to DC Water as
well as DC Water’s current assumptions and projections may change during implementation of
the Selected CSO Controls. The schedule and/or the Selected CSO Controls in Section VI
(Selected CSO Controls and Schedules) may be modified based on a significant change in the

information currently available to DC Water, or in DC Water’s current assumptions or
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projections, whether or not such change is anticipated, that renders the Consent Decree no longer
feasible and equitable. Unless the Parties otherwise agree, a request for modification shall not
relieve DC Water of its obligations pursuant to Section VI (Selected CSO Controls and
Schedules) and DC Water shall continue with implementation of the Selected CSO Controls until
the request for modification is either agreed to by the Parties, approved by the Court, or ruled on
by the Court under Section XXII (Modification). Any dispute as to whether or not
implementation of the Selected CSO Controls should continue during the pendency of the
modification request shall not be subject to judicial review or to dispute resolution.

35. The United States on behalf of EPA has accepted the Selected CSO Controls and
the 20 year schedule. Appendices A, B, D and E are not stipulations, however, and the United
States reserves its right to disagree with or to contest particular statements or facts contained
therein. In the event that DC Water seeks a modification to extend the schedule based upon a
significant increase in costs or other changes in financial circumstances, DC Water shall provide
to EPA an update of the information contained in Appendix B and, at EPA’s request, an update
of the key financial variables listed at Appendix C.

36. The failure of DC Water and/or the District to seek, approve, or enact timely and
adequate rate changes or to obtain bond or other financing to implement the work according to
the schedule contained herein based on current information, assumptions and projections shall
not constitute a significant change in circumstances under this Section nor shall such failure by
itself justify any change in or reassessment of the interim milestones or the 20 year schedule in
this Decree.

v [0 Grant Funding. The schedules contained herein assume no federal

appropriations, grants, or funding from sources other than DC Water for performance of the
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work described in Section VI (Selected CSO Controls and Schedules). In the event that DC
Water receives grant funding from federal or other sources for such work, it shall report to EPA
in writing the source, amount, and timing of any such grant funding when it learns that it will be
appropriated or otherwise received. DC Water has the option but is not required to accelerate the
schedule contained in Section VI (Selected CSO Controls and Schedules) based on grant
funding.

38. Modifications made pursuant to this Section shall follow the procedures set forth
in Section XXII (Modification).

39. In the event that DC Water, after consultation with the District, requests a
modification to the schedule or to the Selected CSO Controls, and the United States does not
agree to the proposed modification, DC Water and/or the District may invoke the dispute
resolution procedures of Section XIV (Dispute Resolution).

40. If DC Water, after consultation with the District, requests a modification because
it has decided that it needs to rebid a contract to construct a project, and if DC Water has made
best efforts to communicate with the appropriate personnel at EPA Region 3 to obtain a response
to a request for modification and has promptly responded to any requests for information from
EPA Region 3 related to the requested modification, but EPA does not act on the request for
modification within sixty (60) days after receiving the modification request, DC Water may
initiate informal dispute resolution and issue a notice of the dispute under the dispute resolution
procedures. For all other requests for modification, if DC Water has made best efforts to
communicate with the appropriate personnel at EPA Region 3 to obtain a response to a request
for modification, and has promptly responded to any requests for information from EPA Region

3 related to the requested modification, but EPA does not act on the request for modification
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within one hundred twenty (120) days after receiving the modification request, DC Water may
initiate informal dispute resolution and issue a notice of the dispute under the dispute resolution
procedures.

41. Compliance with the terms of this Decree is not conditioned upon the receipt of
federal or state grant funds and DC Water’s failure to comply is not excused by the lack of
federal or state grant funds, or by the processing of any applications for the same, subject solely

to a force majeure event due to the Anti-Deficiency Act provisions in Section XIII (Force

Majeure).
VIIL. CONTROL SYSTEM COMPLIANCE AND POST-CONSTRUCTION
MONITORING
A. Individual Construction Project Certification.

42. Within sixty (60) days of Placing in Operation each project required under
Section VI (Selected CSO Controls and Schedules), DC Water shall certify under Section XX
(Certification of Submissions) that such project has been designed, constructed and will be
operated in accordance with the terms of this Consent Decree and its NPDES permit.

B. Post-construction monitoring.

43, When the Selected Controls set forth in Section VI (Selected CSO Controls and
Schedules) have been Placed in Operation, DC Water shall comply with the post-construction
monitoring program set forth in its NPDES permit.

44. Following the Effective Date of the First Amendment to the Consent Decree, DC
Water shall include with its next application for NPDES permit renewal proposed revisions to
the post-construction monitoring program to reflect the modifications to the Selected CSO
Controls for the Potomac River and Rock Creek.

IX. LOW IMPACT DEVELOPMENT RETROFIT
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45. DC Water shall promote LIDR in the District of Columbia by performing
projects as set forth in this Section. Such projects shall constitute additional work that DC Water
agrees to perform in addition to the injunctive relief set forth in Section VI (Selected CSO
Controls and Schedules).

46. As set forth in the LTCP, DC Water shall incorporate LIDR techniques into new
construction or reconstruction on DC Water facilities for demonstration projects up to a total
expenditure of $3 million and shall maintain the LIDR projects for at least five (5) years after
each project is Placed into Operation. DC Water shall monitor such projects to obtain data
regarding the effectiveness of LIDR in reducing run-off reaching combined sewers and surface
waters. These LIDR projects shall be in addition to those constructed as a Supplemental
Environmental Project or financed as a Citizen Environmental Project pursuant to the Partial
Consent Decree.

47. DC Water submitted a plan to EPA for approval and a schedule for implementing
and monitoring LIDR on its own property, which plan and schedule have been approved by
EPA. DC Water Placed in Operation all LIDR projects by March 18, 2014. DC Water shall
monitor the LIDR projects for twelve (12) months after Placing in Operation all LIDR facilities.

X. EPA APPROVAL OF PLANS AND SUBMISSIONS

48. After review of any plan, report, or other item that is required to be submitted
pursuant to this Consent Decree (with the exception of requests for modification pursuant to
Section VII (Modifications to Selected CSO Controls and Schedules)), EPA shall in writing: (a)
approve the submission; (b) approve the submission upon specified conditions; (c) approve part
of the submission and disapprove the remainder; or (d) disapprove the submission.

49. If the submission is approved, DC Water shall take all actions required by the

plan, report, or other item, as approved. If the submission is conditionally approved or approved
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only in part, DC Water shall, upon written direction of EPA, take all actions required by the
approved plan, report, or other item that EPA determines are technically severable from any
disapproved portions, subject to DC Water’s right to dispute only the specified conditions or the
disapproved portions, under Section XIV (Dispute Resolution).

30. If the submission is disapproved in whole or in part, DC Water shall, within 45
days or such other time as the Parties agree in writing, correct all deficiencies and resubmit the
plan, report, or other item, or disapproved portion thereof, for approval. Any Stipulated Penalties
applicable to the original submission, as provided in Section XII (Stipulated Penalties), shall
accrue during the 45-day period or other specified period, but shall not be payable unless the
resubmission is untimely or is disapproved in whole or in part; provided that, if the original
submission was so deficient as to constitute a material breach of DC Water’s obligations under
this Decree, the Stipulated Penalties applicable to the original submission shall be due and
payable notwithstanding any subsequent resubmission.

Sl If a resubmitted plan, report, or other item, or portion thereof, is disapproved in
whole or in part, EPA may again require DC Water to correct any deficiencies, in accordance
with the preceding Paragraphs of this Section, subject to DC Water’s right to invoke Dispute
Resolution and the right of EPA to seek Stipulated Penalties, as provided in the preceding
Paragraphs of this Section.

XL REPORTING

s Progress reports are to be provided at quarterly intervals for all milestone events
one year or longer in duration. Each progress report shall summarize the status and progress of
work required for completion of the next milestone and the impact of any delays on completion
of said milesfone, and shall be submitted on the 28" day of the month following each calendar

quarter.
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3, Beginning with the first CSO Quarterly Report due after the Effective Date of the
First Amendment to the Consent Decree, and for every calendar quarter thereafter untii this
Consent Decree terminates in accordance with Section XX VI (Termination), DC Water shall
submit written status reports to U.S. EPA, certified pursuant to Section XX (Certification of
Submissions), and post them on the DC Water website. In each report, DC Water shall provide
the following:

a.  astatement setting forth the deadlines and other terms that DC Water is
required by this Consent Decree to meet since the date of the last quarterly statement, whether
and to what extent DC Water has met these requirements, and the reasons for any
noncompliance;

b.  astatement tracking DC Water’s progress against the detailed
implementation schedules required to be submitted under Section VI (Selected CSO Controls
and Schedules) upon the completion of Facility Planning for each receiving water, whether there
have been any delays, the reasons for the delays, and the actions DC Water is taking or intends to
take to overcome the delays.

c.  ageneral description of the work completed within the three-month period,
and a projection of work to be performed pursuant to this Consent Decree during the next three-
month period. Notification to U.S. EPA of any anticipated delay shall not, by itself, excuse the
delay.

XIL STIPULATED PENALTIES

54. DC Water shall be liable for stipulated penalties for the failure to satisfactorily
achieve any deadline for the start of Facility Planning, submission of a detailed implementation
schedule and summary report on Facility Planning, Award of Contract for Detailed Design and

the Award of Contract for Construction in Section VI (Selected CSO Controls and Schedules), as
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follows:

Period of Noncompliance Penalty Per Day Per Violation
15t to 30™ Day $ 500

315t to 59* Day $ 1,000

60" day until submitted $ 1,500

35 DC Water shall be liable for stipulated penalties for the failure to satisfactorily
Place in Operation any of the required projects by the final deadline set forth for that project in

the schedules in Section VI (Selected CSO Controls and Schedules), as follows:

Period of Noncompliance Penalty Per Day Per Violation
1%t to 30 Day $ 1,000
315 to 59t Day $ 2,000
After 60 Days $ 5,000

56. DC Water shall be liable for stipulated penalties for each failure to properly
perform the CSO monitoring required in its NPDES Permit after the Selected Controls are Placed

in Operation, as follows:

Period of Noncompliance Penalty Per Day Per Violation
15t to 30% Day $ 1,000
315t to 59 Day $ 2,000
60" day until submitted $2,500

57. DC Water shall be liable for stipulated penalties for failure to timely submit any

progress or completion report required in Section XI (Reporting) , as follows:

Period of Noncompliance Penalty Per Day Per Violation
15t to 30'" Day $ 500
315t to 59% Day $ 1,000
60" day until submitted $ 2,000
58. Other Violations: If DC Water fails to comply with a requirement or provision of

this Decree not expressly listed above, it shall be liable for stipulated penalties as follows:

Period of Noncompliance Penalty Per Day Per Violation
1% to 30 Day $ 500

31% to 59% Day $ 1,000

60™ day until submitted $ 2,000
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39, General Provisions. Stipulated civil penalties shall automatically begin to accrue

on the first day DC Water fails to meet any of the schedules required by this Consent Decree or
to satisfy any obligation or requirement of this Consent Decree and shall continue to accrue each
day until DC Water achieves compliance with such schedule, obligation or requirement;
provided, however, that if DC Water submits an appropriately documented request for
modification under Section XXII (Modification) 180 days prior to an affected deadline or
compliance date, and EPA does not act on such request for modification prior to the deadline or
compliance date, stipulated penalties shall not accrue for DC Water’s failure to satisfy the
deadline or compliance date until EPA’s approval or disapproval. This provision shall not apply
if DC Water does not have a reasonable basis to make the request for modification or if the
request is made for purposes of delay. In the event EPA approves or disapproves DC Water’s
request for modification after passage of the affected deadline or compliance date, stipulated
penalties shall begin to accrue from the time EPA acts on the request for modification.

60. Failure to Meet Award of Construction Contract Deadlines Due to Rebidding. If

DC Water elects to rebid a construction contract for a project described in Section VI (Selected
CSO Controls and Schedules), it may request a modification under Section VII (Modifications to
Selected CSO Controls and Schedules). In the alternative, DC Water may rebid and elect to have
any stipulated penalties for failure to meet the Award of Construction Contract deadline due and
owing but to defer their payment. If DC Water meets its deadline for Placing in Operation the
specific project for which penalties were deferred, stipulated penalties for failure to meet the
deadline for Award of Construction Contract will be excused. If DC Water fails to meet the
deadline for Placing in Operation the specific project for which penalties were deferred,

stipulated penalties for the failure to meet both the Award of Construction Contract and the
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Placing in Operation deadlines will be due and payable on demand by the United States. When
DC Water elects a deferral of stipulated penalties for failure to meet an Award of Construction
deadline due to rebidding a project, it shall give written notice to EPA that it intends to rebid the
project and to defer stipulated penalties. When it awards the contract for construction of that
project, DC Water shall so notify EPA and advise it in writing of the amount of stipulated
penalties accrued pursuant to Section XII (Stipulated Penalties) that are due and owing but
deferred.

61. Stipulated civil penalties shall be paid within thirty (30) days of the date of a
demand for payment of stipulated civil penalties for any non-compliance with any of the
schedules of performance or requirements set forth in this Consent Decree.

62. In the event that a stipulated penalty is not paid according to the instructions in a
written demand from the United States, the stipulated civil penalty shall be payable with interest
from the original due date to the date of payment, at the statutory judgment rate set forth at 28
U.S.C. § 1961(a).

63. Stipulated civil penalties shall be paid electronically or by submitting a certified
or cashier’s check payable to “Treasurer, the United States of America”, and tendered to the
United States Attorney for the District of Columbia. Simultaneously, DC Water shall send copies
of the certified or cashier’s check, together with a letter describing the basis for the penalties, to
Chief, Environmental Enforcement Section, United States Department of Justice, Post Office
Box 7611, Ben Franklin Station, Washington, D.C. 20044, and to Section Chief, Compliance and
Enforcement Branch, Water Protection Division, US EPA Region 3, 1650 Arch Street,
Philadelphia, PA 19103. The transmittal letter shall reference the caption, the civil action

number, and DOJ Number 90-5-1-1-07137.
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64. Payment of stipulated civil penalties as set forth above shall be in addition to any
other rights or remedies which may be available to the United States or its agencies by reason of
DC Water’s failure to comply with the requirements of this Consent Decree and all applicable
Federal, state or local laws, regulations, wastewater discharge permit(s) and all other applicable
permits. Where a violation of this Consent Decree is also a violation of such laws, regulations, or
permits, DC Water shall be allowed a credit, in the amount of any Stipulated Penalties paid, as a
set-off against any statutory penalties imposed for such violation.

65. If DC Water invokes dispute resolution and the Court resolves the dispute against
DC Water, stipulated penalties which have accrued during the pendency of the dispute shall be
payable, as set forth herein, upon resolution of the dispute; provided, however, that in the event
that the Director of the Water Protection Division requires more than sixty (60) days to issue a
final agency decision concerning the dispute, DC Water shall be liable only for sixty (60) days of
stipulated penalties for the period from submission of the final Statements of Position or written
Reply until issuance of the final agency decision, as set forth in Section XIV (Dispute
Resolution). Stipulated penalties shall begin to accrue again upon issuance of the final agency
decision.

XIII. FORCE MAJEURE

66. “Force Majeure” for the purposes of this Consent Decree is defined as an event
arising from causes beyond the control of DC Water or the control of any entity controlled by
DC Water, including its consultants and contractors, which delays or prevents the performance
of any obligation under this Consent Decree. Nothing in this Section is intended to relieve DC
Water of its duty to use due diligence to complete the requirements of this Consent Decree in a
timely manner or of DC Water’s obligation to meet all discharge limitations and other

obligations contained in DC Water’s NPDES Permit. Unanticipated or increased costs or

32



Case 1:00-cv-00183-TFH Document 115-1 Filed 05/19/15 Page 36 of 58

Consolidated Civil Action No. 1:00CV00183TFH

changed financial circumstances are not Force Majeure events, except as provided in Paragraph
68 (Anti-Deficiency Act Events) below, although in certain instances they may constitute the
basis for a request for modification pursuant to Section VII (Modifications to Selected CSO
Controls and Schedules).

67. Permitting: Failure to apply for a required permit or approval, or to provide in a
timely manner all information required to obtain a permit or approval necessary to meet the
requirements of this Consent Decree, are not Force Majeure events. However, failure of a
permitting authority to issue a necessary permit in a timely fashion is an event of Force Majeure
where the failure of the permitting authority to act is beyond the control of DC Water and DC
Water demonstrates that it has taken all steps available to it to obtain the necessary permit,
including but not limited to:

a.  Promptly providing reasonably known permitting authorities with copies of
this Consent Decree, when lodged, as well as briefing each such authority, both orally and with
written materials if necessary, on the projects and schedules contained therein in order to
coordihate permitting submittals and approvals;

b.  submitting a complete permit application within two (2) months of the date
identified in the detailed implementation schedule to apply for permits that are known to be
required, and in a prompt fashion for those permits not known to be required or previously
identified in the schedule;

c.  responding to requests for additional information by the permitting
authority in a timely fashion;

d.  making regular inquiry, approximately every 45 days, both verbally and in

writing, with the permitting authority after initial or supplemental permit filings, to determine the
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status of the permit application;

e.  seeking relief from higher management officials within the permitting
authority where permit processing delays threaten to cause noncompliance with any deadline in
this decree;

A accepting lawful permit terms and conditions; and

g.  prosecuting appeals of any unlawful terms and conditions imposed by the
permitting authority in an expeditious fashion.

68. Anti-Deficiency Act Events: Nothing in this Decree shall be construed to

require an expenditure, obligation or contract in violation of the Anti-Deficiency Act, 31 U.S.C.
§§ 1341 et seq. Where an expenditure, obligation or contract is subject to the Anti-Deficiency
Act, DC Water’s obligations shall be subject to the availability of appropriated funds. In such
case, DC Water must identify the portion of its budget related to implementation of this Consent
Decree that is comprised of appropriated or other funds, and demonstrate why the unavailability
of those appropriated or other funds will delay specific obligations.

69. To the extent made necessary by lack of appropriated funds, DC Water may
obtain deferral of compliance with an obligation of this Consent Decree until its next annual
budget cycle if, within sixty (60) days after DC Water knew or should have known of the event
described in Paragraph 70 below, it provides in writing to EPA Region Il a statement which
shows the following:

a.  That it included in its annual budget, which accompanies the District of
Columbia budget submitted to the President for transmission to the Congress pursuant to Section
446 of the District of Columbia Home Rule Act, D.C. Code Sec. 1-204.46 (2001), sufficient

money to carry out such objective;
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b.  That it made diligent efforts to obtain Congressional enactment of that part
of the budget act;

c.  That it expressly identified in the annual fiscal year adopted budget
prepared for Congressional use such obligation (not necessarily to include reference to this
Decree as such) together with the amount of money tied to performing such obligation; and

d.  That Congress acted expressly to eliminate such amount of money or to
reduce it below the level necessary to perform the obligation, or that Congress made an across
the board reduction in DC Water’s appropriation as shown in DC Water’s adopted budget
without expressly saving such obligation and the across the board reduction, as applied
proportionately to the amount of money shown in the adopted budget for such obligation, left an
insufficient amount to carry out that obligation.

70. General Requirements: When circumstances are occurring or have occurred

which may delay the completionrpf any requirement of this Consent Decree, whether or not due
to a Force Majeure event, DC Water shall so notify EPA, in writing, within fifteen (15) days
after DC Water knew, or should have known, of the delay or anticipated delay. The notice shall
describe in detail the basis for DC Water’s contention that it experienced a Force Majeure delay,
the anticipated length of the delay, the precise cause or causes of the delay, the measures taken or
to be taken to prevent or minimize the delay, and the timetable by which those measures will be
implemented. Failure to so notify the United States shall constitute a waiver of any claim of
Force Majeure as to the event in question.

b3 A If the United States finds that a delay in performance is, or was, caused by a
Force Majeure event, it shall extend the time for performance, in writing, for a period to

compensate for the delay resulting from such event and stipulated penalties shall not be due for
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such period. In proceedings on any dispute regarding a delay in performance, the dispute
resolution provisions of Section XIV (Dispute Resolution) shall apply and DC Water shall have
the burden of proving that the delay is, or was, caused by a Force Majeure event, and that the
amount of additional time requested is necessary to compensate for that event.

72. Compliance with a requirement of this Consent Decree shall not by itself
constitute compliance with any other requirement. An extension of one compliance date based on
a particular event shall not automatically extend another compliance date or dates. DC Water
shall make an individual showing of proof regarding the cause of each delayed incremental step
or other requirement for which an extension is sought. DC Water may petition for the extension
of more than one compliance date in a single request.

XIV. DISPUTE RESOLUTION

73 This Court shall retain jurisdiction for the purpose of adjudicating, in the manner
provided by this Section, all disputes between DC Water and the United States that may arise
under the provisions of this Consent Decree. Unless otherwise expressly provided in this Consent
Decree, the dispute resolution procedures of this Section shall be the exclusive mechanism to
resolve disputes arising under or with respect to this Consent Decree. However, the procedures
set forth in this Section shall not apply to actions by the United States to enforce obligations of
DC Water that have not been disputed in accordance with this Section.

74. Permit actions pursuant to 40 C.F.R. Part 124, including issuance, denials, and
modifications, shall not be subject to this Consent Decree, but rather shall continue to be handled
through the administrative and judicial procedures set forth in those regulations.

73 Any dispute which arises under or with respect to this Consent Decree shall in
the first instance be the subject of informal negotiations between DC Water and the United

States. Notice of the dispute shall be transmitted no later than fourteen (14) days from the date of
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the circumstances giving rise to the dispute. The period for informal negotiations shall not
exceed twenty (20) days from the date of receipt of the original notice of the dispute, unless DC
Water and the United States otherwise agree in writing to extend that period.

76. If the informal negotiations are unsuccessful, the position of the United States
shall control unless, within twenty (20) days after the conclusion of the informal negotiation
period, DC Water invokes the formal dispute resolution procedures of this Section by serving on
the United States a written Statement of Position on the matter in dispute, which shall set forth
the nature of the dispute with a proposal for its resolution as well as any factual data, analysis or
opinion supporting that position and any supporting documentation (including the Long Term
Control Plan or portions thereof) relied upon.

70 Within thirty (30) days of the receipt of a Statement of Position, pursuant to this
Section, the United States may serve on DC Water its own Statement of Position, which may
include an alternate proposal for resolution of the dispute as well as any factual data, analysis, or
opinion supporting that position and all supporting documentation (including the Long Term
Control Plan or portions thereof) relied upon by the United States. Within 15 days after receipt of
such Statement, DC Water may serve on the United States a written Reply.

78. Matters Accorded Record Review: With the exception of modification requests

pursuant to Section VII (Modifications to Selected CSO Controls and Schedules), this Paragraph
shall pertain to disputes subject to the procedures of this Section that concern the adequacy or
nature of the work to be performed under Section VI (Selected CSO Controls and Schedules), or
other matters that are accorded review on the administrative record under applicable principles of
administrative law. For matters subject to this Paragraph, DC Water shall have the burden of

showing that the position of the United States is arbitrary and capricious or otherwise not in
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accordance with applicable law or this Consent Decree. Plaintiff shall compile an administrative
record, which shall consist of the Statements of Position and supporting documentation relied
upon (including the LTCP or portions thereof that the parties incorporated into their Statements)
and other documents considered and relied upon by EPA in arriving at its final administrative
decision. Where appropriate, EPA may allow DC Water, the District of Columbia, Citizen
Plaintiffs, and/or other members of the public to make supplemental submissions. The Director
of the Water Protection Division shall issue a written final administrative decision resolving the
dispute based on the administrative record. Stipulated penalties for the period from submission of
the final Statement of Position or written Reply until issuance of the final administrative decision
shall accrue for no more than sixty (60) days, even if EPA issues the final administrative
decision after more than 60 days. The final administrative decision shall be effective in ten (10)
days, unless DC Water moves for judicial review within ten (10) days of its receipt of the final
agency decision.

o Modification Requests: In the case of requests for modification of the Selected

CSO Controls and/or schedules pursuant to Section VII (Modifications to Selected CSO Controls
and Schedules), DC Water shall bear the burden of demonstrating that the requested modification
should be approved in accordance with Section VII (Modifications to Selected CSO Controls and
Schedules). EPA’s final decision shall be binding on DC Water, unless within twenty (20) days
of its receipt DC Water submits a modification request to the Court. If the Director of the Water
Protection Division does not issue a final decision on a request for modification within one
hundred twenty (120) days from the date that DC Water submits its Reply to the United States’
Statement of Position, DC Water may elect to move in Court to modify the Consent Decree.

80. Other Matters: In the case of other matters not subject to Paragraphs 78 and 79
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above, DC Water shall have the burden to demonstrate that its actions or positions were taken in
accordance with the terms, conditions, requirements and objectives of this Consent Decree and
the Clean Water Act. The Director of the Water Protection Division will issue a final decision
resolving the dispute which will be binding on DC Water, unless within twenty (20) days of its
receipt DC Water serves on the United States a motion for judicial review of the decision setting
forth the matter in dispute, the efforts made to resolve it, the relief requested, and the schedule, if
any, within which the dispute must be resolved to ensure orderly implementation of this Consent
Decree. Stipulated penalties for the period from submission of the final Statement of Position or
written Reply until issuance of the final administrative decision shall accrue for no more than
sixty (60) days, even if EPA issues the final administrative decision after more than 60 days.

81. Where the dispute arises from DC Water’s request for modification of the
Selected CSO Controls and/or schedules pursuant to Section VII (Modifications to Selected CSO
Controls and Schedules), the matter shall not be subject to the principles of record review in
Paragraph 78. For other matters, if DC Water and the United States disagree as to whether the
dispute should proceed under the principles of record review or not, DC Water shall follow the
procedures determined by EPA to be applicable. Upon appeal, the Court shall determine which
procedures are applicable in accordance with the standards set forth in this Section.

82. Submission of any matter to the Court for resolution shall not extend or stay any
of the deadlines set forth in this Consent Decree unless the Parties agree to such extension in
writing or the Court grants an order extending such deadline(s). Stipulated penalties with respect
to the disputed matter shall continue to accrue but payment shall be stayed pending resolution of
the dispute as provided in this Section. Notwithstanding the stay of payment, stipulated penalties

shall accrue from the first day of noncompliance with any applicable provision of this Consent
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Decree. In the event that DC Water does not prevail on the disputed issue, stipulated penalties
shall be assessed and paid as provided in Section XII (Stipulated Penalties).

XV. RIGHT OF ENTRY

83. Commencing upon the date of lodging of this Consent Decree, U.S. EPA and its
representatives, contractors, consultants, and attorneys shall have the right of entry into and upon

the premises of DC Water at all reasonable times, upon proper presentation of credentials, for the

purposes of’

a.  Monitoring the progress of activities required by this Consent Decree;

b.  Verifying any data or information required to be submitted pursuant to this
Consent Decree;

c.  Obtaining samples and, upon request, splits of any samples taken by DC
Water or its consultants. Upon request, DC Water will be provided with splits of all samples
taken by the United States;
d.  Inspecting and evaluating the CSO System;
e.  Inspecting and reviewing any record required to be kept under the
provisions of this Consent Decree or any NPDES Permit and the Clean Water Act; and
L Otherwise assessing DC Water’s compliance with this Consent Decree.
84. This Section XV (Right of Entry) in no way limits or affects any right of entry
and inspection, or any other right otherwise held by the United States, U.S. EPA and any other
governmental entity, pursuant to applicable federal or state laws, regulations.
85.  DC Water reserves the right to request the laboratory analytical results of samples
taken from the CSS by the United States during the term of this Consent Decree, and any non-
privileged reports prepared using such results.

XVI. NOT A PERMIT/COMPLIANCE WITH OTHER STATUTES/REGULATIONS
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86. This Consent Decree is not and shall not be interpreted to be a permit or
modification of any existing permit issued pursuant to Section 402 of the Act, 33 U.S.C. § 1342.
This Consent Decree does not relieve DC Water of any obligation to apply for, obtain and
comply with the requirements of any new or existing NPDES permit or to comply with any
federal, state or local laws or regulations, including, but not limited to its obligations to obtain a
permit for its wastewater treatment and collection system or facilities and to comply with the
requirements of any NPDES permit or with any other applicable federal or state law or
regulation. Any new permit, or modification of existing permits, must be complied with in
accordance with federal and state laws and regulations.

XVII. FAILURE OF COMPLIANCE

87. The United States does not, by its consent to the entry of this Consent Decree,
warrant or aver in any manner that DC Water’s complete compliance with this Consent Decree
will result in compliance with the provisions of the Clean Water Act, 33 U.S.C. §§ 1251 et seq.,
or with DC Water’s NPDES permit. Notwithstanding EPA’s review or approval of any Scope of
Work, report, or plans and specifications, pursuant to this Consent Decree, DC Water shall
remain solely responsible for any non-compliance with the terms of this Consent Decree, all
applicable permits, the Clean Water Act, and regulations promulgated thereunder. The pendency
or outcome of any proceeding concerning issuance, reissuance, or modification of any permit
shall neither affect nor postpone DC Water’s duties and obligations as set forth in this Consent
Decree.

XVIII. EFFECT OF DECREE AND NON-WAIVER PROVISIONS

88. The Parties agree that this Consent Decree resolves the civil claims for violation
of water quality standards and for long-term injunctive relief (Claim One) alleged in the

Complaint filed by the United States through the date of lodging of this Decree.
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89. The Consent Decree in no way affects or relieves Settling Defendants of any
responsibility to comply with any federal, state, or local law or regulation.

90. The Parties agree that DC Water is responsible for achieving and maintaining
complete compliance with all applicable federal and state laws, regulations, and permits, and that
compliance with this Consent Decree shall be no defense to any actions commenced pursuant to
said laws, regulations, or permits.

91. The United States reserves the right to file a civil action for statutory penalties or
injunctive relief against DC Water for any violations of the Clean Water Act by DC Water which
occur after the date of lodging of this Consent Decree and any such violations occurring prior to
that date that are not specifically alleged as Claims for Relief in the Complaints.

92. This Consent Decree does not limin or affect the rights of DC Water, the District
of Columbia, or the United States as against any third parties which are not parties to this
Consent Decree.

93. The Parties reserve any and all legal and equitable remedies available to enforce
the provisions of this Consent Decree. This Consent Decree shall not limit any authority of EPA
under any applicable statute, including the authority to seek information from DC Water or to
seek access to the property of DC Water, nor shall anything in this Consent Decree be construed
to limit the authority of the United States to undertake any action against any person, including
DC Water, in response to conditions that may present an imminent and substantial endangerment
to the environment or the public health or welfare.

94. Obligations of DC Water under the provisions of this Consent Decree to perform
duties scheduled to occur after the date of lodging, but prior to the Effective Date of the First

Amendment to the Consent Decree, shall be legally enforceable from the date of lodging of this
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Consent Decree. Liability for stipulated penalties, if applicable, shall accrue for violation of such
obligations as of the date of violation and payment of such stipulated penalties may be demanded
by the United States upon or after the Effective Date of the First Amendment to the Consent
Decree.

Us. The United States reserves the right to file a criminal action for statutory
penalties or other criminal relief against DC Water for any violations by DC Water of the Clean
Water Act or other applicable federal statutes.

96. It is the intent of the Parties hereto that the clauses hereof are severable, and
should any clause(s) be declared by a court of competent jurisdiction to be invalid and
unenforceable, the remaining clauses shall remain in full force and effect.

97. The United States reserves all remedies available to it for violations of Federal,
State and local law.

XIX. COSTS OF SUIT

98. The Parties shall bear their own costs and attorney’s fees with respect to this
action and to matters related to this Consent Decree.

XX. CERTIFICATION OF SUBMISSIONS

89, DC Water shall maintain copies of any underlying research and data in its
possession, custody or control for any and all documents, scope of work, reports, plans and
specifications, or permits submitted to EPA pursuant to this Consent Decree for a period of five
(5) years, except that DC Water shall not be required to maintain copies of drafts of documents,
scope of work, reports, plans and specifications, reports or permits. DC Water shall require any
independent contractor implementing this Consent Decree to also retain such materials for a
period of five (5) years. DC Water shall submit suchi supporting documents to EPA upon request.

DC Water shall also submit to EPA upon request any other documents that relate to or discuss
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the operation, maintenance, repair, or construction of the CSO system (or any portion thereof), or
that relate to or discuss the number, frequency, volume, quality or environmental impact of CSO
discharges. In all notices, documents or reports submitted to EPA pursuant to this Consent
Decree, a senior management official of DC Water shall sign and certify such notices, documents
and reports as follows:

I certify under penalty of law that this document and all
attachments were prepared under my direction or supervision in
accordance with a system designed to ensure that qualified
personnel properly gather and evaluate the information submitted.
Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the
information submitted is, to the best of my knowledge and belief,
true, accurate and complete. [ am aware that there are significant
penalties for submitting false information, including the possibility
of fine and imprisonment.

XXIL. FORM OF NOTICE

100.  Unless otherwise specified within the terms of this Consent Decree, all reports,
notices, or any other written communications required to be submitted under this Consent Decree
shall be sent to the respective parties at the following addresses:

As to the United States:

Department of Justice

Chief, Environmental Enforcement Section
Environment and Natural Resources Division
U.S. Department of Justice

Post Office Box 7611, Ben Franklin Station
Washington, DC 20044

Reference DOJ Case No. 90-5-1-1-07137

United States Attorney
District of Columbia
Judiciary Center

555 Fifth Street NW
Washington, DC 20530

EPA
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Director

Water Enforcement Division

Office of Regulatory Enforcement
U.S. Environmental Protection Agency
OECA-ORE-WED

Ariel Rios Building

12t and Pennsylvania Ave, NW

Mail Code 2243A

Washington, DC 20004

Chief

NPDES Branch (3WP42)

Water Protection Division

U.S. Environmental Protection Agency
Region III

1650 Arch Street

Philadelphia, PA 19103

Yvette Roundtree (3RC20)

Office of Regional Counsel

U.S. Environmental Protection Agency
Region III

1650 Arch Street

Philadelphia, PA 19103

As to DC Water:

George S. Hawkins or his successor

General Manager

District of Columbia Water and Sewer Authority
5000 Overlook Avenue, SW

Washington, D.C. 20032

Deputy General Manager/Chief Enginner
District of Columbia Water and Sewer Authority
5000 Overlook Avenue, SW

Washington, D.C. 20032

As to the District:

The Attorney General of District of Columbia
One Judiciary Square

441 Fourth Street NW

Suite 600 South

Washington, DC 20001
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XXII. MODIFICATION

101.  This Consent Decree contains the entire agreement of the Parties and shall not be
modified by any prior oral or written agreement, representation or understanding. Priof drafts of
this Consent Decreé shall not be used in any action involving the interpretation or enforcement
of this Consent Decree.

102.  The non-material terms of this Consent Decree may be modified by a subsequent
written agreement signed by all the Parties. If all the Parties agree to a material modification in
writing, they may apply to the Court for approval thereof. If the Parties do not reach agreement
on such material modification, the request for modification shall be subject to the dispute
resolution procedures of this Decree. All material modifications shall be in writing and approved
by the Court before they will be deemed effective.

103.  Inthe event DC Water requests a material modification to the Selected CSO
Controls and/or the schedule set forth in Section VI (Selected CSO Controls and Schedules), DC
Water shall arrange for additional public participation prior to submitting the modification
request to the United States. DC Water shall initially consult with EPA concerning the
modification and the scope of public participation to be obtained by DC Water prior to
submission of a formal request for modification from DC Water to EPA.

a.  The proposed modification package shall be submitted to EPA and shall
contain the following:
i. the basis for the modification and the supporting technical and
regulatory justification (including if applicable the LTCP or pertinent portions thereof);
ii. any changes to the Selected CSO Controls and/or to the schedule in

Section VI (Selected CSO Controls and Schedules), along with any supporting data;
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iii. a demonstration of material compliance with any applicable
requirements of the 1994 CSO Policy; and
iv. a demonstration that public participation has occurred.

b. If the United States, after consultation with the District of Columbia, agrees
to the modification, the proposed changes to the Selected CSO Controls and/or the schedules
shall be executed by appropriate officials on behalf of the United States, the District of
Columbia, and DC Water and lodged with the Court for a period of public comment prior to
entry. If the United States does not agree to the proposed modification, the matter shall be
subject to the procedures of Section XIV (Dispute Resolution).

XXIII. PUBLIC COMMENT

104.  The parties agree and acknowledge that final approval by the United States and
entry of this Consent Decree is subject to the requirements of 28 C.F.R. § 50.7, which provides
for notice of the lodging of this Consent Decree in the Federal Register, an opportunity for public
comment, and consideration by the United States of any comments. This Paragraph does not
create any rights exercisable by the Settling Defendants, and Settling Defendants shall not
withdraw their consent to this Consent Decree between lodging and entry of this Consent Decree
and hereby consents to entry of this Decree without further notice.

105.  All information and documents submitted by Settling Defendants to U.S. EPA
pursuant to this Consent shall be subject to public inspection, unless identified and supported as
confidential by DC Water in accordance with 40 C.F.R. Part 2.

XXIV. CONTINUING JURISDICTION OF THE COURT

106.  The Court shall retain jurisdiction to enforce the terms and conditions of this
Consent Decree and to resolve disputes arising hereunder as may be necessary or appropriate for

the construction, modification or execution of this Consent Decree.
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XXV.  APPENDICES

Appendix A is the Long Term Control Plan and its Appendices.

Appendix B contains DC Water’s financial assumptions and projections that it sets forth
as its basis for the 20 year implementation schedule in this Consent Decree.

Appendix C contains a list of key financial variables to be updated in the event of a
request for modification due to changed financial circumstances pursuant to Section VII
of the 2005 Consent Decree (Modifications to Selected CSO Controls and Schedules).

Appendix D contains the TN/Wet Weather Plan Summary Report.

Appendix E contains the Summary of Gray/Green and Green CSO Controls for the
Potomac and Rock Creek Sewersheds.

Appendix F contains the Green Infrastructure Program for the Potomac and Rock Creek
Sewersheds.
XXVI. TERMINATION

107.  This Consent Decree shall terminate upon motion of the United States to the
Court after each of the following has occurred:

a.  DC Water has Placed in Operation all of the construction projects required
under Section VI (Selected CSO Controls and Schedules);

b.  DC Water has demonstrated that it has achieved and maintained compliance
with the water quality based CSO numerical effluent limitations and the performance standards
requiring that the Selected CSO Controls be implemented, operated and maintained as described
in DC Water’s NPDES Permit for two years after the Selected CSO Controls are Placed in
Operation;

c.  DC Water has satisfactorily implemented its LIDR projects and programs as
required by Section IX (Low Impact Development Retrofit);

d.  DC Water has paid all stipulated penalties and any other monetary
obligations due hereunder, and no penalties or other monetary obligations due hereunder are

outstanding or owed to the United States; and
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e.  DC Water has certified completion to the United States, and the United

States has not contested DC Water’s completion or compliance.

108.  The Consent Decree shall not terminate if, within 90 days of certification by DC
Water to the United States of compliance pursuant to this Section, the United States asserts in
writing that full compliance has not been achieved, or seeks further specific information in order
to evaluate DC Water’s certification. If the United States disputes DC Water’s full compliance,
this Consent Decree shall remain in effect pending resolution of the dispute by the parties or the
Court.

109.  Notwithstanding Paragraph 108 above, if DC Water submits a certification to the
United States that it has completed all the requirements in Paragraph 107 above, and the United
States does not respond on or before 90 days, DC Water may file a motion to the Court seeking
termination of this Consent Decree.

XXVII. SIGNATORIES

110.  The Assistant Attorney General on behalf of the United States and the
undersigned representatives of the Settling Defendants certify that they are fully authorized to
enter into the terms and conditions of this Consent Decree and to execute and legally bind such

party to this document.

Entered this day of , 2015

Chief Judge, United States District Court
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Consolidated Civil Action No. 1:00CV00183TFH

THE UNDERSIGNED PARTIES enter into this First Amendment to Consent Decree in the
matter of Anacostia Watershed Society, et al., v. District of Columbia Water and Sewer Authority
and the District of Columbia; and United States of America v. District of Columbia Water and
Sewer Authority and the District of Columbia

[RESERVED]
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Executive Summary

1. PURPOSE

The District of Columbia Water and Sewer Authority (WASA or Authority) has prepared this report
to describe the development and selection of the plan for controlling combined sewer overflows
(CSOs) in the District of Columbia. The plan for controlling CSOs is called a Long Term Control
Plan or LTCP.

In June 2001, WASA submitted a Draft LTCP to regulatory agencies and the public for review and
comment. An extensive public outreach and comment period followed in the summer and autumn
of 2001. This report presents the proposed Final LTCP. It has been developed taking into
consideration regulatory agency comments, public comments, and additional water quality standard
and total maximum daily load (TMDL) requirements.

2. BACKGROUND

Like many older cities in the United States, the sewer system in the District is comprised of both
combined sewers and separate sanitary sewers. A combined sewer carries both sewage and runoff
from storms. Modern practice is to build separate sewers for sewage and storm water, and no new
combined sewers have been built in the District since the early 1900's. Approximately one-third of
the District (12,478 acres) is served by combined sewers. The majority of the area served by
combined sewers is in the older developed sections of the District. The combined sewer area is
shown on Figure ES-1.

In the combined sewer system, sewage from homes and businesses during dry weather conditions is
conveyed to the District of Columbia Wastewater Treatment Plant at Blue Plains, which islocated in
the southwestern part of the District on the east bank of the Potomac River. There, the wastewater is
treated to remove pollutants before being discharged to the Potomac River. When the capacity of a
combined sewer is exceeded during storms, the excess flow, which is a mixture of sewage and storm
water runoff, is discharged to the Anacostia and Potomac Rivers, Rock Creek and tributary waters.
The excess flow is called Combined Sewer Overflow (CSO). There are atotal of 60 CSO outfallsin
the combined sewer system listed in the National Pollutant Discharge Elimination System (NPDES)
Permit issued by the Environmental Protection Agency (EPA) to WASA.

Discharges of CSOs can adversely impact the quality of the receiving waters. The primary purpose
of the LTCP is to control CSOs such that water quality standards are met. In the District of
Columbia water quality standards, the designated use of the Anacostia River, Potomac River and
Rock Creek is Class A or suitable for primary contact recreation. Because the water quality in the
receiving waters currently does not meet these standards much of the time, the actual use of the water
body is Class B or suitable for secondary contact recreation and aquatic enjoyment. In recognition of
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this condition, District law prohibits primary contact recreation such as swimming in each of the
receiving waters.

Information collected to develop the LTCP demonstrates that water quality is affected by many
sources other than CSOs, including storm water, upstream sources outside of the District, and in the
Anacostia River by the sediments in the bottom of the river. While the LTCP is only required to
address CSOs, WASA has considered these other sources to identify the impact of CSOs as
compared to other sources of pollution. Thiswill assist in developing a watershed-based approach to
improving water quality beyond the CSO control described in the LTCP.

3. EXISTING CONDITIONS

In order to assess the impact of CSO control on receiving water quality, computer models of the
combined sewer system, separate storm water system and of Rock Creek were developed. In
addition, existing computer models of the Anacostia River and the Potomac River were adapted for
use in the study. The computer models were calibrated based on historical data and on 9 to 12
months of monitoring data collected in the receiving waters, the combined sewer system, CSOs and
in the separate storm water system.

In accordance with EPA guidelines, CSO planning was based on “average year” conditions. The
rainfall in the period 1988-1990 was sel ected as representative of average conditions based on review
of 50 years of rainfall data at Ronald Reagan National Airport. The representative three-year period
contains arelatively wet year, a dry year and an average year. Average year conditions are defined
as the arithmetic average of the predictions for years 1988, 1989 and 1990. In the process of
developing the Final LTCP, other rainfall conditions such as the 1-year and 5-year design storms
were also investigated.

Using the combined sewer system model, CSO overflow volumes and frequencies were predicted for
existing conditionsin the average year. The predicted CSO overflow volumes for the average year
conditions are shown on Table ES-1.

TableES-1
Existing Conditions: Annual CSO Overflow Predictionsfor Average Y ear
Anacostia Potomac Rock
Item River River Creek Total System

CSO Overflow Volume (million gallons/yr)

No Phase | Controls (prior to 1991) 2,142 1,063 49 3,254

With Phase | Controls (after 1991) 1,485 953 52 2,490
Number of Overflows/yr

No Phase | Controls (prior to 1991) 82 74 30 -

With Phase | Controls (after 1991) 75 74 30 -
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The Phase | CSO controls consist of in-system storage devices called inflatable dams and a CSO
treatment system called the Northeast Boundary Swirl Facility. These controls were completed in
1991. As of the writing of this report, certain inflatable dams are not functional and are in the
process of being replaced.

Using the predicted pollutant loads from the combined sewer system, separate storm water system
and the upstream boundary, the water quality in each receiving water was predicted for average year
conditions. The following summarizes the characteristics of each receiving water:

Anacostia River - The Anacostia River is arelatively stagnant water body with a long residence time
that is significantly affected by the tide. Both dissolved oxygen and bacteria concentrations are
problems. Low dissolved oxygen levels typically occur in the summer months of June to August
and typically follow a significant local or upstream wet weather event. The low dissolved oxygen is
driven by the naturally low saturation level of oxygen in the water due to the high water temperature
and the influx of pollutant loads from wet weather events. The sluggish nature of the river does not
allow effective re-aeration, contributing to the low dissolved oxygen. In addition to direct loads of
oxygen consuming pollutants from CSO, storm water, and the upstream boundary, the sediments in
the Anacostia River are known to exert a substantia oxygen demand. Dissolved oxygen levels
below 2.0 mg/L can occur severa times per summer month, with each episode lasting 1 to 2 days.
Fish kills have been observed in the past under these conditions. Bacteria concentrations (fecal
coliform) are relatively high and are predicted to exceed the Class A monthly standard for the
majority of the average year. In addition to CSO, bacterial pollution from storm water and the
upstream boundary are significant.

Rock Creek - Rock Creek is a free-flowing stream that is unaffected by the tide for the majority of its
length. The stream is naturally aerated by turbulence as it flows over the irregular bottom of the
creek bed. There is no evidence of low dissolved oxygen problems in Rock Creek and
bacteriological concentrations are the primary concern. Bacteria (fecal coliform) concentrations in
Rock Creek are predicted to be above the Class A monthly standard every month in the average year
under existing conditions. The maority of the load comes from storm water and upstream sources.
The volume of water in Rock Creek in any particular reach is relatively small. Asaresult, it is not
able to absorb significant wet weather 1oads without causing relatively high bacteria concentrations
in the creek. The free-flowing nature of the creek causes relatively short residence time of wet
weather pollution.

Potomac River - The water quality of the Potomac River is much better than that in the Anacostia
River or Rock Creek. This is due both to the low pollutant loads and the size and assimilative
capacity of the river. In the upstream reaches of the river from the Memorial Bridge to Georgetown,
the Class A bacteria standard is only predicted to be exceeded one month out of the year by a
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relatively small amount. Downstream of the Memorial Bridge, no exceedances are predicted on a
monthly basis. Low oxygen is not asignificant problem in the Potomac River.

4. ALTERNATIVESEVALUATION
A wide range of technologies was considered to control CSOs. The technologies are grouped into
the following general categories:

e Source Controls— such as public education, a higher level of street sweeping, additiona
construction site controls, more frequent catch basin cleaning, garbage disposal bans and
combined sewer flushing;

e Inflow Controls — such as Low Impact Development-Retrofit, rooftop greening, storm water
treatment, street storage of storm water, rain leader disconnections, extending storm sewers
to receiving waters;

e Sewer System Optimization - such as real time control, storing combined sewage in existing
sewers, revision to facility operations;

e Sewer Separation — such as partial or complete separation;

e Storage Technologies— such as retention basins and tunnels;

e Treatment Technologies - such as screening, sedimentation, high rate physical chemical
treatment, swirl concentrators and disinfection;

e Recelving Water Improvement — such as aeration and flow augmentation

Each technology was evaluated for its ability to reduce CSO volume and the pollutants in CSO.
After the initial screening, groups of technologies were assembled into control plans for each
receiving water. The alternatives were evaluated against the following criteria:

e Regulatory Compliance — Ability to meet the EPA CSO Policy which is now part of the
Clean Water Act, D.C. Water Quality Standards, WASA’s Nationa Pollutant Discharge
Elimination System (NPDES) Permit and the total maximum daily load (TMDL) allocations
for the Anacostia River for dissolved oxygen (biochemical oxygen demand or BOD) and
water clarity (total suspended solids or TSS).

o Codt effectiveness— Ability to achieve the greatest benefit at the lowest reasonable cost.

e Northeast Boundary Flooding — Ability to relieve street flooding and basement sewer back-
ups from the combined sewer system in the Northeast Boundary area.

e Non-monetary factors — Implementability, operational complexity, ability to upgrade and
other non-monetary factors.
e Public Acceptance — Responsiveness to public comments.
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In accordance with EPA guidelines, each aternative was configured and evaluated to reduce CSO
overflows to between zero and 12 events per average year. Note that control plans which achieve
zero overflows for al storms in the 1988-1990 analysis period would not eliminate overflows under
al conditions. Rainfall conditions more severe than those represented in the three-year analysis
period will occur and can cause CSO events. For that reason, complete sewer separation that would
achieve zero CSO overflows under all conditions was aso evaluated. In response to public
comments, control plans were also developed for various return frequency design storms such as the
1-year, 2-year and 5-year storms. Costs, CSO overflow volume reductions, and benefits to receiving
waters were evaluated for each level of CSO control.

5. PUBLIC PARTICIPATION

WASA conducted an extensive public participation program designed to educate the affected public
and to obtain their input and consultation in selecting the long term CSO controls. The public
participation process included public meetings, establishment of a Stakeholder Advisory Panel, and
an elaborate public information process. Four public meetings have been held to educate the public
and to obtain feedback about CSO issues. At the request of the public during the first public
meeting, a Stakeholder Advisory Panel was formed. The panel consisted of representatives from
government agencies, regulatory agencies, citizens' groups, and environmental advocacy groups that
are concerned about water quality issues within the District. Twelve Panel meetings were held
during development of the LTCP.

In addition, the public outreach program included educational mailers in water and sewer hills,
establishment of a CSO website, creation of a CSO mailing list, informational CSO newsletters, and
establishment of public information depositories.

After release of the Draft LTCP, nine neighborhood meeting were held throughout the District to
explain the program and obtain public comments. The D.C. Council and WASA held public
hearings on the plan. Informational mailers, WASA’s website and presentations to interested groups
were also used to obtain input on plan. The Draft LTCP was well publicized and members of the
public provided thoughtful comments. Over 2,300 comments were received on the Draft LTCP.

6. RECOMMENDED PLAN

WASA is committed to improving the quality of the Anacostia River, Rock Creek, and the Potomac
River. The recommended LTCP has been selected to provide a significant improvement in the
quality of each receiving water while balancing the affordability to ratepayers. The recommended
LTCP consists of many elements and program components. Table ES-2 lists the components by
receiving water. Figure ES-2 shows the location of the principal elements.
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TableES-2

Recommended Control Program Elements and Estimated Costs

Component

Capital Cost
Opinion
(Millions,
ENR=6383)

Annual Operation
and Maintenance
(Millions,
ENR=6383)

System Wide

Low Impact Development — Retrofit (L1D-R)— Advocate implementation of LID-R
throughout entire District. Provide technical and regulatory assistance to District
Government. Implement LID-R projects on WASA facilities where feasible.

$0.11

Anacostia River

Rehabilitate Pumping Stations — Rehabilitate existing pumping stations as follows:

e Interimimprovementsat Main and ‘O’ Street Pumping Stations necessary
for reliable operation until rehabilitation of stationsis performed.

e Rehabilitate Main Pumping Station to 240 mgd firm sanitary capacity.
Screening facilities for firm sanitary pumping capacity only.

e Rehabilitate Eastside and ‘O’ Street Pumping stationsto 45 mgd firm
sanitary capacity

e Interimimprovements at existing Poplar Point Pumping Station necessary
for reliable operation until replacement pumping station is constructed as
part of storage tunnel

$115

$01

Storage Tunnel from Poplar Point to Northeast Boundary Outfall — 49 million gallon
storage tunnel between Poplar Point and Northeast Boundary. Tunnel will intercept
CS0s 009 through 019 on the west side of the Anacostia. Project includes new tunnel
dewatering pump station and low lift pumping station at Poplar Point.

$332

Storage/Conveyance Tunnel Parallel to Northeast Boundary Sewer — 77 million gallon
storage/conveyance tunnel parallel to the Northeast Boundary Sewer. Also includes
side tunnels from main tunnel along West Virginiaand Mt. Olivet Avenues, NE and
Rhode Island and 4™ St NE to relieve flooding. Abandon Northeast Boundary Swirl
Facility upon completion of main tunnel.

$452

$7.98

Outfall Consolidation — Consolidate the following CSOs in the Anacostia Marina area:
CSO 016, 017 and 018

$27

$01

Separate CSO 006 — Separate this CSO in the Fort Stanton Drainage Area

$3

$0.01

Ft Stanton Interceptor — Pipeline from Fort Stanton to Poplar Point to convey CSO
005, 006 and 007 on the east side of the Anacostiato the storage tunnel.

$11

$0.04

Anacostia Subtotal

$940

$8.03

Rock Creek

Separate Luzon Valey — Completed in 2002.

Completed

$0

Separation — Separate CSOs 031, 037, 053, and 058.

$5

$0.02

Monitoring at CSO 033, 036, 047 and 057 — Conduct monitoring to confirm prediction
of overflows. If overflows confirmed, then perform the following:
e  Regulator Improvements: Improve regulators for CSO 033, 036, 047 and
057
e  Connection to Potomac Storage Tunnel: Relieve Rock Creek Main
Interceptor to proposed Potomac Storage Tunnel when it is constructed

$0.01
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Capital Cost Annual Operation
Opinion and Maintenance
(Millions, (Millions,
Component ENR=6383) ENR=6383)
Storage Tunnel for Piney Branch (CSO 049) — 9.5 million gallon storage tunnel $42 $0.60
Rock Creek Subtotal $50 $0.63
Potomac River
Rehabilitate Potomac Pumping Station — Rehabilitate station to firm 460 mgd pumping $12 $0"
capacity
Ouitfall Consolidation — Consolidate CSOs 023 through 028 in the Georgetown 20 40"
Waterfront Area.
Potomac Storage Tunnel — 58 million gallon storage tunnel from Georgetown to 18 .78
Potomac Pumping Station. Includes tunnel dewatering pumping station. '
Potomac River Subtotal $250 $2.78
Blue Plains Wastewater Treatment Plant
Excess Flow Treatment Improvements — Four new primary clarifiers, improvements to 2 $1.81
excess flow treatment control and operations '
Grand Total $1,265 $13.36

Notes:
1. No significant change from existing.

The principal components of the control program are described below, while detailed
recommendations are included in Section 13 of this report.

System Wide Controls - WASA recommends the implementation of Low Impact Development
Retrofit (LID-R) in the District. In addition to reducing CSOs, LID-R also has ancillary benefits
such as reducing storm water volume and pollutant concentrations, reducing cooling costs and
increasing aesthetic value. Reduction of storm water pollution is a part of the District’s storm water
management efforts as part of its Municipal Separate Storm Sewer (M$4) Permit. Since WASA does
not control development or redevelopment in the District, WASA cannot mandate application of
LID-R. WASA will, however, incorporate LID-R techniques into new construction or reconstruction
on WASA facilities where applicable, and will act as an advocate for LID-R in the District. In
addition, WASA recommends that the District Government develop and adopt the necessary laws
and regulations to enable implementation of LID-R. Detailed recommendations are included in
Section 13 of this report.

In addition to these, WASA looks forward to participating in a partnership with others to investigate
the feasibility of apply LID-R in an urban setting. Possible goals of the partnership would be to
demonstrate and evaluate LID-R effectiveness on a sewershed basis, establish design, construction
and performance standards, assess costs, and determine practicality. Given the Federd
Government’s role in the District and its interest is identifying techniques that could be applied
elsewhere, a significant Federal participation in such a partnership would be appropriate.
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WASA would also be willing to participate in a watershed forum or planning group, with a Federal
presence, to address pollution in the watershed. The LTCP has identified that storm water is one of
the major pollution sources for all of the urban watersheds. Storm water pollution is a common
concern of the District, Virginiaand Maryland. This could serve as a catalyst to create the forum and
to strive for solutions.

Anacostia River Components - The control measures selected for the Anacostia River are predicted
to limit overflows to two events per average year. During the three year analysis period (1988-1990),
the frequency of overflow ranged from one per year to three per year for dry and wet years,
respectively. The controls were selected to make maximum use of existing facilities and to provide
supplemental storage via a tunnel to control overflows. Major elements of the controls include the
rehabilitation of Main, ‘O’ Street, and Eastside pumping stations, separation of a CSO on the east
side of the Anacostia River, construction of a storage/conveyance tunnel from Poplar Point to
Northeast Boundary and construction of a pipeline from Fort Stanton to Poplar Point to address the
remaining CSOs on the east side of the Anacostia. An additional leg of the tunnel will be constructed
parallel to the Northeast Boundary Sewer and to several low lying areas to provide additional storage
for CSO and to relieve street and basement flooding in the Northeast Boundary area. The existing
Poplar Point Pumping Station will be replaced by a new facility located at the end of the tunnel that
both dewaters the tunnel and replaces the function of the existing pumping station. In addition three
CSOs on the west side of the River near the marinas will be consolidated to eliminate their impacts to
this area of the River. One CSO on the east side of the river will be eliminated by separation. Once
the tunnel is operational, the Northeast Boundary Swirl Facility will be abandoned.

Rock Creek Components - The control measures selected for Rock Creek are predicted to limit
Piney Branch overflows to one per average year. At Piney Branch, the frequency of overflow ranged
from zero per year to two per year for dry and wet years, respectively, during the three-year analysis
period. The remaining overflowsin Rock Creek will be controlled to 4 events per average year. For
these overflows, the frequency of overflow ranged from one per year to six per year for dry and wet
years, respectively, during the three year analysis period. The principal control measures include
separation of four CSOs, construction of a storage tunnel a Piney Branch, and monitoring and
regul ator improvements to four CSOs south of Piney Branch.

Potomac River Components - The control measures selected for the Potomac River are predicted to
limit overflows to four events per average year. During the three year analysis period, the frequency
of overflow ranged from zero per year to five per year for dry and wet years, respectively. The
principal control measures include rehabilitation of the Potomac Pumping Station and construction of
a storage tunnel from west of the Key Bridge, along the Potomac River waterfront paralel to
Georgetown, and terminating at Potomac Pumping Station. The tunnel will intercept the Georgetown
CSOs and the large CSOs downstream of Rock Creek. A new pumping station would be constructed
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at Potomac Pump Station to dewater the tunnel. In addition, the LTCP will consolidate and close all
CSOs between the Key Bridge and Rock Creek to remove the impact of these CSOs from the
Georgetown waterfront area.

Blue Plains Wastewater Treatment Plant (BPWWTP) Components — BPWWTP has an existing
excess flow treatment system designed to provide screening, grit removal, primary treatment, and
disinfection to storm flows up to 336 mgd. Improvements to the excess flow treatment train are
recommended to improve performance and reliability. These improvements consist of the addition
of four new clarifiers and appurtenant weir and control system improvements. In addition, the
BPWWTP conducts voluntary denitrification in accordance with the Chesapeake Bay Agreement.
The plant uses the existing nitrification reactors to conduct both nitrification and denitrification.
Nitrification capacity was reduced to the first four stages of the reactor, to accommodate
denitrification in the last stage. This approach to denitrification utilizes one facility for two
processes. There are difficulties in conducting denitrification under al conditions of flow, load and
temperature. This was shown to be the case when implementation of nitrogen removal was
negotiated with regulatory agencies. Experience with the full scale facility has shown that the
denitrification process produces poorly settling solids which contribute to solids washouts and
blinding of the effluent filters at high flow rates. Thisis due to attempting to treat high flows during
storm events ssimultaneoudly with nitrification-denitrification using the same tankage, particularly
during cold weather. Based on this experience, it appears that BPWWTP will not be able to reliably
denitrify under high flow conditions. Because the Chesapeake Bay Program is considering revised
nitrogen limits for the Bay, future NPDES permits may require nitrogen removal at Blue Plainsto an
effluent concentration as low as 3 mg/L. Chesapeake Bay Program Goals may thus dictate nitrogen
removal requirements at the plant, and further measures should be based on the final outcome of the
Bay Program. No costs for additional nitrogen removal are included in the LTCP.

The selected CSO control program is expected to greatly reduce the frequency and volume of CSO
overflows. Table ES-3illustrates the reduction in overflows.
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TableES-3
CSO Overflow Reduction of Recommended CSO Plan (Average Year)
% Capture of
Anacostia | Potomac Rock Total Combined Sewage
Item River River Creek System per CSO Policy

CSO Overflow Volume (mg/yr)

No Phase | Controls 2,142 1,063 49 3,254 76%

With Phase | Controls 1,485 953 52 2,490 82%

Recommended Plan 54 79 5 138 99%

% Reduction from No Phase | Controls 97.5% 92.5% 89.8% 95.8% -
Number of Overflows/yr

No Phase | Controls 82 74 30 - -

With Phase | Controls 75 74 30 - -

Recommended Plan 2 4 1/4 - -

Notes: 1. One at Piney Branch, four at the other Rock Creek CSOs.

In addition to demonstrating reductions in overflows from current levels, EPA’s CSO Policy calls for
calculating the percentage of combined sewage that is captured for treatment in the combined sewer
system. The percentage of capture without the Phase | CSO controls is aready very high at 76%,
primarily due to the ability of BPWWTP to treat high flows during wet weather events. With
implementation of the recommended LTCP, the CSO capture rate is predicted to be 99% on a system
wide, annual average basis. This is extremely high when compared to EPA’s guideline of 85%
capture under the presumptive approach as described in Section 2 of this report.

The following are findings regarding the impact of the recommended LTCP on water quality:

e Bacteria conditions are a problem in al three receiving waters. CSO control will
significantly reduce the concentrations of bacteria, but will not result in conditions in the
river that meet water quality standards all the time because of pollution from storm water and
upstream sources. Control of other sources coupled with CSO control is required to meet
current water quality standards

e Elimination (by separation) of combined sewer discharges to the receiving waters is not
economically feasible for the District and has numerous drawbacks, including the disruption
associated with constructing essentially a new sewer system for one-third of the District. The
recommended plan is predicted to provide better water quality than separation. Thisis due to
the large amount of storm water that is collected in the combined sewer system and treated
prior to discharge. Note that CSO control aternatives which allow zero overflows in the
three year analysis period (1988-1990) were also analyzed. These alternatives still allow
overflows under more extreme climate conditions not represented in the three year analysis
period. Theseitems are discussed in more detail in Sections 8 and 9.

\Gh-wash\ENG 1160\ TCP\LTCP Final\exec sum.doc ES-12 FINAL - July 2002



Case 1:00-cv-00183-TFH Document 115-2 Filed 05/19/15 Page 29 of 586

Executive Summary

7.

Significant sources of bacteria are found in storm water runoff and in water entering the
District from upstream sources. Cost-effective and reliable technical programs to reduce
these pollution sources to the degree required to meet current water quality standards may not
be available for the foreseeable future.

The recommended plan for CSO control will meet the geometric mean bacteria standard in
all receiving waters. Initial discussions with the D.C. Department of Health indicate it will
also meet the fecal coliform TMDL which is expected to be promulgated for al receiving
waters.

CSO control will improve the dissolved oxygen levels in the Anacostia River. However,
CSO control aone will not alow the dissolved oxygen standard to be met and will not
prevent the dissolved oxygen from dropping below the level where fish kills are possible.
Control of storm water and upstream sources are required to achieve this standard.

The recommended control plan will virtualy eliminate solids and floatables from the
combined sewer system because the majority of CSOs will be captured and treated. For
storms which are beyond the capacity of the proposed control system, the first flush of CSO
which contains the vast majority of solids and floatables will be captured and treated.
Overflows from the proposed control system will typically occur near the end of extreme
storm events after most of the solids and floatables have been washed from the streets and
captured by the control facilities. After implementation of the recommended plan, a large
amount of trash may still be present due to sources other than CSO. Control of these other
sources in awatershed-based approach is recommended.

COMPARISON OF FINAL LTCP TO DRAFT LTCP

The Final LTCP described in this report represents a major increase in CSO control over the Draft
LTCP that was released in June 2001. In developing the Final LTCP, consideration was given to
public and regulatory agency comments, the CSO Policy, the need to meet D.C. water quality
standards, and existing and prospective TMDLSs for the receiving waters. Particular attention was
paid to separation, outfall elimination, low impact development and increasing the level of CSO
control. Magor advances in each of these categories have been made. The Final LTCP is compared
to the Draft in Table ES-4.

\Gh-wash\ENG 1160\ TCP\LTCP Final\exec sum.doc ES-13 FINAL - July 2002



Case 1:00-cv-00183-TFH Document 115-2 Filed 05/19/15 Page 30 of 586

Executive Summary

TableES4
Comparison of Final and Draft LTCPs
ltem | Draft LTCP | Final LTCP

No. CSO Overflows/Avg. Year

Anacostia 4 2

Potomac 12 4

Rock Creek at Piney Branch 4 1

Rock Creek — other outfalls 4 4
CSO Overflow Volume (mg/avg yr)

Anacostia 93 54

Potomac 153 79

Rock Creek 13 5

Total 259 138

% Reduction From Existing 92% 96%

% Reduction on Anacostia 96% 98%
System Characteristics

CSO Storage Volume (mg) 147 193

No of CSO QOutfalls 60 46
Water Quality Criteria

Meets Oxygen and Bacteria Water Quality

Standard for Design Condition? Yes Yes

BOD - Yes

Meets AnacostiaBOD and TSS TMDLS? TSS-Yes Yes
Cost

Capital Cost (Y ear 2001) $1.05Billion | $1.265 Billion

Cost Increase over Draft LTCP - 20%

8. FINANCIAL IMPACTS
Financing CSO programs in an equitable manner without placing an unreasonable burden on
ratepayers is one of the most challenging aspects facing CSO communities. WASA has used the

following two methods to document the burden on the District of the proposed LTCP:

e Long-term rate impact analyses using the Authority’ s financial planning and rates model, and
e Affordability analysis using procedures developed by EPA.

A key indicator of the affordability of the proposed LTCP is the impact on the annual household
budgets for District ratepayers as measured by the timing and extent of the required annual rate
increases. To document the actual impact on household budgets and to supplement the EPA
approach, WASA conducted an analysis of the impacts of the CSO program on wastewater rates.

To finance its current $1.6 billion capital program, annual increases in retail rates of approximately
6.5% to 7.0% through FY 2008 followed by 6% annual increases from FY 2009 through FY 2012
will be required. Over the long-term, WASA is projecting that future necessary infrastructure re-
investment will continue to require steady rate increases of about 5% per year. This longer-term
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outlook is consistent with national infrastructure studies that document the need for doubling of rates
over 20 years for infrastructure investment. Under this “baseline” scenario, the annual cost for water
and wastewater for a typical residential customer with metered consumption of 100 CCF per year
will increase 113% (from $290 to $617) in fifteen years.

Implementation of the LTCP will result in additional rate increases and higher costs to the
Authority’s customers over and above the increases needed to fund the baseline capital program.
Through analysis of arange of LTCP implementation schedules WA SA has determined that the only
rates impacts that are feasible are those associated with the longest implementation schedules. Table
ES-5 displays the impacts for a 100 CCF customer over 15 years for the baseline and for several
LTCP implementation schedules.

TableES-5
Rate Impacts of the CSO LTCP on 100 CCF Residential Customer
FY 2003 Annual Bill Annual
Annual in Rate Increases
Bill 15 Years Over 15 Years
Baseline—No LTCP $290 $617 6.0%
Baseline Plus LTCP —40 Years $290 $722 7.2%
Baseline Plus LTCP— 30 Years $290 $795 8.0%
Basaline PlusLTCP—20 Years $290 $942 9.4%
Baseline PlusLTCP—15 Years $290 $1,002 9.9%

If WASA implemented the proposed LTCP over a 40-year period, atypical residential customer with
annual metered water consumption of 100 CCF will see their annual wastewater costs rise from $290
to $722 in 15-years; a 150% increase.

Shorter LTCP implementation schedules create too high a burden on the Authority’s rate payers in
terms of rapid escalation of the cost of wastewater services. The 15 and 20-year LTCP
implementation schedules would require a large number of consecutive “double-digit” rate increases
when the costs of those programs are added to the demands imposed by the baseline investment in
water and wastewater infrastructure. As shown in Figure ES-3, the 15-year program is projected to
require 8 consecutive increases over 10% per year. Such rate increases would outpace expected
growth in household incomes by two to three times, thereby eroding household resources for other
items. As shown in Figure ES-4, longer implementation schedules require lower peak rate increases
and reduce the number of increases over 10% from 8 consecutive increases to fund the 15-year
schedule to asingle increase exceeding 10% in the case of the 40-year schedule.
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FigureES-3
Annual Rate Increases Required for 15 and 20-year L TCP Plans
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There are two ways to reduce the rate impacts of a shorter LTCP implementation schedule, external
funding assistance and deferral of other water and wastewater capital expenditures. External
assistance targeted at limiting peak rate increases can reduce the severe impacts of high annual rate
increases associated with the shorter programs. External assistance of approximately 62% of the
capital cost of the program can keep rate increases to 8% per year as shown in the following chart.
Total external capital assistance under this scenario would be $960 million. It is important for any
external assistance to reflect year-of-expenditure values or the actual “cost to complete” the project.
If external assistance is determined on current dollars or on an amount per year, the cost to complete
and inflation risks are shifted to ratepayers.

The EPA’s approach involves calculating the cost per household (CPH) for residential customers for
current and proposed wastewater treatment and CSO control costs. The CPH is used in conjunction
with the median household income (MHI), estimated at $39,760 per year in 2001, to estimate
residential impacts. Residential impacts are considered by EPA to be ‘low’ if the CPH is less than
1% of the MHI, ‘medium’ if the CPH is between 1% and 2% of the MHI, and ‘high’ if the CPH is
greater than 2% of the MHI. The CPH is combined with other factors such as unemployment rate,
property tax collection rates and other factors to develop an overall assessment of financial burden.

In the District, there is adistinct clustering of household incomes at the lower and upper extremes of
the income spectrum. Because of the disproportionate number of low-income households in the
District, the impact of wastewater treatment and CSO control costs on the lowest 20% of income
distribution in the District was calculated. The analysis was performed for the maximum income in
this category, which is $18,000 per year.

Table ES-6 summarizes the results of the analysis. For median incomes, wastewater treatment costs
including the proposed CSO controls are projected to impose a medium burden according to EPA
guidelines. Current wastewater treatment costs alone impose a medium burden on lower income
households. Addition of CSO controls to low income households increases the burden level to
EPA'’s highest level, reaching nearly 3.5% of household income alone for wastewater costs. Various
levels of Federal assistance are aso listed showing the degree to which they reduce the CPH as a
percent of median income.
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TableES-6
Cost Impactson Residential Customers (Year 2001 Dollars)
Cost Per Cost Per Household as % of Income
) Household for
Scenario Wastewater Median Upper end of Lower 24% of Incomes
Treatment ($/yr) Incomes ($18,000/yr Income)
Current Residential Bill (April 2001) $271 0.8% 15%

After Completion of Current Capital
Improvement Program, but no additional CSO
controls' $329 0.83% 1.83%

Current Capital Improvement Program Plus
Additional Recommended CSO Controls:

0% Assistance $602 1.51% 3.35%
25% Assistance $539 1.36% 3.00%
75% Assistance $413 1.04% 2.30%

Notes: 1. Includes cost of rehabilitation of Main, ‘O’ Street, Eastside and Poplar Point Pumping Stations.

9. SCHEDULE

In accordance with public comments, the schedule for implementing the recommended control plan
was developed by giving priority to projects that benefit the Anacostia River. The projects in the
LTCP can be divided into two categories. those in the existing Capital Improvement Program (CIP)
and those not currently in the CIP. Projects in the CIP have been budgeted and scheduled and these
projects will move forward without approval of the LTCP. For projects not currently in the CIP, an
implementation schedule has been developed based on years after approval of the LTCP. Based on
the financial capability assessment and in order to mitigate the annual rate increases that would be
required to fund the full LTCP, a 40-year implementation time is proposed for the entire
recommended plan if no outside financial assistance is received. If significant outside financial
assistance is obtained, it istechnically feasible to accelerate the schedule to a 15-year implementation
time frame. Significant outside assistance on the order of 62% would be required to achieve this
schedule.

10. WATER QUALITY STANDARDSREVIEW

The current water quality standards for the District of Columbia do not address the transient nature of
wet weather events. The standards aso include a narrative component, which, among other items,
require that discharges be free of untreated sewage. Given the current standards, no alternative short
of complete separation can completely eliminate overflows (and thereby comply with current
standards) during all conditions. The anayses conducted as part of the LTCP have shown that
complete separation is not economicaly feasible, has numerous technical drawbacks, and is less
beneficial in terms of water quality than the recommended control program. As aresult, WASA has
selected a LTCP that offers an effective combination of costs, benefits and environmental protection.
However, athough greatly reduced, CSO discharges will continue to occur under the LTCP and
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water quality provisions will need to be adopted that address wet weather discharges from the
combined sewer system.

Studies conducted as part of the LTCP have demonstrated that pollution sources other than CSOs
(storm water, upstream sources, non point sources) cause substantial impairment to the receiving
waters. These sources will have to be significantly reduced to reach the equivalent degree of
protection that can be achieved by the LTCP. Cost-effective and reliable technical programs to
effectively reduce the impact of the other pollution sources may not be available for the foreseeable
future. Besides the technical uncertainties of reduction of the other pollution sources, a significant
component of these sources originate in political jurisdictions outside the District. Given the history
and experience of dealing with diverse pollution sources and other political jurisdictions, the results
of future efforts to control these sources cannot be predicted with any degree of certainty. The CSO
studies have shown that the benefits of the LTCP are reliable and implementable. As WASA and the
District develop provisions to implement the LTCP, consideration should be given to formation of a
watershed based forum to reduce the other pollution sources.

In view of the complex and technically difficult situation regarding control of diverse and
undocumented pollution sources, consistent “fishable and swimmable” water quality conditions for
Digtrict waters receiving CSO discharges may not be achievable, particularly during wet weather. In
any case, the recommended LTCP would provide the foundation to work towards “fishable-
swimmable” conditions. To such an end, the recommended LTCP would accomplish the following:

e A situation whereby the remaining CSO discharges would not negatively affect achieving the
“fishable” component of the “fishable-swimmable” use designation. In this regard, fishing
could be practiced whether or not a CSO discharge was occurring.

e A situation wherein the remaining CSO discharges would preclude achieving full body
contact a small percentage of the time. However, there would be few occurrences throughout
the warm weather recreational period when the public might occasionally be precluded from
full body contact by CSO discharges.

Given the magnitude of the investment proposed for CSO control, WASA has a responsibility to
protect the investment in the LTCP and to seek wet weather discharge provisions in the water quality
standards prior to implementation. Implementing the LTCP without such provisions would expose
rate payers to significant economic risk since the control plan would not technically meet water
quality standards and would be subject to chalenge. A framework for such provisions in the
standards could be as follows:

e Provide for the limited discharges as included in the LTCP to continue. The designated use
would be restricted during times of discharge and for alimited time thereafter.
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e Develop compliance requirements based on the physical elements of the control plan (e.g.
capacity to store a set volume or to convey CSO at a set rate).

e Exclude those wet weather events over and above the capacity of those facilities included in
the plan.

e Provide for public notification when discharges are occurring and for established times after
discharges cease.

e Providefor apost construction-monitoring program to measure instream conditions.

Additional information is presented in Section 14 of this report.

11. POST CONSTRUCTION MONITORING

A program will be required to monitor performance of the fina LTCP. This program would
commence as usable components of the final LTCP are placed in operation. The monitoring program
would comprise elements as follows:

e Flow monitoring and sampling at representative CSO outfalls on each receiving water
system.

e Flow monitoring on representative facilities that transfer flow from CSO outfalls to storage
and a system to measure the degree to which storage facilities are filled.

e A visua notification system placed at three or four locations on each receiving water at
public access locations. This system would serve to notify the public of the occurrence of
overflows based on the flow monitoring at the representative CSO outfalls. The system
would comprise a series of colored lights, flags or pendents.

e An instream monitoring program would be developed to periodically obtain information on
water quality. This program could be structured similar to that employed to obtain
information for the LTCP.
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Section 1
Introduction

1.1  OVERVIEW AND PURPOSE

The District of Columbia Water and Sewer Authority (WASA or Authority) operates a wastewater
collection system comprised of separate and combined sewers. Approximately two-thirds of the
Didtrict is served by separate systems, which consist of two independent piping systems. one system
for “sanitary” wastewater (i.e. sewage from homes and businesses) and one system for storm water.
The remaining one-third or approximately 12,478 acresis served by a combined sewer system (CSS),
which conveys both storm water and sanitary wastewater in one piping system. The combined sewer
service areaislocated primarily in the older central part of the District. The location of the combined
sewer areain the District is shown on Figure 1-1.

During dry weather, sanitary wastewater collected in the CSS is conveyed to the Authority’s Blue
Plains Advanced Wastewater Treatment Plant (BPWWTP). During periods of heavy rainfall, the
capacity of a combined sewer may be exceeded and the excess flow, which is a mixture of storm
water and sanitary wastewater, is discharged directly to the Anacostia River, Rock Creek, the
Potomac River or their tributary waters. This excess flow is called Combined Sewer Overflow
(CS0). Release of this excess flow is hecessary to prevent flooding in homes, businesses, and streets.
Figurel-2 depicts how a combined sewer system and separate sewer system function.

The occurrence of a CSO event depends on many factors other than the total rainfall amount. These
include tempora and spatial rainfall distribution, rainfall intensity, antecedent moisture conditions,
and the operations of the control measures in the combined sewer system. Because of this
complexity, it is not possible to develop a smple rule relating rainfall volume to the occurrence of an
overflow.

There are a total of 60 outfalls listed in WASA'’s existing National Pollutant Discharge Elimination
System (NPDES) Permit. The NPDES permit isissued and administered by the U.S. Environmental
Protection Agency (EPA). In addition to other conditions, the permit requires preparation of a Long
Term Control Plan (LTCP) for the CSS to reduce the impact of CSO on the water quality of
receiving waters. This report has been developed to fulfill this requirement and is the result of a
three-year effort by WASA and its team of consultants known as Engineering Program Management
Consultant- 11 (EPMC-I11). Key WASA staff members involved in developing the LTCP are noted
in the Acknowledgements, as are the participating firms that make up the consulting team.
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1.2 HISTORICAL BACKGROUND

121 Late1800' sto 1950

Prior to the late 1800's, sewage in the District drained through natural streambeds and natural
waterways such as Tiber Creek and Slash Run, which became open sewers. Many of these streams
discharged into the Washington City canal that had been built in the early 1800’ s through the centra
part of the District for commercial purposes. The cana ran from the Potomac River near 17" Street
to the Anacostia River at New Jersey Avenue. Sewage was discharged to the canal at such low
elevations that it would not be carried into the river during high tides. The continual accumulation
of the foul deposits in the canal caused many nuisance problems. There was also periodic flooding
of low-lying areas of the rapidly growing City.

A Board of Public Works initiated underground sewer pipe construction in 1871. This program was
taken over by three presidentially-appointed commissioners in 1874 and, from 1878, by the U.S.
Army Corps of Engineers. Combined sewers discharged untreated sewage and storm water runoff
into rivers and canals with some interceptors built piecemeal to enclose parts of the old canals and
move discharge points away from developed downtown areas. In 1890, President Harrison sent
Congress an overal engineering plan (much of which was implemented) for new interceptors to
carry sanitary and storm water runoff considerably farther from the then-populated areas, to enclose
the remaining canals and to pump most of the City’ s sewage across the Anacostia River for discharge
into the Potomac downstream from the developed City. Main Pumping Station was put into service
to that end in 1907.

In 1916, Congress authorized the State of Maryland to connect to the District’s sewer system.
Agreements were subsequently developed between the District and the Washington Suburban
Sanitary District (WSSD) to accept wastewater from Montgomery County and Prince George's
County. As the population of the District grew and District sewers were extended to serve parts of
Maryland, pollution loadings began to exceed the assimilative capacity of the river. In 1938,
BPWWTP, providing primary sedimentation processes, was placed in operation. By this time the
Didtrict sewer system was aso carrying sanitary flows from adjacent Prince Georges and
Montgomery Counties, primarily from the lower Anacostia Valley, Rock Creek, and the Little Falls
areajust upstream of the city along the Potomac River.

1.2.2 1950'sto 1980's

The rapid population expansion of the city during and after World War |1 greatly taxed the sewer
system. Magjor studies of the city’s combined sewer system were conducted in the mid-1950s,
resulting in the preparation of two companion reports documenting the then-current conditions of the
system and recommending a major capital program for system development (Metcalf and Eddy 1955,
Board of Engineers 1957). The Board of Engineers (consisting of three prominent engineers, Frank
A. Marston, Samuel A. Greeley, and Gustav V. Requardt) recommended a plan of new relief
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interceptors and pumping stations to greatly increase the system’ s conveyance capacity to the Blue
Plains Wastewater Treatment Plant (WWTP). This plan became known as “Project C”, and the
following key elements were constructed, starting in the early 1960’s:

o Relief sewersto parallel existing sewers and provide additional capacity, which included the
Upper Potomac Interceptor Relief Sewer, Rock Creek Main Interceptor Relief Sewer, and the
East Side Interceptor Relief Sewer.

e Pumping stations to convey wastewater to the BPWWTP, which included the Potomac, “O”
Street, and East Side Pumping Stations.

e Force mains to convey flow from the aforementioned pumping stations, which included the
Potomac River Force Mains, East Side Force Main, and the Anacostia Force Main and
Gravity Sewer.

In 1960, the District adopted a policy to ultimately separate the system over an extended period,
extending well past the year 2000. Following this policy, active separation projects were under taken
in several smaller drainage areas on the west side of Rock Creek in the early 1960's; however, the
difficulty associated with the construction of these projects brought the active program to a halt.

In 1970 and 1973, two engineering planning studies were conducted on the combined sewer system
to assess the feasibility of using off-line storage in the form of deep tunnels, mined caverns and
surface reservoirs for containment of combined sewer flows (Roy F. Weston 1970, Metcalf and Eddy
1973). This option was studied in the light of adoption of asimilar plan for the city of Chicago in its
Tunnel and Reservoir Plan (TARP). The first study called for atotal storage volume of 1.05 billion
gallons throughout the District, sized to hold storm events occurring up to once in 15 years, a a
projected cost of $1.1 hillion, in 1999 dollars. The second study proposed an alternate storage
configuration of 600 million gallons for an overflow frequency of once per year, at a cost of $1.2
billion, in 1999 dollars. Both plans were rejected by the District because of the magnitude of the
estimated costs.

1.2.3 1980'sto present

Under EPA mandate, and with EPA grant supported funding, the District conducted another facility
plan for CSO abatement resulting in a report that was issued in 1983 (O’ Brien and Gere 1983). This
facility plan was conducted under the then current EPA program guidance for federal grant support,
which required the identification and quantification of beneficial uses to be achieved as a result of
CSO control measure, and prescribed a margina cost-benefit analysis for the selection of the
abatement measure in which the federal government would participate. A two phase program was
developed that focused primarily on overflows to the Anacostia River. Phase | was completed in
1991 and consisted of two main elements. It consisted of a 400 mgd CSO treatment facility called
the Northeast Boundary Swirl Facility and the installation of “inflatable dams’ at eight of the largest
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CSOs. The inflatable dams are balloon-like devices installed in existing sewers to store CSO in the
sewer to prevent overflows. Both of these technologies were innovative at the time of
implementation. Phase |, consisting of two additional swirl concentrator facilities, a sewer
separation project, and a screening facility for the Piney Branch drainage area, was never
implemented due to lack of funding.

1n 1998, an evaluation of WASA’s pumping stations and conveyance system was performed (Delon
Hampton & Associates, 1998.). The report recommended rehabilitation of the existing pumping
stations to restore capacity. Further improvements were dependent on long term CSO planning.

The sewage system was repeatedly the subject of study, design, and construction decade after decade
to expand service to a growing, spreading population and to improve public health and water quality
for the Metropolitan Washington area. However, during certain wet weather events, the old 19"
century combined sewer portion of the system still overflows into receiving waters. The current
LTCP development effort addresses this legacy. Figure 1-3 highlights some of the key milestonesin
the CSS devel opment.

1.3 NATIONAL PERSPECTIVE

Combined sewers are located in many older U.S. cities. There are currently 899 CSO permit holders
with 10,115 CSO outfalls in the United States. The general locations of these systems are shown in
the following chart. These CSO systems serve approximately 43 million people (EPA, 2000). Permit
holders are at various stages of LTCP development and implementation as shown in the chart.
WASA conducted a review of projects completed and underway at other CSO communities to
incorporate lessons learned into their LTCP planning process.

CSO Communities in U.S. Permit Holder Progress
LTCP
All Others Underway
8% NY,NJ Must 27%
0 us
Mid-West V‘ 1% Develop
41% Q Northeast LTCP
14% 41%
ontrols
Mid- No LTCP in Place
Atlantic Required 13%
25% 19%
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1.4 EPA SPECIAL PANEL

In 1998, the Environmental Protection Agency convened a “Special Panel on Combined Sewer
Overflows and Storm Water Management in the District of Columbia.” The Special Panel was
chaired by Ms. Rebecca Hanmer, who at that time was the EPA Liaison to the District of Columbia
The Panel comprised representatives from over 25 local, regional, and federal agencies that have an
interest in water quality issues in the District of Columbia. The Special Panel issued a report in
September 1998 that included a wide range of recommendations generally grouped into the following
categories:

e Actionsthe District of Columbia should take immediately

e |mplementation of a watershed approach and cooperation with Maryland
e Federal agency responsibilities

e Publicinformation and participation actions

e Improved assessment and monitoring programs

e Pollution prevention including a“war on trash”

e Financing wet weather pollution prevention and control

WASA has incorporated many of the recommendations of the Special Panel. Most notably, WASA
prepared a report titled “Combined Sewer System Nine Minimum Controls Summary Report”
(Summary Report) in July 1999, which represented an update of the earlier Nine Minimum Controls
Report submitted to the EPA in 1996. The Summary Report provided an update on various activities
undertaken by WASA as part of the Nine Minimum Controls (NMC) program and included
recommendations for enhancement of several activities associated with this program. An “NMC
Action Plan Report” was prepared in February 2000, which detailed a schedule for implementing the
recommended enhancements.

WASA has continued to abide by the recommendations of the Special Panel and many of the
recommendations of this Long Term Control Plan are directed towards addressing recommendations
in the Special Panel Report.

15 LTCP —PLANNING APPROACH

In 1994 the EPA issued a national CSO Policy, which requires municipalities to develop a long term
plan for controlling CSOs (i.e. a Long Term Control Plan or LTCP). The CSO policy became law
with the passage of the Wet Weather Water Quality Act of 2000 in December 2000.

The approach to developing the LTCP is specified in EPA’s CSO Control Policy and Guidance
Documents, and involves the following elements:

e System Characterization, Monitoring and Modeling

\Gh-washENG 1160\ TCPALTCP Final\Sec 1.doc 1-8 FINAL - July 2002



Case 1:00-cv-00183-TFH Document 115-2 Filed 05/19/15 Page 45 of 586

Introduction

e Public Participation

e Consideration of Sensitive Areas

e Evaluation of Alternatives

¢ Cost/Performance Consideration

e Operationa Plan

e Maximizing Treatment at the Treatment Plant

¢ Implementation Schedule

e Post Construction Compliance Monitoring Program
e Coordination with State Water Quality Standards

Subsequent sections of the report will discuss each of these elements in more depth.

WASA submitted its LTCP Program Plan to EPA in July 1999. An extensive monitoring program in
accordance with an EPA-approved Quality Assurance Project Plan was conducted from August 1999
—June 2000. The data gathered from this monitoring effort was used to develop computer models to
evaluate alternatives for mitigating the impact of CSO’s on the receiving waters. Study memoranda
were prepared throughout the development of the LTCP to present significant data and findings.
These memoranda were distributed to regulatory agency for review as they were developed. A list of
these documents is included in Appendix A. Review meetings were also held with regulatory
agencies during development of the LTCP.

In June 2001, a Draft LTCP was submitted to regulatory agencies and the public. An extensive
public outreach program was conducted and many comments on the Draft LTCP were received.
WASA has prepared this Final LTCP taking into regulatory agency comments, public comments, and
additiona water quality standard and total maximum daily load (TMDL) requirements.
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Section 2
Existing Conditions

2.1 INTRODUCTION

This section discusses physical features and the framework of regulations that affect the development
and selection of the CSS Long Term Control Plan. Physical features that have the greatest impact on
the District receiving waters are their watersheds and the regional rainfall patterns. Governing
regulations are concerned with water quality and sensitive areas; and establish criteria upon which
the LTCP will be selected.

22  WATERSHEDS

The USEPA CSO Control Policy emphasizes the importance of the watershed approach in the
development of a Long Term Control Plan (LTCP) for CSOs. Of particular importance to CSO
control planning and management is the NPDES Watershed Strategy (USEPA, 1994). This strategy
outlines national objectives and implementation activities to integrate the NPDES program into the
broader watershed protection approach. The major advantage in using a watershed-based approach in
LTCP development is that it allows for the site-specific determination of the relative impacts of
CSOs and non-CSO sources of pollution on water quality (USEPA, 1995).

There are three principal waterbodies within the District. These are the Potomac River, Anacostia
River and Rock Creek. Figure 2-1 shows the watersheds of these waterbodies with drainage areas
extending across multiple states and/or jurisdictions. Both the Anacostia River and Rock Creek
watersheds include land areain Maryland and the District. The Potomac watershed includes land area
in Virginia, West Virginia, Maryland, Pennsylvania and the District. As shown in the Figure 2-1,
the Anacostia and Rock Creek are sub-watersheds of the entire Potomac River basin (EPMC-lII,
1999c). The District encompasses only a small portion of each watershed. General information
about each of the three watersheds including physical characteristics and pollution sources is
summarized in Table 2-1 below.

Table 2-1
Water shed Characteristics
Characteristic Anacostia River Potomac River Rock Creek
Population Population — Slightly over Population — the majority exist along the Population — slightly over
761,000 river in the Washington Metropolitan area 408,000
Land Use Land Use— Primarily Land Use — Primarily agricultural and Land Use— Primarily
residential, agricultural and forest land residential, agricultural and
commercia/industrial commercia/industrial
Topography Generaly flat within the Upper Watershed — steep mountainous Generaly moderate grades
District, flat and rolling hills | terrain within the District, rolling hills
upstream of the District Lower Watershed —rolling hills and flat upstream of the District
within the District
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Table2-1
Watershed Characteristics
Characteristic Anacostia River Potomac River Rock Creek
Geology Piedmont and Coastal Plain Upper Basin — sedimentary rocks Mostly Piedmont Physiographic
Middle Basin — crystalline rocks Province
Lower Basin — unconsolidated deposits

Hydrology Drainage Area— 176 sg. mi. | Drainage Area— 14,670 sg. mi. Drainage Area— 76.5 sq. mi

Annua Average Flow - 139 | Annual Average Flow - 10,790 cfs Annual Average Flow —63.7 cfs

cfs
Wetlands Area 3% 1.1% 1.7%
Pollution Municipa Treatment Plants | Municipa Treatment Plants Municipal Treatment Plants
Sources Industrial Plants Industrial Plants Agricultural Runoff

Mining Operations Mining Operations Combined Sewer Overflow

Agricultural Runoff Agricultural Runoff Storm Water Runoff

Combined Sewer Overflow Combined Sewer Overflow

Storm Water Runoff Storm Water Runoff
Portion of
Watershed Area 17% 0.5% 20%
within
The District
Average Flow 139.4 cfs (90.1 mgd) 10,790 cfs (6,975 mgd) 63.7 cfs (41.2 mgd)
Rate
Gauging Sum of the following three Near Washington D.C. upstream of Little Sherrill Drive
Location gauges: Northeast Branch, Falls Branch

Northwest Branch and Watts
Branch

Period of Record 1938-1998 1930-1998 1929-1999

Each water body has unique flow characteristics and can be characterized as follows:

e Anacostia River —the entire main stem of the Anacostia River within the District istidal and

2.3

often sluggish. During low flow conditions, the residence time of water in the river can be as
long as 100 to 110 days. The average tidal range is about three feet.

Rock Creek - Rock Creek is a free flowing stream for the maority of its length, except for
the last quarter mile, which is affected by the tide. The creek is relatively shallow and fast
moving. Itisalso turbulent dueto the irregular bottom of the creek bed.

Potomac River — the Potomac River is much larger that the Anacostia or Rock Creek. The
river has substantial flow rates and the water is generally of better quality that the Anacostia
or Rock Creek. The fall line separating the riverine and estuarine sections of the Potomac is
located just above Chain Bridge and the District. The Potomac is tidal as it passes through
the District and the average tidal range is about three feet in the District.

RAINFALL CONDITIONS

EPA’s CSO Control Policy (1994) requires the effectiveness of CSO controls to be evaluated on a
“system-wide, annual average basis.” ldentification of annual average rainfall conditions is thus a
fundamental step inthe LTCP process. Once selected, the average rainfall conditions become the
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basis for modeling the sewer system and receiving waters to evaluate the occurrence of CSOs, their
impact on receiving waters, and the efficacy of CSO controls.

Table 2-2 summarizes historical and annual average rainfall conditions within the District. Over the
50-year period of record, the years 1988 — 1990 were selected as a combination of years that best
represents system-wide, annual average rainfall conditionsin the District. The years chosen represent
a fairly conservative approach, since they are equivalent to the 68" percentile year in terms of
rainfall. Therainfall statistics for these three years are presented in Table 2-2 (EPMC-111, 1999d).

Table2-2
Annual Average Rainfall Conditionsin the District
Average of Long Term
Satistic 1988 | 1989 | 1990 1988-1990 Aver agel

Annual Rainfall (inches) 31.74 | 50.32 | 40.84 40.97 38.95
No. Events > 0.05 inches® 61 79 74 71 74
Average Storm Duration (Hours)” 96 | 11.2 | 96 10.1 9.9
Average Maximum I ntensity (in/hr) 0.15 | 0.18 | 0.15 0.16 0.15
Maximum Intensity (in/hr) 132 | 131 | 1.25 1.29 1.30
Percentile’ 14th | 90th | 68th 68th

Notes: 1. Ronald Reagan National Airport hourly data, 1949-1998
2. Individual events separated by a minimum of 6 hourswith norain. A threshold of 0.05” was selected since
rainfall less than this produces minimal, if any, runoff.
3. Percentileis based on total annual rainfall.

24 REGULATORY REQUIREMENTS

Regulatory requirements affect the development of WASA’s Long Term Control Plan (LTCP) to
control discharges from its Combined Sewer System (CSS). The applicable regulations are listed and
their effect on LTCP development is described below (EPMC-I11, 2001a).

24.1 DC Water Quality Standards (WQS)

e Current Water Quality Standards
The three mgjor waterways in the District are assigned current use classifications, designated use
classifications and associated WQS by the District of Columbia Department of Health (DOH).
The designated uses, current classification and water quality standards of the District receiving
waters are shown in Tables 2-3 and 2-4 (DC Register, 2000). In addition to numeric standards
the WQS also include narrative language that require Class A waters be free from discharges of
untreated sewage and litter, and surface waters to be free from substances discharged in amounts
that cause injury to, are toxic to, or produce adverse physiological or behavioral changes in
humans, plants and animals. The LTCP must address the differences between current and
designated receiving water uses and water quality standards for each of the three District waters.
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Table 2-3
Receiving Water Use Classifications
Receiving Water Current use Designated Use
Anacostia River B,C,D,E A,B,C,DE
Potomac River B,C,D,E A, B,CDE
Rock Creek B,C,D,E A B,CDE
Use Classes
A — Primary contact recreation
B — Secondary contact recreation and aesthetic enjoyment
C — Protection and propagation of fish, shellfish and wildlife
D — Protection of human health related to consumption of fish and shellfish
E — Navigation
Table2-4
D.C. Water Quality Standards (DC Register, 2000)
Constituent Criteria for Classes
A B C
Bacteriological (Number/100 ml)
Fecal coliform 200 1000
(maximum, 30 day geometric mean for 5 samples)
Physical
Dissolved oxygen (mg/L)
Minimum daily average
(3 samples per 24 hrs, once per 8 hrs) 5.0
One hour minimum
March through June 5.0
July through February 4.0
Temperature (Celsius)
Maximum 32.2
Maximum change above ambient 2.8
PH
Greater than 6.0 6.0 6.0
and less than 85 85 85
Turbidity
increase above ambient (NTU) 20 20 20
Total dissolved gases (maximum % saturation) 110
Hydrogen Sulfide (maximum ug/L) 2.0
Qil & Grease (mg/L) 10.0

e Possible Water Quality Standards M odifications
In EPA’s May 2000 draft guidance on implementing WQS, the EPA recommended moving from
a fecal coliform standard to an e. coli and enterococci standard for Class A fresh and marine
waters, respectively. The recommended WQS for e. coli is a geometric mean of equal to or less
than 126 MPN/100 ml for Class A waters. The recommended standard for Class B is 5 times the
geometric mean of the Class A standard or 630 MPN/100 ml. EPA aso recommended single
sample maximums which can range from 235 MPN/100 for designated beach areas to 576
MPN/100 for infrequently used full body contact recreation. Thus far, 12 of the 34 states with
CSO-impacted waters have adopted the new standards. The DOH is aware of this new criteria
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and plans to consider the adoption of the new bacteria standard in its WQS at its next triennia
review scheduled for late 2002 or early 2003. Therefore, e-coli concentrations have been
monitored and modeled as part of the LTCP development effort to evaluate the performance of
aternativesin relation to this potential new standard.

2.4.2 EPA Combined Sewer Overflow (CSO) Control Policy

The EPA first issued requirements for control of CSOs with publication of a Control Strategy in
September 1989. In April 1994, the agency issued its CSO Control Policy designed to elaborate on
the Strategy and to expedite compliance with the requirements of the CWA. The purpose of the
policy is to coordinate the planning, selection, design and implementation of CSO management
practices and controls, to meet the requirements of the CWA and to involve the public fully during
the decision-making process.

The policy is framed around the principal elements as follows.
e Implementation of minimum technology-based CSO controls; and
e Development of long-term CSO control plans which evaluate alternatives for attaining
compliance with the CWA, including compliance with water quality standards and
protection of designated uses, and modifications to the standards if warranted.

CSO policy became law with the passage of the Wet Weather Water Quality Act of 2000 in
December 2000. EPA implements the CSO Control Policy through the NPDES Permit Program.

2.4.2.1 Minimum Technology-Based CSO Controls
Minimum requirements for technology-based controls have been developed by EPA for combined
sewer systems. These requirements are included in EPA’s list of “Nine Minimum Controls’ (NMC)
which are summarized asfollows:

1. Proper operation and regular maintenance programs for the sewer system and the CSOs;

2. Maximize use of the collection system for storage;

3. Review and modification of pretreatment requirements to assure CSO impacts are
minimized;
Maximize flow to the POTW (public owned treatment works) for treatment;
Prohibition of CSOs during dry weather;
Control of solid and floatable materialsin CSOs;
Pollution prevention,
Public notification to ensure that the public recelves adequate notification of CSO
occurrences and CSO impacts; and
9. Monitoring to effectively characterize CSO impacts and the efficacy of CSO controls.

© N o A
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The policy is based on implementation of the nine minimum controls through effective management
programs with only minor construction. Any major construction is viewed as being part of long-term
CSO control plans. Permittees are required to implement and document implementation of the nine
minimum controls. WASA has been implementing its NMC Program in accordance with the CSO
Policy. WASA's nine minimum controls program was first approved by EPA in 1996.

2.4.2.2 Long Term CSO Control Plans
Under the policy, along-term CSO control plan comprises principal elements as follows:

1. System Characterization, Monitoring and Modeling, which includes compilation of
background information, field monitoring and development of predictive models tailored to
the complexity of the CSO system and information needs associated with evaluation of CSO
control options and water quality impacts.

2. Public Participation, which requires the permittee to employ a public participation process
that actively involves the affected public in the decision-making to select the long term CSO
controls.

3. Consideration of Sensitive Areas, which requires permittees to give the highest priority to
controlling overflows to sensitive areas such as outstanding natural resource waters, public
drinking water intakes and protection areas, waters with threatened or endangered species
and their habitat, waters with primary contact recreation, and shellfish beds.

4. Evaluation of Alternatives, which includes controls necessary to achieve zero overflow
events per year, a range of overflow events from one to twelve per year and expansion of
treatment capacity.

5. Cost/Performance Consideration, which requires that appropriate cost/performance curves be
developed to demonstrate the relationships among a comprehensive set of reasonable control
alternatives that correspond to the specified range of control levels. This should include
analysis to determine where the increment of pollution reduction achieved in the receiving
water diminishes compared to increased cost.

6. Operational Plan, which requires that after the NPDES permitting authority and permittee
agree on necessary CSO controls to be implemented under the LTCP, the permittee will
revise their operation and maintenance program to include the agreed-upon long term CSO
controls.

7. Maximizing Treatment at the Trestment Plant, one goal of the CSO Control Policy is to
increase the amount of wet weather flow receiving full treatment.

8. Implementation Schedule, which requires the development of a construction and financing
schedule for the implementation of the LTCP. Schedules for implementation of CSO controls
may be phased based on the relative importance of adverse impacts upon WQS and
designated uses, identified priority projects and on financial capability.

9. Post-Construction Compliance Monitoring Program, which requires that implementation of a
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post-construction water quality monitoring program adequate to verify compliance with
water quality standards and protection of designated uses as well as ascertain the
effectiveness of CSO controls.

10. Coordination with State Water Quality Standards, EPA requires the review of WQS as part of
the LTCP development process. EPA regulations and guidance provide states with the
flexibility to adapt their WQS, and implementation procedures to reflect site-specific
conditions including those related to CSOs. For example, states could adopt partial uses by
defining when primary contact recreation such as swimming is suspended, such as during a
particular type of storm event. In making such adjustments to their uses, states must ensure
that downstream uses are protected, and that after the storm event passes, the use is fully
protected.

This report summarizes WASA'’s efforts to complete the elements above. Additiona reports
developed in support of the LTCP development process are listed in the Appendix A.

2.4.2.3 Control Approaches Under CSO Poalicy
The policy outlines two basic approaches as a framework for developing and evaluating alternatives.
These two approaches are:

“Presumption” Approach
The “presumption” approach states that a CSO program that meets one of the following three

conditions is presumed to provide an adequate level of control to meet applicable state and
local WQS in the receiving body of water. The acceptability of the “presumption” approach is
subject to the approval of the permitting authority. 1f implementation of CSO controls based
on the presumption approach do not result in attainment of WQS, additional controls beyond
those aready implemented may be required. The three conditions quoted directly from the
Policy are:

“1. No more than an average of four overflow events per year, provided that the
permitting authority may allow up to two additional overflow events per year. For
the purpose of this criterion, an overflow event is one or more overflows from a
combined sewer system as a result of a precipitation event that does not receive the
minimum treatment specified.”

The CSO policy defines an overflow event as “...one or more overflows from a CSS as the
result of a precipitation event that does not receive the minimum treatment specified...”. In
terms of defining an overflow event, a municipality may be considered to have more than
one CSS. For each CSS, a single overflow event under the Policy will have occurred if one
or more of the CSO outfalls discharges untreated or inadequately treated combined sewage
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during asingle rain event. The calculation of four overflow events per average year would
thus apply to each CSSindividually. For example, if the Anacostia CSOs are considered to
be asingle CSS and if a single precipitation event causes five of the 17 outfalls to overflow,
this is counted as one overflow under the Policy. Note that the NPDES permitting authority
may approve up to two more overflows (total six overflows) per average year.

In addition, note that the limit of four overflows per year applies to overflows not receiving
the minimum treatment of primary clarification, solids and floatables disposal, and
disinfection. Outfalls may overflow more frequently if they receive the minimum level of
treatment. For this evaluation, excess flow discharged from Blue Plains Outfall 001 is not
considered a CSO overflow since it receives the required minimum treatment.

“2.  The elimination or the capture for treatment of no less than 85% by volume of the
combined sewage collected in the combined sewer system during precipitation events
on a systemwide annual average basis.”

Under this criterion, the 85% by volume applies to the flow collected in the CSS, not 85% of
the volume discharged. Thus, no more than 15% of the total flow collected in the CSS
during storm events should be discharged without receiving the minimum level of treatment.
The total volume applies on a system-wide, annual average basis. CSS modeling results
indicate that once WASA completes its current efforts to rehabilitate existing pump stations
and inflatable dams it will meet this criterion. However, receiving water models of this
condition indicate that WQS will not be met; therefore evaluation efforts will focus on the
demonstration approach.

“3. The elimination or removal of no less than the mass of the pollutants, identified as
causing water quality impairment through the sewer system characterization,
monitoring, and modeling effort, for the volumes which would be eiminated or
captured for treatment under paragraph 2 above.” (EPA, 1994).

Under this approach, a CSO plan could be devised which removed 85% of the specific
pollutants which cause water quality impairment. This is not necessarily 85% of the CSO
volume. In addition, the pollutants that are currently removed by existing controls can be
credited toward the 85% total.
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“Demonstration” Approach

The “demonstration” approach states that a CSO program is adequate if it meets the state and
local WQS of the receiving body(ies) of water. With this approach there are no specific
l[imits on CSO events, flow or pollutant loading. A successful “demonstration” approach
must meet each of the following criteria:

“1. The planned control program is adequate to meet WQS and protect designated uses,
unless WQS or uses cannot be met as a result of natural background conditions or
pollution sources other than CSO's;

2. The CSO discharges remaining after implementation of the proposed control
programwill not preclude the attainment of WQS or the receiving waters' designated
uses or contribution to their impairment. Where WQS are not met in part because of
natural background conditions or pollution sources other than CSO discharges, a
total maximum daily load, including a wasteload allocation and a load allocation or
other means should be used to apportion pollutant loads;

3. The planned control program will provide the maximum pollution reduction benefits
reasonably attainable; and.
4, The planned control program is designed to allow cost effective expansion or cost

effective retrofitting if additional controls are determined to be necessary to meet
WQSor designated uses’ (EPA, 1994).

The demonstration approach requires that CSO discharges that remain after LTCP
implementation do not preclude attainment of WQS. Modeling indicates that natura
background conditions or pollution sources other than CSOs are contributing to WQS
violations in the District, and that control of CSOs alone will not permit attainment of WQS.
In order to assess this, pollutant loads other than CSOs were estimated and evaluated as part
of the LTCP development effort. An assessment of the relative contribution of CSO loads to
the receiving waters was made and then a range of CSO controls were identified to determine
the quantifiable benefit. The effect of reduction in non-CSO loads to the receiving water was
also evaluated. In cases where natural background conditions or pollution sources other than
CSOs are contributing to WQS violations and where application of controlsis not expected to
meet WQS, regulatory agencies are responsible for developing a total maximum daily load
(TMDL) for CSOs and other loads. The EPA CSO guidance documents also specify that the
permitting authority should consider the maximum pollution reduction benefits that can be
reasonably obtained. “Reasonably obtained” refers to the consideration of the cost of
implementation of the control program in relation to the anticipated benefits to water quality.
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24.3 UseAttainability Analysis (UAA)

As part of the water quality standards review required by the CSO Control Policy; aUAA, whichis
defined as “a structured scientific assessment of the chemical, biological, and economic condition in
awaterway’ (EPA, 2000), may be used to determineif currently enforceable WQS can be achieved
and if justification for reclassification exists. In the case of the District, the DOH would be
responsible for UAA preparation. Some CSO cities are pursuing UAAs for wet weather conditions
due to the urban nature of their watersheds and the large storm flow volumes. Thisis a path that
WASA and DOH could choose to pursue, if desired.

24.4 Total Maximum Daily L oads

The federal CWA requires that impaired waterways be identified (commonly called the 303d List)
and stipulates that total maximum daily loads (TMDLS) be developed for pollutants of concern to
bring impaired waterways up to water quality standards. The DOH is responsible for listing impaired
District waters and developing associated TMDLs. Waterbodies on the District’s 303d list that are
thought to be partially impaired due to combined sewer overflows are listed in Table 2-5 (DOH,
1998).

Table 2-5
Impaired District Waters Impacted by CSOs
Waterbody Pollutants of Concern Priority Rank Action Needed
Lower Anacostia BOD, bacteria, organics, High 1 Control CSOs, Point and
metals, TSS, grease & ail Nonpoint Pollution
Upper Anacostia BOD, bacteria, organics, High 2 Control CSOs, Point,
metals, TSS, grease & ail Nonpoint and Upstream
Pollution
Kingman Lake BOD, bacteria, organics, High 6 Control CSOs and Nonpoint
metals, TSS, grease & ail Pollution
Upper Rock Creek | Organics, metals and bacteria | Medium 15 Control CSOs, Nonpoint and
Upstream Pollution
Lower Rock Creek | Organics, metals and bacteria | Medium 16 Control CSOs and Nonpoint
Pollution
Luzon Branch Organics Low 25 Control CSOs and Nonpoint
Pollution
Piney Branch Organics and metals Low 30 Control CSOs and Nonpoint
Pollution
Upper Potomac Organics and bacteria Low 34 Control CSOs, Nonpoint and
Upstream Pollution
Middle Potomac Organics, bacteriaand pH Low 35 Control CSOs and Nonpoint
Pollution
Lower Potomac Organics and bacteria Low 36 Control CSOs, Point and
Nonpoint Pollution

As of June 2001, there arethree TMDLSs in the District:

e Qil and Grease — in January 1999, DOH issued a TMDL for oil and grease for Hickey Run, a
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tributary to the Anacostia River. There are no CSOs discharging to Hickey Run and this TMDL
does not affect selection of the CSO controls.

e Biochemical Oxygen Demand (BOD) - In December 2001, EPA approved DOH’s TMDL for
dissolved oxygen (expressed as BOD) for the Upper and Lower Anacostia River. The load
allocations were expressed in terms of the average year based on the average of the period 1988-
1990. A load dlocation for CSO is shown in Table 2-6. Note that CSOs do discharge to the
Upper Anacostia, but no loads were allocated to CSO in this section of theriver.

e Total Suspended Solids (TSS) — In March 2002, EPA established a TMDL for TSS for the Upper
and Lower Anacostia Rivers. The purpose of the TMDL was to address water clarity. The
TMDL was expressed in tons of TSS for the growing season of April to October 1989. A load
allocation for CSO is shown in Table 2-6.

Table 2-6
Anacostia TMDL Load Summary
Biochemical Oxygen Demand (Ibs/yr) Total Suspended Solids(Tons/yr)
Load Source Existing Load” | TMD Allocation Existing Load” | TMD Allocation

CSO in Upper Anacostia 0 0 252 58
CSO in Lower Anacostia 1,574,132 152,906 198 45.4

Total CSO 1,574,132 152,906 450 1034

Notes:

1. Asreported by DOH. The estimated |oads devel oped as part of the LTCP differ from the loads in the TMDL.
2. Asreported by EPA. The estimated |oads developed as part of the LTCP differ from the loadsin the TMDL.

DOH is also developing TMDLs for fecal coliform for the Anacostia River, Potomac River and Rock
Creek. Additional TMDLs are expected in the future.

245 WASA’sNational Pollutant Discharge Elimination System (NPDES) Per mit

The latest WASA NPDES Permit No. DC0021199, issued by EPA, was effective on 1/22/97 and had
an expiration date of 7/1/99. Since a reapplication was made but a new permit has not yet been
issued, the existing permit remains in effect. The permit stipulates limits on flow and effluent
pollutants for WASA’s two outfalls at Blue Plains WWTP as well as requirements associated with
operating the combined sewer system. Plans to expand or change discharge operations with regards
to CSO control may require changes to the existing permit. Since EPA issues the permit, the EPA
will play a primary role in the development, approval and implementation of the LTCP; however,
certification of the permit is required from DOH.

24.6 District’s Storm Water M $4 Per mit
An M3 permit for the separate storm sewer system has been issued to the District of Columbia
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Government (not WASA). The permit, NPDES Permit No. DC0000221 gives the District the
authority under the provisions of the CWA to discharge from its separate storm water sewer system
to the local waterways. The latest permit became effective on April 19, 2000, and is scheduled to
expire on April 19, 2003. The permit describes the types of discharges that are authorized and has
conditions requiring identification of sources, the implementation and enforcement of Storm Water
Pollution Prevention and Management Program (SWMP) practices and monitoring and reporting
requirements. Details on the numerous activities, focused on further reducing the discharge of
pollutants to receiving waters, are discussed in Section 3 of this report and presented in the Municipal
Separate Sorm Sewer System First Annual Review (April 19, 2001).

The storm water permit will have a limited affect on the preparation of the LTCP. Generally, the
LTCP should consider any benefits of load reduction from the separate storm water system due to
implementation of the SWMP. The financial burden for implementing both programs will be born by
Digtrict residents and should be considered.

24.7 Chesapeake Bay Agreement

The Chesapeake Bay Agreement, signed by the states of Maryland, Virginia, Pennsylvania, the
Digtrict of Columbia, the Chesapeake Bay Commission and EPA, is a series of guidelines designed to
improve the quality of the life and water in and around the Chesapeake Bay. The guidelines of the
policy in terms of water quality are to achieve and maintain the 40% nutrient reduction goa of 1987
based on 1985 pollutant discharge levels, develop nutrient and sediment loading criteria, limits and
water quality standards, eliminate the discharge of chemical contaminants and restore the Anacostia
River to previously established water quality and wildlife habitat standards. As the agreement
represents a partnership arrangement, compliance is non-regulatory. The selected CSS LTCP will
help move the region closer to achieving its goals. It is also expected that the Chesapeake Bay
Program, the organization that administers the Chesapeake Bay Agreement, will be involved in the
review of WQS and the WASA LTCP.

25 SENSITIVE AREAS

251 CSO Policy Requirements

The CSO Policy states that sensitive areas are to be determined by the NPDES Permitting Authority in
coordination with State and Federal Agencies. For WASA, the NPDES Permitting Authority is
Region |1l of EPA, and the District Government functions as the State regulatory agency. The CSO
Policy indicates that sensitive areas may include the following:

e \Waters designated as Outstanding Nationa Resource Waters (ONRW)
e National Marine Sanctuaries

e Public drinking water intakes

e Waters designated as protected areas for public water supply intakes
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e Shellfish beds
e Waterswith threatened or endangered species and their habitat
e Waterswith primary contact recreation

For such areas, the CSO Policy indicates the LTCP should:

C.

Prohibit new or significantly increased overflows;

i. Eliminate or relocate overflows that discharge to sensitive areas wherever
physically possible and economically achievable, except where elimination or
relocation would provide less environmental protection than additional treatment;
or

ii. Where elimination or relocation is not physically possible and economically
achievable, or would provide less environmental protection than additional
treatment, provide the level of treatment for remaining overflows deemed necessary
to meet WQS for full protection of existing and designated uses. In any event, the
level of control should not be less than those described in Evaluation of Alternatives
below; and

Where elimination or relocation has been proven not to be physically possible and
economically achievable, permitting authorities should require, for each subsequent
permit term, a reassessment based on new or improved techniques to eliminate or
relocate, or on changed circumstances that influence economic achievability. (EPA,
1994)

252 General Assessment
CSO oufalls can discharge to the following receiving waters:

e The Potomac River (below Three Sisters Islands)
e The Anacostia River (below East Capitol Street)
o Rock Creek (below Military Road)

Table 2-7 compares the existing uses of District waters receiving CSO discharges to sensitive areas

classifications;
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Table 2-7
Comparison of District Watersto Sensitive Areas Classifications
Sensitive Areas Classification Assessment
Waters Designated as Outstanding National | None of the waters are designated ONRW
Resource Waters (ONRW)
National Marine Sanctuaries None of the waters are National Marine Sanctuaries
Public drinking water intakes None of the waters have public water supply intakes
Waters designated as protected areas for | None of the waters are designated as a protected area for
public water supply intakes public water supply.
Shellfish beds None of the waters support shellfishing.

The two remaining classifications, waters with threatened or endangered species and primary contact
recreation, are described below.

253

Waters With Threatened or Endangered Speciesor Their Habitat

Two federaly listed species have been identified in the vicinity of the receiving waters in the District
asfollows:

Hay's Spring Amphipod (Stygobromus hayi) — this is a federally listed endangered
species  which occurs in Rock Creek at two locations. south of Military Road
approximately between Nicholson and Emerson Streets, NW and approximately between
the National Zoo and the Connecticut Avenue Bridge (See Figure 2-2, end of this
section). These are the only known locations of the amphipod in the country. The
amphipod is a small crustacean (resembling a tiny shrimp) about one-quarter inch long
that lives in decaying deciduous leaf litter and mud at the exit of springs and groundwater
seeps. The springsin Rock Creek are reported to issue forth from crevices in rocks. The
species is believed to feed on decaying leaves, organic matter and decomposer bacteria
and fungi found on organic matter. The species was first discovered in 1938, and was
listed in 1982. One of the reasons for its listing was reportedly its vulnerability to
extinction due to its extremely restricted distribution. Little is known about the species,
but it is reported to be adversely affected by high water flows/flooding in Rock Creek,
pollution of the groundwater and surface water, and siltation (USFWS, 2000a, 2000b)

Bald Eagle (Haliaeetus leucocephalus) — the bald eagle is a federally listed threatened
species. In 1995, the species was reclassified from endangered to threatened due to its
recovery. Active bald eagle nest sites are reported just south of the Wilson Bridge in
Maryland, and near the confluence of the Potomac and Anacostia Rivers (See Figure 2-
1). During nesting season, eagles are typically limited to areas within one mile of their
nest sites. However, eagles may venture much farther from their nest sites outside
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nesting season. Numerous foraging bald eagles have been observed within the District
along the Potomac shoreline between the Wilson Bridge and the Blue Plains Wastewater
Treatment Plant. In addition, it is reported that bald eagles may occur sporadically at any
location along the Potomac River or mainstem Anacostia Rivers. (USFWS, 2000a,
2000b)

254 WatersWith Primary Contact Recreation

District of Columbia regulations list two uses for each water body in the District as follows: the
current use and the designated use. The current use is the use which is generally and usually met in
the water body in spite of numeric water quality criteria which may not be met sometimes. The
designated use is the use specified for the water body in the water quality standards whether or not it
is being attained. The D.C. Department of Health (DOH) has established the current use of the
Anacostia, Potomac and Rock Creek as Class B, secondary contact recreation and aesthetic
enjoyment. None of the waters are used for primary contact recreation. Indeed, a ban on swimming
in waters of the District was issued in 1971. The designated use of the waters includes class A,
primary contact recreation (DC Register, 2000). A review of the literature was conducted to identify
the past uses of the receiving waters and the occurrence of facilities such as beaches which would
facilitate primary contact recreation. Thisreview issummarized below:

Past Uses
e AnacostiaRiver

Prior to the arrival of Europeans in 1608, many wetlands were located along the banks of the
Anacostia River. Settlement along the Anacostia River for tobacco farming resulted in the
use of the Anacostia River as a shipping channel for trade. Bladensburg emerged as the
leading tobacco trading port and the river was reported to be navigable north of the town in
1742. As development and farming increased aong the river, erosion on the banks filled the
river, reducing its navigability. Dredging of the channel first began around 1800 to allow
farmers relying on Bladensburg to continue to use the river to market their products. By the
mid 1800s, siltation had completely isolated Bladensburg as ships could no longer reach this
port town. By 1876, dredging of the river occurred at regular intervals to keep up with
worsening siltation problem. (Engineering Science, 1989).

The dredging process created tidal mud flats on the banks of the river. The rich sedimentsin
the river mud combined with runoff and raw sewage to create a haven for mosguitoes. The
mosquitoes began to convey malaria to riverfront residents and workers, reaching epidemic
proportions in the late 1890s. Beginning in 1902 Congress approved funds for land
reclamation of the mud flats up to the Navy Yard Bridge. Dredging and land reclamation
continued all along the Anacostia River through the 1920s and a seawall was constructed on
the riverbanks by the Army Corps of Engineers to contain the dredged material. By 1930, the
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Anacostia River was contained to its present banks, the mud flats reclaimed, and malaria
mostly eradicated. Around thistime, the Federal Government established Kingman Lake and
other protected parklands along the shores of the river (Engineering-Science, 1989).

During the suburban expansion of the 1940s and 1950s, siltation and pollution increased in
the Anacostia River and its health decreased accordingly. From the 1940s — 1960s, marinas
were established along the western shore of the river just north of the Navy Yard, changing
the main use of the river from commercial to recreational (Engineering-Science, 1989).

e Potomac River

Commercial activity began early in the 1700s in the Georgetown area at the outlet of Rock
Creek. A prominent shipping route which came to be known as the Georgetown Channel
existed at the time extending from Easby Point to the south. Eventually, due to the expansion
of tobacco and grain farming in the Potomac River and Rock Creek watersheds, siltation
problems increased in severity, forcing dredging operations beginning in the 1800s. In 1837,
the US Coast Survey indicated that above Long Bridge (at the site of present day 14™ Street
Bridge), the prevailing depth was only 3 feet (Engineering-Science, 1989). Dredging
reopened the Georgetown Channel throughout the 1833 - 1881 period, but only temporarily
due to the severity of the siltation problems. Similar to the Anacostia River, the dredging
produced open mud flats that spurred the growth of malaria-transmitting mosquitoes. Land
reclamation on the Potomac River occurred simultaneously with the work on the Anacostia
River, virtually eliminating the malaria problem by 1930 (Engineering-Science, 1989).

Beginning in 1892 but more pervasively in the 1940s, marinas and boating clubs began to
appear along the banks of the Potomac River, signaling the change in use patterns from
commercial to recreational (Engineering-Science, 1989).

e Rock Creek

Tobacco farming occurred within the Rock Creek watershed beginning in the mid to late
1600s. Asmore of the land in the Rock Creek watershed became cultivated, siltation grew as
aproblem. Asearly as 1703, a trading post was founded on the eastern shore of Rock Creek
at its confluence with the Potomac River. Throughout the 1700s, Georgetown dominated the
areain terms of trade and commerce as it served as the mgjor trading port for farms along the
upper Rock Creek basin. Historical records indicate that Rock Creek was navigable at this
time up to the present P Street Bridge. Rock Creek was much wider at the confluence in the
1700s - 1800s before land reclamation projects in the 1800s — 1900s narrowed the Potomac
River to its present width. Due to the limited navigability of Rock Creek, it was not used as a
principal shipping channel above Georgetown. (Engineering-Science, 1989).
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In the 1900s, farms were replaced with suburban development. Although the immediate area
around Rock Creek was surrounded by parkland, the characteristics of flows in the creek
changed substantially due to increased imperviousness of the watershed.

Past Public Beaches/Facilities
A review of published records associated with the three waterways indicate the following:

e AnacostiaRiver
No records of public beaches or swimming locations on the Anacostia River have been found
in the literature. However, it is likely that river bathing and pleasure swimming was
practiced to some degreein the river at various locations in the past.

e Potomac River
River bathing was reportedly common in the pre-colonial and colonia period. The literature
indicates that in the 1920s, Decoration Day was considered the customary opening day for
water sports on the Potomac including swimming. Hundreds of swimmers reportedly took
part in opening day ceremonies. Two public facilities enabling swimming have been
identified:

o Tidal Basin - a supervised public bathing beach on the Tidal Basin south of the
Washington Monument operated from 1918-1924. Officially, the beach was closed
at the end of the 1924 season due to pollution.

0 Above the Key Bridge — swimming was reported in the literature from summer
cottages that used to line the sides of the Potomac. In addition, swimming access was
reportedly provided by entrepreneurs who placed floats in the river for swimmers. It
is unclear when swimming from the cottages, camps and commercial floats above
Key Bridge was discontinued. The literature speculates that the acquisition of the
C&O Canal Company property in 1938 by the Federal Government and the
construction of the George Washington Memorial Parkway may have ended
swimming in this portion of the River. (ICPRB, 1982)

As early as 1894 it was reported by the USPHS that fecal bacteria made the water at
certain locations in the Potomac River unsafe for swimming. In 1932, bacterial
contamination forced the closure to swimming of the Potomac River from Three Sisters
Island to Fort Washington. In 1957 the USPHS declared the entire Potomac River unsafe
for swimming (ICPRB, 2000a). On August 27, 1971, the District of Columbia
regulations prohibited all primary contact in any District waterway. Since that time the
ban on swimming has not been lifted.
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¢ Rock Creek
As with the Anacostia River, it is likely that creek wading and bathing was practiced to
some degree in Rock Creek in the past. One public facility wasidentified. It isdescribed
as a bathing beach at 25" and N Street, NW. The bathing beach was reportedly adjoining
the Francis Junior High School and included a bathhouse. (Washington Post, 1928).
There is also areference in the literature to swimming in Rock Creek at a location called
“Big Rock” (The Mayflower’s Log, 1935). Itslocation isunknown.

Current Uses

Today, the 1971 ban on primary contact recreation in all District waters remains in effect. The
waters are not legally used for primary contact recreation. All of the waters are used to some degree
for secondary contact recreation. Many of the marinas built in District waters from the 1890s —
1970s are still in use today. The three primary areas with marinas are the lower east Anacostia just
upstream of the Navy Yard, aong the Washington Ship Channel and along the Potomac River in
Georgetown. A boat ramp exists on the east side of the Anacostia along Anacostia Park adjacent to
the railroad bridge just upstream of the Skating Pavilion. The marinas/boat ramps currently in
operation are:

e AnacostiaRiver
- Buzzard Point Marina, 2200 1% St. SW
- District Yacht Club, 1409 Water St. SE
- Washington Y acht Club, 1500 M St. SE
- Anacostia Community Rowing Center, 115 “0O” St, SE
- AnacostiaMarina, 1900 M St. SE
- National Park East Boat Ramp
- Sedfarer’sBoat Club, M St. SE
- James Creek Marina, 200V St. SW

e Potomac River
- Capital Yacht Club 11™ Street, SW
- Columbialsland Marina, Columbialsland
- Spirit of Washington Cruise Line, 6" and Water Streets, SW
- Washington Marina, 1300 Maine Ave. SW
- Tidal Basin Boat House, 1501 Maine Ave. SW,
- Gangplank Marina, 600 Water St. SW
- Thompson Boat Center, Rock Creek Parkway & Virginia Ave., NW
- Jack’s Rental Canoe Rowboats, 3500 K St., NW
- Potomac Boat Club, 3530 Water St., NW
- Washington Canoe Club, 3700 K St., NW
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DOH has issued a health advisory for fish caught in the Anacostia and Potomac Rivers and Rock
Creek due to PCBs and other chemica contaminants which have been found in certain fish species.
DOH recommends that catfish, carp or eel not be eaten. Largemouth bass, sunfish or other fish may
be eaten in limited quantities. Younger and smaller fish of legal size can be eaten. DOH
recommends a catch and release policy.

Commercial activity in District waterways has been almost completely replaced with recreationa
activity. However, military ships till port at the Navy Yard and Fort McNair on the southwest side
of the lower Anacostia River.

255 Findings
An analysis of the District waters with respect to the CSO Policy was conducted and is summarized in
Table 2-8.
Table 2-8
Sensitive Areas Assessment

Current Uses Classification of District Waters Receiving CSO Discharges Compared to Sensitive
Areas Classifications or Designations (1)
CO
Discharge Public
Receiving National Threatened or Primary Water PWS
Water Marine Endangered Contact Supply Protected | Shellfish

Segments ONRW | Sanctuaries | Speciesor habitat | Recreation Intake Area Bed
Potomac River Threatened Bald
(below Three None None Eagle — sporadic None (2) None (3) None None
Sisters Islands) locations
Aecostia Threztened Bald
(below None None Eagle — s_porad| c None (2) None None None
Benning Road) locations

Endangered Hay's
Rock Creek None(4) None Spring Amphipod None (2) None None None
— Three locations

Little Falls None None None None None None None
Branch
Notes:
(D] Classifications or Designations per CSO Policy and WASA’s NPDES Permit
()] Existing uses include secondary contact recreation such as boating, fishing and wading

3 The nearest public water supply intake is above the dam at Little Falls, about 4.3 miles above Three Sisters
Islands and upstream of the areaimpacted by CSOs.
4 Rock Creek and itstributaries are designated Special Waters of the District of Columbia.

The status of the Bald Eagle was recently reclassified from endangered to threatened. This was due
to the significant increase in the bird’s numbers and its expanding range. Thisincrease in the bird's
proliferation has occurred without the benefit of additional CSO controls. It is likely that any
additional CSO controls identified as part of the LTCP will assist in the continued recovery of the
eagle. In addition, the eagle is reported to occur sporadically along the main stem of the Potomac
and Anacostia Rivers. Theintent of the CSO Policy is to focus on portions of waterways which may
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be classified as sengitive. It is impractica and inconsistent with the CSO Policy to classify entire
waterways as sensitive due to the possible sporadic occurrence of eagles anywhere along their length.

None of the District waters are currently used for primary contact recreation, while al of the waters
are used to some degree for secondary contact recreation. The designated use of the waters includes
primary contact recreation. Research of the literature indicates that while swimming was practiced in
each receiving water to some degree in the past, there were limited public facilities enabling primary
contact recreation. No facilities were identified in the Anacostia River. One facility which has long
been abandoned has been identified in Rock Creek. Two facilities were identified in the Potomac
River. One facility in the Potomac is the Tidal Basin, which does not receive CSO discharges. The
other area was upstream of the Key Bridge, which is upstream of the mgjority of CSO discharges.
There are no known current plans for construction of public swimming facilities aong the
waterways. Given that the intent of the CSO Policy is to focus on portions of waterways which may
be classified as sensitive, it is impractical to classify all waterways as sensitive based on the future
potential for primary contact recreation.

The endangered Hay’ s Spring amphipod is reported to have habitats in two limited sections of Rock
Creek: just downstream of the Zoo and at a location upstream of the Zoo. These sections of Rock
Creek can receive CSO discharges from the outfalls to Rock Creek. Asaresult, these portions of
Rock Creek are eligible for consideration as sensitive areas, pending determination by regul atory
agencies. This has been considered in greater detail in Section 9. Figure 2-2 shows the genera
location of the reported amphipod colonies. No other District waters are proposed for consideration
as sensitive areas as defined by the CSO Policy.

\Gh-washENG 1160\ TCPALTCP Final\Sec 2.doc 2-21 FINAL - July 2002



FILE: J:\1160\DWGS\LTCP\FINAL—LTCP\FINFF2—2 1:1 07/01/02 10:08 GH-G

Case 1:00-cv-00183-TFH Document 115-2 Filed 05/19/15

Page 67 of 586

(Actual Size)

HAY'S SPRING AMPHIPOD

LEGEND

® (SO OUTFALL
CSO OUTFALL NUMBERS

[ COMBINED SEWER AREA

HABITAT OF HAY’S SPRING AMPHIPOD
LOCATIONS (ENDANGERED)

FIGURE 2-2

BROAD BRANCH

ME( Vin HAZE/V

059

@OC?C\

CRegy

[ ]
NATIONAL
700 [044]®
i3l

[0+2]e

\8 =

bsde

LOCATIONS OF HAY'S SPRING AMPHIPOD

EPMC—III
GREELEY AND HANSEN LLC

NOT TO SCALE

D.C. WATER AND SEWER AUTHORITY
CSS LONG TERM CONTROL PLAN




Case 1:00-cv-00183-TFH Document 115-2 Filed 05/19/15 Page 68 of 586

Existing Systems

Section 3
Existing Systems

31 INTRODUCTION

The District of Columbia Water and Sewer Authority (WASA) operates and maintains the
wastewater collection and treatment system for the District of Columbia, and also provides
wastewater treatment for surrounding areas including parts of suburban Virginia and Maryland. The
service area for the Blue Plains Wastewater Treatment Plant (BPWWTP) covers approximately 735
square miles.

With a population of approximately 600,000, the District of Columbia occupies 61 square miles
within the Blue Plains Service Area. Storm water and sanitary wastewater flows in this area are
collected as follows:

e Separate storm water and sanitary sewer collection systems cover 41 sguare miles (26,200
acres) and serve a population of approximately 250,000.

e A combined storm water and sanitary sewer collection system covers 20 square miles (12,955
acres) serves a population of approximately 350,000.

The remainder of this section provides more specific information on the configuration of the existing
systems.

3.2 COMBINED SEWER SYSTEM (CSS)

The CSS generally serves the central, older portions of the District of Columbia. Approximately
66% of this area drains to the lower Anacostia River, with the remainder tributary to Rock Creek and
the Potomac River.

There are 60 outfalls listed in WASA’ s current NPDES permit. One outfall discharges treated excess
flow at the BPWWTP, while the remainder are located at various points across the District. The
outfalls are distributed as follows:

e 17 arelocated on the Anacostia River

e 14 arelocated on the Potomac River (1 abandoned, CSO No. 30; includes one outfall at Blue
Plains WWTP, and one outfall at Little Falls Branch, tributary to the Potomac)

e 29 Rock Creek (1 abandoned, CSO No. 55)

Table 3-1 lists the outfalls, their location, associated CSO drainage areas and receiving waters. The
locations of the outfalls and combined sewersheds are presented on Figure 3-1 through 3-3.
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Table3-1
Summary of Permitted Outfalls
NPDES Drai
rainage
Outfall . ) CSO Drainage Area Area o
No. Permitted Outfall Location (acres) Receiving Water
Blue Plains Wastewater Treatment
001 Plant, Excess Flow Treatment Outfall Entire Service Area -- Potomac River
Blue Plains Wastewater Treatment
Bolling Air Force Base, at Giavanolli
Downstream side of Fredrick No tributary area,
_ Emergency Bypass for o
004 Douglas Bridge combined Poplar Pt. P.S, - Anacostia River
Across from Navy Yard, aligned with
005 | ParsonsAve, SE Fort Stanton 65.51 Anacostia River
Good Hope Road and Welsh
006 Memorial Bridge Fort Stanton 13.56 Anacostia River
Between 11" St. and Anacostia
007 | Bridges, SE Fort Stanton 188.13 Anacostia River
No tributary area,
Anacostia Avenue, west of Blaine St. Emergency Bypgss fo'r
separate AnacostiaMain
008 NE I nterceptor -- Anacostia River
_ ) B St./N.J. Ave
009 O St. Sewage Pumping Station, SE 41.27 Anacostia River
010 O St. Sewage Pumping Station, SE
011 Main Sewage Pumping Station, SE
_ . _ B St/N.JAve-
011(a) | Main Sewage Pumping Station, SE O St. pumped 732.72 Anacostia River
012 | Main Sewage Pumping Station, SE Tiber Creek 1,153.83 | AnacostiaRiver
Southeast Federal Center, aligned
013 | with4" st Canal Street Sewer 20.10 Anacostia River
, o Navy Yard/M St.: 6" St—
Navy Yard, aligned with Sth Street,
015 | SE Navy Yard/9" St-M St. 30.82 Anacostia River
Navy Yard/M St.: 12" St.—
016 | 12thand O Streets, SE 9" st 152.58 Anacostia River
Navy Yard/M St.: 14" to
017 | M and Water Street, SE Penn Ave. 259.91 Anacostia River
East of Barney Circle and South of
018 | Pennsylvania Avenue Bridge, SE Barney Circle 48.93 Anacostia River
019 | Adjacent to Service Drive behind Northeast Boundary 424239 | AnacostiaRiver
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Table3-1
Summary of Permitted Outfalls
NPDES Drai
rainage
Outfall . ) CSO Drainage Area Area o
No. Permitted Outfall Location (acres) Receiving Water
swirl facility and D.C. General
Hospital
Rock Creek Parkway and
020 Independence, NW Easby Point 573.14 Potomac River
021 Rock Creek Parkway and C St., NW Slash Run 473.78 Potomac River
022 Rock Creek Parkway and G St., NW | St.- 22" St., NW 125.23 Potomac River
023 | Southof 30" and K Streets, NW West of Rock Creek Potomac River
m Diversion Sewer —K St. -
024 South of 30" and K Streets, NW To Wisconsin Ave. 41.66 Potomac River
025 South of 31st and K Streets, NW 319 & K St NW 0.89 Potomac River
Wisconsin Avenue and Water Street,
026 | NW Water St District (WRC) 13.88 Potomac River
027 | 33“and Water Sts, NW Georgetown 179.38 Potomac River
Key bridge and Whitehurst Freeway,
028 | NW 37" St-Georgetown 21.06 Potomac River
Adjacent to C& O Canal, aligned with
029 38" St. NW College Pond 300.79 Potomac River
Rock Creek Pkwy and Pennsylvania Penn Ave-Middle East
031 Avenue, NW. Rock Creek 111 Rock Creek
26" St- M St. -Middle E.
032 | 26thand M Street, NW. Rock Creek 10.38 Rock Creek
Af:ross stret?t from St Francis Jr. N St -25" _Middle E. Rock
Just west of St. Francis Jr. High and
034 north of N St., NW Slash Run 1) Rock Creek
P St. Bridge and Rock Creek
035 | Parkway Northwest Boundary 546.69 Rock Creek
036 | 22nd Street, South of Q Street NW. | MassAve& 24" —E.Rock |  69.76 Rock Creek
Waterside Dr. and Rock Creek K alorama Circle West — E.
037 | Parkway Rock Creek 16.61 Rock Creek
Between arch footbridge and
C_onnechcut Ave,, north of Kalorama K slorama Circle East — E.
038 Circle, NW. Rock Creek 9.54 Rock Creek
) ) Belmont Rd — East Rock
039 Connecticut Avenue Bridge and Creek 54.95 Rock Creek
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Table3-1
Summary of Permitted Outfalls
NPDES Drai
rainage
Outfall . ) CSO Drainage Area Area o
No. Permitted Outfall Location (acres) Receiving Water
Rock Creek Parkway, NW.
Aligned with Biltmore Rd.,
betyveen Cor?nectlcut Ave and Biltmore St — East Rock
040 | Ellington Bridge. Creek 2452 Rock Creek
) Ontario Rd — Upper E.
041 | Beach Dr. and Ontario M., NW Rock Creek 27.17 Rock Creek
Quarry Rd — Upper E.
042 Harvard St. and Beach Dr NW. Rock Creek 36.22 Rock Creek
Upstream of Harvard St. and Beach Irving St. — Upper E. Rock
043 | DrNw. Creek 70.31 Rock Creek
Kenyon St. — Upper E.
044 | Kenyon Street and Beach Dr.., NW. Rock Creek 17.07 Rock Creek
North of Beach Dr. and Walbridge P, LamontSt. — Upper E. Rock
045 | NW. Creek 17.17 Rock Creek
Piney Branch Parkway and Park Park Road — Upper E. Rock
046 | Road, NW. Creek 17.38 Rock Creek
Piney Branch Parkway and Ingleside Ingleside Terr. — Upper E.
047 | Terrace Rock Crk. 18.16 Rock Creek
Sotl;th of Piney Branch Parkway and Oak Si-Mt. Pl t Upper
048 | 177SL E. Rock Creek 26.06 Rock Creek
North of Piney Branch Parkway and
h
049 17" St Piney Branch 2,433.20 Rock Creek
M St. — 27" St — West
050 | Rock Creek Parkway and L St., NW Rock Creek 36.41 Rock Creek
Af:ross Rock Creek Parkway, aligned Olive— 29" St — West
051 | with Olive St., NW. Rock Creek 11.87 Rock Creek
Between P and Penna.
Ave Bridges, aligned with O Street,
052 | NW. O St.-31% St., NW 108.50 Rock Creek
Q St. Bridge and Rock Creek
053 | Parkway, NW. Q St. — West Rock Creek 5.50 Rock Creek
No tributary area, relief for
M assachusetts Avenue and Rock combined West Rock
054 | Creek Parkway, NW. Creek Diversion Sewer -- Rock Creek
Massachusetts Avenue and Rock
055 | Creek Parkway, NW. (Abandoned) - Rock Creek
No tributary area, relief for Rock Creek
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Table3-1
Summary of Permitted Outfalls
NPDES Drai
rainage
Outfall . ) CSO Drainage Area Area o
No. Permitted Outfall Location (acres) Receiving Water
056 Normanstone Dr. and Rock Creek combined West Rock --
Parkway, NW. Creek Diversion Sewer
28th Street and Rock Creek Parkway, Cleveland — 28" St &
057 | NW Conn. Ave. 84.50 Rock Creek
Connecticut Avenue and Rock Creek
058 | Parkway, NW. Connecticut Avenue 5.24 Rock Creek
Clara Barton Parkway and Broad St., Potomac River
060 NW ) - tributary
Total CSO Drainage Area 12,477.76
Notes (1): Common Drainage Area shared with CSO outfall 021.
(2): CSO 060 is Little Falls Emergency Bypass located just outside the District of Columbiaon WSSC's
section of the separate Potomac Interceptor. WASA feels this outfall has been placed on their permit in
error and is working with EPA to have it removed.
3.2.1 Collection System

A schematic of the major conveyance pipelines and pumping stations in the WASA'’ s sewer system is
presented in Figure 3-4. It is convenient to think of the drainage areas and CSS as being divided into
two subsystems - an Anacostia system and a Potomac/Rock Creek system. The Northeast Boundary,
Navy Yard, Fort Stanton, and Tiber Creek drainage areas are part of the Anacostia system. The other
drainage areas are part of the Potomac/Rock Creek system, with the B St/NJ Ave drainage area
serving as a link between the Anacostia and Potomac/Rock Creek systems. The ratio of maximum
design capacity to dry weather capacity of the two systems is significantly different. Prior studies
(Board of Engineers, 1955) indicate this factor is approximately two for the Northeast Boundary
Trunk Sewer. However, this factor is typically significantly higher for trunk sewers and interceptors
serving the Potomac/Rock Creek system, allowing them to carry more wet weather flow before
discharging to receiving waters.
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Under the Intermunicipal Agreement (IMA) with surrounding jurisdictions, WASA conveys up to an
average of 212 mgd of separate sanitary flow from outside District boundaries through both its
combined and separate sanitary systems to the BPWWTP. The IMA flows in the separate sanitary
system as well as the combined system have substantial peaks during wet weather events. In addition
to the flow from surrounding jurisdictions, WASA aso conveys and treats the wastewater from
federal facilities in the District. Federal properties cover about 25% of the District’s total land area
and about 14% in the combined sewer area as shown in Figure 3-5. Modeling conducted as part of
the Long Term Control Plan indicates that approximately 18% of the combined sewer overflow is
contributed by Federal properties on a system-wide annual average basis. This percentage is greater
than the direct percentage of land area because many Federal properties in the combined sewer area
arein highly urbanized locations with little pervious area.

/\/ Streets

I Water
I Federal Facilities

Figure 3-5
Federal Properties

[ ] DC Boundary —~—

Virtually al the wastewater that is conveyed to BPWWTP, including the contribution from
surrounding jurisdictions and federal facilities, must be pumped. The major facilities that pump
wastewater to Blue Plains are as follows:
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e Potomac Pumping Station: This station was designed to have a firm capacity of 460 mgd and
pumps the wastewater from the Potomac/Rock Creek system to BPWWTP via force mains
that cross under the Anacostia River at the confluence with the Potomac River. It also
conveys wastewater loads from surrounding jurisdictions that enter the District via the Rock
Creek Main Interceptor and the Potomac Interceptor.

e Main Pumping Station: This station is split into a sanitary side and a storm side. The sanitary
side primarily handles dry wesather sanitary flows, designed to have a firm capacity of 240
mgd. It pumps wastewater from the Tiber Creek and B Street/New Jersey Ave. drainage
areas, as well as flows from the Potomac/Rock Creek system that enter the B St/NJ Ave.
Trunk Sewer, under the Anacostia River via siphons to BPWWTP. The storm side is used
during wet weather events, with a firm capacity of 400 mgd, to lift storm overflows into the
Anacostia River and prevent flooding of basements and streets in the surrounding low-lying
drainage aresas.

e “0O’ Street Pumping Station: Like the Main Pumping Station, this station is split into sanitary
and storm sides and is designed to have firm capacities of 45 and 500 mgd, respectively. The
sanitary side pumps wastewater from the Southwest Interceptor, which serves a low-lying
area, to one of the siphons that run under the Anacostia and to BPWWTP. The storm side
pumps combined sewage from the B Street/New Jersey Avenue Relief Sewer, which serves a
low-lying area of the B Street/New Jersey Avenue drainage area, to the Anacostia River.

e Poplar Point Pumping Station: This station was designed to have a firm capacity of 45 mgd
and pumps combined wastewater from the Anacostia Main Interceptor to the Outfall Sewers
that lead to BPWWTP. The Anacostia Main Interceptor conveys the combined and sanitary
flows from the portion of the District that is east of the Anacostia River.

e Eastside Pumping Station: This station was designed to have a firm capacity of 45 mgd and
pumps separate sanitary wastewater from the East Side Interceptor Relief Sewer. During
storm events it also transports the material removed by the Northeast Boundary Swirl Facility
(NEBSF). All flows are pumped across the Anacostia River via a force main and into the
108" Anacostia River Force Main. The operation of the NEBSF is discussed further in
Section 3.2.3.

e Rock Creek Pumping Station: This station was designed to have a firm capacity of 40 mgd
and pumps combined wastewater flows from the Georgetown and West Rock Creek Area on
to the Potomac Pumping Station for transport to BPWWTP.

e WSSC Anacostia Pumping Stations #1 and #2: As stipulated in the IMA, these stations can
pump an average of 83.2 mgd and a peak of 185.0 mgd of WSSC flow into the 108"
Anacostia River Force Main. Some District sanitary sewers near the boundary drain to
Maryland because of the nature of the topography. As a result, these pumping stations are
permitted to convey an additional 14 mgd of District flow. Thisresultsin a net peak of 199
mgd (185 mgd WSSC flow + 14 mgd District flow).
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The capacities of the pumping stations are summarized in Table 3-2.

Table 3-2
Pumping Station Design Capacities
Facility Design Firm Capacity”
Potomac Pumping Station 460 mgd
Main Pumping Station Sanitary Pumps — 240 mgd
Storm Pumps — 400 mgd
O Street Pumping Station Sanitary Pumps — 45 mgd
Storm Pumps — 500 mgd
Poplar Point Pumping Station 45 mgd
East Side Pumping Station 45 mgd
Rock Creek Pumping Station 40 mgd
WSSC's Anacostia Pumping Station 199 mgd peak
No. 1 and 2

Notes: 1. Designed to have indicated capacity with largest pump out of service.

3.2.2 BluePlains Wastewater Treatment Plant

A process flow schematic for the BPWWTP is shown in Figure 3-6. The facility is rated for an
annua average flow of 370 mgd, and the treatment train consists of screening, grit removal, primary
treatment, secondary treatment, nutrient removal, filtration and disinfection. During wet weather
events, flows up to 740 mgd can receive treatment for up to 4 hours. After the first 4 hours, the
treatment capacity is reduced to 511 mgd to protect the biological process. Additional flows of up to
336 mgd that exceed the treatment capacity of the plant receive excess flow treatment, which consists
of screening, grit removal, primary treatment and disinfection before discharge to the Potomac River.
This results in an overall plant capacity of 1076 mgd for the first four hours and 847 mgd thereafter.
The amount of flow that is diverted and the duration during which it is diverted to excess flow
treatment depends on the flow rates and durations of the storm events.

3.2.3 Existing CSO Controlsand Programs

In addition to the excess flow treatment capacity of BPWWTP, WASA has several facilities and
programs in place to address CSOs. The Phase | CSO Controls completed in 1991 include the
Northeast Boundary Swirl Facility and the inflatable dam system for in-system storage. These and
other CSO controls are described below.
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CSO Regulators. Regulator structures associated with each CSO outfall control the amount of flow
diverted to interceptors, which convey wastewater to BPWWTP. During dry weather, flows are
diverted to BPWWTP for treatment. During wet weather events, the regulators divert combined
sewage, the mixture of sanitary wastewater and storm water, within the system up to design
capacities. When flows exceed the design capacities of the system, the regulator structures divert
excess flow to CSO ouitfalls, which discharge to the receiving waters. Release of the combined sewer
overflow to the outfalls is necessary to prevent flooding in homes, businesses, and streets. The
frequency and volume of discharge from each of these structures varies depending on the relative
capacity of the downstream interceptor, the hydraulic geometry of the overflow structure itself, storm
intensities and duration, and the size of the contributing drainage area.

Northeast Boundary Swirl Facility (NEBSF): The NEBSF is located at the south end of the RFK
Stadium parking lot, on the west bank of the Anacostia River, and adjacent to the East Side Pump
Station. This facility went into operation in January 1991. During storm events, this facility
provides treatment and disinfection for up to 400 mgd of combined sewer overflow before
discharging to the Anacostia River at CSO Ouitfall 019. FHow in excess of 400 mgd overflows
directly to the Anacostia River without treatment and disinfection. The routing of flows to the
NEBSF and to the Anacostia River is controlled by three inflatable dams. Treatment processes
include mechanical screening of influent combined sewage, followed by concentration of solid
materials in three swirl concentrator tanks and disinfection of the treated effluent. The concentrated,
solids-bearing underflow is discharged to the 48-inch East Side Interceptor Relief Sewer, where it
flows by gravity to the East Side Pumping Station. The East Side Pumping Station then pumps the
discharge to BPWWTP as described earlier in Section 3.2.1.

In-System Storage: WA SA operates and maintains twelve inflatable dams at eight different locations.
The structure number, location and number of dams per site are presented in Table 3-3. The
inflatable dams consist of multi-ply elastomeric (i.e.,, “rubber”) fabric dams installed in maor
overflow conduits within the combined sewer system. The installation consists of the dam,
attachment hardware, mechanical inflation equipment housed in a nearby vault, air piping and valves,
an over-pressure blowoff tank and an automatic control system. The objective of the inflatable dam
installation is to increase the effective depth to which the sewage must rise in the combined sewer
before overflows occur. The effect of the installation is to retain a greater volume of combined
sewage flow resulting from low to moderate intensity storms by maximizing storage within the CSS.
During higher intensity storms, when the full carrying capacity of the overflow conduit is required to
prevent upstream flooding, the dam is deflated automatically based on a signal from an upstream
level sensor or a supervisory override command from an operator. During dry weather conditions the
dams are normally maintained fully inflated under low pressure. The six dams at structures 14, 15,
15a, and 16 are currently out of service. However, an effort is currently underway to upgrade and
replace inflatable dams and appurtenances at all existing inflatable dam locations.
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Table 3-3
Inflatable Dam L ocations
Structure Number of
Number Location Combined Sewer Dams
14 Main Pumping Station — West Side B St. — New Jersey Ave. Trunk Sewer 2
15 South Capitol and E Sts., SE B St. — New Jersey Ave. Trunk Sewer 1
15a Half and L Sts., SE B St. — New Jersey Ave. Trunk Sewer 1
16 Main Pumping Station — East Side Tiber Creek Trunk Sewer 2
24 RFK Memoria Stadium — South Parking Lot | Northeast Boundary Sewer 3
34 23rd and Constitution, NW Easby Point Trunk Sewer 1
35 Kennedy Center - East Parking Lot East Rock Creek Diversion Sewer 1
52 22nd St., between M and N Sts., NW Slash Run Trunk Sewer 1
Total Number of Inflatable Dams 12

Nine Minimum Controls: In addition to the aforementioned devices and facilities, WASA also has a
Nine Minimum Controls (NMC) program in place to address the issue of CSO's. WASA first
provided documentation on its NMC program in a December 1996 report entitled “Nine Minimum
Controls Compliance Report”. As part of its continuous improvement effort, WASA prepared a
report titled “Combined Sewer System Nine Minimum Controls Summary Report” in July 1999,
which represented an update of the earlier Nine Minimum Controls Report submitted to the EPA.
The Summary Report provided an update on various activities undertaken by WASA as part of the
Nine Minimum Controls (NMC) program and included recommendations for enhancement of several
activities associated with this program. A “NMC Action Plan Report” was prepared in February
2000, which detailed a schedule for implementing the recommended enhancements. Examples of
measures that have been implemented include:

e Inspections of critical facilities such as outfalls, regulators, pump stations and tide gates

e Maximization of storage in the collection system through the use of inflatable dams

e Implementation of a pretreatment program for industrial users

e Inspection, maintenance and improvement of regulators and outfalls to prevent and correct
dry weather overflows

e Operation of the Northeast Boundary Swirl facility to control CSOs and floatables

e Operation of skimmer boats on the Anacostia and screens at certain pump stations to control
floatables

e Installation and demonstration evaluation of End-of-Pipe Netting system for floatables
control at CSO Outfall 018

e Placement of notification signs at outfalls for public notification

e Development of a CSO web page on the D. C. WASA website
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e Magor maintenance projects such as the cleaning of the Eastside Interceptor and the sonar
inspection of the Anacostia siphons

LTCP Development Effort: WASA submitted its LTCP Program Plan to EPA in July 1999. An
extensive monitoring program for the LTCP was carried out from August 1999 — June 2000. The
data gathered from this monitoring effort has been used to develop computer models to evaluate
aternatives for mitigating the impact of CSO’s and other major sources of pollution on the receiving
waters. A Draft LTCP was submitted in June 2001. This report describes the proposed Final LTCP.

3.3 SEPARATE SANITARY SEWER SYSTEM
Generadly the newer sections of the District surrounding the older central portion are served by a
separate sanitary sewer system. In these areas sanitary sewage is collected in a system of service
sewers typically located at a depth of 11 feet below ground to allow for gravity flow from basements
of adjacent buildings. The sanitary sewer system typically has smaller pipes than the combined sewer
system, since it does not handle storm water flows. The separate system has three pump stations that
convey only sanitary sewage as follows:

e Earl Place Pump Station

e Third and Constitution Avenue Pump Station

e Upper Anacostia Pump Station

The mgjority of the District’ s separate sanitary sewer system sewersheds discharge into the combined
sewer system for final conveyance to BPWWTP for treatment except for a portion of the Southeast
area of the Digtrict.

34 SEPARATE STORM WATER SYSTEM

3.4.1 Collection System

The areas surrounding the core of the District of Columbia are served by a separate storm sewer
system. The location of the District Government’ s separate storm sewer shed is presented on Figure
3-7. These areas generally consist of neighborhoods that have been developed or redevel oped during
the 20th century. A tota of 447 separate storm sewer sheds and storm sewer outfalls have been
identified as being owned by the District of Columbia (Peer Consultants, 1996). An additional 627
separate storm sewer outfalls and associated storm sewer sheds in the District of Columbia were
identified as being owned by other agencies such as the National Park Service, the Air Force, and
other federal agencies. A database was developed for all of the separate storm sewer outfalls and
sewer sheds owned by the District as part of the District of Columbia' s Part 2 Storm Water Permit
Application (Peer Consultants, 1996).
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3.4.2 Existing Controls and Programs

On April 19, 2000, the U.S. Environmental Protection Agency issued NPDES Permit No.
DC0000221 to the Government of the District of Columbia authorizing discharges from the District’s
Municipal Separate Storm Water System (MS34) under certain specified conditions. As part of that
permit, the District is obligated to comply with various reporting requirements and perform
numerous activities focused on further reducing the discharge of pollutants to receiving waters.
Details of these activities are presented in the Municipal Separate Sorm Sewer System First Annual
Review (April 19, 2001). Presented below is a summary of some of the magjor activities planned or
currently underway.

3.4.2.1 M Retrofits

Plans are currently underway to conduct an evaluation to determine the location, sizing and number
of M3 retrofits necessary to meet the requirements of the CWA and EPA regulations. The results of
these evaluations will be presented in the First Annual Report due April 19, 2002.

3.4.2.2 Management Plan For Commercial, Residential & Government Areas

The District’s DOH is applying greater focus on its storm water controls to encourage the use of
functional landscape at parking lots and/or new developments by implementing low impact
development such as reduced road length and width, infiltration ditches, porous pavements, grassy
swales and filter strips.

Approximately 800 storm water BMPs (Best Management Practices) have been approved in the
District of Columbia. Most are designed for small parcels of land that are undergoing
redevelopment. Many are for sites that are less then one acre. Eighty percent are sand filters and the
rest are primarily oil and grit separators, wet and dry ponds, and rooftop detention facilities.
Approximately 50 - 60 percent have been constructed. The storm water BMPs are spread across the
combined and separate sewer systems.

A limited number of BMP performance and maintenance studies have been conducted and the
results are not finalized and therefore not yet available. The DC Department of Health is currently
transferring the BMP information to an electronic database. No report on BMP status will be
available until the database is complete. (Personal Communication with Hamid Karami 4/2001).

There are plans to expand the requirements of the BMPs to include road construction and Federal

facilities. The District Department of Health (DOH) also intends to hire additional staff to assist in
the review and enforcement of the BMPs.
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Listed below are additional elements of the Management Plan that are underway or being pursued by
the Digtrict, and generally include the joint efforts and coordination between DOH, DCRA, DPW,
DOT, and WASA:
e Coordinated catch basin cleaning and street sweeping strategy
e Solid waste program to include leaf collection
e Preventive maintenance inspections for all existing SWM (Stormwater Management)
facilities
e Rain leader disconnect program
e Phased approach to public education including collecting pet feces and environmentally
friendly fertilizing and landscaping techniques.
e Modeling of storm water impacts
e Method to measure performance of these activities.
e Strengthen erosion control program for new construction.
e Program to control storm water discharges from Federal and District government areas to
same extent as that for commercial, residential and industrial areas.

3.4.2.3 Management Plan For Industrial Facilities

The District’s DOH is presently working towards implementation of a program to monitor and
control pollutants discharged to the storm sewer system from industrial facilities including: private
solid waste transfer stations; hazardous waste treatment, disposal and or recovery plants; those
subject to the Emergency Planning and Community Right-to-Know Act (also know as SARA Title
I11 or EPCRA); those with NPDES permits; and those with a discharge to the storm sewer system. In
keeping with this effort, the District maintains and updates an industrial facilities database as well as
performs on-site assistance, inspections and outreach programs to industrial facilities. In addition
the DOH has developed a Water Pollution Control Contingency Plan in response to accidental spills
that provides guidance on response to non-permitted hazardous material rel eases.

3.4.2.4 Management Plan For Construction Sites

Pollutant discharges from construction sites is controlled through the sediment and erosion control
review process based on the guidelines published by the DOH. Although comprehensive
enforcement regulations are in-place, a single written enforcement strategy has not been prepared.
The number of sediment and erosion control site inspections for fiscal year 2000 was 5,172, which
exceeded the target of 3000 (First Annual Review, April 19, 2001).

The DOH aso implements educational measures for construction site operators through site

inspections and dissemination of its Storm Water Management Guidebook and Sediment & Erosion
Control Handbook to owners and project designers.

\Gh-washENG 1160\ TCPALTCP Final\Sec 3.doc 3-19 FINAL - July 2002



Case 1:00-cv-00183-TFH Document 115-2 Filed 05/19/15 Page 87 of 586

Existing Systems

3.4.2.5 Control Of Pollution From Municipal Landfills& Other Municipal Waste Facilities
The DPW collects solid waste from approximately 100,000 single-family residences throughout the
City. In FY 2000, DPW crews collected approximately 118,000 tons of waste. All District
government collected waste (including bulk waste, litter receptacle waste, street cleaning debris, and
other material) totals approximately 207,000 tons per year. Commercia haulers collect waste and
recyclable materials from multi-family and commercial and institutional properties. Commercial
haulers collect approximately 423,000 tons per year (First Annual Review, April 19, 2001).

As part of the District’s plan to reduce pollutants from District-owned or operated solid waste
transfer stations, and maintenance and storage yards for waste transportation fleets and equipment,
the District has established a solid waste facility permitting process for private solid waste transfer
stations, which includes performance standards for operation. These regulations are currently being
challenged in court and cannot be enforced at thistime.

3.4.2.6 Control Of Pollutants From Hazardous Waste Sites

The District has or is in the process of implementing a number of programs aimed at controlling
pollutant discharges to the MS4 from hazardous waste sites. The DOH has developed a document
entitled “Hazardous Waste Management”, which describes the procedures for proper identification,
handling and reporting of hazardous materials. A general plan for a hazardous waste monitoring and
control program is given in DOH’s “Strategic Plan for Enhancement of Environmental Health
Administration Hazardous Waste Division”. A standard operating procedure for hazardous waste
reporting has been written by DOH. The District plans to integrate these documents into a unified
program.

In addition to the above, the DOH has prepared standard operating procedures for hazardous waste
site identification numbering and entry into the Resource Conservation and Recovery Information
System (RCRIS) national database.

3.4.2.7 Pesticides, Herbicides And Fertilizer Application

The DOH’s Pesticide Management Program describes its applicator certification and training,
licensing and enforcement of pesticide regulations. In addition, the District makes educationa
literature available to the general public regarding pesticide control and reduction by private property
owners.

3.4.2.8 Deicing Activities

In an effort to minimize water quality degradation from chemical deicers, salt, sand and/or salt/deicer
mixtures, the District had developed a scope-of-work with Howard University Department of
Engineering to conduct a study of Best Management Practices related to roadway construction and
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maintenance and snow management. The investigation being prepared focuses on the effectiveness
of aternative management practices and not on the environmental impacts of these practices.

3.4.2.9 Additional Activities
Additional activities that are planned or currently underway through DOH include the following:

e Management Plan to detect and removeillicit discharges
e Enforcement Plan

e Public Education Program

e Monitoring Program for storm water outfalls.
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Section 4
Sewer Systems Characterization

4.1 INTRODUCTION

The purpose of sewer system characterization is to assess the magnitude, frequency, duration and
nature of CSO and separate storm water discharges to facilitate assessment of their water quality
impacts and to evaluate of control measures. Characterization was performed by:

e Assembling data on the sewer system — developing and organizing basic data on the
construction of the sewer systems

e Monitoring — collecting measurements in the field on combined sewer overflow (CSO) and
separate storm water system (SSWS) flow volumes, durations, overflow rates, and pollutant
concentrations

e Computer modeling — developing a predictive model for both the combined sewer system
(CSS) and SSWS

Each of these is described below.

4.2 BASIC SEWER SYSTEM DATA

Basic data on the sewer system and the sewer sheds was obtained from a variety of sources as shown
in Table 4-1. Furthermore, previous studies provided valuable background information on the
history and previous assessments of the CSS:

e Metcalf & Eddy Engineers, 1955: The capacities of existing sewers and pump stations, the
physical conditions of existing sewers, and the extent of CSO problems in the District were
evaluated.

e Boards of Engineers, 1957: Using the findings in the Metcalf & Eddy Engineers, 1955 report
as a design basis, recommendations on new construction and modifications to the existing
sewer system were issued to serve the year 2000 projected population in the District and
surrounding aress.

e O'Brien & Gere, 1983: Data was gathered during a monitoring program, and entered into a
sewer system and receiving water computer model, whose output results were used to
develop recommendations to address the CSO problem. Many of the recommendations of
this report, such as regulator modifications, inflatable dam installations, and the building of
the NEBSF, were implemented.

e Delon Hampton & Associates, 1998: Recommendations were issued for upgrades and
rehabilitations of the maor pump stations, as well as for the increase of wet weather
conveyance capacity to BPWWTP. WASA has moved ahead with the procurement of a
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program manager and designer for these rehabilitation projects and is ready to begin
implementation once the sizing, layout and location of facilities are finalized as part of the
selection of the Final LTCP.

e Engineering Program Management Consultant-111, 2000a: This document, otherwise known
as the “Structures Book” was updated based on detailed inspections of each regulator
structure.  To-scale drawings of each regulator structure, including dimensions and invert
elevations were included.

Table4-1
Sour ces of Data

Type Data Source(s)

e Digitization of paper maps from Metcalf & Eddy
(1955) and Board of Engineers (1957)

e GISimages from Peer Consultants (1996)

2. Surface Slopes e 10 contours from the USGS Quad Sheets

3. Surface Roughness and e  Peers Consultants (1996)
Percent |mperviousness

1. Urban catchments and
sewershed areas

Hydrologic S .
4. Infiltration Parameters e Soil Coverage Maps
e NCDC datafor Ronald Reagan National Airport
e Daily datafrom U.S. Soldiers Home, Daecarlia
5. Rainfall Data Reservoir and the National Arboretum
e 15-minute data from the four internal gages set up
during EPMC-111 Study
1. Pipes and Manholes e Digitization of paper maps from the Metcalf &
(invert elevations, slopes, Eddy (1955) and Board of Engineers (1957)
profiles, dimensions) e As-built and counter maps from WASA Archives
e EPMC- Il (20008)
2. Diversion Structures e Fieldinspections
e Ashbuilt drawings from WASA archives
Hydraulic 3. Pump Stations/ Inflatable | ¢  Logs maintained by WASA
Dams (capacities, e Field experience of WASA Staff
operational schemes) e Direct observation during both wet and dry weather
4. Tide Levels e NOAA Datafor the Washington Shipping Channel

e SCADA Data maintained by WASA

e Monitoring Data from EPMC-111 Study

e Monitoring Datafrom MWCOG's Study on Upper
Potomac Interceptor

5. Dry Weather Flow
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4.3 MONITORING PROGRAM

Monitoring of both the CSS and SSWS was undertaken as part of the LTCP from August 1999 —
August 2000. The purpose of the monitoring was to collect data on the magnitude and nature of CSO
and SSWS discharges to enable calibration of the computer models and to assess receiving water
impacts. The monitoring consisted of the following major components:

e Rain Gages and NEXRAD Radar Data

Four rain gages were installed in the CSS to collect data on rainfall in selected drainage areas
inthe CSS. The drainage areas were selected to correspond with the mgor CSO outfalls that
were monitored. The rain gages were situated, to the extent possible, in the centroids of their
drainage areas to obtain representative measurements of rainfall. However, rainfall can vary
widely over even a small geographic area. Therefore, NEXRAD radar rainfall dataat a2 km
x 2 km (1.25 mile x 1.25 mile) grid resolution was used to calculate the total rainfall in each
drainage area during each rain event. Thisradar rainfall data was then corrected and adjusted
using the measurements recorded at the rain gages. Rain gage locations are shown on Figure
4-1.

e CSSFlow Monitoring and Sampling

Flow monitors were installed at 15 locations in the combined sewer system, as shown on
Figure4-1 and in Table 4-2. Eight of these locations were CSO outfalls, while the remainder
were internal system pointsin the CSS. The monitors at the internal system points were used
to measure dry weather flows to better calibrate the CSS computer model. At some
locations, more than one flow monitor was required due to the configuration of the sewers.
Flow monitors operated continuously and collected data at five or fifteen minute intervals
depending on locations. Samples were collected at seven locations to characterize the nature
of CSO overflows. Samples were typically collected at %2 hour to 1 hour intervals throughout
the overflow events. Table 4-3 summarizes the rain events during which samples were taken
at the CSS monitoring locations. Figure 4-2 graphically depicts the relative amounts of CSO
volume that came out of the outfalls during the monitoring period.

In addition to the data available from the installed flow monitors, flow data at various
locations was also obtained from WASA’s SCADA system. Although most of the SCADA
points measure flows into WASA’s sewer system from surrounding jurisdictions, some
measure flows from WASA’s pump stations to BPWWTP, and were thus valuable in
constructing the computer model.
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Overflows from the sampled and flow monitored outfalls comprised approximately 70% of
the total combined sewer drainage area. The remainder of the CSS drainage areas are
composed of over twenty other smaller drainage areas, most of which are under 200 acres.

e SSWS Fow Monitoring and Sampling
Flow monitors were installed on three storm sewers in the SSWS to collect data on flow and
water quality. One of these flow monitors was installed on a storm sewer which ultimately
discharges to a combined sewer in the Soldier’s Home area. This flow monitor provided data
on the storm water generated from relatively undeveloped green space in the CSS. The
SWSS monitoring locations are summarized in Table 4-2. Table 4-3 summarizes the rain
events during which samples were taken at the SWSS monitoring locations.

Figure 4-2
Total Monitored CSO Overflow Volume (mg)
November 1999 - August 2000
Total Rainfall' = 32.69"
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800 +
2 700 §
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Stanton) (B St./New Creek) Boundary  Boundary Paint) Branch)
Jersey) Swirl Swirl
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1Average of four installed rain gages and National Airport rain gage.
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Table4-2

CSSand SWSS Monitoring Sites

Drainage Area Ste Sampler Location Type of Monitoring
Rain Gages
Northeast Company 12 Fire Rhode Island Ave and 5" St. NE Rainfall
Boundary Station
Piney Branch | Company 24 Fire Gallatin St and Georgia Ave NW Rainfall
Station
Slash Run West End Branch 24"/ St. NW Rainfall
Library
Tiber Creek/B. | WASA Storm Water 1%and D St. SE Rainfall
St.N.J. Lift Station
Combined Sewer System
Fort Stanton CSO 007 13" and Ridge St. SE. CSO overflow
B St./New CSO sampling, no
Jersey Ave CSO 010 X ‘O’ Street Pumping Station flow monitoring
CSO 011 B St. N.J. Ave. Trunk Sewer (Main P.S.) CSO overflow
Upstream of Structure
35a “F" St/New Hampshire N.W. In-system hydraulics
Downstream of
Structure 35a 23"%Constitution, State Dept. Parking Lot In-system hydraulics
Tiber Creek CSO 012 X Tiber Creek Trunk Sewer (Main P.S.) CSO overflow
Northeast Flooding Area#1 “W" St/5™ St. N.E. In-system hydraulics
Boundary Flooding Area #2 Neal Street N.E. In-system hydraulics
Flooding Area #3 “O” St/ N. Capitol St. N.W. In-system hydraulics
CSO overflow
CSO overflow
CSO overflow
Slash Run
Overflow
Slash Run Trunk Sewer Dry Weather Flow
CS0O 021 (Near Kennedy Center) Diverted flow
Piney Branch CSO 049 X Piney Branch Sewer CSO overflow
Piney Branch Diverted Flow (East Rock
CSO 049 X Creek Diversion Sewer) Diverted flow
Separate Storm Water System
Suitland Suitland Pkwy Storm Martin Luther King Jr. Ave. and Suitland
Parkway Water X Pkwy, S.E. Storm water
Hickey Run Hickey Run Storm Route 50 (New Y ork Ave) Access Road,
Water X N.E. Storm water
Soldier’'sHome | Soldier’s Home Storm
Water Irving St/N. Capitol St N.E. Storm water
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Table 4-3
Summary of CSS and SWSS Sampling

Rain Events Ste

Creek
Northeast
Boundary

(Swirl Effluent)
Northeast
Boundary

(Swirl Bypass)

Run
Branch (dry
weather flow side)

Suitland Pkwy:
(Separate Storm
water)
Hickey Run-
(Separate Storm
water)
CSO010-“0O"
Street P.S
CSO 012 - Tiber
CSO 019 -
CSO 019 -
CS0 021 - Slash
CSO 049 — Piney
CSO 049 - Piney
Branch (overflow
side)

9/14/99
9/21/99
10/17/99

2/13 —2/14/00
2/18 —2/19/00
2/27 —2/28/00 X
3/21/00
3/27/00 X
4/8/00
4/25/00
5/19/00
5/22/00
6/15/00 X X
6/22/00 X X
7/14/00
7/16/00 X
8/3/00 X
8/6/00 X
8/27/00 X X X
9/19/00 X X X
9/25/00 X
TOTAL 5 5 4 4 8 5 7 3 1

XX | X [X|X
XXX |X[X

x

XX | X [X|X

XXX [X|X[X

x

x
x

44 EVENT MEAN CONCENTRATIONS

Event mean concentrations (EMCs) were used to calculate conventional pollutant loads from the
CSS, SSWS, and the Authority’ s wastewater treatment plant at Blue Plains (BPWWTP). EMCs are
defined as the total mass of pollutants discharged divided by the total flow volume. EMCs for each
monitored storm were calculated by computing a flow weighted average concentration of all the
samples that were taken during the storm. In addition, overall EMCs for each site were calculated by
computing flow weighted averages over all the monitored storm events. The EMCs were compared
with EMCs calculated in previous studies (EPMC-111, 2000b) as a quality assurance check.

To generate loads to receiving waters, EMCs were multiplied by the modeled overflow volume from
the CSS and the modeled flow volumes from the SSWS and BPWWTP effluent. The resulting
pollutant loads served as inputs to the receiving water models.

Important details concerning the calculation of EMCs are as follows:
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e At one CSO site (CSO 019 — Northeast Boundary), separate EMCs were calculated for the
Swirl Effluent versus the Swirl Bypass, as the concentrations of key constituents were
different after treatment and disinfection.

e [Fecal coliform and e. coli concentrations were found to be extremely variable by site and by
storm. At the same site, concentrations were found to vary by many orders of magnitude
within the same storm and between different storms. A “first flush” effect was not always
observed. Thisis consistent with CSO sampling results of other CSO programs. The lack of
consistent first flush effect could be due to the spatial and temporal variations in rainfall,
particularly in large drainage areas like Northeast Boundary. Given the high variability in
bacteriological results, employing separate EMCs for each site may have distorted CSO loads
during the evaluation phase. In order to provide a consistent framework for evaluating the
effects of CSOs, a single EMC for fecal coliform and e. coli was used for all untreated CSOs.
Each EMC was calculated by dividing the total number of organisms by the total volume of
CSO at all sampled stormsfor all sitesto generate an overall system EMC.

The EMCsfor conventional parameters are summarized in Table 4-4.
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Table4-4
Event M ean Concentrationsfor Conventional Pollutants
Anacostia CSOs Potomac Blue Plains
B St/NJAve. and Rock Separate
(CSO 009, NEB Swirl| NEB Swirl | All Other | Creek |outfall 001 Storm
010, 011, |Tiber Creek| Effluent | Bypass |Anacostia] CSOS | (Excess | Outfall | Water
Parameter Units 011a) | (cso012) [(cso019)| (csO019) [ Csos Flow) 002 | System
CBODs, Total mg/L 51 74 39 34 53 36 56.6 5 19
CBODs, Dissolved | mg/L 7 15 12 9 10 11 15
Chemical oxygen
demand mg/L 110 161 135 143 138 107 73
Dissolved Organic
Carbon mg/L 9 24 12 10 15 16
Total Suspended
Solids mg/L 147 186 118 182 171 130 130.1 7 94
\Volatile Suspended
Solids mg/L 77 81 48 58 72 0 18
Ammonia-asN mg/L 2.90 0.66 0.69 0.46 1.34 0.96 8.7 38 0.84
Nitrate+Nitrate-asN| mg/L 0.60 0.81 0.79 0.78 0.73 0.85 0.7 9.3 0.94
Total Kjeldahl
Nitrogen mg/L 6.0 40 40 24 41 38 16.3 154 2.2
Organic Nitrogen mg/L 31 3.34 3.31 1.94 2.76 2.84 7.6 ? 1.36
Total Organic
Carbon mg/L 14 30 16 12 19 0 19
Total Phosphorus mg/L 1.31 0.98 0.85 0.83 1.04 1.04 2.4 0.18 0.44
Ortho Phosphorus
(diissolved) mg/L 0.37 0.11 0.23 0.15 0.21 0.22 0.8 0.05 0.22
[Hardness mg/L 85 71 43 40 66 37 56
MPN/
Fecal Coliform 100ml | 939270 | 939,270 | 191,309 | 939,270 | 939,270 | 939,270 | 70206 | 200 | 28,265
MPN/

E. Coli 100ml | 686429 | 686429 | 122,011 | 686429 | 686,429 | 686,429 | 51,250 126 | 16,238
IDissolved Oxygen | mgiL 6 6 6 6 6 6 6 6.8 6
llorganic Phosphorus | mgiL 094 0.87 0.62 0.68 083 | 082 16 013 | 02

45 TOXICSMONITORING AND ANALYSIS
45.1 Priority Pollutants
Monitoring was carried out for both CSO and storm water discharges for the 127 priority pollutants,
which include the following classes of pollutants:
e Total Recoverable Metals and Cyanide
e Dissolved Metals
e Pesticides/PCBs
e Volatilesand Semivolatiles

In accordance with the monitoring program approved by regulatory agencies, manual grab samples
were collected during one storm event at each of the following locations:

e Northeast Boundary (NEB) Swirl Facility Effluent at CSO 019

e Piney Branch — East Rock Creek Diversion Sewer located adjacent to CSO 049

e Hickey Run separate storm water monitoring site
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Two samples were collected during the course of each storm event at each location. One sample was
collected near the beginning of the event and the second sample was collected near the end of the
event. At Piney Branch, samples were collected during a storm event in the East Rock Creek
Diversion Sewer (ERCDS) and not at the CSO outfall. The ERCDS represents combined sewage
captured in the combined sewer system and not CSO overflow. This was done because the infrequent
and short durations of overflows at Piney Branch made sampling CSO overflow extremely difficult.
The captured flow in the CSS is typically more concentrated than CSO overflow. This sampling is
thus a conservative assessment of the overflow at Piney Branch.

For CSO, al results were below the laboratory method reporting limits for al priority pollutants
except cyanide, chloroform and several metals. For storm water, asbestos, cyanide and chloroform
and several metals were detected above the laboratory reporting limits. Metals will be discussed
further in section 4.5.2. Results for the detected pollutants are summarized in Table 4-5.

Due to the intermittent and fairly short-term nature of CSOs, only acute standards (one hour average)
are applicable. Chronic standards (4 day average) are not applicable. A comparison of the
monitoring results for asbestos, cyanide and chloroform against the acute water quality standards are
shown below:
Table 4-5
Detected Priority Pollutant Parameters
(Not including Metals)

Criteria Maximum
Concentration /Acute

Location Parameter Sampling Results (one hour average)
CSO
NEB Swirl Cyanide 14 and 3 ug/l 22 ug/l
NEB Swirl | Chloroform 5 ug/l No Acute Standard®
Storm water
Hickey Run | Cyanide 4 ug/l
Hickey Run | Chloroform 9 ug/l No Acute Standard®
Hickey Run | Asbestos 510.811 mf/I No Acute Standard

Note 1: Human hedlth criteriais 470 ug/l.

It can be seen from the comparison above that the sampling results for cyanide and chloroform are
well below applicable water quality standards. In addition, Notices of Violations for the period July
1999 to June 2001 from the WASA pretreatment program were reviewed. No violations for
Significant Industrial Users (SIUs) within the combined sewer drainage area were found for the
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pollutants of concern in the table above. Therefore, cyanide and chloroform are not considered to be
substances that require further control as part of the LTCP.

452 Metals
In addition to the metals analyses carried out as a part of the priority pollutant scans, additional total

recoverable and dissolved metals sampling and laboratory analyses were completed. Table 4-6 shows
the number of storm events and total number of samples collected over the monitoring period.

Table 4-6
Summary of Metals Sampling

Location

. E E . o P g 2

$5 | .8 o |g g ) & £ T

on 2 Ea J % | NI I R - | [ gE

T8 x 3 Sa |Y |2%zoD(28&5ao N g

S| 5o o o oo _-|olsv_ o o5 2

=53 258 | 28 |3%|2533(8533| Bs |3:8%

Item ALz | TLz2 | OF |00C|0z2a2|0z2zal2| O Om =

- Potomac Rock

Waterbody Anacostia River River Creek
No. of storms 3 5 1 5 5 4 6 4
Total samples 3 5 2 7 17° 8 12 13

Note 1: 5 samples were analyzed for metals except for mercury which had 4 samples and hexavalent chromium which
had 1 sample.

Note 2: 17 samples for metals except for hexavalent chromium, which had 15 samples.

For detected metals with existing WQS, 97" percentile daily values were calculated using the
statistics model developed by the Virginia Department of Environmental Quality using the
monitored sample results. The 97" percentile is typically used to establish permit limits for
continuous discharges to protect against acute toxicity. Therefore, it is a conservative evaluation
technique for short, intermittent discharges such as CSO.

The 97" percentile concentrations are compared against the criteria maximum concentrations (acute)
water quality standard in Table 4-7.
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Table4-7
Summary of 97" Per centile Daily Valuesfor Metals at
Monitored CSO and Storm Water Outfalls

Calculated 97" Percentile Daily Value (mg/L)
Anacostia River Rock Creek | Potomac River
CMC/Acute Suitland Tiber | CSO
Parameter (all |Water Quality| Parkway Hickey Run OS. Pump | Creek [ 019 | CSO019 Piney
except Hgand | Sandard (Separate (Separate Storm Station (CO | (Swirl | (Swirl Branch [Sash Run (CSO
Searedissolved)|  (mg/L)* Sorm Water) Water) (CS0O 010) 012) |Bypass)| Effluent) | (CSO 049) 021)
Mercury(Hg) 0.0024 <RL <RL 0.0006 0.0003 | 0.0002| 0.0002 <RL 0.0005
Arsenic(As) 0.3600 <RL <RL <RL <RL |0.0098| 0.0060 <RL <RL
Cadmium(Cd) 0.0019 0.00181 0.001232 <RL 0.0008 | 0.0012| 0.0012 0.0015 0.0010
Total
Chromium(Cr) 0.3313° 0.005644 0.004448 <RL 0.0064 | <RL | 0.0059 0.0061 0.0042
Copper(Cu) 0.0095 0.064079 0.046234 0.0590 0.0258 [0.0334 | 0.0240 0.0230 0.0222
Lead(Pb) 0.0328 <RL 0.016328 0.0207 0.0129 ] 0.0027 | 0.0127 0.0108 0.0181
Nickel (Ni) 0.8404 0.018108 0.016328 <RL <RL <RL 0.0060 0.0065 <RL
Selenium(Se) 0.0200 <RL <RL <RL <RL <RL <RL <RL <RL
Silver(Ag) 0.0012 <RL <RL <RL 0.0016 | <RL <RL 0.001* <RL
Zinc(Zn) 0.0679 0.12167 0.194673 0.1300 0.1180 | 0.1490 | 0.1329 0.0823 0.1093
Chromium
\VI(Cr) 0.0157 0.011288 <RL 0.0142 0.0080 | <RL | 0.0002 0.0076 0.0098
Notes:
1.  Onesampleout of 13 was detected at 0.001 mg/L. This detected valueis presented in the table.
2. RL =reporting limit
3. Thewater quality standard is for Chromium Il not Total Chromium. The comparison of Total Chromium values as sampled to Chromium
11l is conservative.
4.  Calculated based on system wide average CSO hardness of 54 mg/L.

This evaluation technique indicated that only dissolved copper and dissolved zinc were at levels that
warranted further analysis. These two water quality standards are hardness dependent and it is
therefore important to consider whether dilution is available in the receiving water to determine the
appropriate hardness to use for calculation of the CMC /Acute standard.

Additional analyses carried out using the CORMIX model indicated that adequate dilution and
mixing zone are present in the Potomac River at the representative outfall, Slash Run CSO Ouitfall
021, such that effective copper and zinc concentrations are below the calculated CMC/Acute water
quality criteriaas shown in Table 4-8.

Table4-8
Results of Mixing Zone Analysisfor CSO 021 /Potomac River as Compared to DOH WQS
Effective Concentration Calculated Criteria Maximum Concentration/ Acute
Parameter (ug/l) (one hour average)*
Dissolved Copper 13.7 15.0
Dissolved Zinc 57.3 102.2

Note 1: Calculated using an in-stream hardness of 87.5 mg/l based on mixing of an upstream hardness in the Potomac
River of 118 mg/l and the CSO mean hardness of 54 mg/l.
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It was determined that the mixing zone modeling was not applicable for the Anacostia River and
Piney Branch/Rock Creek representative outfalls, NEB CSO 019 and Piney Branch 049 evaluated for
these waterbodies. This is due to the low 7Q10 flow rate in these receiving waters in relation to the
CSO overflow rate modeled at these outfalls. As a result, there is no significant dilution available,
during these low flow conditions.

The EPA has been developing an improved method, the Biotic Ligand Model (BLM), to assess the
metal availability and toxicity for biota. The EPA Ecologica Processes and Effects Committee of the
Science Advisory Board has found that the BLM can significantly improve predictions of the acute
toxicity of certain metals, such as copper. The EPA is currently drafting new copper criteria that will
incorporate the BLM for criteria calculations. In anticipation of BLM being implemented by EPA, it
was used to estimate what prospective recal culated acute standards values for copper would be when
the method is issued.

The BLM approach takes into account other constituents such as dissolved organic carbon (DOC) in
CSO that compete for the available dissolved copper, thus reducing its bioavailablity. Therefore, the
BLM method recalculates the CMC/Acute standard taking into account that some of the dissolved
copper is not bioavailable, allowing a higher standard that is just as protective. Table 4-9 displays the
97" Percentile Daily value as compared to the average condition and a conservative (worst case)
scenario for the CSO overflow, demonstrating that the prospective recalculated acute copper water
quality criteria based on the BLM would be above the maximum CSO concentrations for average and
extreme water quality conditions.

Table4-9
BLM Calculated CMCsfor Dissolved Copper
97" BLM Calculated Criteria Maximum Concentration/ Acute
Percentile (one hour average)'(ug/l)
Daily Value
Water body Parameter (ug/) Average Condition* Worst Case Scenario®

NEB CSO 019 Dissolved 25.8 113 28
Anacostia River Copper

Piney Branch CSO Dissolved 22.2 113 28

049/Rock Creek Copper

Note 1: Calculated using the CSO mean hardness of 54 mg/I.
Note 2: Calculated using a hardness of 6 mg/I.

It is unclear whether the BLM method will be developed for zinc in the future. Note that dissolved
zinc and dissolved copper concentrations in storm water are comparable to measured CSO overflow
concentrations indicating that the source of these constituents in CSO is mostly likely runoff (See
Table 4-7 above).
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Since metalsin SSWS are similar to metals levelsin CSO, this suggests that sources are diffuse, part
of the urban environment, and are picked up by runoff. Elimination of CSOs by separation would
increase SSWS loads and increase metals discharge. CSO control captures and treats a large part of
the storm water, reducing metals loads. The recommended CSS LTCP will provide significant
reductions in CSO discharges. Discharges remaining after the recommended LTCP is implemented
will typically occur well after the first flush and therefore, metals concentrations may be lower.

Moreover since metals appear to be picked up from the urban environment in runoff, storm water
management programs (SWMP) might afford the most reasoned approach to achieving the overall
goal of meeting WQS in the waterbodies. SWMPs may further reduce metals in CSO as well. In the
interim, the selected LTCP described in Section 13 provides an effective solution to mitigate
dissolved metal s discharges to receiving waters by reducing CSO discharges.

4.6 MODELING PROGRAM

4.6.1 Combined Sewer System

The basic sewer system data and monitoring data were input into computer models that simulated the
operation of the CSS and SSWS. The models were calibrated and validated using the monitoring
data from October 1999 to June 2000, and various L TCP aternatives were evaluated by the predicted
behavior of the CSS and SSWS for rain events during the forecast period of 1988 through 1990.
Detailed descriptions of the model inputs are provided for reference in the respective study
memoranda of model documentation for the combined sewer and separate storm water systems
(EPMC-111 1999a and 1999b).

CSS Model Description

The MOUSE model was selected and calibrated as a tool for characterization and evaluation of the
CSS. After an extensive evaluation of commercialy available computer models, MOUSE was
selected specifically for its ability to model the performance of additional real time controls.
MOUSE, developed by DHI Inc. of Denmark, is a comprehensive package of programs developed
specificaly for the evaluation of complex hydraulic systems. It contains components that replicate
the generation of runoff across urban watersheds, and the transport of both runoff and sanitary flow
through combined sewer systems. The key inputs and sources of data are listed in Table 4-1. All the
hydrologic and hydraulic elements present in the calibrated model (1999-2000) were retained in the
forecast model (1988-1990).

Calibration of the combined sewer model was performed using the data from the flow monitors
installed at the internal system points and the monitored outfals, log data from all the pump stations
and flow meter data from the surrounding jurisdictions which deliver flow to the District. The
hydrologic model of MOUSE was run for each precipitation event, and the hydraulic model was run
subsequently to characterize hydraulic routing to the pump stations and outfalls. About half of the
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precipitation events from the monitoring period of October 1999 through June 2000 were used for
model calibration, and the remaining half were used for model validation.

Post-processing programs were developed to group the results from all the precipitation events used
for model calibration and validation. The percent differences between the monitored and modeled
flow volumes at the meters and pump stations were used to determine the adequacy of calibration.

For the forecast model, the hydrologic/ hydraulic model elements required modification based on the
long-term control alternative being evaluated, for example:

- Implementing surface storage measures such as roof-top retention and low-impact
devel opment

- Building real time controls, such as new inflatable dams or repairing the ones that are not
operational

- Building new storage structures in the collection system such as retention basins and deep
tunnel

- Retrofitting diversion structures/ pipes with capacity limitations

- Rehabilitating existing pumps or building new pump stations.

Rainfall Characterization

Precipitation data was available at the Ronald Reagan National Airport (hourly intervals), four
installed rain gages (15-minute intervals), and the daily-recording gages at the U.S. Soldier’s and
Airman’s Home, National Arboretum, and Dalecarlia Reservoir for the calibration period. As
described in Section 4.3, this rain gage data was used in conjunction with radar rainfall data
(NEXRAIN) to obtain a more accurate estimate of rainfall patterns and amounts. This data was input
into a2 km by 2 km resolution grid in the model. All the hydrologic and hydraulic elements were
input in the MOUSE model with their geographical coordinates. The model automatically uses the
data from the closest grid for hydrologic modeling in a sewer shed.

However, during the forecast period, only the daily data at the Dalecarlia Reservoir and National
Arboretum, along with the hourly data at Ronald Reagan National Airport were available. Rainfall
disaggregation procedures and linear interpolation techniques were used to estimate spatially-varied
hourly precipitation data for 4 km by 4 km grids in the District. Some long-term control alternatives
utilize storage structures in the collection system such as retention basins and deep tunnels that would
increase the travel time within the sewer system. Assuming that the stored water would be dewatered
over a 48-hour period, the precipitation events in the forecast period of 1988-1990 that were
separated by less than 48-hours were clustered. This clustering process yielded 171 unique
precipitation events over the three year period that were run in batch mode similar to the
calibration/validation model.
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Wastewater Flowsin Dry Weather

For the calibration/validation period, the flows observed at all the metered locations during each wet
weather event were separated into a dry weather flow and a wet weather component caused by the
rain event. The dry weather flow during a wet weather event was estimated by taking an average of
the dry weather flows immediately before and after the wet weather event. The incrementa flows
between any two metered locations (flow meters or pumps) were used to apportion the flows
contributed by individual sewer sheds located between these two locations. Where available, the log
sheets of pump stations and SCADA data maintained by WASA were used to supplement the above
datain order to determine flow contributions from the sewer shedsin the District and the surrounding
boundaries.

BPWWTP has a rated annual average flow capacity of 370 mgd. This capacity is projected to meet
the needs of the Blue Plains service area (District plus surrounding jurisdictions) until the year 2020
based on the Flow Projection Model developed by the Metropolitan Washington Council of
Governments. The Blue Plains Intermunicipal Agreement of 1985 (IMA) allocates wastewater
treatment capacity between the District and the surrounding jurisdictions. The surrounding
jurisdictions are allocated an annual average capacity of 212 mgd. The District is alocated a
capacity of 148 mgd with 10 mgd reserved to accommodate additional Potomac Interceptor flows for
atotal of 158 mgd. Currently, wastewater flows from the District to BPWWTP average about 170
mgd. However, the surrounding counties served by BPWWTP are not fully utilizing their allocated
wastewater treatment capacity. During the calibration period (1999-2000), the flows to BPWWTP
averaged about 320 mgd, significantly less than the 370 annual average plant capacity.

WASA has a wastewater flow reduction and water conservation program in place to reduce the dry
weather flow from the District to meet its IMA allowance. For purposes of the LTCP, the annual
average dry weather flows allowed by the IMA were used in the model for the forecast period. This
is conservative since current flows are significantly less than the flows allowed by the IMA. Average
annual flows for the District and the surrounding areas for the calibration/ validation period, for the
forecast period, and as specified in the IMA arelisted in Table 4-10.
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Table 4-10
Average Annual Flows

Average Flow During | Average Dry Weather Flow
Calibration Period (mgd) | During Forecast Period (mgd) | IMA Allowance
Location (1999-2000) (1988-1990) (mgd)
Surrounding Jurisdictions
Potomac I nterceptor 46.9 54.6 54.6
Upper Potomac Interceptor 6.5 10.3 10.3
Total Rock Creek 19.0 335 335
'Total WSSC Anacostia Pump Station 57.4 83.2 83.2
Chain Bridge 4.2 94 94
Little Falls 33 7.6 7.6
\Watts Branch 0.9 1.3 1.3
Upper Oxon Run 4.6 6.1 6.1
Lower Oxon Run 2.0 6.0 6.0
Subtotalg 144.8 212.0 212.0
District
||East Rock Creek 18.8 25.9 None
||Pi ney Branch 9.9 in East Rock Creek None
||Rock Creek Main 22.0 19.9 None
Upper Potomac I nterceptor- West
Rock Creek (Above Rock Creek PS) 7.5 6.8 None
||U pper Potomac Interceptor Relief
Sewer 154 13.9 None
[B Street/ New Jersey 44.5 40.2 None
nacostia Main Interceptor (Poplar
Point PS) 13.9 12.6 None
Upper Eastside Interceptor 18.6 16.7 None
O Street 3.7 3.3 None
Oxon Run-Twin Outfall Sewers 20.8 18.7 None
Subtotalg 175.1 158.0 158.0
TOTAL SYSTEM 319.9 370.0 370.0

GIS maps of the District’s combined and separate storm water areas, along with the suburban service
areas, were used to define input for the flow projection model, and future flows were estimated for
major sewersheds such as Piney Branch, Northeast Boundary, and Total Rock Creek Service Area.
These estimates, in turn, were apportioned on the area-weighted basis to smaller portions of the
major sewersheds for use in the forecast model.

Dry weather flows typically vary with water usage during the day. Therefore, diurnal variations in

flows are modeled using diurna peaking factors within the District and surrounding areas. These
diurnal peaking factors were estimated from the variations of dry weather flows observed during
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select dry days in the calibration/ validation period. The diurnal peaking factors for flows from the
major boundary points as well asthe District are listed in Table 4-11.

Table4-11
Diurnal Dry Weather Flow Factors
Upper Total WSSC . . Upper | Lower
Hour | riggg;tlgr Potomac Rock Anacostia é:r ?gjgne :;'at}:: Bvrv: rt]tcsh Oxon Oxon | Digtrict
Inter ceptor Creek Pump Sations Run Run
0 1.14 111 1.04 1.06 0.33 0.82 0.86 0.88 0.79 0.93
1 112 1.08 0.95 0.91 0.01 0.64 0.71 0.76 0.62 0.90
2 1.08 0.98 0.83 0.78 0.01 0.50 0.60 0.71 0.51 0.85
3 0.99 0.78 0.72 0.79 0.02 0.43 0.53 0.66 0.46 0.83
4 0.91 0.68 0.63 0.68 0.06 0.40 0.52 0.65 0.47 0.82
5 0.78 0.62 0.54 0.49 0.16 0.40 0.57 0.68 0.60 0.86
6 0.66 0.58 0.51 0.53 0.42 0.49 0.80 0.86 0.86 0.95
7 0.59 0.59 0.64 0.67 0.87 0.90 1.10 1.09 1.17 1.01
8 0.56 0.76 0.87 0.77 1.44 1.34 121 1.18 1.20 111
9 0.60 0.96 1.07 1.05 1.89 1.43 1.15 1.16 1.19 122
10 0.66 1.07 1.17 1.20 1.78 141 1.15 1.14 1.18 1.18
11 0.87 111 1.23 1.27 1.59 1.38 1.14 1.10 121 111
12 1.05 1.14 1.26 1.22 1.47 1.32 1.15 1.06 1.14 1.06
13 1.19 1.14 1.25 1.25 1.37 1.25 1.10 1.03 1.14 1.04
14 1.24 1.14 121 1.23 1.28 1.20 1.07 1.02 1.06 1.00
15 1.28 1.14 1.17 1.13 1.26 1.15 1.07 1.01 1.08 0.98
16 1.28 1.13 1.12 1.00 1.16 111 1.08 1.03 1.09 1.00
17 1.23 1.13 1.09 1.02 1.14 1.10 1.10 1.08 1.12 1.04
18 1.16 1.13 1.08 1.15 1.30 1.15 1.16 1.13 121 1.04
19 1.14 1.14 1.10 1.18 1.37 1.17 1.22 1.18 1.28 1.02
20 112 1.15 1.13 1.16 1.39 1.16 1.24 121 1.29 1.03
21 1.11 1.16 1.14 1.16 1.34 1.13 1.22 1.19 1.21 1.04
22 1.11 1.15 1.14 1.15 1.26 1.08 1.17 1.15 1.14 1.01
23 1.14 1.12 1.11 1.14 1.06 1.02 1.07 1.05 0.96 0.97

Wet Weather Influence on Flow from Separate Sanitary Systems

Besides diurnal variations, the dry weather flow in the separate sanitary system of the District and the
surrounding jurisdictions increases during wet weather periods. This increase in dry weather flow
was modeled by applying a wet weather peaking factor developed for individual major locations
listed above. For all the locations except the District, regression equations were developed between
rainfall at the Ronald Reagan National Airport and the flows observed in each of those locations
during wet days in the calibration/ validation period. The time of concentration for individual service
areas up to the District boundary for each of the locations were also determined from the regression
equations. The time of concentration was then included in the model as lag time for runoff from the
surrounding service areas to reach the District boundary. The magnitude of the peaking factors
depended on the amount of rain.

For the separate sanitary portion of the District, a constant wet weather peaking factor of 1.25 was
used to account for increases in flow rates during wet weather. This was based on reviewing wet
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weather peaking factors for comparably large areas of the surrounding jurisdictions. The range of
wet weather peaking factors used is summarized in Table 4-12.

Table4-12
Wet Weather Peaking Factorsfor Dry Weather Flow

Range of Wet Weather Peaking
Location Factors for Dry Weather Flow*
Potomac Interceptor 1.04t01.32
Upper Potomac Interceptor 1.34
Total Rock Creek 1.03t01.29
Total WSSC Anacostia Pump Station 1.03t0 1.63
Chain Bridge 1.26101.92
Little Falls 1.01t01.37
Watts Branch 1.01t01.90
Upper Oxon Run 101t01.74
||Lower Oxon Run 1.4910 2.08
IDistrict 1.25

Notes: 1. Flow Rate as a function of time = annual average dry weather
flow x wet weather peaking factor x diurnal peaking factor.

River Tide Levels

Long-term hourly tide data was available at the Washington Shipping Channel for the calibration/
validation period as well as for the forecast period of 1988 through 1990. Correction factors
developed from the ground elevation data were used to estimate tide level time-series at each of the
sixty outfall locations.

Model Calibration and Validation and Forecast Model Application

Continuous time-series of precipitation, dry weather flow and tide levels devel oped above were input
as boundary conditions in the calibration/validation model. The diversion structures were modeled
appropriately as overflow weirs or pipes. Operation rules for the pumps and inflatable dams were
established based on the rating curves and the procedures used by WASA's staff. The model was
calibrated against all storms where reliable data was collected during the monitoring period. All the
precipitation events chosen for calibration and validation were run successively. Post-processing
programs developed in FORTRAN and in Microsoft ACCESS were used to disaggregate the dry
weather flow and runoff at al the metered locations. The modeled dry weather flows and runoffs
were then compared with the monitored flows at those locations. Finally, the hydrologic and
hydraulic parameters were adjusted until the calibration percent difference between the modeled and
monitored flows was minimized and so that the overal modeled CSO overflow volumes were
estimated conservatively. Table 4-13 compares the monitored and modeled flow volumes at the
major metered locations and shows that the modeled flows were conservatively estimated at 10%
above monitored flows.
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Table4-13
Calibration Results
Monitored Flow Modeled Flow Volume
Location Volume (mg) (mg) Difference (%)
Overflow Locations
CSO0 007 (Fort Stanton) 20.1 26.5 319
CSO 010 (O Street Storm) 255.0 272.7 6.9
CSO 010, 011, 0114, 012 (Main
and O Street Area Total) 323.8 358.2 10.6
CSO0 049 (Piney Branch) 125 9.0 -28.3
CSO 021 (Slash Run) 2304 2529 9.7
CSO 020 (Easby Point) 41.2 40.9 -0.6
CS0 019 (Northeast Boundary
Total, Swirl and Bypass) 772.6 865.0 12.0
Total CSO Overflow 1,655.6 1,825.2 +10
Pump Station Outputs
Main Pump Station 3,594.0 3,635.3 11
Potomac Pump Station 6,904.6 6,943.2 0.6
Blue Plains Raw Wastewater 17,442.0 17,468.0 0.2
Pump Stations1 & 2

Additional post-processing programs were developed to group the model results for individual
calibration/ validation events into a continuous time-series of overflows for receiving water model
application.

The calibrated model was adapted for evaluation of long-term control alternatives by replacing the
appropriate rainfall, dry weather flow and tide databases. The existing system, as well as the system
with immediate controls such as cleaning interceptors and rehabilitating pumps and inflatable dams,
were run to establish baseline conditions. All the 171 precipitation events in the forecast period were
run successively in the MOUSE model, and the post-processing programs were again used to group
the model resultsinto continuous time-series of overflows for receiving water model application.

Once the baseline scenarios were modeled, the long-term control aternatives involving surface and
collection system storage, retrofitting under-capacity pipes and diversion structures were modeled by
appropriately modifying the hydrologic/ hydraulic elements.

4.6.2 Separate Storm Water System

In the separate storm water system, the estimation of pollutant loads discharged to individual
receiving waters is of primary interest as opposed to a detailed representation of flows within the
storm sewer system. Therefore, the level of sewer shed and pipe conveyance characterization is
simpler compared to the combined sewer system.
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In the calibrated model, the individua sewer sheds were grouped into hydrologically similar clusters,
and the outfall for each cluster was identified from the geographic locations of the storm sewer
outfalls of all the sewer shedsin that cluster. Weighted average values of the hydrological parameters
including surface slope, roughness, percent imperviousness and infiltration capacity were calculated
for a cluster from the parameters of individual sewer sheds encompassed in the cluster. The MOUSE
model automatically assigned precipitation data from the closest 2 km by 2 km grid to each of the
clusters. Calibration of the hydrologic parameters was achieved using the flow data monitored during
the calibration/ validation period in three hydrologically unique sewer sheds in the District. In
addition, the parameters developed using more rigorous calibration procedures in the adjacent
combined sewer system were used as guidance in the finalization of calibration parameters. The
MOUSE model was run successively for all the calibration/ validation events, and the post-
processing programs were used to develop continuous time-series of flow data for receiving water
model application.

Since the separate storm water system does not include detailed hydraulic elements, only the
precipitation database required modification in the adaptation of the calibrated model for forecasting
purposes. The MOUSE model was again run successively for all the 171 precipitation events, and the
continuous pollutographs for receiving water model application were developed using the post-
processing programs.
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Section 5
Receiving Waters Characterization

51 INTRODUCTION

A receiving water monitoring and modeling program for the Anacostia River, Potomac River, and
Rock Creek was conducted concurrently with the CSS and SSWS monitoring and modeling
programs to collect a sufficient amount of water quality data to quantify real-time impacts associated
with CSOs and other pollutant sources. Other objectives of monitoring were to identify existing
pollutant sources and impacts, define baseline conditions, and to support the development of reliable
models. Event mean concentrations for the receiving waters for the forecast period 1988-1990 were
calculated and calibrated using the monitoring data. Each of the three receiving waters was divided
into a number of discrete segments for modeling purposes. Water quality parameter concentrations
were then calculated for each discrete segment. Recelving water data collected by other
municipalities and jurisdictions, as well as historical data were considered. The receiving water
monitoring program was conducted by the Metropolitan Washington Council of Governments
(COG). The receiving water modeling program utilized existing models for each receiving water.
The models were updated and modified to assess water quality impacts as part of the LTCP
development effort. Wet weather impacts on water quality in the receiving waters, as determined by
monitoring and modeling programs, are discussed in Section 6.

52 MONITORING PROGRAM

Table 5-1 lists the parameters that were analyzed during each component of the receiving water
monitoring program. The sampling locations for the fecal coliform and e. coli monitoring, wet
weather surveys, continuous monitoring, and boundary condition monitoring are shown on Figure
5-1.

5.2.1 Baseline Bacteriological Monitoring (Fecal Coliform and E. Coli Monitoring)

Regular sampling for total coliform and fecal coliform, as well as field parameters (temperature,
D.O., pH and conductivity) was performed at six (6) locations on the Anacostia, three (3) on the
Potomac, and seven (7) on Rock Creek. In addition, samples for e. coli were collected at three (3)
locations on the Anacostia, two (2) on the Potomac, and three (3) on Rock Creek. The sampling was
conducted twice per week for a ten (10) month period between December 1999 and October 2000.
Since the sampling was at regular intervals, the data collected represents wet and dry weather
conditions. The complete dataisin MWCOG 2000a, 2000b, 2000c, and 2001a.

5.2.2 Anacostia Wet Weather Surveys

Wet weather surveys were performed to determine impacts of CSO and stormwater on water quality
during and after astorm. This datais also used to support model calibration and verification. Inthe
Anacostia River, four (4) wet weather surveys were performed. For each survey, samples were
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collected at five (5) locations in the Anacostia every 4 hours for a 48-hour period. Analyses included
field parameters, conventional pollutants, and bacteriological parameters for one of the storms. The
datais presented in MWCOG 2001b.

Table5-1
Parametersfor Receiving Water Monitoring

Wet
Weather

Baseline Weekly

Continuous
Monitoring

Boundary Condition Monitoring

SOD Study

Parameter

Anacostia

Anacostia

Potomac

Rock Creek/

Anacostia

Anacostia

Potomac

Rock Creek

Anacostia

[Temperature

PH

D.O.

Conductivity

X [X X |X

X [X X |X
X [X X X

Turbidity

X [X X [X |X

Fecal Coliform

x

x
x

Total Coliform

X |IX |[X [X |X [X |X

X | X | X X |[X [X

E. coli

Alkalinity

x

BOD

COD

Chlorophyll a

X [ X | X [X

CBODS (total)

x

Hardness

Dis. Org. Carbon

Total Org. Carbon

Total Phosphorus

Ortho Phosphate

X |IX |IX X

Total Soluble Phos.

TKN

SKN

X [X |[X [X |X [X |X

Total Nitrogen

NH3 as N

(NO2 +NO3) as N

TSS

X X [ X [X X [X |X |X [X |[X [X |X

TDS

\VSS

X [X | X [X X

Hydrogen sulfide

Oxygen demand

M ethane

Carbon | sotopes

Nitrogen | sotopes

X X [ X [X [X
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5.2.3 Continuous Monitoring Program — Anacostia River

COG operated continuous monitors at three locations on the Anacostia (Seafarer's Marina, Benning
Road, and below the Navy Yard CSO Area). The monitors were operated from April through
October, 1999-2000. Data (temperature, D.O. pH and conductivity) was collected every 30 minutes
at these locations. The complete dataisin MWCOG 2000a, 2000b, 2000c, and 2001a.

5.24 Boundary Condition Monitoring
The purpose of boundary condition monitoring was to assess the pollutant load in the receiving
waters at the District Boundaries, upstream of CSOs.

For Rock Creek, bacteriological congtituents are the primary parameters of concern and were
collected as part of the baseline bacteriological program (5.2.1). For the other parameters, historical
data from 1985-1995 was used to develop the boundary conditions needed for the water quality
models.

For the Potomac River, COG currently operates an existing monitoring system at Chain Bridge.
Samples collected at this station were tested for many parameters, including: temperature, DO, pH,
conductivity, TSS, turbidity, dissolved organic carbon, TKN, ammonia, akalinity, BOD, feca
coliform, total coliform, chlorophyll, akalinity, and hardness. The fecal data was collected
approximately once per month. In order to characterize the boundary conditions of the
bacteriological parameters, sampling was conducted upstream of the CSOs as described in the
baseline bacteriological monitoring (5.2.1).

For the Anacostia River, two boundary monitors were installed just above the confluence of the
Northwest and Northeast Branches of the river upstream of the District boundary. They were
installed at the USGS Flow Gage Stations located in Bladensburg MD. The program operated
between August 1999 and April 2000. Base flow samples were collected weekly and/or biweekly
during the monitoring period, storm samples were collected using automatic flow samplers that were
programmed to automatically composite samples. Samplers were programmed to automatically
collect a sample aiquot when the incremental flow differentia in the river exceeded a threshold
level. Samples aiquots were then taken on an equal flow-paced interval so that a flow-weighed
composite sample was collected.  Fifteen to sixteen storm samples were collected during the
monitoring period.

In addition to this monitoring, additional bacteriological monitoring was conducted at the Anacostia
boundary stations. Total and fecal coliform samples and e. coli samples were collected between
March 2000 and October 2000 to increase the database of bacteriological data at the upstream
boundary.
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5.25 Sediment Oxygen Demand (SOD) Study

The oxygen demand exerted by sediment in the Anacostia River affects dissolved oxygen levels in
the water body. Dissolved oxygen is a water quality parameter of concern. In addition, CSOs,
separate storm water discharges, and upstream sources contribute to the sediment load in receiving
waters.  Three separate sampling events were conducted between June 2000 and December 2000 to
characterize the oxygen demands from the Anacostia Sediments. The results of this sampling
program are presented in “ Sediment Oxygen Demand in the Anacostia River” MWCOG 2001c.

5.2.6 Quality Assurance Project Plan

All of the receiving water monitoring activities were conducted in accordance with the Quality
Assurance Project Plan (QAPP) that was approved by the EPA and DC DOH in August 1999
(EPMC-I11, 1999). The purpose of the QAPP was to document the type and quality of data needed,
and the procedures required to assure that the data was collected and managed in a manner consi stent
with applicable requirements and generally accepted and approved quality assurance objectives.
Analytical data and documentation of QA/QC procedures was submitted to the EPA in February
2000, June 2000, October 2000, and January 2001.

5.3 EVENT MEAN CONCENTRATIONS

Running the receiving water models requires the input of flows and loads from many sources. This
includes both upstream sources and sources within the District. Water quality of these sources was
characterized by event mean concentrations (EMCs). EMCs were developed for all of the water
quality constituents required for modeling. Loads were developed by multiplying the EMCs by flow
and appropriate conversion factors.

EMCs were calculated for the upstream boundary of each receiving water. For the Potomac River,
the boundary is at Chain Bridge. In Rock Creek, the boundary of the model was the DC/MD line. In
the model of the Anacostia River, the confluence of the NW & NE branches of the river was used as
the upstream boundary. In all three receiving waters, monitoring data was available near these
boundaries, and this data was used to calculate the EMCs. The monitoring stations used include
stations at Chain Bridge on the Potomac River and a station on Rock Creek just north of the DC
boundary in Montgomery County. Stations on the NW and NE branches of the Anacostia just
upstream of their confluence were used for the Anacostia boundary.

Base flow and storm flow EMCs were calculated for each of these boundaries. This was done to
alow for the different constituent concentrations observed under dry and wet weather flow
conditions. Thisis particularly important for bacteria (fecal coliform and e. coli) and total suspended
solids (TSS) where the base flow or dry weather concentration is often much smaller than the storm
flow or wet weather concentration. The flow record for the USGS gage closest to each of the
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monitoring stations was analyzed to determine whether a certain day is a base flow or storm flow
day. This was accomplished by applying HY SEP, a USGS program that separates a hydrograph or
flow series into base flow and storm flow days. This record of base flow and storm flow was then
used to sort the monitoring data according to base flow and storm flow days, and lead to the
identification of the EMCs given in Table 5-2.

Table5-2
Receiving Water Boundary Conditions— Event Mean Concentrations
Anacostia River — Anacostia River —
Rock Creek* Northwest Branch? | Northeast Branch? Potomac River
Base Base Base Storm
Parameter| Units Flow |StormFlow| Flow |StormFlow| Flow Flow Base Flow | Storm Flow
CBODs mg/L 2.7 3.2 1 8.02 1.08 5.55 27 3.2
NH3 mg/LasN| (2 0.22 0.03 0.08 0.05 0.08 0.02 0.07
TSS mg/L 12 94 3 311 7 475 5t015° | 35t0212°
DO mg/L 8.6t015.3* 7.61015.8° 7.61t015.8° 7.41015.3
OrgN mglLasN| o5 0.53 0.38 291 0.49 211 | 054t01.3%|0.34t00.42°
NOXx mg/LasN| 11 117 1.06 0.54 0.85 0.59 |0.99to0 1.47%| 0.79 to 1.56°
PO4 mg/L 0.02 0.04 0.03 0.05 0.02 0.05 |0.04t00.06° 0.02
OrgP mg/L 0.07 0.11 0.01 0.41 0.05 046 |0.01t00.04%| 0.01 to 0.02°
Chla mg/L 0 0 1.37 1 1.09 1 0 0
Fecal #2100 ml
coliform 280 2,100 500 8,000 500 8,000 60 350
E. coli #100ml | 230 900 200 3,500 200 3,500 30 190
Notes:

1. The EMC valuesfor Rock Creek are also used for Cameron Run and Four Mile Runin Virginia

2. A flow weighted composite of the NE & NW Branch Anacostia EM Cs was used for Lower Beaverdam
3. The EMC varied with flow. See Table 5-5 for detailed information

4. Thedissolved oxygen EMC varies by month. See Table 5-4 for detailed information

5. The Anacostia River dissolved oxygen concentration was given as 90% of saturation

EMC values for tributaries and other inputs to the receiving waters were also calculated. Monitoring
data on Piscataway Creek and Pimmit Run were used to determine EMCs for these streams. A
combination of monitoring data and DMR reports were used to calculate EMCs for the Alexandria,
Arlington and Blue Plains Wastewater Treatment Plants. The EMC's for the Alexandria and
Arlington Wastewater Treatment Plants are shown in Table 5-3. The EMCs for Blue Plains are
presented in Section 4.
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Table5-3
Event Mean Concentrationsfor Streamsand other Permitted Discharges

Alexandria and
Piscataway Creek! Pimmit Run Arlington WWTP

Parameter| Units |Base Flow| Storm Flow | Base Flow | Storm Fow All Data
CBODs mg/L 2.2 2.2 1.3 15 2

NH3 mg/L asN| 013 0.09 0.03 0.04 15

TSS mg/L 12 12 12 94 7

DO mg/L 5.7 to 12.6 8.71013.8% 6

lorgn mg/L asN| 114 0.98 0.2 0.27 NA

INox mg/L asN| 141 101 017 0.22 NA

lPo4 mgL | o005 0.06 0.02 0.03 NA
lorgp mg/L 0.06 0.08 0.09 0.08 NA
lchia mg/L 0 0 0 0 0

HFegal #/100 ml

coliform. 750 2,200 200 890 1.8

lE. coli | #100ml [ 420 1,220 110 490 0.9

Notes:
1. The EMC valuesfor Piscataway Creek were also used for Henson Creek and Oxon Run
2. The dissolved oxygen value varies by month. See Table 5-4 for detailed information

The variability of dissolved oxygen at the boundary as a function of month is shown in Table 5-4.

Table5-4
Monthly Dissolved Oxygen Event Mean Concentrations at Boundaries

Dissolved Oxygen Concentration in mg/L

Location | Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep Oct | Nov | Dec
Rock Creek | 149 | 153 12 11 8.9 8.6 8.6 8.6 95 | 103 | 11.7 | 136
||Potomac 149 | 153 12 11 8.9 8.6 7.4 7.8 82 | 103 | 11.7 | 136
||Pi scataway | 123 | 126 | 11.3 | 102 | 86 6.9 5.7 5.8 6.6 7.6 95 | 116
lPimmit Run| 132 | 138 | 124 | 121 | 101 | 89 | 87 | 89 | 88 | 102 | 116 | 136

Some constituents in the Potomac received even further breakdown based upon season and flow. The
EMCs were determined as a function of wet and dry weather and of flow rate in the Potomac. The
EMCs are shown in Table 5-5. This follows previous work done by MWCOG in the Potomac
(MWCOG, 1987).
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Table5-5
Flow Varying Event Mean Concentrationsfor the Potomac River Boundary

Base Flow (cfs) Storm Flow (cfs)
Parameter| Units| Q < 2,000 Q<5,000 | Q<8,700 | O>8,700 | Q<7,500 | Q<20,000 | Q<35,000 | Q>35,000
Tss  |mglL 45 7.6 10 154 35 465 104 212
orgN | mo/L 0.62 0.54 0.89 13 04 0.34 0.42 0.37
INox  [mglL 0.99 14 147 1.28 0.79 112 133 156
lPos  [moL 0.06 0.05 0.05 0.04 0.02 0.02 0.02 0.02
lorgp  [maL 0.04 0.01 0.01 0.02 0.01 0.01 0.02 0.01

54 MODELING PROGRAM

54.1 Anacostia River

The Anacostia River was modeled using a hybrid model incorporating features of the Tidal
Anacostia Model (TAM) developed by COG (Sullivan and Brown, 1988) and refined by LTI (1992a
and 1992b), and EPA’s WASP or Water Quality Analysis Simulation Program (Ambrose, et a,
1993). Referred to as TAM/WASP, this model was developed by the DOH and ICPRB (ICPRB.
2000b) for TMDL studies.

TAM/WASP is a one-dimensional model that uses the hydraulic features of TAM and the water
quality characteristics of WASP to characterize the Anacostia River. The model encompasses the full
length of the tidal portion of the Anacostia River that extends from the confluence of the Northeast
and Northwest branches in Bladensburg, MD to the confluence with the Potomac River at Hains
Point. The DOH/ICPRB version of TAM/WASP was further modified and recalibrated for the CSO-
related water quality assessment undertaken as part of LTCP development. The modifications are
summarized as follows:

e The geometry of the tidal Anacostia River (Ilength, depth and width) was updated with new
bathymetric data provided by the Corp of Engineers based upon recent surveys and further
verified by adye tracer study conducted during the summer of 2000. The result of thiswas an
approximate 25 percent reduction in the volume of water modeled in the tidal Anacostia
system, a better representation of water volume.

e The network of model segments used to describe the tidal Anacostia River was expanded
from 15 segments to 35 segments. This change was necessitated during recalibration of the
hydraulic model with dye survey data collected specifically for this purpose (LTI, 2000). The
result of increasing the number of segments was improved capability to simulate advection
and dispersion processes with the new geometry.
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A schematic of the model segmentation showing 35 completely mixed segments is presented in
Figure 5-2 along with CSO ouitfalls.

The state variables simulated within TAM/WASP are as follows;

e Fecal coliform

e E.coli

e Oxidized nitrogen (NO2 and NO3)
e Ammonia

e Organic nitrogen

e Organic phosphorus

e Inorganic phosphorus

e Phytoplankton (chl-a)

e CBODs

e Dissolved Oxygen

Fecal coliform and e. coli are new state variables, as they were not previously modeled within
TAM/WASP.

TAM/WASP aso contains a sediment oxygen demand sub-model that predicts sediment oxygen
demand and associated fluxes of aqueous methane, gaseous methane, ammonia, and gaseous
nitrogen. The state variables of principal interest in the assessment of CSO impacts and the ability of
CSO controlsto improve water quality were dissolved oxygen, fecal coliform and e. coli.

The water quality model was calibrated with observed data available for a nine-month period
extending from October 1999 through June 2000. Loads from the combined sewer system and
separate storm water system were obtained by running the calibrated models for the sewer systems,
using the actual rainfall measured during the monitoring period. Flow and pollutant loads at the
District/Maryland Boundary were obtained from data collected during the monitoring period.
Additional detail on the development and calibration of TAM/WASP is described in Study
Memorandum LTCP 6-7.

Application of the model in development of the LTCP focused on a three-year simulation period of
1988 to 1990 wherein observed rainfall and upstream flow for this period were the principa driving
mechanisms. The major loading inputs to the model are upstream loads generated in Maryland,
separate storm water |oads generated within DC, and the CSO |oads generated within DC.
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54.2 Potomac River

The Potomac River was modeled using EPA’s Dynamic Estuary Model, or DEM (EPA, 1979). DEM
is a one-dimensional model that consists of a hydrodynamic model (DYNHY D) that simulates water
movement, and a water quality model (DYNQUAL) that simulates mass transport and the water
quality. DEM encompasses the entire length of the tidal Potomac River from the head of tide at
Chain Bridge in DC to the mouth of the Potomac at its confluence with the Chesapeake Bay. The
zone of interest for the LTCP was limited to the upper tidal Potomac between Chain Bridge and the
Woodrow Wilson Bridge. The model segments and CSO discharges within this area are presented in
Figure 5-2.

DEM is an approved regulatory modeling tool that has been used on several major studies and
feasibility plans including the original DC CSO Abatement Study (O’ Brien & Gere, 1983), the Blue
Plains Feasibility Study (Greeley and Hansen, 1985), and the Potomac Dissolved Oxygen Study
(LTI, 1988). The state variables within DEM include:

e Fecal coliform

e E.coli

e Tota Kjeldahl Nitrogen (TKN)
e Total phosphorus

e CBODs

e Dissolved Oxygen

While it was originally developed as a eutrophication model, application of DEM since the early
1980s has been limited to the assessment of bacteria and dissolved oxygen issues. The state variables
of principal interest in the assessment of CSO impacts and the ability of CSO controls to improve
water quality were dissolved oxygen, fecal coliform and e. coli.

The hydraulic model was retested but not calibrated in this study as it had been calibrated in earlier
efforts. A limited calibration of the bacteria variables was undertaken with the available data for a
nine-month period extending from October 1999 through June 2000.

Application of the model in development of the LTCP focused on a three-year simulation period of
1988 to 1990 wherein observed rainfall and upstream flow for this period were the principal driving
mechanisms. The major loading inputs to the model are upstream loads generated in the Potomac
Watershed, separate storm water loads generated within DC, separate storm water loads generated
within Maryland and Virginia tributaries that flow directly to the tidal Potomac, DC and Northern
VirginiaWWTP discharges, and the CSO |oads generated within DC.
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54.3 Rock Creek

Rock Creek was modeled using EPA’s Storm Water Management Model, or SWMM (Huber and
Dickinson, 1988). The TRANSPORT Block of SWMM was applied to model hydraulics and
pollutant transport. This application built upon earlier modeling efforts undertaken as part of the
original CSO Abatement Study (LTI, 1981). In particular, the cross-sectional data and slope
information from the earlier effort were used extensively in construction of SWMM input. SWMM
is a one-dimensional model. A network of 40 model segments were utilized to describe the DC
portion of Rock Creek extending from the MD/DC line to the mouth near Thompson’s Boat House.
An additional 3 model segments were utilized to describe a short section of Piney Branch. The model
segments and CSO discharges within this area are presented in Figure 5-2.

The state variables incorporated within the Rock Creek Model were feca coliform and e. coli. The
hydraulic model was tested for conservation of mass. Centering largely on adjustment of first-order
decay, the bacteria components of the model were calibrated with the available data for the nine-
month period extending from October 1999 through June 2000. Dissolved oxygen was not modeled
asthere is no evidence of dissolved oxygen problemsin Rock Creek.

Application of the model in development of the LTCP focused on a three-year simulation period of
1988 to 1990 wherein observed rainfall and upstream flow for this period were the principal driving
mechanisms. The major loading inputs to the model are upstream loads generated in the Montgomery
County portion of the watershed, separate storm water loads generated within DC, and the CSO loads
generated within DC.
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Section 6
Pollutant Loads and Predicted Water Quality

6.1 INTRODUCTION

This section describes the pollutant loads on the receiving waters and the predicted water quality for
each recelving water based on WASA's past CSO abatement efforts and currently planned
improvements. In addition to CSOs, pollution sources such as storm water, sediments (in the
Anacostia River) and natural background sources also affect water quality. Much of the time, the
water flowing into the District does not meet water quality standards due to upstream sources of
pollution. In many cases, these other factors would prohibit the attainment of water quality standards
even if no CSO discharges occurred. While the LTCP is required only to address CSO issues,
WASA is considering these other factors as part of awatershed approach to improving water quality.

6.2 CSO OVERFLOW PREDICTIONS

The combined sewer system model was used to predict CSO overflow frequency and volume for the
average year conditions. As described previously in Sections 2 and 3, the average year is defined as
the arithmetic average of the predictions for years 1988, 1989 and 1990. Overflow predictions were
made to determine the benefits provided by the existing Phase | CSO Controls and the expected
benefits from the planned Pump Stations Rehabilitation as follows:

e Scenario B1- Prior to Phase | CSO Controls — This was the configuration of the CSS prior to
implementation of the Phase | CSO controls in the early 1980's.  No inflatable dams were
present and the Northeast Boundary Swirl Facility did not exist. The capacities of the Main
and Potomac Pumping Stations were 200 mgd and 265 mgd, respectively.

e Scenario C2 — Phase | CSO Controls — This was the system configuration after the Phase |
CSO controls were constructed. It includes the addition of the inflatable dams for in-system
storage and the Northeast Boundary Swirl Facility. The capacities of the Main and Potomac
Pumping Stations were 200 mgd and 265 mgd, respectively.

e Scenario C3 — Phase | CSO Controls and Pump Stations Rehabilitation — This scenario
includes the Phase | CSO controls and rehabilitation of Main and Potomac Pumping Stations
to achieve firm pumping capacities of 240 and 460 mgd, respectively. WASA'’s current
capital improvement program as of June 2001 includes rehabilitation of the Main, Eastside,
and Poplar Point Pump stations and replacement of the inflatable dams. Rehabilitation of the
Potomac Pump Station is currently in the study phase.

The predicted CSO overflow volumes for each of the scenarios is summarized in Table 6-1.
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(Average of 1988-1990)

Table6-1
Annual CSO Overflow Predictionsfor Average Year

Overflow Volume (mg)
. Rock Creek Blue Plains
Anacostia Potomac i
. ) ) CSOs (Excluding | CSO Excess Flow
No. Scenario River River
Luzon Valey, | Tota (Qutfall 001)
CSOs CSOs
CSO 059)
B1 | Prior to CSO Phase | Controls 2,142 1,063 49 3,254 1,517
C2 | Phasel CSO Controls 1,485 953 52 2,490 2,012
C3 | With Phase| CSO Controls and
Pump Station Rehabilitation (Main 1,282 639 49 1,969 2,428
at 240 mgd, Potomac at 460 mgd)

As can be seen in the table above, Phase | Controls provided significant CSO reduction and increased
the amount of flow receiving excess flow treatment at BPWWTP. The planned Pump Stations
Rehabilitation program will also reduce CSOs and increase flow receiving excess flow treatment.

Note that the total CSO overflow volume to Rock Creek is calculated excluding Luzon Valley (CSO
059) since this area has been separated. The predicted CSO overflow volume and frequency for each
CSO in scenario C3 isshown in Table 6-2.

Table6-2
Annual CSO Overflow Predictionsfor Average Year (Average of 1988-1990)*
Scenario C3—Phase | Controlsand Pump Station Rehabilitation

€SO . No. of €S0 €S0 . No. Overflows CSO Overflow
NPDES Description Overflow NPDES Description
Overflows No. lyr Volume (mg)
No. Volume (mg) No.
Anacostia River CSOs Rock Creek CSOs
Poplar Point Emergency
004 Relief 0 0.00 031 Penn Ave 9 0.22
005 Ft. Stanton 73 16.54 032 26th - M St 0 0.00
006 Ft. Stanton 5 0.11 033 N St - 25th St 6 4.48
Slash Run Trunk
007 Ft. Stanton 64 36.97 034 | sewer 0 0.00
Anacostia Main Interceptor
008 Relief 0 0.00 035 Northwest Boundary 0 0.00
009 B St./New Jersey Avenue 54 16.84 036 Mass Ave & 24th 29 1.64
010 B St./New Jersey Avenue 18 24721 037 Kalorama Circle West 3 0.05
011 B St./New Jersey Avenue 0 0.00 038 Kalorama Circle East 0 0.00
Olla B St./New Jersey Avenue 0 0.00 039 Bdmont Rd 0 0.00
012 Tiber Creek 6 21.74 040 Biltmore St 1 0.03
013 Canal Street Sewer 28 9.78 041 Ontario Rd 0 0.00
014 Navy Yard 49 38.98 042 Quarry Rd 0 0.00
015 Navy Yard 12 0.72 043 Irving St. 1 0.15
\Gh-wash\ENG 1160\L TCPALTCP Final\Sec 6.doc 6-2 FINAL - July 2002




Case 1:00-cv-00183-TFH Document 115-2 Filed 05/19/15 Page 124 of 586

Pollutant Loads and Predicted Water Quality

€S0 o No. of €0 €0 L No. Overflows CSO Overflow
NPDES Description Overflow NPDES Description
Overflows No. /yr Volume (mg)
No. Volume (mg) No.
Anacostia River CSOs Rock Creek CSOs
016 | Navy Yard 24 13.30 044 | Kenyon St. 0 0.00
017 | Navy Yard 32 20.05 045 | Lamont St. 2 0.03
018 | Navy Yard 35 4.70 046 | Park Road 2 0.01
Northeast Boundary Swirl
019 | Effluent 36 645.64 047 | Ingleside Terr. 3 0.25
Northeast Boundary Swirl
019 | Bypass 13 209.17 048 | Osk Si-Mt Pleasant 2 0.08
Anacostia Subtotal 1,282 049 Piney Branch 25 39.73
Potomac River CSOs 050 M St-27th St 0 0.00
003 Bolling Overflow 0 0 051 Olive- 29th &. 0 0.00
020 | Easby Point 21 54.81 052 | ost-318 S, 0 0.00
021 Potomac Pump Station 30 458.43 053 Qst 0 0.00
. West Rock Creek
022 ISt —22" StNW 30 30.04 054 Diversion Sewer 0 0.00
West Rock Creek Diversion
023/024 | sewer 17 16.23 055 Abandoned 0
025 31t & K StNW 14 0.16 056 Normanstone Dr. 0 0.00
Cleveland - 28th St &
026 Water St District (WRC) 0 0.00 057 Conn. Ave 15 2.33
027 Georgetown 72 52.50 058 Connecticut Ave. 0 0.00
028 37th St- Georgetown 13 0.49 059 Luzon Valley 87 17156
029 College Pond 56 26.00 Rock Creek Subtotal (Including L uzon Valley) 221
030 Abandoned 0 0 Rock Creek Subtotal (Excluding Luzon Valley) 49
060 Little Falls Branch 0 0.00
Potomac Subtotal 639
6.3 ANACOSTIA RIVER

6.3.1 Pollutant Loadsto Anacostia River

Using the models for the CSS, SSWS, data on boundary condition flow rates for the years 1988-
1990, and the event mean concentrations for each pollutant source; the pollutant load to the
Anacostia River was calculated for the average year. The load sources were divided into the
following categories:

e (CSO Overflow — represents overflow from the CSS and includes CSO that is treated by the
Northeast Boundary Swirl Facility.

e D.C. Storm Water —this consists of District’s separate storm water system and flow from
Hickey Run and Watts Branch.

e Other Storm Water — represents storm water from park lands on each side of the Anacostia
that are not conveyed through storm pipes, but instead run off directly to theriver.
Examples include Anacostia Park and portions of the National Arboretum.

Load estimates are summarized in Table 6-3 and on Figures 6-1 through 6-2.

FINAL - July 2002
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Table 6-3
Sour ces of Pollutant L oadsto Anacostia River Within District
Phase | Controlsand Pump Station Rehabilitation (Aver age 1988-1990)

Pollutant Source CBOD5 TSS Fecal Coliforms E. Coli

(Ibfyr x 1000) | (Ib/yr x 1000) (#lyr x 10™) (#lyr x 10
CSO Overflow 443 1,490 254 181
D.C. Storm Water 771 3,815 52 30
Other Storm Water 44 376 5 3
Upstream 1,937 115,967 104 46
Total 3,195 121,648 415 260

Figure 6-1 Figure 6-2
Sources of CBODS5 to Anacostia River Sources of Fecal Coliform to Anacostia
CSO River
Overflow CSsoO
14% Overflow
61%
D.C. Storm
Upstream Water
0,
61% Other 24% Up;g;)am
Storm Other Storm  D.C. Storm
Water W:—;ter Water
1% 1% 13%

Note that for CBOD5 and TSS, upstream load sources predominate. For bacteriological parameters,
CSOs are a significant source but modeling indicates that even with total CSO removal the remaining
loads to not allow water quality standards to be met.

6.3.2 Predicted Water Quality for the Anacostia River

Using the loads and flows predicted above, the Anacostia River receiving water model was run
continuously for the period 1988-1990. The arithmetic average of the three years is defined as the
average year condition. The predicted water quality with the loads sources for the C3 Scenario is
shown on Figure 6-3.
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Figure 6-3
Anacostia River Predicted Water Quality
Phase | Controls and Pump Station Rehabilitation (Scenario C3)
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6.4 ROCK CREEK

6.4.1 Pollutant Loadsin Rock Creek

Using the models for the CSS, SSWS, data on boundary condition flow rates for the years 1988-
1990, and the event mean concentrations for each pollutant source, the pollutant load to Rock Creek
was calculated for the average year. The load sources were divided into the following categories:

e (CSO Overflow —thisis overflow from the CSS.
e D.C. Storm Water —thisis comprised of District’s separate storm water system and includes
Broad Branch and Luzon Valley.

e Other Storm water — this is comprised of storm water from park lands on each side of Rock
Creek, such as from Rock Creek Park.

Load estimates are summarized Table 6-4 and in Figure 6-4.

Table 6-4
Sour ces of Pollutant Loadsto Rock Creek Within District
Scenario C3- Phase| Controlsand Pump Station Rehabilitation
Average Year (Average 1988-1990)

Pollutant Source CBOD5 TSS Fecal Coliforms E. Cali
(Ib/yr x 1000) | (Iblyr x 1000) (#lyr x 10™) (#lyr x 10"
CSO Overflow 42 189 18 14
D.C. Storm Water 226 1,116 15 9
Other Storm water 10 20 1 1
Upstream 419 9,765 10 4
Total 697 11,160 44 28
Figure 6-4
Sources of Fecal Coliform to Rock Creek
CsO
Upstream Overflow
2204 42%
Other
Storm
Water D.C. Storm
3% Water

33%

\Gh-washENG 1160\ TCPALTCP Final\Sec 6.doc 6-6 FINAL - July 2002



Case 1:00-cv-00183-TFH Document 115-2 Filed 05/19/15 Page 128 of 586
Pollutant Loads and Predicted Water Quality

6.4.2 Predicted Water Quality in Rock Creek
Using the loads and flows predicted above, the Rock Creek receiving water model was run
continuously for the period 1988-1990. The arithmetic average of the three years is defined as the

average year condition. The predicted water quality with the loads sources for the C3 Scenario is
shown on Figure 6-5.

6.5 POTOMAC RIVER

6.5.1 Pollutant Loadsto the Potomac River

Using the models for the CSS, SSWS, data on boundary condition flow rates for the years 1988-
1990, and the event mean concentrations for each pollutant source, the pollutant load to Potomac

River was calculated for the average year. The load sources were divided into the following
categories.

e (CSO Overflow —thisis overflow from the CSS.

e D.C. Storm Water —thisis comprised of District’s separate storm water system

e Other Storm Water — this consists of Alexandria and Arlington storm water and Virginia
streams such as Four Mile Run, Spout Run and others.

e Wastewater Treatment Plants - comprises loads from Arlington, Alexandria and Blue
Plains Wastewater Treatment Plants, including Blue Plains excess flow treatment.

Load estimates are summarized Table 6-5 and in Figures 6-6 and 6-7.

Table 6-5
Sour ces of Pollutant L oadsto Potomac River Within District
Scenario C3- Phase | Controlsand Pump Station Rehabilitation
Average Year (Average 1988-1990)

Pollutant Source CBOD5 TSS Fecal Coliforms E. Coli
(Ibfyr x 1000) | (Ib/yr x 1000) (#lyr x 10 (#lyr x 10™)

CSO Overflow 214 791 237 173
D.C. Storm Water 386 1,910 26 15
Other Storm water 1,323 20,424 59 32
Upstream 64,942 1,770,113 273 148
Wastewater Treatment Plants 7,564 12,712 75 54

Total 74,429 1,805,950 670 422
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Figure 6-5
Rock Creek Predicted Water Quality
Phase | Controls and Pump Station Rehabilitation (Scenario C3)
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Figure 6-6 s fF Flgluéel'?_? to Pot
Sources of CBOD5 to Potomac River ources ot -eca ) oliform fo Fofomac
River CSsoO
Other Storm WWTP Overflow
Water 11% 35%
2% Upstream D.C. St
cso hty .C. Storm
Overflow V\f;er
0% Other °
D.C. Storm Upstream Storm
Water 41%
1% WWTP Wa;ter
10% 9%

6.5.2 Predicted Water Quality in the Potomac River

Using the loads and flows predicted above, the Potomac River receiving water model was run
continuously for the period 1988-1990. The arithmetic average of the three years is defined as the
average year condition. The predicted water quality with the loads sources for the C3 Scenario is
shown on Figure 6-8.

6.6 NEED FOR WATERSHED APPROACH

Based on the analysis above it is clear that all three receiving waters are impacted by a variety of
pollutant sources. While the control of CSO discharges into each receiving water will have a
beneficial impact on water quality, to achieve the goa of fishable and swimmable for these
waterbodies, a comprehensive watershed wide effort must be implemented in conjunction with the
selected LTCP.

Maryland is currently developing a TMDL for the Upper Anacostia River and it is not yet known if a
Use Attainability Analysis will be pursued for wet weather conditions. Such decisions will impact the
water quality entering the District.

In addition, the District is working to improve the quality of storm flows to District waters as
discussed in Section 3 — Existing Systems. The relative cost and benefits of the storm water
improvements and CSO reduction must be balanced to achieve the greatest benefits with the funds
provided by District ratepayers.
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7.1

Section 7
Screening of CSO Control Technologies

INTRODUCTION

A wide range of CSO control technologies was considered for application to WASA’s Combined
Sewer System (CSS). The technologies are grouped into the following general categories:

Source Control

Inflow Control

Sewer System Optimization
Sewer Separation

Storage

Treatment

Receiving Water Improvement
Floatables Control

Each technology is described below, and a summary assessment is provided in Table 7-1.

7.2

SOURCE CONTROL

To control pollutants at their source, management practices can be applied where pollutants
accumulate. Source management practices are described below:

Public Education — Public education programs can be aimed at reducing (1) littering by the
public and the potential for litter to be discharged to receiving waters during CSO events and
(2) illegal dumping of contaminants in the sewer system that could be discharged to receiving
waters during rain events. As part of its nine minimum controls program, WASA has
implemented a public education program. Elements of the program include tours of Blue
Plains WWTP, a CSO web site, inserts in water and sewer bills, a CSO newsdletter, water
conservation educational leaflets and presentations to community groups. In addition, the
District Government has programs in place and under development that address litter control.
(EPMC-III, 1999a). Public education programs cannot reduce the volume, frequency or
duration of CSO overflows, but can help improve CSO quality by reducing floatable debrisin
particular. Public education and information is an integral part of any LTCP. It is
recommended that the education programs be coupled with other control measures to provide
significant benefits to receiving water quality.
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Table7-1

Assessment of CSO Control Technologies

CSO Control Technology

Perfor mance

CSO Volume

Bacteria

Floatables

Suspended Solids

I mplementation and Operational Factors

Sour ce Control

Public Education

None

Low

Medium

Medium

Part of ongoing WASA NMC Plan.

Street Sweeping

None

Low

Medium

Medium

Ineffective at reducing CSO volume, bacteriaand
ery fine particulate pollution. District has
mechanical sweepers. Effective at floatables
removal, cost-intensive O & M. District would
need a new fleet of vacuum sweepers for removal
of fine particulates.

Construction Site Erosion Control

None

Low

Low

Medium

DCRA has program in place. Contractor pays for
controls. Reduces sewer sediment loading,
lenforcement required.

Catch Basin Cleaning

None

Low

Medium

Low

Part of ongoing WASA NMC Plan, labor intensive,
requires specialized eguipment.

Industrial Pretreatment

Low

Low

Low

Low

IWASA has program in place. Thereislimited
industrial activity in and out of combined sewer
area.

Garbage Disposal Ban

None

Low

Adverse

High

Requires increased allocation of resourcesto
enforce, alternative dumping alternatives
recommended.

Combined Sewer Flushing

None

Low

Low

Medium

M aximizes existing collection system volume,
reduces first flush effect, subject to resettling
problems, labor intensive.

| nflow Control

“Daylight” orphaned storm sewers

Medium

Medium

Medium

Medium

Reduces CSO volume during storm events,
potential for increased stormwater pollution loads,
construction would be disruptive to effected aress,
cost intensive.

Offload Ground Water Pumpage

Low

Low

Low

Low

Relatively low volume, construction would be
di sruptive to effected areas, not cost effective.

Storm Water Detention

Medium

Medium

Medium

Medium

Requires large area in congested urban
lenvironment, potential siting difficulties and public
lopposition, construction would be disruptive to
affected areas, increased O & M.

Street Storage of Storm Water

Medium

Medium

Medium

Medium

Potential flooding and freezing problems, public
lopposition, low operational cost.

Water Conservation

Low

Low

Low

Low

Potentially reduces dry weather flow making room
for CSO, ancillary benefit is reduced water
consumption

Inflow/Infiltration Control

Low

Low

Low

Low

Infiltration usually lower volume than inflow,
infiltration can be difficult to control

Stream Diversion

Low

None

None

None

Study undertaken by WASA shows no free-flowing
streams entering the CSS.

Low Impact Development-Retr ofit

Bioretention

Medium

Medium

Medium

Medium

Site specific, requires widespread application
across District to be effective, potential to be cost
intensive in some areas.

Dry Wells

Medium

Medium

Low

Medium

Site specific, low cost, good BMP for residential
areas, requires interaction with homeowners and
businesses, widespread participation required to be
effective.

Filter Strips

Medium

Medium

Low

Medium

Site specific, low cost, good BMP for parking lots,
requires interaction with private ownersin
residential areas, requires widespread application

across District to be effective.
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CSO Control Technology

Perfor mance

CSO Volume

Bacteria

Floatables

Suspended Solids

I mplementation and Operational Factors

V egetated Buffers

Medium

Medium

Medium

Medium

Site specific, low cost, good BMP for parking lots,
requires interaction with homeowners in residential
areas, requires widespread application across
District to be effective.

Level Spreader

Low

Low

Low

Medium

Site specific, must be used in conjunction with
other LID-R techniques, low cost.

Grassed Swales

Medium

Medium

Low

Medium

Site specific, requires widespread application
across District to be effective, potential to be cost-
intensive in some areas.

Rain Barrels

Low

Medium

Low

Medium

Good BMP for residential areas, minimal capture
of total runoff volume, requires barrel coverage to
inhibit mosquitoes, low cost, requires interaction
lwith home and business owners.

Cisterns

Medium

Medium

Low

Medium

Site specific, requires widespread application
across District to be effective, potential to be cost-
intensive in some areas.

Infiltration Trenches/Catch Basins

Medium

Medium

Medium

Medium

Site specific, low cost, good BMP for residential
areas, widespread participation required to be
effective.

Rooftop Greening

Medium

Low

Low

Medium

Site specific, cost intensive, non-intrusive
construction, other beneficial effectsto city,
requires widespread application to be effective,
requires interaction with all property owners.

Increased Tree Cover

Low

Low

None

Low

Site specific, low cost, little capture of stormwater
runoff, other beneficial effectsto city.

Permeable Pavements

Medium

Medium

Low

Medium

Site specific, cost intensive, subject to clogging,
increased O & M costs, labor intensive.

Sewer System Optimization

Optimize Existing System

Medium

Medium

Medium

Medium

Part of ongoing WASA NMC Plan, low cost
relative to large scale structural BMPs, limited by
lexi sting system volume and dry weather flow dam
el evations.

Real Time Control

Medium

Medium

Medium

Medium

Highly automated system, increased O & M,
increased potential for sewer backups.

Sewer Separation

Complete Separation

High

Medium

Low

Low

Disruptive to affected areas, cost intensive,
potential for increased stormwater pollutant loads,
requires homeowner participation.

Partial Separation

High

Medium

Low

Low

Disruptive to affected areas, cost intensive,
potential for increased stormwater pollutant loads.

Rain Leader Disconnection

Medium

Medium

Low

Low

Low cost, requires home and business owner
participation, potential for increased storm water
pollutant loads.

Storage

In - stream storage of CSO

High

High

High

High

Limited space for siting, limited storage volume,
potential odor problems, aesthetically unpleasing.

Earthen Basins

High

High

High

High

Disruptive to affected areas, lack of spacein urban
lenvironment, potential odor problems.

Open Concrete Tanks

High

High

High

High

Requires large space, potential odor control
problems, disruptive to effected area, public
lopposition.

Closed Concrete Tanks

High

High

High

High

Requires large space, disruptive to affected area,
cost intensive, aesthetically acceptable.

Storage Pipelines/Conduits

High

High

High

High

Disruptive to affected areas, potentially expensive
in congested urban aress, aesthetically acceptable,
provides storage and conveyance.
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Perfor mance
n
=
)
@ 3
3 8 8
= © = °
> 5 | S 5
|1 8| 3 & . .
CSO Control Technology O fos) [ B I mplementation and Operational Factors
Non-disruptive, requires little area a ground level,
. . . . capital intensive, provides storage and conveyance,
Tunnels High High High High pump station required to lift stored flow out of
tunnel.
Treatment
Screening/ Netting Systems None | None [ High None |Controls only floatables.
- . A " . " Limited space at Blue Plains WWTP, difficult to
Primary Sedimentation Low |Medium| High | Medium | . "0 ene
Variable pollutant removal performance, increased
Swirl Concentratort None |Medium| High Low [O& M. Foul sewer flow requires pumping to
IWWTP.
Variable pollutant removal performance, increased
Vortex Separatorl None |Medium| High Low |O & M. Foul sewer flow requires pumping to
IWWTP.
. : " Limited space at Blue Plains WWTP, requires
_'l-_“ggt RatilPhySl cal/Chemicd None |Medium| High High [construction of extensive new conveyance
reatmen conduits, high O&M costs.
Disinfection None | High | Low Low  |Limited space at Blue Plains, increased O & M.
Requires large space and long detention times,
Constructed Wetlands Medium [Medium| Low | Medium Jreduced effectivenessin winter, low cost O & M,
i neffective for floatables.
Expansion of BPWWTP High High High High Cl)_lgult/laj by space at Blue Plains WWTP, increased
Receiving Water | mprovement
. - High O & M, only effective for increasing DO,
Side Stream Aeration None [ None [ None None limited effective area.
. High O & M, only effective for increasing DO,
In-stream Aeration None | None | None None limited effective area.
Divert Blue Plains Effluent to None | None | Nome | None [COStintensive high O & M, limited beneficial
Anacostia River effects to water quality.
. Cost-intensive, disruptive to effected areas, limited
E:\;T;E Ground Water to Anacostia None | None None None [|peneficial effects to water quality increased O &
M.
Solids and Floatables Controls
Netting Systems None | None High None iF;na?/aéto implement, potential negative aesthetic
] . Simpleto ingtall, difficult to clean, negative
Containment Booms None [ None | High None besthetic impact
Manual Bar Screens None | None High None |Prone to clogging, requires manual maintenance
. . Relatively low maintenance, requires suitable
Weir Mounted Screens None | None High None physical configuration, must bring power to site
. . Limited hydraulic capacity makes these suitable for
Screens with Backwash None | None | High None |l outfalls only
) . Low maintenance, easy to install, requires proper
Fixed baffles None | None | High | None |1 jic configuration
Floating Baffles None | None | High None [Moving parts make them susceptible to failure
Requires suitable catch basin configuration,
Catch Basin Modifications None [ None [ High None |potential for street flooding and increased
maintenance efforts

1. Processincludes pretreatment screening and disinfection.
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e Street Sweeping — The maor objectives of municipa street cleaning are to enhance the
aesthetic appearance of streets by periodically removing the surface accumulation of litter,
debris, dust and dirt, and to prevent these pollutants from entering storm or combined sewers.
Common methods of street cleaning are manual, mechanical and vacuum sweepers, and
street flushing. Studies on the effect of street sweeping on the reduction of floatables and
pollutants in runoff have been conducted. New York City found that street cleaning can be
effective in removing floatables. Increasing street cleaning frequency from twice per week to
six times per week reduced floatables by about 42% on an item count basis. A significant
guantity of floatables was found to be located on sidewalks that were not cleanable by
conventional equipment. (HydroQual, 1995).

In the National Urban Renewa Program (NURP)- funded studies of the late 1970s to the
early 1980s, street sweeping was found to be generally ineffective at removing pollutants and
improving the quality of urban runoff (MWCOG, 1983 and EPA, 1983). The principa
reason for thisis that mechanical sweepers were employed at the time. Mechanical sweepers
cannot pick up the finer particles (diameter < 60 microns). Studies have shown that these
fine particles contain amgjority of the target pollutants along city streets that are washed into
sewer systems (Sutherland, 1995). In the early 1990s new vacuum-assisted sweeper
technology was introduced that can pick up the finer particles along city streets. A recent
study showed that these vacuum-assisted sweepers have a 70% pickup efficiency for particles
less than 60 microns (Sutherland, 1995).

Street sweeping only affects the pollutant concentration in the storm water component of
combined sewer flows. Thus, a street sweeping program is ineffective at reducing the
volume and frequency of CSO events. Furthermore, the total area accessible to sweepersis
limited. Areas such as sidewalks, traffic islands, and congested street parking areas can not
be cleaned by this method. Although a street sweeping program employing high efficiency
sweepers could reduce the concentrations of some pollutants in CSOs, bacteriological
pollution originates primarily from the sanitary component of sewer flows. Thus, minimal
reductions in feca coliform and e. coli concentrations of CSOs would be expected.
Enhanced street sweeping might thus be more appropriate to consider as part of an enhanced
storm water management program.

e Construction Site Erosion Control — Construction site erosion control involves management
practices aimed at controlling the washing of sediment and silt from disturbed land associated
with construction activity. Erosion control has the potential to reduce solids concentrations
in CSOs and reduce sewer cleanout O & M costs. The District government (not WASA) is
responsible for sediment and erosion control and has a program in place to regulate land
disturbance (DCRA, 1988). Given the extremely small amount of land under construction at
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any one time and that District Government programs are already in place, this alternative is
considered to be implemented to a satisfactory level and will not be considered further.

e Catch Basin Cleaning — The major objective of catch basin cleaning is to reduce conveyance
of solids and floatables to the combined sewer system by regularly removing accumulated
catch basin deposits. Methods to clean catch basins include manual, bucket, and vacuum
removal. Cleaning catch basins can only remove an average of 1-2% of the BODs produced
by a combined sewer watershed (EPA, 1978). Asaresult catch basins cannot be considered
an effective pollution control alternative for BOD removal. However, catch basins can be
effective in reducing floatables in combined sewer. WASA has a catch basin cleaning
program in place, for the District’s 25,000 catch basins, as part of its NMC program. The
program was recently upgraded and includes cleaning catch basins an average of once per
year with areas susceptible to flooding cleaned on a more frequent basis. This aternative is
considered to be implemented to a satisfactory level.

e Industrial Pretrestment — Industrial pretreatment programs are geared toward reducing
potential contaminants in CSO by controlling industrial discharges to the sewer system.
WASA has an approved local pretreatment program consistent with the Clean Water Act and
its amendments.

e Garbage Disposal Ban — The rationale behind a garbage disposal ban is to reduce solids and
organic loading to the combined sewer system by prohibiting garbage disposals. Note that
thisisonly effective for CSO events that occurred when significant numbers of people would
be using disposals (e.g. dinner time). Didike for this aternative was voiced at the
Stakeholder Advisory Panel due to the inconvenience it would cause to the public. Duetoits
limited benefit and public opposition, this aternative has been eliminated from further
consideration.

e Combined Sewer Flushing — The maor objective of combined sewer flushing is to re-
suspend deposited sewage solids and transmit these solids to the wastewater treatment plant
during dry-weather to prevent a storm event from flushing them to a receiving water.
Combined sewer flushing consists of introducing a controlled volume of water over a short
duration at key points in the collection system. This can be done using external water from a
tank truck by gravity or pressurized feed or using internal water detained manually or
automatically.

A recent feasibility study of combined sewer flushing indicated that manual flushing using an
external pressurized source of water is most effective. However, repeated sewer flushing
achieved no important gain in the fraction of pollutants removed, and 70 percent of the
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7.3

flushed solids quickly resettled. Therefore, repeated flushing in a downstream sequence is
probably necessary to achieve control of pollutants.

Combined sewer flushing is most effective when applied to flat collection systems since
solids are more likely to become deposited in flat systems. A 2% BODs removal has been
estimated for sewer flushing (EPA, 1978). Due to the limited benefits of this alternative, it
will not be considered further.

INFLOW CONTROL

Inflow control involves eliminating or retarding storm water inflow to the CSS, lowering the
magnitude of the peak flow through the system, and thereby reducing overflows. Methods for inflow
control are described below:

Daylight “Orphaned” Storm Sewers — Over time, redevelopment has occurred at certain
locations within the combined sewer system. When this redevel opment has occurred, sewers
have been locally separated as part of the construction project. In many locations, locally
separated storm sewers discharge to an existing combined sewer because there is no other
outlet for the sewer. This alternative involves extending storm sewers so they discharge to a
receiving water, thereby offloading the combined sewer system and reducing CSO
discharges. However, this alternative increases storm water flows and its associated pollutant
loads to the receiving waters. This alternative has been retained for consideration.

Offload Groundwater Pumpage — Several buildings in the District, particularly those in the
Federal Triangle, have basements below the ground water table that are kept dry by
dewatering pumps. In many cases, these pumps discharge to the CSS. This aternative
involves routing this groundwater pumpage to a storm sewer and then to a receiving water to
offload the CSS, thereby reducing CSO discharges. This alternative has been retained for
consideration.

Water Conservation, Infiltration/Inflow (I/1) Reduction - Water conservation and infiltration
control are both geared toward reducing the dry weather flow in the system, thereby allowing
the system to accommodate more CSO. Water conservation includes measures such as
installing low flow fixtures, public education to reduce wasted water, leak detection and
correction, and other programs. Infiltration is ground water that enters the collection system
through leaking pipe joints, cracked pipes, manholes, and other similar sources. Excessive
amounts of infiltration can take up hydraulic capacity in the collection system. In contrast,
inflow in the form of surface drainage is intended to enter the CSS. For combined sewer
communities, sources of inflow that might be controlled include leaking or missing tide gates
and inflow in the separate sanitary system located upstream of the CSS.
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It can be difficult and expensive to achieve significant reductions in flow from water
conservation and I/l measures. The measures involve disparate sources of flow spread
throughout a large area. In addition, modeling conducted as part of the LTCP has shown that
reduction of these sources is predicted to have a minor impact on reducing CSO. This is
because the relative magnitude of the dry weather flow is small compared to the storm water
runoff which causes CSO overflows.

As described in Section 4, the Blue Plains Intermunicipal Agreement of 1985 (IMA) allocates
the District 148 mgd of capacity at BPWWTP with 10 mgd reserved to accommodate
additional Potomac Interceptor flows for a total of 158 mgd. Currently, wastewater flows
from the District to BPWWTP average about 170 mgd. WASA has a wastewater flow
reduction and water conservation program in place to reduce the dry weather flow from the
Digtrict. The LTCP has been prepared on the basis that the District portion of the DWF will
be reduced to the IMA allowance of 158 mgd. The LTCP prepared herein thus already takes
advantage of a significant amount of reduction in flow due to these programs. If this does not
occur, modeling indicates that combined sewer storage volumes may need to be increased by
about 2.5% to provide an equivalent degree of control.

e Stream Diversion — In many old cities like the District, creeks and streams were used as open
sewers and then eventually bricked over to contain the foul odors as development occurred.
In some cases headwaters of streams may still flow into combined sewers and take up
capacity of the CSS. This alternative consists of piping creek flow to areceiving water body
or constructing a detention pond to contain a portion of the creek flow during wet weather to
reduce the load on the combined sewer system. Although old District maps show the past
existence of free-running streams in the combined sewer area of District, most notably Tiber
Creek, recent field investigations could not identify any streams entering the combined sewer
system. A highly urbanized area that quickly directs al rainfall to catch basins and roof
leaders connected to the CSS has replaced the natural land hydrology of the past. Thus,
stream diversion is not applicable in the District and this aternative has been eliminated from
further consideration.

e L ow Impact Development Retrofit — The goa of low impact development (LID) isto mimic
predevelopment site hydrology by using site design techniques that store, infiltrate, evaporate
and detain runoff. LID has the potential to reduce both the volume of storm water generated
by a site and its peak overflow rate, thereby improving the quality of the storm water. Low
Impact Development Retrofit (LID-R) refers to the modification of an existing site to
accomplish LID goals. Since most of the District is developed, LID-R is most relevant.

\Gh-washENG 1160\ TCPALTCP Final\Sec 7.doc 7-8 FINAL - July 2002



Case 1:00-cv-00183-TFH Document 115-2 Filed 05/19/15 Page 140 of 586

Screening of CSO Control Technologies

Datais available to assess the cost and benefits of LID to undeveloped sites. However, due
to the complications of existing infrastructure and the cost of acquiring land, few studies have
been conducted for applying LID-R to urban areas. These costs are also highly site specific.
Therefore, in order to assess the implementability and costs of applying LID-R within the
District, a site specific cost estimation approach is required using some of the common LID-
R techniques as described below:

0 Bioretention (Rain Garden) — a planting bed or landscaped area used to hold runoff
and to allow it to infiltrate.

0 Dry Wells— an excavated pit, backfilled with granular material to allow infiltration.

Filter Strips — a band of vegetation located between the runoff location and the

receiving channel or water body. Overland flow over the filter strip allows

infiltration and filtering of storm water.

0 Vegetated Buffers — a strip of vegetation around sensitive areas such as water bodies
that provides infiltration, slows and disperses storm water and allows some trapping
of sediment.

0 Level Spreader — an aggregate filled trench designed to convert concentrated flow to
sheet flow to promote infiltration and reduce erosion.

0 Grassed Swales — depressions designed to collect, treat, and retain runoff from a
storm event. Swales can be designed to be dry or wet (with standing water) between
rain events. Wet swales typically contain water tolerant vegetation and use natural
processes to remove pollutants.

0 Rain Barrels — a barrel placed at the end of a roof downspout to capture and hold
runoff from roofs. The water in the barrel must be manually emptied onto the
ground, or it can be put to beneficial use to water vegetation. The barrel top typically
has a protective screen to inhibit mosguitoes. WASA currently has a demonstration
program underway that applies this technology to residential properties.

o Cisterns — rain water from roofs is diverted into underground tanks and stored for
non-potable uses.

o |Infiltration Trenches — an excavated trench backfilled with stone to create a
subsurface basin that provides storage for water and allows infiltration.

0 Rooftop Greening — the practice of constructing precultivated vegetation mats on
rooftops to capture rainfall, thereby reducing runoff and CSO.

0 Increased Tree Cover — planting trees in the City to capture a portion of rainfall.

0 Permeable Pavements — reduces runoff to the combined sewer drainage system by
allowing precipitation to infiltrate through the pavement and into the earth.

@]

As LID-R techniques are distributive by design, they must be applied over a large area in
order to achieve any significant reductions in runoff volume and/or flow rate to the combined
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sewer system. In urban aress, it is not cost-effective to demolish existing infrastructure just
for the purpose of LID-R application alone. It is generally accepted that LID-R becomes
cost-effective when redevelopment is under construction simultaneously within an urban
area. This is because the streets and sidewalks are already dug up, alowing substantial
construction cost savings. To take advantage of applying LID-R during redevelopment
projects, the District would need to supplement its existing storm water management
regulations to include or require LID techniques for new construction. The disadvantage of
this approach is that substantial redevelopment typically occurs over a long period of time.
In the case of roof top greening, it requires significant participation and cooperation of
business and private property owners. It may take many decades for the elimination of
significant runoff volume. The District government is responsible for setting storm water
management regulations; therefore, any implementation effort for this alternative requires
that they be the lead organization. Due to its potential in combination with other CSO
abatement programs and technologies, LID-R has been retained for further consideration.

74  SEWER SYSTEM OPTIMIZATION
This CSO control technology involves making the best use of existing facilities to limit overflows.
The techniques are described below:

e Optimize Existing System — This approach involves evaluating the current standard operating
procedures for facilities such as pumps stations, control gates, inflatable dams, and treatment
facilities to determine if improved operating procedures can be developed to provide benefit
in terms of CSO control.

e Rea Time Control (RTC) —In RTC, sewer level and flow data are measured in “real time”
at key points in the sewer system. The collected data is typically transferred to a control
device such as a central computer where decisions are made to operate gates, pump stations,
inflatable dams and other control components to maximize use of the existing sewer system
and to limit overflows. Loca dynamic controls are used to control regulators to prevent
flooding and system wide dynamic controls are used to implement control objectives such as
maximizing flow to the WWTP or transferring flows from portion of the CSS to another to
fully utilize the system. Predicative control, which incorporates use of weather forecast data
is also possible, but is complex and requires sophisticated operational capabilities. RTC can
reduce CSO volumes where in-system storage capacity is available. In-system storage is a
method of using excess sewer capacity by containing combined sewage within a sewer and
releasing it to the WWTP after a storm event when capacity for treatment becomes available.
Methods of equipping sewers for in-system storage include inflatable dams, mechanical gates
and increased overflow weir elevations. RTC has been used in other cities such as Quebec,
Canada; Louisville, Kentucky; and Cleveland, Ohio. Refer to Figure 7-1 for a diagram of an
example inflatable dam system. WASA'’s inflatable dam system is an RTC system using the
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storage in the existing large combined sewers to limit overflows. Enhancement or addition to
this system will be considered.
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TYPICAL INFLATABLE DAM

75  SEWER SEPARATION

Sewer separation is the conversion of a combined sewer system into a system of separate sanitary
sewers and storm sewers. This alternative prevents sanitary wastewater from being discharged to
receiving waters. However when combined sewers are separated, storm sewer discharges will greatly
increase and contribute more pollutant load to the receiving waters since storm water will no longer
be captured and treated in the combined sewer system. New stringent storm water regulations may
require some type of pollutant control on the storm water system. In addition, this aternative
involves substantial city-wide excavation, thus exasperating street disruption problemsin the District.

Varying degrees of sewer separation could be achieved as follows:

e Rain Leader (Gutters and Downspouts) Disconnection — Rain leaders are disconnected from
the combined sewer system and the storm runoff is diverted elsewhere. Depending on the
neighborhood, the leaders may be run to a dry well, vegetation bed, a lawn, a storm sewer or
the street. For most residences in the District’s combined sewer area, the most feasible rain
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leader disconnection scheme is diversion to the street. Unfortunately, this scheme contributes
to nuisance street flooding and only briefly delays the water from entering the combined
sewer system through catch basins.

e Partial Separation — Combined sewers are separated in the streets only, or other public right-
of way. This is accomplished by constructing either a new sanitary wastewater system or a
new storm water system.

e Complete Separation — In addition to separation of sewers in the streets, storm water runoff
from each private residence or building such as from rooftops and parking lots is aso
separated.

Figure 7-2 shows a diagram of these methods of separation. For other cities, separation has proved
most feasible for CSO areas of 200 acres or less. This aternative will be considered further in the
Section 8.
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SEWER SEPARATION ALTERNATIVES

76  STORAGE

The objective of retention basins (also referred to as off-line storage) is to reduce overflows by
capturing combined sewage in excess of WWTP capacity during wet weather for controlled release
into wastewater treatment facilities after the storm. Retention basins can provide a relatively
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constant flow into the treatment plant and thus reduce the size of treatment facilities required.
Retention basins have had considerable use and are well documented. Retention facilities may be
located at overflow points or near dry-weather or wet weather treatment facilities. A major factor
determining the feasibility of using retention basins is land availability. Operation and maintenance
cost are generally small, requiring only collection and disposal cost for residual sludge solids, unless
inlet or outlet pumping is required. Many demonstration projects have included storage of peak
storm water flows, including those in Richmond, Virginia; Chippewa Falls, Wisconsin; Boston,
Massachusetts, Milwaukee, Wisconsin; and Columbus, Ohio. The following are types of CSO
retention facilities that have been considered:

e In-Stream Storage — EquiFlow is aproprietary system sold by Fresh Creek Technologies, Inc.
for storing CSO in the receiving water at the discharge of a CSO outfall. Floating curtains
are constructed around the outfall creating a storage chamber in the water body for CSO. In
fresh water applications as would be encountered in the District, CSO discharging from the
combined sewer would be conveyed through the storage structure created by the curtains
around a series of baffles to prevent short-circuiting of the storage. CSO entering the storage
area displaces river water. Heavy materials in the CSO sink to the river bottom and lighter
materials (also called “floatables’) rise to the surface. If the CSO overflow is large enough, it
eventually fills the storage volume and is relieved through openings in the curtain to the
receiving water. After CSO conditions subside, the contents within the curtain would be
pumped back into the existing sewer system for treatment at the wastewater treatment plant.
The storage chamber is not covered and any CSO stored in the chamber is exposed to the
atmosphere. No bottom is constructed in the storage chamber, thereby placing the CSO in
direct contact with the native material on the bottom of the water body. WASA conducted a
study to identify potential sitesto apply the Equiflow System (EPMC-I111, 2000a). The site at
Main and O Street Pumping Stations was the only site identified to be suitable based on
system requirements. Approximately 5 mg of storage was estimated to be available at this
site, which is much less than the volume associated with a typical overflow event. In
addition, the Anacostia waterfront is being redeveloped to provide for public access to river.
In-stream storage of CSO would negatively impact that effort due to aesthetic, odor and
sanitation concerns. In addition, members of the Stakeholder Advisory Panel expressed a
didike to the aesthetic impact of such a system and to the prospects of open storage of CSO.
Given these factors, in-stream storage of CSO has been eliminated from further
consideration.

e Earthen Basins — Earthen basins are CSO storage facilities at locations where land is
available. Basins typically have sloped sides, are typically uncovered, and include a
synthetic liner or concrete lining to prevent exfiltration and to facilitate maintenance.
Earthen basins are typically used in relatively unpopulated areas where land is plentiful and

\Gh-washENG 1160\ TCPALTCP Final\Sec 7.doc 7-13 FINAL - July 2002



Case 1:00-cv-00183-TFH Document 115-2 Filed 05/19/15 Page 145 of 586

Screening of CSO Control Technologies

odors are not objectionable. Considering the lack of available land and the highly urbanized
environment of the District, earthen basins have been eliminated from further consideration.

e Open Concrete Tanks — Open concrete tanks can be used for storage of CSO. Open concrete
tanks are similar to earthen basins except the side walls are vertical instead of being sloped
and the tank is constructed of reinforced concrete. The tanks can also include equipment to
facilitate cleaning and dewatering of the basin. Since there is no top, odors and wildlife can
cause a nuisance. Open concrete tanks have typically been used at remote wastewater
treatment plant sites or in rural areas where land and aesthetic concerns are less of an issue.
Given the lack of available land and the urban nature of the District, open concrete tanks
have been eliminated from further consideration.

e Closed Concrete Tanks — Closed concrete tanks are similar to open tanks except that the
tanks are covered and include many mechanical facilities to minimize their aesthetic and
environmental impact. Closed concrete tanks typically include odor control systems,
washdown/solids removal systems, and access for cleaning and maintenance. Closed concrete
tanks have been constructed below grade such that the surface at grade can be used for parks,
playgrounds, parking or other light uses. Closed concrete tanks are potentialy viable
aternatives for WASA’s CSS and have therefore been retained for further consideration.

e Storage Pipelines/Conduits — Large diameter pipelines or conduits can provide significant
storage in addition to the ability to convey flow. Pipelines are typically constructed between
an overflow point and a pump station or treatment facility. The pipelines include some type
of discharge control to allow flow to be stored within the pipeline during wet weather. After
the rain event, the contents of the pipeline are allowed to flow by gravity along its length.
Pipelines have the advantage of requiring a relatively small right of way for construction.
Disadvantages are that it takes a relatively large diameter pipeline or cast-in-place conduit to
provide the volume required to accommodate large CSO drainage areas and requires street
excavation causing traffic disruption. For large CSO areas, pipeline sizes may become so
large that construction from the surface becomes impractical and construction of a tunnel is
more feasible.

e Tunnels— Tunnels are similar to storage pipelines in that they can provide significant storage
volume in addition to offering the ability to convey flow. Tunnels have the advantage of
causing minimal surface disruption and of requiring little right of way for construction.
Excavation to construct the tunnel is carried out deep beneath the city and therefore would
not impact traffic. The ability to construct tunnels at a reasonable cost depends on the
geology. Tunnels have been used in many CSO control plans including Chicago, Illinois;
Rochester, New Y ork; Cleveland, Ohio; Richmond, Virginia; Toronto, Canada and others. A
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schematic diagram of a storage tunnel system is shown in Figure 7-3. The storage tunnel
stores flow and conveys it to a dewatering station where floatables are removed at a
screening house and then flows are lifted for conveyance to the WWTP.
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||
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............. > Pump — \
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FIGURE 7-3

STORAGE TUNNEL SCHEMATIC

7.7 TREATMENT
e Screening — The major objective of screening is to provide high rate solidg/liquid separation
for combined sewer floatables and debris thereby preventing floatables from entering
receiving waters. The following categories of screens are applicable to CSO ouitfall
applications.

(0}

Trash Racks and Manually Cleaned Bar Racks — Trash racks are intended to remove
large objects from overflow and have a clear spacing between approximately 1.5 to
3.0 inches. Manually cleaned bar racks are similar and have clear spacings between
1.0to 2.0 inches. Both screens must be manually raked and the screenings allowed to
drain before disposal. WASA has installed one bar rack at CSO 040 in Rock Creek.
Netting Systems — Netting Systems are intended to remove floatables and debris at
CSO outfals. A system of disposable mesh bags is installed in either a floating
structure at the end of the outfall or in an underground chamber on the land side of
the outfall. Nets and captured debris must be periodically removed using a boom
truck and disposed of in alandfill. WASA hasinstalled an end-of-pipe netting system
at CSO outfall 018 on the Anacostia River and has contracted COG to independently
eval uate the effectiveness and O&M concerns for this demonstration program.
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0 Mechanicaly Cleaned Bar Screens — Mechanically cleaned bar screens typically have
clear spacing between 0.25 and 1.0 inches. Bars are mounted O to 39 degrees from
the vertica and rake mechanisms periodically remove material trapped on the bar
screen. Facilities are typically located in a building to house collected screenings that
must be collected after a CSO event and then transported to a landfill. The Northeast
Boundary Swirl Facility is equipped with mechanically cleaned bar screens to treat
the influent to the facility.

0 Fine Screens — Fine screens in CSO facilities typically follow bar screens and have
openings between 0.010 and 0.5 inches. Fow is passed through the opening and
solids are retained on the surface. Screens can be in the shape of a rotary drum or
linear horizontal or vertical screens. Proprietary screens such as ROMAG have been
specificaly designed for wet weather applications. These screens retain solids on the
dry weather side of the system so they can be conveyed to the wastewater treatment
plant with the sanitary wastewater thereby minimizing the need for manual collection
of screenings.

Manually cleaned screens for CSO control at remote locations have not been widely applied due
to the need to clean screens, and the potential to cause flooding if screens blind. Mechanically
cleaned screens have had much greater application at CSO facilities. Due to the widely varying
nature of CSO flow rates, even mechanically cleaned screens are subject to blinding under certain
conditions. In addition, the screening must be housed in a building to limit aesthetic concerns
and may require odor facilities aswell. Fine screens have had more limited application for CSOs
in the United States. ROMAG reports that over 250 fine screens have been installed in Europe
and several screens have been installed in the United States (EPA, 1999a).

e Primary Sedimentation — The objective of sedimentation is to produce a clarified effluent by
gravitational settling of the suspended particles that are heavier than water. It is one of the
most common and well-established unit operations for wastewater treatment. Sedimentation
also provides storage capacity, and disinfection can occur concurrently in the sametank. Itis
also very adaptable to chemical additives, such as lime, alum, ferric chloride, and polymers,
which provide higher suspended solids and BOD removal. Many CSO control demonstration
projects have included sedimentation. These include Dallas, Texas, New York City, New
York; Saginaw, Michigan; and Mt. Clements, Michigan (EPA, 1978). Studies on existing
storm water basins indicate suspended solids removals of 15 to 89 percent; BODs removals
of 10 to 52 percent (EPA, 1978, Fair and Geyer, 1965, Ferrara and Witkowski, 1983, Oliver
and Gigoropolulos, 1981). WASA'’s existing excess flow treatment train at BPWWTP
utilizes this process to treat up to 336 mgd during storm events.
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e Swirl/Vortex Concentrators — Three vortex technologies are currently marketed: USEPA
Swirl Concentrator, Storm King Hydrodynamic Separator of British design, and the FluidSep
vortex separator of German design. Although each of the three is configured somewhat
differently, the operation of each unit and the mechanisms for solids separation are similar.
Flow enters the unit at a controlled tangentia velocity and is directed around the perimeter of
a cylindrical shell, creating a swirling, vortex pattern. The swirling action causes solids to
move to the outside wall and fall toward the bottom, where the solids concentrated flow is
conveyed through a sewer line to the WWTP. The overflow is discharged over a weir at the
top of the unit. Various baffle arrangements capture floatables that are subsequently carried
out in the underflow. Principa attributes of the swirl concentrator are the ability to treat high
flows in a very small footprint, and a lack of mechanical components and moving parts,
thereby making it less operation and maintenance intensive.

Swirl/Vortex separators have been operated in Decatur Illinois; Columbus, Georgia;
Syracuse, New York; West Roxbury, Massachusetts, Rochester, New York; Lancaster,
Pennsylvania; Toronto, Ontario, Canada. Swirl concentrator prototypes have achieved
suspended solids removals of 12 to 86 percent in Lancaster, Pennsylvania; 18 to 55 percent in
Syracuse, New York; and 6 to 36 percent in West Roxbury, Massachusetts. BODs removals
from 29 to 79 percent have been achieved with the swirl concentrator prototype in Syracuse
New York. (Alquier, 1982). New York City is currently evaluating the performance of the
three swirl/vortex technologies at full scale (133 mgd each) at the Corona Avenue Vortex
Facility (Zaccagnino et al, 2000).

The performance of vortex separators has been found to be inconsistent in many cases. A
pilot study in Richmond, Virginia showed that the performance of two vortex separators was
irregular and ranged from <0% to 26% with an average removal efficiency of about 6%
(Greeley and Hansen, 1995). The performance of vortex separators is also a strong function
of influent TSS concentrations. A high average influent TSS concentration will yield a
higher percent removal. As a result, if influent CSO is very dilute with storm water, the
overall TSS removal will be low. Suspended solids removal in the beginning of a storm may
be better if there is a pronounced first flush period with high solids concentrations (City of
Indianapolis, 1996). Removal effectiveness is also a function of the hydraulic loading rate
with better performance observed at lower loading rates.

WASA currently operates a 400 mgd swirl concentrator based on the USEPA design at
Northeast Boundary near RFK Stadium. The facility has been operating since 1991. A
performance evaluation of the facility was conducted in 1992 that suggested overall TSS
removal due to diversion was about 18%, while the removal rate due to solids concentration
was about 15%, resulting in an overall mass removal of approximately 33%. Difficulties
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with sample pumps and possible stratification in the influent conduit have raised some
concerns about the accuracy of the performance evaluation. In the spring of 