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] am pleased to provide you with the Environmental Protection Agency’s (EPA) guidance
document on developing post construction compliance monitoring plans to assess the
effectiveness of combined sewer overflow control plans. EPA prepared this guidance to assist
communities in developing post construction compliance monitoring programs, as required by
the 1994 Combined Sewer Overflow Control Policy (59 Fed. Reg. 18688). This Policy
established a national approach under the National Pollutant Discharge Elimination System
permit program for controlling discharges into the nation’s waters from combined sewer
systems.

A draft of this guidance was circulated to stakeholders for comment, and we received
thoughtful comments from many stakeholders. This final version incorporates the comments we
received during the review process.

If you have any questions on the guidance, please contact Mohammed Billah at
(202) 564-2228. Mr. Billah’s e-mail address is billah.mohammed@epa.gov.
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NOTICE

The statements in this document are intended solely as guidance. This document is not intended, nor
can it be relied on, to create any rights enforceable by any party in litigation with the United States. EPA
and State officials may decide to follow the guidance provided in this document, or to act at variance
with the guidance, based on any analysis of specific site circumstances. This guidance may be revised
without public notice to reflect changes in EPA’s strategy for implementation of the Clean Water Act and
its implementing regulations, or to clarify and update the text.

Mention of trade names or commercial products in this document does not constitute an endorsement
or recommendation for use.
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Acronyms and Abbreviations

BEACH Act
BOD
Ccc
CFR
C.L
CPR
CSO
CSS
CWA
DMR
EPA
Gl
HPLC
IC25

Ibs
LCS
LC50
LTCP
MDL
mg
MG
mL
MS
MSD
NELAC
NELAP
NHD

Beaches Environmental Assessment and Coastal Health Act
Biochemical Oxygen Demand

Criteria Continuous Concentration

Code of Federal Regulations

Confidence Limit

Cardiopulmonary Resuscitation

Combined Sewer Overflow

Combined Sewer System

Clean Water Act

Discharge Monitoring Report

U.S. Environmental Protection Agency
Great Lakes Initiative

High Performance Liquid Chromatography

Concentration at which the response of test organisms is 25 percent below that
observed in the control

Identification

Liter

Pounds

Laboratory Control Sample

Concentration that is lethal to 50 percent of the test organisms
Long-Term Control Plan

Method Detection Limit

Milligram

Million Gallons

Milliliter

Matrix Spike

Matrix Spiked Duplicate

National Environmental Laboratory Accreditation Conference
National Environmental Laboratory Accreditation Program

National Hydrography Dataset
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NMCs
NOEC
NP
NPDES
NRC
NSQD
NTU
NURP
OECA
OFR
OPR
ORSANCO
POTW
QA
QAPP
Qc
RBPs
SOP
SRM
SSM
SSO
TMDL
TSD
TSS
TUa
TUc
USGS
WET
waQs

Nine Minimum Controls

No Observed Effect Concentration

Nonpotable

National Pollutant Discharge Elimination System
National Research Council

National Stormwater Quality Database
Nephelometric Turbidity Unit

Nationwide Urban Runoff Program

Office of Enforcement and Compliance Assurance
Office of the Federal Register

Ongoing Precision and Recovery

Ohio River Valley Water Sanitation Commission
Publicly Owned Treatment Works

Quality Assurance

Quality Assurance Project Plan

Quality Control

Rapid Bioassessment Protocols

Standard Operating Procedure

Certified Standard Reference Materials

Single Sample Maximum

Sanitary Sewer Overflow

Total Maximum Daily Load

EPA’s 1991 Technical Support Document for Water Quality-Based Toxics Control

Total Suspended Solids
Acute Toxic Units
Chronic Toxic Units
U.S. Geological Survey
Whole Effluent Toxicity

Water Quality Standards
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Section 1. Introduction

This document presents guidance on how to conduct effective post construction compliance monitoring,
as provided in the 1994 Combined Sewer Overflow (CSO) Control Policy (59 Fed. Reg. 18688;
http://www.epa.gov/npdes/pubs/owm0111.pdf), which established a national approach under the

National Pollutant Discharge Elimination System (NPDES) permit program for controlling discharges into
the nation’s waters from combined sewer systems (CSSs). This document provides technical assistance
to NPDES authorities (i.e., permit writers, water quality specialists) and CSO permittees so that the post
construction compliance monitoring plans collect sufficient data for (1) evaluating the effectiveness of
CSO controls in meeting performance goals; and (2) assessing compliance with water quality standards.

The CSO Control Policy defines expectations for regulated communities, state water quality standards
(WQS) authorities, and NPDES authorities. One of these expectations is that regulated communities
should develop comprehensive CSO control measures. The term CSO control measures, as it is used in
this document, includes controls based on an LTCP, but also controls that were agreed upon prior to the
CSO Control Policy (and therefore not part of an LTCP). The ninth element of an LTCP listed in the CSO
Control Policy, and the subject of this document, is the development of a post construction compliance
monitoring program adequate to verify compliance with water quality-based requirements and
ascertain the effectiveness of CSO controls. EPA expects, however, that all CSO communities, regardless
of whether they have an LTCP, will conduct post construction compliance monitoring. In case of sewer
separation, permittees need to coordinate with the NPDES and WQS authorities for the requirements
and duration of conducting post construction compliance monitoring.

It is important that monitoring requirements in NPDES permits result in the generation of appropriate
information to ascertain the effectiveness of CSO controls and to verify CSO-specific performance
criteria and NPDES permit requirements. Because this information will ultimately be used to verify
compliance with water quality-based requirements, reducing data uncertainty should be a high priority.
Thus, data quality considerations are included in this document to assist permit writers and the
regulated community in ensuring that the data collected are of the type and quality needed to meet the
expectations established by the CSO Control Policy.

Permit writers and permittees should remain mindful that phased implementation of control measures
and design features suggests an iterative monitoring program that will continue to support the
implementation schedule. Evaluation of CSO control measures, CSO volume, loadings of conventional
and toxic pollutants, and receiving water quality environmental indicators can be used to measure
compliance, and post construction compliance monitoring requirements may evolve as different
construction phases are implemented. The performance of the controls should be assessed during each
phase. This document presents information about the continuum of monitoring needed to assess a CSO
program so that if at any point in a monitoring program’s evolution the results reveal evidence of
controls that do not fulfill their design requirements, appropriate corrective actions can be identified.

A post construction compliance monitoring program involves various activities such as data collection,
data validation, and monitoring. EPA recognizes that these activities may be carried out by different
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entities within a state. This document is not intended to change the way that states have allocated the
responsibilities for implementing these activities. For instance, the guidance does not transfer to the
permittee functions that are the state responsibilities.

EPA, States, and municipalities have gained considerable experience and knowledge of CSO control
technologies since the CSO Control Policy was adopted on April 19, 1994. EPA encourages all
municipalities to use the most updated technologies and knowledge in developing their post
construction compliance monitoring programs.
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Section 2. Background

2.1 CSO Control Policy

The 1994 CSO Control Policy established a consistent national approach for controlling discharges from
Combined Sewer Systems (CSSs) to the nation’s waters. On December 15, 2000, Congress enacted Pub.
L. No. 106-554, which amended Section 402 of the Federal Water Pollution Control Act (33 U.S.C. 1342)
(the Clean Water Act) to add a new paragraph (q) to that section. Section 402(q)(1) provides:

(q) COMBINED SEWER OVERFLOWS. — (1) REQUIREMENT FOR PERMITS, ORDERS, AND
DECREES.—Each permit, order, or decree issued pursuant to this Act after the date of
enactment of this subsection for a discharge from a municipal combined storm and sanitary
sewer shall conform to the Combined Sewer Overflow Control Policy signed by the
Administrator on April 11, 1994 (in this subsection referred to as the ‘CSO control policy’).

As a result, NPDES permits issued to operators of publicly owned treatment works (POTWs) with
combined sewer systems are required to “conform” to the CSO Control Policy. Under the Policy and
Section 402(q), “Phase |” permits were required to include provisions for permittees to immediately
implement the Nine Minimum Controls (NMCs), which are technology-based controls that address CSO
problems without extensive engineering studies or significant construction costs. Permittees are also
required to develop LTCPs as the primary planning tools to document the specific approach or
approaches that each permittee will use to control its CSOs to meet the requirements of the Clean
Water Act, including attainment of WQS. Phase Il permits must include requirements for permittees to
implement LTCPs, as well as requirements to implement the NMCs, and other provisions.

The data gathering conducted in the earliest stages of the Phase | permits informs the selection of
appropriate CSO controls, and follow-up data monitoring is used to ensure that the chosen controls are
achieving the control objectives. The selected CSO controls should include a post construction water
quality monitoring program adequate to verify compliance with water quality standards and protection
of designated uses as well as to ascertain the effectiveness of CSO controls. This water quality
compliance monitoring program should include a plan to be approved by the NPDES authority that
details the monitoring protocols to be followed, including the necessary effluent and ambient
monitoring and, where appropriate, other monitoring protocols such as biological assessments, whole
effluent toxicity testing, and sediment sampling.

Because the post construction compliance monitoring program evaluates what has been done to control
CSOs, it is necessarily based on what has been done in previous phases of the permittee’s CSO control
program. It should build on previous data-collection efforts conducted under both the NMCs and the
LTCP process and provide follow-up data to allow a determination of whether the controls that have
been put in place have met their objectives and whether the permittee is complying with water quality-
based effluent limits in its NPDES permit.
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Data Collection Strategy Defined by the CSO Control Policy

The data collection that underpins the long-term control planning, and the subsequent evaluation of
that control planning in the post construction compliance monitoring plan, begins during the
implementation of the NMCs and continues with the development of the LTCP. Both Section II.B of the
policy, which discusses implementation of the NMCs, and Section II.C, which discusses the CSO LTCP,
include recommendations to collect data to characterize various aspects of the CSS and its impacts.
These initial data-collection efforts should have established a baseline against which CSO controls are
evaluated using data collected during post construction compliance monitoring.

The initial monitoring of the CSO should be done under the Phase | permit requirement to implement
the NMCs. Section I1.B of the policy describes the ninth NMC as “monitoring to effectively characterize
CSO impacts and the efficacy of CSO controls.” Characterizing CSO impacts implicitly requires the
permittee to identify the WQS of the receiving water and to evaluate how the CSO discharges are
affecting the receiving waters with respect to these standards. This crucial step in the process was the
first assessment of how to achieve receiving WQS. Characterizing the efficacy of CSO controls is also
important because it leads to an initial assessment of the potential to control these CSOs, which can be
used in later planning efforts to design controls for the CSS.

Subsequent monitoring is described under the LTCP requirements implemented through the Phase Il
permits. Section II.C of the policy defines the elements of the LTCP, with the first step being
characterization, monitoring, and modeling of the CSS. Section 1I.C.1 states that “to desigh a CSO control
plan adequate to meet the requirements of the CWA, a permittee should have a thorough
understanding of its sewer system, the response of the system to various precipitation events, the
characteristics of overflows, and the water quality impacts from CSOs.”

The policy states that the monitoring data “will be used to evaluate the expected effectiveness...of...the
long-term CSO controls to meet water quality standards.” Section II.C.1.c goes on to state that “the
permittee should develop a comprehensive, representative monitoring program that measures the
frequency, duration, flow rate, volume and pollutant concentration of CSO discharges and assesses the
impacts of CSOs in the receiving water. The monitoring program should include necessary CSO effluent
and in-stream ambient monitoring and, where appropriate, other monitoring protocols such as
biological assessment, toxicity testing and sediment sampling.”

These characterization monitoring requirements define the baseline effluent and ambient water quality
against which the effectiveness of the CSO controls are measured in the post construction compliance
monitoring plan. These requirements also establish the procedures and methods which should be
followed when designing and implementing the post construction compliance monitoring plan to ensure
that the data collected under this plan are comparable to previously collected data, and therefore that it
allows a valid comparison “to verify compliance with water quality standards and protection of
designated uses as well as to ascertain the effectiveness of CSO controls” as is required of the post
construction compliance monitoring plan (discussed in the next section).
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What is the role of post construction compliance monitoring in developing effective CSO long-
term control plans?

The CSO Control Policy contains provisions for developing appropriate, site-specific NPDES permits for
all combined sewer systems that overflow as a result of wet weather events. Permittees with CSOs are
required to develop an adequate long term control plan (LTCP) designed to meet Clean Water Act (CWA)
requirements. In addition to control overflows in sensitive areas, the plan should consider alternatives and
adopt either the presumption or demonstration approach in its LTCP. The alternatives presented in the
LTCP should be selected based on a “knee-of-the- curve” statistical analysis that considers water quality
requirements to determine the appropriate level of control and a financial analysis to determine the
appropriate time frame for implementation. Communities should give consideration to including the
protection of sensitive areas in their LTCPs. If the planned implementation of feasible control measures
would not result in attainment of water quality standards (WQSs), the community may consider revisions
to the standards and if necessary revise the LTCP and or the standards accordingly. The WQSs may be
permanently or temporarily revised by Use Attainability Analysis (UAA) or variance respectively. A UAA is
a structured scientific assessment of the factors effecting the use, including the physical, chemical,
biological, and economic factors described in 40 CFR 131.10 (g). Variances are short-term modifications
in water quality standards, and subject to EPA approval. States with their own statutory authority may
grant variance to a specific discharger for a specific pollutant. Justifications for variances are the same as
those identified in 40 CFR 131.10 (g).

As communities implement their LTCPs, they should conduct post construction compliance
monitoring to determine whether the controls specified by the LTCP are meeting their objectives and to
assess whether the water quality standards (WQSs) are being met. The post construction compliance
monitoring is a continuous process to determine whether the CSO LTCP is meeting the regulatory
requirements as planned.

After reviewing their post construction compliance monitoring data, the permittee, in conjunction with the
NPDES authority, should evaluate the need for additional controls that would meet WQS and then revise
their LTCP and implement the appropriate additional controls. If, however, the data analysis indicates that
a community could not meet WQS due to financial and/or technological infeasibility, they should develop
a schedule for incremental improvements and then revisit additional controls as financial conditions
change or as new control technologies emerge. The community can also request that the NPDES
authority consider enforcement discretion, or they could seek a revised TMDL or try to obtain approval of
UAA or variance and revise their WQS.

Post Construction Compliance Monitoring Defined by the CSO Control Policy

Section 11.C.9 of the policy defines the post construction compliance monitoring element of the LTCP.
This water quality compliance monitoring should include a plan to be approved by the NPDES authority
that details the monitoring protocols to be followed, including the necessary effluent and ambient
monitoring, and, where appropriate, other monitoring protocols such as biological assessments, whole
effluent toxicity [WET] testing, and sediment sampling.”

The policy also discusses requirements for NPDES permits. Section B.2.d of the policy states that the
Phase Il permits should include “a requirement to implement, with an established schedule, the
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approved post construction water quality assessment program including requirements to monitor and
collect sufficient information to demonstrate compliance with WQS and protection of designated uses
as well as to determine the effectiveness of CSO controls.”

Challenges of Developing Effective Post Construction Compliance Monitoring Program

EPA recognizes that a post construction compliance monitoring program needs to be tailored to reflect a
community’s site-specific circumstances. The monitoring program will vary from community to
community depending on the size, complexity, and nature of the CSO control plan and the receiving
waters. This document provides general guidance for developing the post construction compliance
monitoring plan. CSO communities should use this guidance to develop a monitoring plan that is
sufficient for their circumstances to determine whether WQSs are attained and designated uses are
protected. Further, this guidance does not suggest discontinuing an effective post construction
compliance monitoring program that has already been developed and/or is being implemented.

Small CSO communities may only need to monitor the number or volume of overflows from the system
to meet the post construction compliance monitoring requirements, if they have chosen the
presumption approach and if the presumption approach has been shown to achieve the WQS and
protect the designated uses.

Modeling of a sewer system is a valuable tool for predicting sewer system response to various wet
weather events and assessing water quality impacts when evaluating different control strategies and
alternatives. For a larger and complex system, it may not be cost effective to monitor every single
outfall and every overflow incident. Larger CSO communities may use their own model to effectively
determine the network and number of data collection points. Well-calibrated models that rely on select
targeted measurements can be more economically feasible and practical.

Monitoring programs should be targeted and implemented in a consistent manner from year to year in
order to establish pre-control baseline conditions and to identify meaningful trends over time as CSO
controls are implemented. It is often difficult to link environmental conditions to a single source of
pollution, such as CSOs. Where water is impacted by multiple sources, having trend information will
help assess changes from a variety of environmental programs.

2.2 NPDES Permit Program Requirements

The CSO Control Policy established the LTCP as the planning process for controlling CSOs that was to be
implemented through the NPDES permitting program. The development and implementation of the
LTCP, including the development and the implementation of the post construction compliance
monitoring plan, are part of the requirements implemented by the permittee’s NPDES permit, order or
decree. However, there may be CSO-related requirements in a permittee’s NPDES permit, order or
decree—such as requirements to conduct end-of-pipe and effluent monitoring to collect data to support
the development of water quality-based effluent limits—that are in addition to the LTCP requirements.
It is important to keep both sets of requirements in mind when developing a post construction
compliance monitoring plan, because NPDES requirements outside the LTCP process might influence the
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data collection done in the LTCP, and consequently influence the development of the post construction
compliance monitoring plan. For example, the post construction compliance monitoring plan should
include monitoring to provide data for evaluating compliance with water quality-based effluent limits in
the NPDES permit.

EPA bypass regulations at 40 CFR 122.41 (m) allow for a facility to bypass some or all the flow from its
treatment process under specified limited circumstances. Bypass means the intentional diversion of
waste streams from any portion of a treatment facility. For approval of a CSO related bypass, the LTCP,
at a minimum, should provide justification for the cut-off point at which the flow will be diverted from
secondary treatment portion of the treatment plant. Where approval of anticipated bypass is provided
in the NPDES permit, the permit must define under what specific wet weather conditions a CSO-related
bypass is approved and also specify what treatment or what monitoring, and effluent limitations and
requirements apply to the bypass flow. The permit should also make it clear that all wet weather flow
passing the headwork of the POTW treatment plant will receive at least primary clarification and solids
and floatable removal and disposal, and disinfection, where necessary, and any other treatment that
can reasonably be provided.

The monitoring requirements for CSO related bypass are the same as for other discharge and are very
much site-specific.

2.3 Previous EPA Guidance on Post Construction Compliance
Monitoring
Subsequent to the issuance of the CSO Control Policy, EPA developed technical guidance to facilitate

implementation of the policy. EPA has previously issued Guidance for Long-Term Control Plan (1995b;
http://www.epa.gov/npdes/pubs/owm0272.pdf), and Combined Sewer Overflows Guidance for Permit

Writers (1995c¢; http://cfpub.epa.gov/npdes/cso/guidedocs.cfm), both of which provide specific

guidance on the development and implementation of post construction compliance monitoring
programs. EPA has also issued Guidance for Nine Minimum Controls (1995d;
http://www.epa.gov/npdes/pubs/owm0030.pdf) and Combined Sewer Overflows Guidance on

Monitoring and Modeling (1999; http://www.epa.gov/npdes/pubs/sewer.pdf), which provide

information on the monitoring programs on which the post construction compliance monitoring
programs may be based. The various sets of monitoring data should be coordinated with each other to
provide consistent data that allows the evaluation of long-term trends to determine the effectiveness of
the LTCP and the CSO controls. Permittees should evaluate the guidance on characterization of the CSS
and receiving waters, and development of monitoring and modeling plans, to ensure that these plans
and the data generated from the monitoring provides acceptable baseline data, and that later post
construction monitoring data can be compared to these earlier data in a straightforward manner that
allows the assessment of progress in controlling CSOs. Post construction compliance monitoring
requirements based on previous guidance are summarized below.

e The post construction compliance monitoring plan should be implemented during the
implementation of the LTCP, and it should continue after the LTCP has been implemented.
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o The plan should be designed to measure effectiveness of the overall LTCP and provide
accountability. It should include a discussion of appropriate measures of success.

e The plan should account for variability of rainfall and CSOs and should focus on ensuring that
the data specifically allow the evaluation of the effect of a particular control on the receiving
water(s).

e The plan should include a map of the monitoring stations, monitoring schedules (including the
frequency and duration of sampling at each station) a parameter list, a discussion of monitoring
protocols, and a quality assurance project plan (QAPP).

e The ambient monitoring locations should be appropriate to determine the full range of CSO
impacts on the waterbody(ies).

e To the extent possible, the plan should incorporate existing monitoring stations (both those
used in previous studies and those used for collecting data during system characterization). This
will allow the comparison of post construction data to pre-construction data to evaluate long-
term trends.

e The plan should include two types of data collection:

o Data collection to measure the overall effects of the program on water quality
o Data collection to determine the effectiveness of CSO controls

e The types of pollutants and parameters to be analyzed should be based on pollutants key to the
attainment of designated use(s) of the receiving water, and pollutants affected by the CSO
controls, and might include chemical, physical, or biological parameters.

e The monitoring should be coordinated with any ongoing or planned state monitoring programs,
programs of other permittees within the same watershed, or both.

2.4 Compliance Monitoring Strategy from the Office of Compliance
and Enforcement

On September 16, 2003, EPA’s Office of Enforcement and Compliance Assurance (OECA) and the U.S.
Department of Justice released a policy on the Negotiation of CSO Consent Decrees. The policy
acknowledges that during the course of consent decree negotiations with representatives of publicly
owned treatment works (POTWs) regarding long-term remedial measures to address CSOs, issues have
arisen regarding the incorporation of LTCPs into CSO consent decrees. The policy addressed the need to
specify an end date for completion of all construction and to define the compliance that the POTW
should achieve before the decree can be terminated. LTCP’s may be modified to account for certain
circumstances including, for example, where the LTCP was based on an anticipated change in water
quality standards that did not occur, or where subsequent monitoring or other information indicates
that the LTCP will not meet water quality standards. The policy also envisions that all construction and
all post construction compliance monitoring envisioned in the LTCP or consent decree (or both) would
have been satisfactorily completed in accordance with the consent decree.
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OECA’s policy on Clean Water Act NPDES Compliance Monitoring Strategy for the Core Program and Wet

Weather Sources dated October 17, 2007, describes that verifying implementation of a [post

construction compliance] monitoring program is recommended when inspecting CSSs.

2.5 Roles and Responsibilities

Different parties are responsible for different aspects of the post construction compliance monitoring

program. This section discusses the parties and their roles in this process.

Permittees

Permittees are responsible for developing and
implementing the post construction compliance
monitoring plan. Permittees should develop the post
construction compliance monitoring plan as an
integrated part of their LTCP, and they should ensure
that the plan is informed by the data collected during
system and receiving water characterization efforts
that are done in the early phases of planning. They
should also ensure that the post construction
compliance monitoring plan results in collecting data
that allows an evaluation of the effectiveness of CSO
controls and their impacts on water quality. This
includes ensuring that the plan includes sampling
sufficient to allow evaluation of ambient WQS. The
permittee should work with the NPDES authority to
coordinate the post construction compliance
monitoring plan with other monitoring that is
occurring in the receiving waters. The permittee is
responsible for implementing the plan and doing the
data collection and then reporting the resulting data
to the NPDES authority.

Permittees are also responsible for complying with
their NPDES permit requirements and any specific
monitoring done outside the LTCP requirements that
could affect post construction compliance. For
example, permittees are responsible for conducting
any effluent or ambient monitoring required by the
permit and for complying with any water quality-
based effluent limits. Permittees are required to
report these data on their Discharge Monitoring
Reports (DMRs).

CSO Policy: Small System Considerations

The scope of the long-term CSO control plan
including the characterization, monitoring and
modeling, and evaluation of alternatives
portions of this Policy may be difficult for some
small CSS. At the discretion of the NPDES
authority, jurisdictions with populations under
75,000 may not need to complete each of the
formal steps outlined in Section Il. C. of this
Policy, but should be required through their
permits or other enforceable mechanisms to
comply with the nine minimum controls (lI. B.),
public participation (ll. C.2), and sensitive
areas (I.C.3) portions of the CSO Control
Policy.

In addition, permittees may propose to
implement any of the criteria contained in this
Policy for evaluation of alternatives described
in 11.C.4. Following approval of the proposed
plan, such jurisdictions should construct the
control projects and propose a monitoring
program sufficient to determine whether WQS
are attained and designated uses are
protected. In developing long-term CSO control
plan based on the small system considerations
discussed in the preceding paragraph,
permittees are encouraged to discuss the
scope of their long-term CSO control plan with
the WQS authority and the NPDES authority.
These discussions will ensure that the plan
includes sufficient information to enable the
permitting authority to identify the appropriate
CSO controls.
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NPDES Authorities

NPDES authorities are responsible for reviewing and approving the post construction compliance
monitoring plan as part of their evaluation of the LTCP. NPDES authorities should review the plan to
determine if it will provide sufficient data to evaluate the effectiveness of CSO controls and their
impacts on water quality. NPDES authorities should evaluate the proposed sampling to ensure that it
provides data to evaluate representative CSO impacts on receiving waters. NPDES authorities should
also help coordinate a permittee’s post construction compliance monitoring plan with any other
monitoring in the receiving water to maximize the data collection efforts in providing a comprehensive
picture of water quality and water quality trends in the receiving water, while minimizing cost to the
permittees and potential overlap in efforts.

NPDES authorities are also responsible for evaluating the data provided by the permittee to determine if
the permittee is achieving the goals of the LTCP. Evaluation of the data should first include an
assessment of system performance to determine if the LTCP resulted in the system meeting the
Presumption or Demonstration Approach upon which the LTCP was based. Next, the evaluation should
determine if water quality standards are being met following the construction of controls per the LTCP.
In situations where water quality standards cannot be met due to other sources in the receiving water,
the permittee should demonstrate that any remaining CSO discharges do not cause the impairment of
water quality standards. Evaluation of water quality improvements should be based on assessing the
trends in the pollutants that the LTCP identified as contributing to impacts on WQS and designated uses
of the receiving water. EPA recognizes that it is often difficult to identify the specific impacts that
individual CSO controls have on receiving waters; therefore, EPA encourages NPDES authorities to
evaluate long-term trends to determine improvements in water quality. This process retains the NPDES
authority’s flexibility to apply site-specific methodology when evaluating the impacts of CSO controls on
water quality.

NPDES authorities are also responsible for coordinating any NPDES permit requirements outside the
LTCP that could affect the post construction compliance monitoring, including any permit requirements
to conduct monitoring or to comply with water quality-based effluent limits. The NPDES authority
should consider integrating the post construction compliance monitoring requirements with any
effluent or ambient monitoring that is required by the permit to reduce redundancy in these efforts.

Water Quality Standards Staff

WQS staff should work with the NPDES authorities to ensure that there is a consistent understanding of
the WQS in the receiving water(s) and to support the NPDES authorities in their review of the post
construction compliance monitoring plan to ensure that it will provide adequate data to evaluate
against the WQS in the receiving water(s). Total Maximum Daily Load (TMDL) studies might be occurring
in CSO communities with impaired waters, in which case, there might be a role for TMDL authorities
during the development and implementation of post construction compliance monitoring plans.
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Compliance and Enforcement Authorities

Compliance and enforcement authorities are responsible for working with the NPDES authorities to
ensure that the permittees are complying with their NPDES permit requirements. Specifically, with
respect to the post construction compliance monitoring plan, compliance and enforcement authorities
can work with NPDES authorities to evaluate the data from the post construction compliance monitoring
plan to ensure that it meets LTCP goals. While state NPDES authorities play the primary role in reviewing
post construction compliance monitoring plans and post construction compliance monitoring data in
states with delegated NPDES authority, EPA sometimes retains a strong role in reviewing Post
Construction Monitoring Plans, particularly in instances involving federal enforcement. EPA’s role in
reviewing post construction compliance monitoring plans is particularly important in situations where
the plans are used to evaluate LTCP CSO control performance to determine if a federal consent decree
has been satisfied and can be terminated.

Others

Other entities may have responsibilities for, or may contribute to, the development and implementation
of individual post construction compliance monitoring plans. For example, local health department
officials might be able to contribute data on various pollutants (such as bacteria) in the receiving water.
This could help in providing either a baseline for comparison of post construction controls, or it might be
useful in characterizing other locations in the watershed that might or might not be affected by CSOs.
Upstream and downstream dischargers could provide similar data on other pollutants, and it might be
useful to include these dischargers in larger watershed planning efforts. Local stakeholders, such as
watershed groups or local governments, can play a role in shaping the post construction compliance
monitoring plan by providing their input concerning their local needs and interests.
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Section 3. Development of a Post Construction Compliance
Monitoring Plan

Project planning is critical to the development of a successful CSO post construction compliance
monitoring plan. Permittees should develop and implement project planning to ensure the their
understanding of flows, frequency, and duration of wet-weather events and overflow events is reflected
in their plan to verify the adequacy and effectiveness of the design requirements and schedules that
were used to develop the CSS capacity and treatment controls. Further, the monitoring program should
provide data necessary to verify compliance with WQS and protection of designated uses in the
receiving waters. Examples of planning documents that permittees should consider preparing for post
construction compliance monitoring include quality assurance project plans (QAPPs), plans for assessing
CSO controls, field sampling plans and standard operating procedures (SOPs). The project planning
documents should be distributed to the NPDES authority for review and to all staff who will be
performing the work.

The post construction monitoring plan should include the baseline data collected during initial
monitoring, modeling and characterization of the system. The baseline data complements and builds on
the initial flow and wet-weather event characteristics. These data are used to develop the CSO long-
term control plan, and later to monitor the design performance as control measures are implemented
under the LTCP schedule. EPA’s guidance document, Guidance on Systematic Planning Using the Data
Quality Objectives Process (2006; http://www.epa.gov/QUALITY/gs-docs/g4-final.pdf), provides a
practical framework for project planning to incorporate the data user’s information requirements,

performance objectives, and available resources.

The initial monitoring of the CSOs has more than likely focused heavily on the flows, frequency, and
duration of wet-weather and overflow events, possibly followed by basic water quality assessments for
ambient, stormwater, and overflow events. Because the early monitoring can be iterative, and can result
in more complex flow monitoring requirements to design effective controls and implement sufficient
measures, early efforts of some permittees might have met limited success. Where the early monitoring
efforts might have revealed insufficient understanding of the various inputs to the CSS and any design
limitations in historical and modified control measures, continued efforts in this regard should be
encouraged and integrated into the CSS monitoring program to optimize the effectiveness of control
measures and to reassess the current and future control measures selected, scheduled, and
implemented under the LTCP. It is critical to develop and implement an effective post construction
compliance monitoring plan, it is also critical to maintain awareness of the resources available to the CSS
to monitor, design, and implement the control plan over time.

An effective monitoring plan should have first adequately represented the existing CSS inputs and
capacities in sufficient resolution to ensure selection and implementation of the appropriate design
features and control measures. Once the conceptual plan and schedule have been developed, however,
continued monitoring should support the assessment of controls implemented throughout their

12 May 2012


http://www.epa.gov/QUALITY/qs-docs/g4-final.pdf

CSO Post Construction Compliance Monitoring Guidance

Implementation in addition to assessment of
receiving waters and the impacts of CSO
overflow events. Thus, while the early
monitoring program targeted the CSS and range
of weather events in the region, the monitoring
program evolves with best management practice
implementation schedules to confirm reduction
in flows, verify performance of control measures,
and to more regularly assess the receiving water

impacts due to CSO events.

""—-%‘-': ) e
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This section should be used as general guide to Diversion of flow from a combined sc;wer overflow to a new
developing planning documents for CSO post treatment plant in the background.

construction compliance monitoring. EPA

recognizes that in some situations (e.g., small communities), permittees might streamline the post

construction compliance monitoring plan development process as appropriate.

3.1 The Post Construction Compliance Monitoring Plan and its
Relationship to the Implementation of the NMCs and
Development of LTCPs

The success of the permittee in achieving the expectation of the CWA and CSO Control Policy through
the implementation of the NMCs and the CSO controls proposed in their LTCP can be evaluated by
evaluating whether the permittee has achieved the goals of the Presumption or the Demonstration
approach, because those goals are selected to develop the CSO long-term control plans with an
expectation of meeting the water quality standards and protecting the designated uses of the
waterbody. Ideally, the permittee has documented whether they are using the Presumption Approach
or the Demonstration Approach in developing their LTCP, and evaluating CSO control can be a
straightforward evaluation of whether the permittee has met the requirements of the approach they
have chosen. For example, if the permittee has chosen the Presumption Approach of no more than four
overflows on average per year, the post construction compliance monitoring plan should be set up to
collect data that allows evaluation of whether the system has achieved, on average, no more than four
overflows per year. Similarly, if the permittee has chosen the Presumption Approach of capture of the
mass of pollutants identified as causing water quality impairment, the post construction compliance
monitoring plan should set up a data collection effort that collects data on the specific pollutants
identified as causing water quality impairments and that allows a mass-balance analysis of the system to
determine whether the controls have achieved capture by mass of those pollutants. The ultimate
responsibility of the permittee is to meet WQs and protect designated uses of the waterbody regardless
of whatever approach is considered in designing the CSO long-term control plan.
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Likewise, the success of the permittee in
achieving water quality goals based on the Post Construction Compliance Monitoring Plan and

implementation of the CSO controls Financial Capability

proposed in the LTCP can be evaluated by Permittees with CSOs are responsible for developing
comparing water quality data collected and implementing long-term CSO control plans that will
before implementing the controls to water ultimately result in compliance with the requirements of
quality data collected after implementing the CWA. The long-term plans should consider the site-

specific nature of CSOs and evaluate the cost

controls. The expectation is that the data ) : )
effectiveness of a range of control options/strategies.

collected after implementing CSO controls
will meet the WQSs. EPA recognizes that it The selected CSO controls should include a post-

is often difficult to document the direct construction water quality monitoring program adequate
to verify compliance with water quality standards and
protection of designated uses as well as to ascertain the
effectiveness of CSO controls.

relationship between individual CSO
controls and specific improvements in
water quality, but the comparison of long-
term water quality trends before and after The CSO policy recognizes the need to address the
implementing the LTCP, if the data are relative importance of environmental and financial issues
when developing an implementation schedule for CSO
controls to be contained in the LTCP and the NPDES
permit or other enforceable mechanism.

available, can provide a correlation
between CSO controls and improvements
in water quality if other things stay the

same. Permittees should consider the cost of developing and

implementing post construction compliance monitoring
Having established that the goal of post program as a part of their long-term CSO control plan’s
construction compliance monitoring is to financial capability analysis.

evaluate whether the level of CSO control

proposed in the LTCP (including the

proposed water quality goals) has been
achieved, it is clear that the evaluations CSO Policy: Reopener Clause

and planning decisions made during the
P & 8 The CSO Policy state that the NPDES permit should

earliest phases of long-term control contain a reopener clause authorizing the NPDES

planning have major implications for the authority to reopen and modify the permit upon
development and implementation of the determination that the CSO controls fail to meet WQS or
post construction compliance monitoring protect designated uses. Upon such determination, the

NPDES authority should promptly notify the permittee
and proceed to modify or reissue the permit

plan. For example, the methods used for
initial characterization of the CSS, including
The permittee should be required to develop, submit and
implement, as soon as practicable, a revised CSO
control plan which contains additional controls to meet
WQS and designated uses.”

the evaluation of the number and location
of overflows, the evaluation of pollutant
loading, and other factors, should be
repeated during measurements of these

parameters in the post construction
compliance monitoring step so that the
data are comparable. Likewise, the permittee should also be consistent in collecting receiving water
data. For example, the permittee should ensure that receiving water data collected during post
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construction compliance monitoring is analyzed for the same parameters that were identified as causing
water quality impacts during the receiving water characterization phase of the LTCP. The data collection
procedures used to collect data for pre-construction evaluations should be retained in the post
construction compliance monitoring field sampling plan so that the post construction data is consistent
and comparable with pre-construction data. These procedures should include monitoring locations,
parameters monitored, the frequency at which the monitoring is done, the frequency of wet- vs. dry-
weather monitoring, etc.

The post construction compliance monitoring plan will also depend on the schedule for implementing
the LTCP. For example, the permittee might need to design its post construction compliance monitoring
plan in phases to follow the phased implementation of controls within the system. In a phased
approach, , the monitoring plan is envisioned to follow the implementation of system controls, shifting
from collecting data to assess the effectiveness of controls (wet-weather event frequencies, duration,
flows, CSS capacities), to one that focuses on water quality in the receiving streams and provides data
necessary to demonstrate effectiveness of the LTCP CSO controls.

Post construction compliance monitoring program helps to make necessary adjustment in CSO controls
based on the data collected during the various implementation phases of the CSO long-term control
plan.

|II

Since long-term CSO control plans may be designed based on the “typical” year data, the post
construction compliance monitoring plan should also be based on a typical year. Note that the typical
year is usually determined by reviewing the annual averages for precipitation over a number of years.
Permittes may also choose to do pre-construction modeling and monitoring to characterize their
system. In these situations their post construction monitoring program should be based on the pre-

construction base line data to assess the effectiveness of the CSO long-term control plan.

3.2 Data Quality Considerations

This section provides an overview of how to ensure that a permittee’s post construction compliance
monitoring program incorporates appropriate data quality considerations. EPA provides guidance for
developing QAPPs in the following two documents:

e EPA Requirements for Quality Assurance Project Plans (QA/R-5) - March 2001 (Reissued May
2006), EPA/240/B-01/003. http://www.epa.gov/QUALITY/gs-docs/r5-final.pdf

e Guidance for Quality Assurance Project Plans (G-5) - December 2002, EPA/240/R-02/009.
http://www.epa.gov/quality/qs-docs/g5-final.pdf

For information regarding sampling, refer to:

e Guidance on Choosing a Sampling Design for Environmental Data Collection (G-5S) - December
2002, EPA/240/R-02/005. http://www.epa.gov/qualityl/gs-docs/g5s-final.pdf

In addition, if the permittee is planning to use models to evaluate the effectiveness of CSO controls, the
permittee should refer to:
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e Guidance for Quality Assurance Project Plans for Modeling (G-5M) - December 2002, EPA/240/R-
02/007. http://www.epa.gov/QUALITY/gs-docs/g5m-final.pdf

The permittee should use EPA’s Quality Assurance Project Plan (QAPP) guidance and all applicable state
or local QAPP guidance to develop a QAPP for post construction monitoring.

QAPPs are prepared to ensure that environmental and related data collected, compiled, or generated
for a project are complete, accurate, and of the type, quantity, and quality required for their intended
use. QAPPs include standardized, recognizable elements that cover the entire project. The four groups
of elements included in a QAPP are (A) Project management; (B) Data generation and acquisition; (C)
Assessment and oversight; and (D) Data validation and usability. The intent of these four groups is
summarized in EPA’s Requirements for Quality Assurance Project Plans (EPA/240/B-01/003 March, 2001;
http://www.epa.gov/QUALITY/qgs-docs/r5-final.pdf). A detailed discussion of the content of the four
groups of elements, as it pertains to the development of a CSO post construction monitoring QAPP, is

presented in Appendix A.

3.2.1. Defining the Causes of Water Quality Impairment and Determining
Study Questions

Permittees should determine the causes of water quality impairment by evaluating pertinent
background information about CSO in the receiving waterbody to identify water quality-based factors
and then describe the work that will be done to collect the post construction compliance monitoring
data under the QAPP. An important step in this process is determining data quality objectives and
criteria that describe quality specifications regarding the level of the decision or study question and the
level of the measurements to support the decision or study question. Example study questions that
could be used for a post construction compliance monitoring QAPP include

e Do the numbers of overflows per year or volume of overflow captured during a typical
precipitation year meet the goals of the basic approach selected by the permittee in the LTCP to
verify the effectiveness of CSO control?

e What pollutants and pollutant concentrations are detected at end-of-pipe locations or in
proximity to sensitive areas?

e Does receiving water quality measured immediately downstream of the CSO (or mixing zone, if
applicable) during wet weather meet applicable WQS or criteria?

e Does receiving water quality measured upstream of the CSO during wet or dry weather meet
WQS or criteria for pollutants for which the receiving water is listed as impaired?

e Are concentrations of pollutants detected in the receiving water downstream of the CSO greater
than those detected upstream?

The development of the study questions is the ideal time to determine the sampling design. The
permittee, when developing the sampling design, should try to minimize Type | and Type Il decision
errors (false positives and false negatives). A false positive means a problem is found to exist when it in
fact does not. A false negative means a problem is not found when in fact it does exist. Sources of error
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or uncertainty include collecting, handling, storing and analyzing samples (USEPA 2002a;
http://www.epa.gov/QUALITY/qgs-docs/g5-final.pdf). This section should also describe the types of
environmental data that will be collected for the project and the name(s) of the organization(s)

responsible for their collection.

For more information on documenting sampling design considerations in a CSO control assessment plan
and field sampling plan, see Sections 3.3 and 3.4 below, respectively.

3.3 CSO Control Assessment Plan

The ideal time to develop the CSO control assessment plan is during development of the CSO control
study questions. The CSO control assessment plan should include a discussion of the basic approach (i.e.,
Presumption Approach, Demonstration Approach) selected by the permittee in the LTCP to verify the
effectiveness of CSO controls. In addition, the CSO control assessment plan should discuss how the
permittee will verify compliance with the selected approach. The CSO control assessment plan should be
submitted to the NPDES authority for review and approval before implementation. Note that there will
be some overlapping topics in the CSO control assessment plan, field sampling plan, and QAPP. To
reduce redundancy, the permittee should reference the applicable discussions in the other document(s)
when possible.

Detailed information on performing monitoring to verify the effectiveness of CSO controls is provided in
Section 4.1 of this guidance document as well as in Section 5 of EPA’s (1999;
http://www.epa.gov/npdes/pubs/sewer.pdf) Combined Sewer Overflows Guidance for Monitoring and
Modeling.

3.3.1 Verifying Effectiveness of CSO Controls Using the Presumption Approach

If the Presumption Approach has been selected, the permittee should describe in the CSO control
assessment plan how the specific criterion that the permittee has chosen under the Presumption
Approach will be verified. Note that when the Presumption Approach is selected, the permittee should
define system-wide and annual average conditions in the CSO control assessment plan. Permittees
should discuss the appropriate time frames for evaluating the success of CSO control targets with the
NPDES authority to ensure that adequate data are collected.

Implementing the Presumption Approach requires the permittee to define system-wide and annual
average conditions. System-wide is defined as the baseline condition for the entire CSS. The annual
average has both sewage and runoff components. The annual average sewage volume can be
determined by modeling or metering records. The annual average rainfall component should include
ranking annual rainfall, assessing month-to-month variations, assessing rainfall intensity, and assessing
return frequency.
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Evaluating the Effectiveness of CSO Controls Under Criterion i

If the permittee is using Criterion i of the Presumption Approach, the permittee should describe
whether the frequency of CSO events per year will be evaluated through direct monitoring or modeling.
If direct monitoring is chosen, the permittee should describe things like the method that will be used to
determine whether a CSO has occurred; the CSOs that will be monitored, etc. For detailed information
on field monitoring, the permittee might want to reference the field sampling plan (see Section 3.4 of
this guidance document).

If a model is selected to predict the number of overflow events during a continuous simulation period,
the permittee should describe the model that will be used for this purpose and the data that will be
needed to calibrate and validate the model. The permittee should include a discussion of how they will
collect monitoring data to calibrate or verify the model, including references to the field sampling plan,
as appropriate.

The permittee should discuss how monitored or modeled data will be evaluated on an average annual
basis to verify whether the CSO controls are meeting the frequency goals of the selected approach.

Evaluating the Effectiveness of CSO Controls Under Criterion ii

If the permittee is using Criterion ii of the Presumption Approach, the permittee should describe in the
CSO control assessment plan how flows to the CSS (e.g., flows from satellite communities that
contribute to the CSS, I/l in separate sanitary areas that contribute flow to the CSS) will be identified.
Permittees should have a good idea of the various flows in their system and what they represent from
the system characterization phase of the LTCP. If additional flows to the CSS need to be identified, the
permittee should describe what tools will be used to identify these flows, including additional
monitoring to determine flow contributions from different parts of the system.

After accounting for all the flows to the CSS, the permittee should describe whether the flow and
volume of CSO events per year will be evaluated through direct monitoring or modeling. If direct
monitoring is chosen, the permittee should describe the location(s) at which flow will be measured, and
the flow monitoring equipment. For detailed information on flow monitoring, the permittee might want
to reference the field sampling plan (see Section 3.4 of this guidance document).

If a model is selected to predict the flow and volume of CSO events per year, the permittee should
describe the model that will be used for this purpose and the data that will be needed to calibrate and
validate the model. The permittee should include a discussion of how they will collect monitoring data
to calibrate or verify the model, including references to the field sampling plan, as appropriate. The
permittee should discuss how monitored or modeled data will be evaluated on an average annual basis
to verify whether the CSO controls are meeting the volume goals of the selected approach. Because
percent capture must be evaluated on an annual basis, the permittee should describe how many years
of data (as determined in consultation with the NPDES authority) they will use for this analysis. EPA
recommends the use of long term data, if possible, in order to establish a “typical rainfall year.” Many of
these data collection and modeling decisions may have been made during previous phases of LTCP
development (for example, during the system characterization, monitoring and modeling phase). The
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permittee should leverage as much of this information as is appropriate for this evaluation to ensure
consistency with previous work and to minimize costs.

Evaluating the Effectiveness of CSO Controls Under Criterion iii

If the permittee is using Criterion iii of the Presumption Approach, the permittee should describe in the
CSO control assessment plan how the mass of pollutants identified as causing water quality impairment
for the volumes that would be eliminated or captured for treatment under Criterion ii will be eliminated
or removed. For additional information on what pollutants should be selected for evaluation, see
Section 4.2.2 of this guidance document. The permittee should describe in the CSO control assessment
plan how average pollutant loads will be calculated (using a mass balance approach) to evaluate the
elimination or removal of pollutants.

Average pollutant loads might have been calculated during the characterization, modeling, and
monitoring of the CSS performed during the development of the CSS. If average pollutant loads have not
been previously determined, the permittee should describe what information will be used to assign
them, such as historical NPDES monitoring data from the CSS, treatment plant optimization studies, and
facility plans and designs. In addition, the permittee might need to perform limited sampling at locations
within the CSS and at selected CSO outfalls to obtain recent and reliable characterization data. If
sampling is to be performed, the permittee should describe the CSS locations that will be monitored. For
detailed information on monitoring, the permittee might want to reference the field sampling plan (see
Section 3.4 of this guidance document).

3.3.2 Verifying Effectiveness of CSO Controls Using the Demonstration
Approach

If the Demonstration Approach is selected, the permittee should describe in the CSO control assessment
plan how its key requirements will be demonstrated.

The majority of post construction compliance monitoring for the Demonstration Approach should focus
on receiving water monitoring. Information on developing a field sampling plan for receiving water
monitoring is provided in Section 3.4 of this guidance document. In addition, the permittee should
describe whether a receiving water model will be used to help demonstrate the impact of the CSOs on
the receiving water. If a model will be used, the permittee should describe the model and the data that
will be needed to calibrate and validate the model. Permittees should also include a discussion of how
they will collect monitoring data to calibrate or verify the model, including references to the field
sampling plan, as appropriate.

Permittee needs to realize that ultimate expectation of the CWA and CSO Control Policy is meeting the
WQSs and protecting the designated uses of the waterbody. Presumption and Demonstration
approaches are CSO control design criteria use to develop long-term CSO control plan.
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3.3.3 Verifying Effectiveness of Pre-Policy CSO Control Plans

EPA recognizes that extensive work has been done by many Regions, States, and municipalities to abate
CSOs. As such, portions of the CSO Control Policy may already have been addressed by permittees
previous efforts to control CSOs. Therefore, portions of the Policy may not apply, as determined by the
NPDES authority on a case-by-case basis.

In the case of any ongoing or substantially completed CSO control effort, the NPDES permit or other
enforceable mechanism, as appropriate, should be revised to include all appropriate permit
requirements consistent with Section IV.B. of the CSO Control Policy.

Communities with pre-policy CSO control plans can also use this guidance for their post construction
compliance monitoring requirements.

CSO Policy: Effect on Current CSO Control Efforts

EPA recognizes that extensive work has been done by many Regions, States, and municipalities to
abate CSOs. As such, portions of this Policy may already have been addressed by permittee’s
previous efforts to control CSOs. Therefore, portions of this Policy may not apply, as determined by the
permitting authority on a case-by-case basis, under the following circumstances:

1. Any permittee that, on the date of publication of this final Policy, has completed or substantially
completed construction of CSO control facilities that are designed to meet WQS and protect
designated uses, and where it has been determined that WQS are being or will be attained, is not
covered by the initial planning and construction provisions in this Policy; however, the operational
plan and post construction monitoring provisions continue to apply. If, after monitoring, it is
determined that WQS are not being attained, the permittee should be required to submit a revised
CSO control plan that, once implemented, will attain WQS.

2. Any permittee that, on the date of publication of this final Policy, has substantially developed or is
implementing a CSO control program pursuant to an existing permit or enforcement order, and
such program is considered by the NPDES authority to be adequate to meet WQS and protect
designated uses and is reasonably equivalent to the treatment objectives of this Policy, should
complete those facilities without further planning activities otherwise expected by this Policy. Such
programs, however, should be reviewed and modified to be consistent with the sensitive area,
financial capability, and post construction monitoring provisions of this Policy.

3. Any permittee that has previously constructed CSO control facilities in an effort to comply with
WQS but has failed to meet such applicable standards or protect designated uses due to
remaining CSOs may receive consideration for such efforts in future permits or enforceable orders
for long-term CSO control planning, design and implementation.

In the case of any ongoing or substantially completed CSO control effort, the NPDES permit or other
enforceable mechanism, as appropriate, should be revised to include all appropriate permit
requirements consistent with Section IV.B. of this Policy.
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3.4 Field Sampling Plan

As described in the discussion at the beginning of the previous Section (3.3), the ideal time to develop
the sampling design is during development of the study questions. The sampling design should be
documented in a field sampling plan and submitted to the NPDES authority for review and approval
before implementation. Note that there will be some overlapping topics in the field sampling plan, CSO

control assessment plan and QAPP. Field sampling plans or Sampling and Analysis Plans should generally
be included as appendices to QAPPs, as the QAPP is incomplete without sampling details. To reduce
redundancy, the permittee should reference the applicable discussions in the other document when
possible.

For sampling design considerations and examples, see EPA’s Combined Sewer Overflows Guidance for
Monitoring and Modeling (EPA 832 —B-99-002 January 1, 1999;
http://www.epa.gov/npdes/pubs/sewer.pdf). In addition, EPA’s Guidance on Choosing a Sampling
Design for Environmental Data Collection (EPA/240/R-02/005 December 2002;
http://www.epa.gov/qualityl/gs-docs/g5s-final.pdf) will be useful for determining the number of

samples needed and how to allocate these samples across space (within the spatial boundaries of the
study) and across time (within the temporal boundaries of the study), to lower uncertainty related to
heterogeneity to the greatest extent possible.

The field sampling plan should address assessment of the CSO controls and both effluent and ambient
monitoring. Ambient monitoring should be conducted at representative CSO locations appropriate to
determine the full range of CSO impacts on the waterbody. The monitoring should be done at CSO
outfalls and outside the area of CSO impact, including areas upstream of CSOs.

The field sampling plan should provide detailed monitoring protocols and associated schedules
(including the duration of different monitoring activities). The monitoring protocols should include the
necessary effluent and ambient monitoring, and, where appropriate, biological assessments, WET
testing, and sediment sampling. These types of monitoring may be appropriate depending on the WQS
in the receiving water. For example, ambient toxicity testing, using samples collected up and
downstream of the CSO outfall during wet weather events might be useful in smaller streams and rivers
to determine compliance with narrative toxicity standards. Alternatively, direct WET testing of CSO
outfall samples during wet weather events can be used to evaluate compliance with the narrative
toxicity standard.

One of the main considerations in determining the frequency, duration and scheduling of monitoring is
identifying the number of storm events needed to provide data for evaluating receiving water impacts.
The National Research Council’s (NRC; 2008;
http://www.epa.gov/npdes/pubs/nrc_stormwaterreport.pdf) Urban Stormwater Management in the

United States, provides a detailed discussion of the number of data points needed to characterize a set
of conditions. NRC recommends collecting approximately 50 sample pairs (i.e., upstream-downstream
samples during a particular storm condition), with typical sample variabilities, as a reasonable objective
for most stormwater projects to statistically be able to detect a difference of at least 25 percent.
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Depending on budgetary constraints, the permitting community could decide to space sampling events
over several years to obtain this number of paired samples. Alternatively, the permitting community
could decide to choose a more judgmental sampling approach for sampling, where fewer samples are
collected and conclusions are based on professional judgment (USEPA 2002c;
http://www.epa.gov/qualityl/qgs-docs/g5s-final.pdf).

EPA’s (2002c; http://www.epa.gov/qualityl/qgs-docs/g5s-final.pdf) Guidance on Choosing a Sampling

Design for Environmental Data Collection for Use in Developing a Quality Assurance Project Plan
provides guidance on the judgmental sampling approach and more statistically robust sampling designs.
This guidance document notes that when judgmental sampling is used as the sampling design,
guantitative statements about the level of confidence in an estimate (such as confidence intervals)
cannot be made and that conclusions about the target population are limited and depend entirely on
the validity and accuracy of professional judgment. This guidance document also explains how expert
judgment may be used in conjunction with other sampling designs so that more statistically defensible
data can be obtained from sampling.

The post construction monitoring plan should identify the types of pollutants and parameters to be
analyzed for effluent and ambient monitoring. Monitoring may include chemical, physical, or biological
parameters. The permittee should base the decision on what parameters to monitor on site-specific
factors, including the water quality criteria for the specific designated use(s) of the receiving water,
pollutants key to the attainment of designated use(s), and pollutants affected by the CSO controls.

The plan should include appropriate measures of success. In addition, the monitoring should be
coordinated with any ongoing or planned state monitoring programs or programs of other permittees
within the same watershed.

3.4.1 Data Monitoring Needs

As described in EPA’s Combined Sewer Overflows Guidance for Monitoring and Modeling (USEPA 1999;
http://www.epa.gov/npdes/pubs/sewer.pdf), the monitoring effort necessary to address the study

questions will depend on factors such as the layout of the collection system; land uses in the drainage
basin; the quantity, quality and variability of existing historical data; and the available budget. In some
cases, sufficient historical monitoring data might be available so that only limited additional monitoring
might be necessary. The monitoring design should be updated as needed to reflect changes in data
needs.

The field sampling plan should address the following major elements (USEPA 1999;
http://www.epa.gov/npdes/pubs/sewer.pdf):

e Duration of monitoring program
e Monitoring locations

e Frequency of sampling and number of wet-weather events to be sampled
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e Criteria for when samples will be collected
(e.g., criteria for both wet weather events
and ambient conditions, i.e., x days/hours
from the previous precipitation event,
greater than x days between events, rainfall
events greater than 0.4 inch to be sampled)

e Strategy for determining when to initiate
wet-weather monitoring

e Sampling protocols (e.g., sample types,

sample containers, preservation methods : [ 'R

WA SHINGTON, A

[see also Title 40 of the Code of Federal
Regulations (CFR) Part 136 (Appendix E to
this document)])

e Flow measurement protocols

itchel Strest

e Pollutants or parameters to be analyzed or

measured

e Sampling and safety equipment and
personnel

e QA/QC procedures for sampling and
analysis

e Procedures for validating, tracking and
reporting sampling results

Guidance on determining these elements is

provided in this document as well as in Section 4 of
EPA’s Combined Sewer Overflows Guidance for
Monitoring and Modeling (USEPA 1999;
http://www.epa.gov/npdes/pubs/sewer.pdf).

CSO Monitoring Plan for St. Joseph’s Missouri.

3.4.2 Combined Sewer System and Receiving Water Quality Monitoring

Section 4 of this document and Chapters 5 and 6 of EPA’s Combined Sewer Overflows Guidance for
Monitoring and Modeling (USEPA 1999; http://www.epa.gov/npdes/pubs/sewer.pdf) provide detailed
guidance on how to perform CSS and receiving water quality monitoring. The permittee should

document its monitoring procedures in the field sampling plan. In many cases, this information is
provided in SOPs attached to the monitoring plan. For guidance on developing SOPs, see Section 3.5.
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3.5 Standard Operating Procedures

An SOP should be prepared for field, laboratory, and database management activities that need to be
performed the same way every time. The permittee should prepare SOPs for activities such as
calibration, use, and maintenance of a flow meter; collecting grab samples from surface waters;
collecting field blanks; and measuring turbidity. The permittee should include all applicable SOPs as
attachments to the project QAPP or to the post construction monitoring plan.

For detailed information on developing SOPs, the permittee should see EPA’s Guidance for Preparing
Standard Operating Procedures (USEPA 2007a; http://www.epa.gov/quality/gs-docs/g6-final.pdf). As
described in that document, the following general elements should be included in a technical SOP:

1. Title page
2. Table of contents (if needed because of length of document)
3. Procedures

a. Scope and applicability

b. Summary of method

c. Definitions

d. Health and safety warnings

e. Cautions

bl

Interferences
g. Personnel qualifications/responsibilities
h. Equipment and supplies
i. Procedure
j. Data and records management
4. Quality assurance and quality control
5. References
The SOP should describe in detail the method for a given procedure. The method should be presented in
sequential steps and should include specific facilities, equipment, materials and methods, QA and QC
procedures, and other factors required to perform the procedure. SOPs should be revised when new

equipment is used, when comments by personnel indicate that the directions are not clear, or when a
problem occurs.

3.6 Example Planning Documents

Some examples of QAPPs, Field Sampling Plans and SOPs that have been prepared for CSO projects
include the following:

e Rouge River National Wet Weather Demonstration Project (2004), including the Rouge River
Watershed Sediment Reconnaissance Survey QAPP http://www.rougeriver.com/
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http://www.rougeriver.com/proddata/catalog.cfm?category=sampling

e Several Rouge River Field Sampling Plans and SOPs http://www.rougeriver.com/

e Merrimack River Watershed Assessment Study QAPP (USACE 2003)

http://www.nae.usace.army.mil/projects/ma/merrimack/LMRBgapp.pdf

e Merrimack River Watershed Assessment Field Sampling Plan

http://www.nae.usace.army.mil/projects/ma/merrimack/LMRBfieldsamplingplan.pdf
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Section 4. Post Construction Compliance Monitoring

This section is intended to show how the questions that were identified in the planning process
described in section 3 can be answered. The questions are some variant of: Are the CSO controls
achieving the level of CSO control they were designed to meet, and are the CSO controls achieving
compliance with WQS, NPDES permit requirements or enforcement actions (orders or decrees)?

This section presents the two components of post construction compliance monitoring in detail: (1) to
collect data for evaluating the effectiveness of CSO controls in meeting their intended purpose, and (2)
to collect ambient data for assessing compliance with WQS. This section also provides general
information on monitoring, discusses the premise that monitoring should be meaningful and enable
verification, and that site-specific conditions will often dictate the extent and adequacy of monitoring.

This section also provides general information on CSS and receiving water monitoring, as well as detailed
information on setting up and conducting post construction compliance monitoring that meets the goals
of the CSO Control Policy.

Goals of Post Construction Compliance Monitoring

As outlined in the CSO Control Policy, post construction compliance monitoring is intended to provide
data that can be used to

e Verify the effectiveness of CSO controls

e Demonstrate compliance with WQS, protection of designated uses and sensitive areas

Individual permittees may set performance standards in their LTCP that can help to define potential
ways to “verify the effectiveness of CSO controls.” The CSO Control Policy emphasizes that long-term
CSO control plan to give the highest priority to controlling overflows to sensitive areas, as determined by
the NPDES authority in coordination with State and Federal agencies. The goal of a CSO community’s
post construction compliance monitoring program should also give the highest priority to monitor the
overflows to sensitive areas. NPDES authorities should work with individual permittees to ensure that
these performance standards are meaningful and that they contribute to an understanding of the
effectiveness of the CSO control program. The post construction compliance monitoring may also be
linked to specific NPDES permit requirements, such as demonstrating compliance with water quality-
based effluent limits. Because water quality-based effluent limits are required to be based on the
applicable WQS in the receiving water, monitoring data that can be used to evaluate compliance with
water quality-based effluent limits should also meet the requirements for data that can be used to
demonstrate compliance with WQS and protection of designated uses.

Organization of this Section

This section presents detailed discussions of potential methods that permittees can use to verify the
effectiveness of CSO controls and demonstrate compliance with WQS and protection of designated uses.
The section is organized into two major subsections according to the types of monitoring being
conducted. Subsection 4.1 discusses monitoring to “verify the effectiveness of CSO controls.” Subsection
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4.2 discusses ambient monitoring to gather data to be used in assessing compliance with WQS. Each
subsection will focus on the type of monitoring to be done to help define what, where, and when to
monitor.

4.1 Monitoring to Verify the Effectiveness of CSO Controls

Monitoring to verify the effectiveness of CSO controls can take several different forms, which may
include documenting and evaluating implementation milestones, performance measures, or operations
and maintenance requirements. For example, previous EPA guidance describes measures of success for
CSO control in four broad categories, including the following:

e Administrative measures that track programmatic activities;

e End-of-pipe measures that show trends in the discharge of CSS flows to the receiving
waterbody, such as reduction of pollutant loads, the frequency of CSOs, and the duration of
CSOs;

e Receiving waterbody measures that show trends of the conditions in the waterbody to which
the CSO occurs, such as trends in dissolved oxygen levels and sediment oxygen demand; and

e Ecological, human health, and use measures that show trends in conditions relating to the use of
the waterbody, its effect on the health of the population that uses the waterbody, and the
health of the organisms that reside in the waterbody. These might include beach closures,
attainment of designated uses, habitat improvements, and fish consumption advisories. Such
measures would be coordinated on a watershed basis as appropriate.

The third and fourth bullets are primarily measures of the CSO’s impact on the receiving water and on local
ecology and human health. These measures will be discussed in detail in Subsection 4.2. This subsection
focuses on the measures in the first and second bullets, with an emphasis on discussing methods to collect
data allowing an evaluation of CSO control effectiveness as defined by end-of-pipe measures.

The CSO Control Policy defines two basic approaches for achieving CSO control through the LTCP: the
Presumption Approach and the Demonstration Approach.

Verifying CSO Control through Verifying Compliance with the Presumption or Demonstration
Approach

A straightforward approach to verifying CSO control as described in the CSO Control Policy is to verify
compliance with the approach used in the permittee’s LTCP—either the Presumption or the
Demonstration Approach. EPA has laid out very specific requirements for each approach, and verifying
whether the permittee has met the appropriate approach can consist of verifying whether the permittee
has met these requirements. The expectation of the CWA and CSO Control Policy is, the permittee will
ultimately meet WQSs and protect designated uses of the waterbody. Meeting the requirements of any
CSO control approach does not guarantee that the permittee is fulfilling their regulatory requirements.
Post construction compliance monitoring programs determine whether the permittee’s regulatory
requirements are met.
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CSO Policy: “Presumption” Approach

A program that meets any of the criteria listed below would be presumed to provide an adequate level of
control to meet the water quality-based requirements of the CWA, provided the permitting authority
determines that such presumption is reasonable in light of the data and analysis conducted in the
characterization, monitoring, and modeling of the system and the consideration of sensitive areas
described in this Policy. These criteria are provided because data and modeling of wet weather events
often do not give a clear picture of the level of CSO controls necessary to protect WQS.

i. 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 CSS as the result of a precipitation event that does not
receive the minimum treatment specified below; or

ii. The elimination or the capture for treatment of no less than 85% by volume of the combined sewage
collected in the CSS during precipitation events on a system-wide annual average basis; or

iii. The elimination or removal of no less than the mass of pollutants identified as causing water quality
impairment through the sewer system characterization, monitoring, and modeling efforts for the
volumes that would be eliminated or captured for treatment under paragraph ii above.

Combined sewer flows remaining after implementation of the nine minimum controls and within the
criteria specified at I1.C.4.a.i or ii should receive a minimum of:

« Primary clarification (Removal of floatables and settleable solids may be achieved by any
combination of treatment technologies or methods that are shown to be equivalent to primary
clarification);

» Solids and floatables disposal; and

+ Disinfecting effluent, if necessary, to meet WQS, protect designated uses and protect human health,
including removal of harmful disinfection chemical residuals, where necessary.

EPA’s Combined Sewer Overflows Guidance for Monitoring and Modeling (1999;
http://www.epa.gov/npdes/pubs/sewer.pdf) can be very helpful in establishing programs to verify CSO

controls. Permittees and NPDES authorities should review that guidance as post construction
compliance monitoring plans are developed.

4.1.1 CSO Frequency Control Targets

This document breaks the compliance requirements into two parts; this part deals with the effectiveness
of CSO controls, and this subsection specifically with whether or not CSO frequency targets are being
met. Criterion i of the Presumption Approach states that the permittee will achieve no more than an
average of four overflow events per year (note that the definition states that the NPDES authority may
allow up to two additional overflow events per year, so some permittees may be allowed up to six
overflows per year, on average). This type of CSO control can be evaluated by collecting and studying
CSO frequency data.
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CSO Policy: “Demonstration” Approach

A permittee may demonstrate that a selected control program, though not meeting the criteria specified
in 11.C.4.a. above (Presumption Approach) is adequate to meet the water quality-based requirements of
the CWA. To be a successful demonstration, the permittee should demonstrate each of the following:

i. The planned control program is adequate to meet water quality standards and protect designated
uses, unless water quality standards or uses cannot be met as a result of natural background
conditions or pollution sources other than CSOs;

i. The CSO discharges remaining after implementing the planned control program will not preclude
attainment of water quality standards or the receiving waters’ designated uses or contribute to their
impairment. Where water quality standards and designated uses are not met in part because of
natural background conditions or pollution sources other than CSOs, a total maximum daily load,
including a wasteload allocation and a load allocation, or other means should be used to apportion
pollutant loads;

iii. The planned control program will provide the maximum pollution reduction benefits reasonably
attainable; and

iv. The planned control program is designed to allow cost-effective expansion or cost-effective
retrofitting if additional controls are subsequently determined to be necessary to meet WQS or
designated uses.

The policy defines an overflow event for the purposes of criterion i as one or more untreated overflow
events from anywhere within a particular CSS caused by a precipitation event. The CSS discharge is
considered an untreated overflow if it does not receive the minimum treatment described in Section 4.1
above.

Overflow data should be presented so that they can be evaluated on an average annual basis. Figure 1
below shows the number of untreated overflow events per year after CSO control implementation for a
six-year period (years 2 through 7) compared to an average of pre-control conditions (year 1). It is worth
noting that, although the permittee exceeded four overflows in year 3 (the second year of post control),
the annual average for the six post-control years is less than four overflows per year. This indicates that
the permittee is in compliance with this requirement. Note that the six years of post CSO control data
presented in the figure are for example purposes only; each individual permittee should discuss the
appropriate time frames for evaluating the success of CSO frequency targets with their NPDES authority
to ensure agreement that adequate data are collected.

Permittees should provide data on the number of overflows from the CSS that meet the overflow
definition provided above. These data can either be measured or modeled. In smaller, less complex
systems, it might be most appropriate to monitor the number of overflow events directly. However, in
more complex systems with a large number of outfalls or when CSO outfalls are submerged, it could be
difficult to monitor all the outfalls directly to record overflows. In such cases, it might be more
appropriate to use a model to predict the number of overflows in the reporting period. The number of
overflows could be based on running a properly calibrated and validated model with precipitation data
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Figure 1. Annual Overflow Events Used to Evaluate Criterion i of the Presumption Approach

collected during the reporting period, or it could be based on modeling a series of design storms used in
developing the LTCP. The following section discusses how to monitor CSO frequency, including discussions
of where and how to monitor, how to use hydrologic and hydraulic models to estimate CSO frequency, and
then provides some examples of monitoring programs designed to collect data on CSO frequency.

4.1.1.1 Direct Monitoring of CSO Frequency

Direct monitoring of CSO frequency consists of recording physical data indicating that CSOs have
occurred. The types of data that can be used to indicate that CSOs have occurred can be direct
monitoring methods, such as meters or monitors that measure CSO discharges as they occur, or simple
“yes/no” methods, such as placing a wood block or other float on a CSO weir and checking after each
storm event to see if it has been dislodged from the weir. Permittees using direct methods for
monitoring CSO frequency should develop a plan that summarizes what method or combination of
methods they will use to determine if CSO discharges have occurred in the CSS (e.g., block method,
direct measurement); which CSOs they will monitor within the system (e.g., every outfall; outfalls
discharging the most frequently on the basis of previous observations; outfalls in sensitive areas); when
and how often they will monitor them (e.g., after every precipitation event delivering a measurable
amount of precipitation; after every precipitation event reaching a certain threshold level of
precipitation); what type of data they will collect from an event (e.g., block present or absent, meter
reading); how that data should be used to determine if a CSO event has occurred (e.g., CSO event has
occurred if the block is absent from the weir or CSO event has occurred if the meter has registered
flow); and, perhaps most importantly, explain how their data are suitably representative of all the CSOs
in the system. It would be expected that permittees with populations more than 75, 000 would utilize
metering or an event monitoring/modeling system.
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4.1.1.1.1 Methods for Measuring CSO Frequency

There are a number of methods for evaluating whether a CSO has occurred, ranging from the simple to

the sophisticated. This section discusses several of these methods, but individual permittees may devise

other methods for determining whether CSOs have occurred. NPDES authorities should review the

methods proposed by the permittees to ensure that they will measure CSO discharges effectively, and

that the method proposed is appropriate to provide the data needed for the LTCP.

Visual observation—This is the most direct way to determine if a CSO is occurring is to have field
personnel conduct visual observations at the CSO. There are drawbacks to this method,
including timing, the health and safety of field personnel and the fact that it can be expensive to
mobilize field crews to monitor wet-weather events, and some discharges may also occur below
the water line.

Block method—In this method, a wood or foam block or some other type of lightweight marker
is placed on top of the weir or hydraulic control at the approximate water level that initiates an
overflow. The block is then checked after each rainfall to determine if it has been dislodged. If
the block has moved or is missing, a CSO discharge is presumed to have occurred. If the block is
still on the weir, no CSO event has occurred.

The block method is simple and low cost. However, it is appropriate only for outfalls that have a
weir system or some suitable type of structure on which the block can be placed. This method
also requires field crews to access the location after each rainfall.

Chalk board method*—In this method, a chalk board is used as a simple depth-measuring
device, and the occurrence of a CSO is interpreted from the depth of the water at the location of
the chalkboard. The chalkboard is placed at a strategic location in the CSS—typically in a
manhole. A horizontal chalk line is drawn on the board at a height representing the depth of
water needed to cause a CSO discharge. The chalkboard is checked after each rainfall. If the
chalk line is washed away, the water level reached the chalk line, and a CSO discharge is
presumed to have occurred.

The chalk method can be effective if there is a suitable location and space to fasten the
chalkboard. However, this method requires the permittee to know accurately beforehand at
what depth of water in each manhole CSOs will occur.

Metering—Metering is an excellent way to capture an abundance of data about CSOs, including
whether they have occurred, overflow duration and the volume discharged. However, metering
is expensive because of the capital costs of the meters themselves, costs for meter installation,
operations and maintenance, and potential replacement costs for damaged meters.

Hydraulic Monitoring Using Remote Sensors—Recent advances in wireless radio network
technology makes it possible for communities to establish a data acquisition system that
uploads flow information collected from various points throughout the CSS to a secure website.

! A variation of the chalk board method is to use pressurized air to blow a coating of chalk dust onto the walls and
bottom of normally dry CSO outfall pipes and observe the coating after each rainfall. When the coating is missing,
a CSO discharge can be inferred.
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This approach avoids the costs associated with creating a centralized database or linking to an
existing SCADA system. Microcomputers embedded within the CSS are connected to flow
sensors that are mounted on the undersides of manhole covers. Remote sensors can also be
used to detect pressure and actuate valves that divert flows to basins for storage or treatment.

4.1.1.1.2 Determining the Outfalls to Evaluate

When identifying the outfalls to evaluate for determining CSO frequency, the permittee can focus on the
worst-case scenario and restrict monitoring to the outfall or outfalls that are known to be most
susceptible to overflows. These outfalls might be known from historical observations, or they can be
determined by hydraulic analysis to identify flow bottlenecks in the sewer system. If historical data or
analysis of the system suggests that different rain events cause different CSOs to overflow, this should
be taken into account when deciding on which outfalls to monitor for results that are adequately
representative of the whole system.

4.1.1.1.3 Determining When and How Often to Monitor

As with determining which outfalls to evaluate, historical observations or analysis of rainfall response
patterns may provide insight into when and how often to monitor the outfalls. These historical data could
show the volume and intensity of precipitation that typically causes overflows, and permittees can track
rain events and then determine which outfalls need to be monitored. Alternatively, if the permittee does
not have a good idea of the rainfall/response relationship, monitoring could consist of the following:

e Choosing a certain number of precipitation events to monitor (e.g., monitor until five storms of
a certain size are evaluated)

e Targeting a certain sized precipitation event (e.g., 3-month, 24-hour storm)

e Monitoring all precipitation events over a representative time period

If the permittee does not choose to monitor all precipitation events, the permittee will have to
extrapolate the number of CSO events from the data collected. Therefore, it is important to choose a
monitoring method that will allow extrapolation of the number of overflows with a reasonable
expectation of accuracy. For example, if the permittee has a good model of the system, it might be
possible to predict overflows at several outfalls by monitoring for overflows at several key outfalls.

4.1.1.1.4 Data Collection

The data collected should allow an evaluation of whether a CSO has occurred. For the simple methods,
such as direct observation of the outfall or evaluation of blocks or chalk lines, a simple yes or no on
whether a CSO has occurred should be sufficient. For other methods of evaluating CSO occurrences,
such as metering, permittees might want to collect other data, such as the volume and duration of
overflow. These data can be used for a calibration of a hydraulic model of the CSS or in other analyses.
Permittees should also collect coincidental precipitation data to define or validate previously-developed
rainfall response relationships.
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4.1.1.1.5 Data Evaluation

For most methods of evaluating whether a CSO has occurred—such as block testing and evaluating chalk
lines—the evaluations should be straightforward. However, for metering data, the permittee might have
to evaluate the data to determine whether a CSO has occurred. If the permittee had previously used
metering data as part of the characterization of the system, the method for interpreting CSO events
might already have been developed. If no metering had been done previously, the permittee should also
discuss the method for interpreting the data and determining whether an overflow has occurred. For
example with continuous metering data, a break in overflow discharge of 72 hours or longer is typically
adopted to determine when one overflow event has ended and a new even has started.

4.1.1.2 Estimating CSO Frequency Using Modeling

Modeling can be a valuable tool for complex CSSs because it allows the permittee to be more confident
in evaluating different circumstances and scenarios after calibration and validation of the model. With
respect to estimating CSO frequencies, models can be especially useful in large or complex systems
where it might be difficult to monitor individual outfalls or where it might be difficult to predict the
response of the CSS to different rainfall events.

Many permittees have developed models of the CSS to evaluate different CSO control scenarios for
evaluating control requirements in the LTCP. If the permittee has used the Presumption Approach of
achieving no more than four overflows, on average annual basis, the model should already be designed to
evaluate the frequency of overflows in the system. In such a case, the permittee should update the model
to reflect the implementation of CSO controls, validate and/or recalibrate the model, and then run the
model in a continuous simulation that is based on a sequence of storms. This accounts for the additive and
antecedent effects of storms occurring close together. A continuous simulation also covers storms with a
range of different characteristics. The permittee should then report the predicted number of overflows
within the simulation period, and the NPDES authority can use these results to evaluate whether the
permittee has achieved acceptable levels of CSO control. Note that such models are typically verified with
some monitoring data (typically metered flow data). Permittees should include a discussion of how they
will collect monitoring data to verify the model in the post construction compliance monitoring phase.

4.1.2 CSO Volume Control Targets

Criterion ii of the Presumption Approach states that the permittee will achieve the elimination or
capture for treatment of no less than 85 percent by volume of the combined sewage collected in the CSS
during precipitation events on an annual average basis. This type of CSO control can be evaluated by
collecting and studying CSO volume data.

Many permittees will have completed flow monitoring during the characterization phase of their LTCP,
and therefore the permittee may already have good information to use to evaluate CSO volume targets.
Permittees are encouraged to use any existing data in their evaluations, and to use the data in this
section to supplement their data collection efforts to ensure that the data is adequate to evaluate CSO
volume control targets.
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Communities that use modeling should integrate the results of their Post Construction
Compliance Monitoring

CSS communities should assess whether their specific performance criteria have been achieved by
verifying that the remaining CSO discharges are in compliance with the water quality goals of the CWA.
In most cases, bacteria will be the pollutant of concern, and this will need to be quantified by the
determination of the number of residual untreated overflows for a predefined “typical year.” For a
community that has used a model to assist in the determination of the final alternative of the LTCP, the
following steps would typically need to occur after LTCP implementation is complete to determine
whether performance criteria have been achieved:

1. During precipitation events, collect the following data for each event: rainfall data; overflow
volumes and frequency and duration at each CSO location; predefined water quality sampling in
the receiving water (for predefined parameters and at predefined locations);

2. Run the hydraulic model (if applicable) to see if, using the rainfall data experienced during the
monitoring period, the model is predicting the same number and magnitude of overflows as
actually observed during the monitoring period within the degree of accuracy of the validated
model;

3. Modify the model, if necessary, so it is again accurately calibrated so that it predicts with as
much accuracy as possible what has been observed during the post construction monitoring
program sampling. Note that this will be the first time the model will be verified with the
design/measures specified in the LTCP, NPDES permit, consent decree or order implemented
and the model might need to be adjusted until it is calibrated/validated to predict the same CSO
activation frequency, duration, and volume as observed in the sampling results;

4. When the model has been verified to be accurately calibrated to the “actual future sewer
hydraulic design” that was basis of the LTCP, NPDES permit, consent decree or order, run the
model again on the predefined “typical year” to see how many overflows are predicted to occur;

5. If the model simulation predicts, using the “typical year" rainfall data, that the number of
overflows meets the specified performance of the LTCP, NPDES permit, consent decree or
order (e.g., <4 overflows in a typical year), then the performance criteria are deemed to be met;

6. Evaluate the residual overflows if sampling has indicated the water quality goals of the CWA are
still not being met. This will require coordination with state and federal regulators to determine if
any additional work may be warranted or how o