
September 2010 NPDES Permit Writers’ Manual 
 

 
 
 
 

 

Chapter 8: Monitoring and Reporting Conditions 8-1 

CHAPTER 8. Monitoring and Reporting Conditions 

This chapter describes the monitoring and reporting conditions that a permit writer establishes in a 
National Pollutant Discharge Elimination System (NPDES) permit. The monitoring and reporting 
conditions require the permittee to conduct routine or episodic self-monitoring of permitted discharges 
and internal operations (where applicable) and report the analytical results to the permitting authority with 
the information necessary to evaluate discharge characteristics and compliance status. Periodic 
monitoring and reporting establish an ongoing record of the permittee’s compliance status and, where 
violations are detected, create a basis for any necessary enforcement actions. 

The monitoring and reporting conditions section of an NPDES permit generally includes specific 
requirements for the following items: 

 Monitoring locations. 
 Monitoring frequencies. 
 Sample collection methods. 
 Analytical methods. 
 Reporting and recordkeeping requirements. 

The following sections provide an overview of the considerations involved in determining appropriate 
monitoring, reporting, and recordkeeping requirements, and how to properly incorporate the appropriate 
requirements in an NPDES permit. 

8.1 Establishing Monitoring Conditions 

The NPDES regulations require facilities discharging pollutants to waters of the United States to 
periodically evaluate compliance with the effluent limitations established in their permits and provide the 
results to the permitting authority. A permit writer should consider several factors when determining the 
specific requirements to be included in the NPDES permit. Inappropriate or incomplete monitoring 
requirements can lead to inaccurate compliance determinations. Factors that could affect sampling 
location, sampling method, and sampling frequency include the following: 

 Applicability of effluent limitations guidelines and standards (effluent guidelines). 
 Wastestream and process variability. 
 Access to sample locations. 
 Pollutants discharged. 
 Effluent limitations. 
 Discharge frequencies (e.g., continuous versus intermittent). 
 Effect of flow or pollutant load or both on the receiving water. 
 Characteristics of the pollutants discharged. 
 Permittee’s compliance history. 
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8.1.1 Purposes of Monitoring 

Monitoring is performed to determine compliance with effluent limitations established in NPDES 
permits, establish a basis for enforcement actions, assess treatment efficiency, characterize effluents and 
characterize receiving water. 

Regulations requiring the establishment of monitoring and reporting conditions in NPDES permits are at 
Title 40 of the Code of Federal Regulations (CFR) 122.44(i) and 122.48. Regulations at § 122.44(i) 
require permittees to monitor pollutant mass (or other applicable unit of measure) and effluent volume 
and to provide other measurements (as appropriate) using the test methods established at Part 136. That 
subpart also establishes that NPDES permits (with certain specific exceptions as discussed in section 
8.1.3 below) must require permittees to monitor for all limited pollutants and report data at least once per 
year. 

Regulations at § 122.48 stipulate that all permits must specify requirements concerning the proper use, 
maintenance, and installation of monitoring equipment or methods (including biological monitoring 
methods when appropriate). NPDES permits must also specify the monitoring type, intervals, and 
frequency sufficient to yield data that are representative of the activity. The following sections focus on 
developing permit monitoring conditions that properly address these regulatory requirements. 

8.1.2 Monitoring Location 

The permit writer should specify the appropriate monitoring location in an NPDES permit to ensure 
compliance with the permit limitations and provide the necessary data to determine the effects of an 
effluent on the receiving water. The NPDES regulations do not prescribe exact monitoring locations; 
rather, the permit writer is responsible for determining the most appropriate monitoring location(s) and 
indicating the location(s) in the permit. Ultimately, the permittee is responsible for providing a safe and 
accessible sampling point that is representative of the discharge [§ 122.41(j)(1)]. 

The permit writer should consider the following questions when selecting a monitoring location: 

 Is the monitoring location on the facility’s property. 
 Is the monitoring location accessible to the permittee and the permitting authority. 
 Will the results be representative of the targeted wastestream. 
 Is monitoring at internal points needed? 

Permit writers should establish monitoring locations where the wastewater is well mixed, such as near a 
Parshall flume or at a location in a sewer with hydraulic turbulence. Weirs tend to enhance the settling of 
solids immediately upstream and the accumulation of floating oil or grease immediately downstream. 
Such locations should be avoided for sampling. 

The permit writer can specify monitoring locations with either a narrative description or a diagram of the 
permittee’s facility. Exhibit 8-1 provides examples of how to specify monitoring locations in a permit 
either by narrative or by diagram. 
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Exhibit 8-1 Examples of specifying monitoring locations in permits 

Narrative 
A. Monitoring Locations 

 
1. Discharge from the Chemistry-Fine Arts Building must be sampled at the Parshall flume before the 

discharge point for Outfall 001. 
2. Discharge from the Physics Building must be sampled at the Parshall flume before the discharge point for 

Outfall 002. 
3. Discharge from the Research Lab No. 1 must be sampled at the Parshall flume before the discharge point 

for Outfall 003. 
 

Diagram 
A. Monitoring Locations 

 
Outfall  Description 
 
001 Discharge Pipe: Discharge of wastewater generated by all regulated metal finishing processes 

at the facility. Samples must be collected at the point indicated on the diagram below. 
 

Final pH 
Adjustment
Tank * Sample Point

*

Parshall Flume

Receiving 
Stream

Outfall
001

 

 

The monitoring location will vary depending on the type of monitoring required. The following sections 
discuss monitoring location considerations for each monitoring type. 

8.1.2.1 Influent and source water monitoring locations 

Influent monitoring is monitoring of a wastestream before that wastestream receives treatment. The 
permit writer should require influent monitoring when a characterization of the influent is needed to 
determine compliance with a permit condition, such as the 5-day biochemical oxygen demand (BOD5) 
and total suspended solids (TSS) percent removal limitations required by the secondary treatment 
standards for publicly owned treatment works (POTWs). 

Source water monitoring is the monitoring of source water before use as process water (e.g., river water 
used as contact cooling water). The permit writer should require source water monitoring if intake credits 
are established as specified in § 122.45(g). 

Influent and source water monitoring locations should ensure a representative sample of raw intake water 
before any processes or treatment that could alter the properties of the intake water. 



September 2010 NPDES Permit Writers’ Manual 
 

 

 

8-4 Chapter 8: Monitoring and Reporting Conditions 

8.1.2.2 Internal monitoring locations 

Internal monitoring is the monitoring of wastestreams at a location within the facility before discharge to 
waters of the United States. The NPDES regulations at § 122.45(h) allow internal monitoring points to be 
established when needed to determine compliance with a standard and in cases where setting an external 
monitoring location is not feasible. The permit writer may require internal monitoring to determine 
compliance with technology-based effluent limitations (TBELs) for a wastestream before commingling 
with other process or non-process wastestreams. Internal monitoring is generally not appropriate for 
determining compliance with water quality-based effluent limitations (WQBELs) unless final effluent 
monitoring is impractical (e.g., the final discharge point is submerged or inaccessible). 

Examples of reasons for requiring designation of internal monitoring locations include the following: 

 Ensuring compliance with effluent guidelines (at non-POTW facilities): When non-process 
wastewaters dilute process wastewaters subject to effluent guidelines, monitoring the combined 
discharge might not accurately allow determination of whether the facility is complying with the 
effluent guidelines. Under such circumstances, the permit writer might consider requiring 
monitoring for compliance with TBELs before the process wastewater is combined with non-
process wastewater. 

 Ensuring compliance with secondary treatment standards (for POTWs only): Some POTWs 
include treatment processes that do not address pollutants regulated by secondary treatment 
standards and that could interfere with the ability to accurately monitor for compliance with 
secondary treatment standards. Under such circumstances, the permit writer could consider 
requiring monitoring for compliance with limitations derived from secondary treatment standards 
before such processes. For example, the permit could require effluent monitoring for compliance 
with limitations derived from secondary treatment standards after secondary clarification but 
before disinfection. 

 Allowing detection of a pollutant: Instances could arise where the combination of process and 
non-process wastewaters result in dilution of a pollutant of concern such that it would not be 
detectable using approved analytical methods. Internal monitoring would enable characterization 
of the pollutant before dilution with other wastewaters. 

Where the permit writer determines that internal monitoring is necessary, § 122.45(h)(2) states that 
limitations on internal wastestreams may be imposed only where the permit fact sheet sets forth the 
exceptional circumstances requiring application of limitations at those locations. 

8.1.2.3 Effluent monitoring locations 

Effluent monitoring is monitoring of the final effluent after all treatment processes. The permit writer 
should require effluent monitoring to determine compliance with final effluent limitations established in 
the permit. Effluent monitoring also can be used to provide data to assess the possible impact of the 
discharge on the receiving water. 

Effluent monitoring locations should provide a representative sample of the effluent being discharged into 
the receiving water. Effluent monitoring locations should be established after all industrial uses and 
treatment processes. Most importantly, the point where a final effluent limitation applies and the point 
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where monitoring is required must be the same. A logical effluent monitoring point is just before 
discharge to the receiving water. This is particularly true for ensuring compliance with WQBELs. 

8.1.3 Monitoring Frequency 

The permit writer should establish monitoring frequencies sufficient to characterize the effluent quality 
and to detect events of noncompliance, considering the need for data and, as appropriate, the potential 
cost to the permittee. Monitoring frequency should be determined on a case-by-case basis, and decisions 
for setting monitoring frequency should be described in the fact sheet. Some states have their own 
monitoring guidelines that can help a permit writer determine an appropriate monitoring frequency. 

To establish a monitoring frequency, the permit writer should consider the variability of the concentration 
of various parameters by reviewing effluent data for the facility (e.g., from discharge monitoring reports 
[DMRs]) or, without actual data, information from similar dischargers. A highly variable discharge 
should require more frequent monitoring than a discharge that is relatively consistent over time 
(particularly in terms of flow and pollutant concentration). Other factors that should be considered when 
establishing appropriate monitoring frequencies include the following: 

 Design capacity of the treatment facility. The monitoring frequency might need to be increased 
at facilities where the treatment facility is nearing design capacity. For example, at equivalent 
average flow rates, a large lagoon system that is not susceptible to bypasses would require less 
frequent monitoring than an overloaded treatment facility that experiences fluctuating flow rates 
from infiltration or large batch discharges from an industrial user system. The lagoon should have 
a relatively low variability compared to the facility receiving batch discharges. 

 Treatment method used. The monitoring frequency will be similar for similar treatment 
processes. The type of wastewater treatment used by the facility might affect the frequency of 
effluent monitoring. An industrial facility employing biological treatment would have a similar 
monitoring frequency as a secondary treatment plant with the same units used for wastewater 
treatment. If the treatment method is appropriate and achieving high pollutant removals on a 
consistent basis, monitoring could be less frequent than for a plant with little or insufficient 
treatment. 

 Compliance history. The monitoring frequency might need to be adjusted to reflect the 
compliance history of the facility. A facility with problems achieving compliance generally 
should be required to perform more frequent monitoring to characterize the source or cause of the 
problems or to detect noncompliance. 

 Cost of monitoring relative to permittee’s capabilities. The monitoring frequency should not 
be excessive and should be what is necessary to provide sufficient information about the 
discharge. 

 Location of the discharge. The monitoring frequency could be increased if the discharge is to 
sensitive waters or is near a public water supply. 

 Nature of the pollutants. To accurately characterize the discharge, the monitoring frequency 
might be increased for wastewaters with highly toxic pollutants or where the nature of the 
pollutants varies. 
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 Frequency of the discharge. The monitoring frequency for a wastewater discharged in batches 
infrequently should differ from that for a continuous discharge of highly concentrated wastewater 
or a wastewater containing a pollutant that is found infrequently and at very low concentrations. 
The production schedule of the facility (e.g., seasonal, daily), the plant washdown schedule, and 
other similar factors should be considered. 

 Number of monthly samples used in developing effluent limitations. When establishing 
monitoring frequency, the permit writer should consider the number of monthly samples used in 
developing average monthly WQBELs. If the discharger monitors less frequently than the 
monthly monitoring frequency assumed when developing applicable effluent guidelines or in 
calculating a WQBEL, it could be more difficult for the discharger to comply with its average 
monthly effluent limitations. For example, if an average monthly limitation is established 
assuming a monitoring frequency of four times per month (i.e., the limit is the expected average 
of four samples taken during a month), a discharger taking only one sample per month would 
statistically have a greater chance of exceeding its average monthly limit than if it sampled at 
least four times per month. 

 Tiered limitations. The monitoring frequency requirements should correspond to the applicable 
tiers in cases where the permit writer has included tiered limitations. If a facility has seasonal 
discharge limitations, it might be appropriate to increase the monitoring frequency during the 
higher production season, and reduce the frequency during the off-season. 

 Other Considerations. To ensure representative monitoring, permit conditions could be included 
to require monitoring on the same day, week, or month for parameters that might be correlated in 
some way. For example, coordinating the monitoring requirements for parameters such as 
pathogens and chlorine or metals and pH can provide information for both compliance 
assessment and determination of treatment efficacy. 

A permit writer could also establish a tiered monitoring schedule that reduces or increases the monitoring 
frequency during a permit cycle. Tiered monitoring might be appropriate for discharges where the initial 
sampling shows compliance with effluent limitations, justifying a reduction in monitoring frequency over 
time. Conversely, if problems are found during the initial sampling, more frequent sampling and more 
comprehensive monitoring can be applied. This step-wise approach could lead to lower monitoring costs 
for permittees while still providing the data needed to demonstrate compliance with effluent limitations. 

In 1996 EPA issued Interim Guidance for Performance-Based Reductions of NPDES Permit Monitoring 
Frequencies <www.epa.gov/npdes/pubs/perf-red.pdf>. Under the guidance, NPDES reporting and monitoring 
requirements may be reduced on the basis of a demonstration of excellent historical performance. 
Facilities can demonstrate that historical performance by meeting a set of compliance and enforcement 
criteria and by demonstrating their ability to consistently discharge pollutants below the levels necessary 
to meet their existing NPDES permit limitations. Reductions are determined parameter-by-parameter, on 
the basis of the existing monitoring frequency and the percentage below the limitation at which the 
parameter is being discharged. The reductions are incorporated when the permit is reissued. To remain 
eligible for the reductions, permittees are expected to maintain the parameter performance levels and 
good compliance on which the reductions were based. 

http://www.epa.gov/npdes/pubs/perf-red.pdf�
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8.1.4 Sample Collection 

The permit writer must specify the sample collection method for all parameters required to be monitored 
in the permit. The permit writer should determine the sample collection method on the basis of the 
characteristics of each specific discharge. Certain sample collection and storage requirements are 
identified as part of the analytical methods specified in Part 136. (Section 8.3 below presents more on 
analytical methods.) The two most frequently used sampling methods are grab and composite. For more 
detailed information on sample collection methods, permit writers should refer to Chapter 5 (Sampling) of 
the NPDES Compliance Inspection Manual1 
<www.epa.gov/compliance/resources/publications/monitoring/cwa/inspections/npdesinspect/npdesmanual.html>. 

8.1.4.1 Grab Samples 

Grab samples are individual samples collected over a period not exceeding 15 minutes and that are 
representative of conditions at the time the sample is collected. Grab samples are appropriate when the 
flow and characteristics of the wastestream being sampled are relatively constant. The sample volume 
depends on the type and number of analyses to be performed. A grab sample is appropriate when a 
sample is needed to 

 Monitor an effluent that does not discharge on a continuous basis. 
 Provide information about instantaneous concentrations of pollutants at a specific time. 
 Allow collection of a variable sample volume. 
 Corroborate composite samples. 
 Monitor parameters not amenable to compositing (e.g., temperature). 

Grab samples can also be used to determine the spatial variability of a parameter or information on 
variability over a short period. They also are useful for monitoring intermittent wastewater flows from 
well-mixed batch process tanks. 

8.1.4.2 Composite Samples 

Composite samples are collected over time, either by continuous sampling or by mixing discrete samples, 
and represent the average characteristics of the wastestream during the sample period. Composite samples 
might provide a more representative measure of the discharge of pollutants over a given period than grab 
samples, and are used when any of the following is true: 

 A measure of the average pollutant concentration during the compositing period is needed. 
 A measure of mass loadings per unit of time is needed. 
 Wastewater characteristics are highly variable. 

Composite samples can be discrete samples (see discussion of sequential sampling in section 8.1.4.3 
below) or a single combined sample and are collected either manually or with automatic samplers. There 
are two general types of composite sampling: time-proportional and flow-proportional. The permit writer 
should clearly express which type is required in the permit. 

Time-proportional composite sample: This method collects a fixed volume (V) of discrete sample aliquots 
in one container at constant time intervals (t) as shown in Exhibit 8-2. 

http://www.epa.gov/compliance/resources/publications/monitoring/cwa/inspections/npdesinspect/npdesmanual.html�
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Exhibit 8-2 Visual interpretation of time-proportional composite monitoring 

 

Time-proportional composite monitoring is appropriate when the flow of the sampled stream is constant 
(flow rate does not vary more than ±10 percent of the average flow rate) or when flow-monitoring 
equipment is not available. Automatically timed composited samples are usually preferred over manually 
collected composites. Composite samples collected by hand are appropriate for infrequent analyses and 
screening or if the subsamples have a fixed volume at equal time intervals. 

Flow-proportional composite sample: There are two methods used for this type of sample: constant-
volume when the interval time varies between samples, or constant-time when the interval volume 
collected varies between samples as shown in Exhibit 8-3. 

Exhibit 8-3 Visual interpretation of flow-proportional composite monitoring 

 

The constant-volume, flow-proportional, composite monitoring method collects a constant sample 
volume at varying time intervals proportional to stream flow (e.g., 200 milliliters sample collected for 
every 5,000 gallons of flow). The constant-time, flow-proportional, composite monitoring method 
collects the sample by adjusting the volume of each aliquot as the flow varies, while maintaining a 
constant time interval between the aliquots. 

Flow-proportional composite sampling is usually preferred over time-proportional composite sampling 
when the effluent flow volume varies appreciably over time. If there is no flow-measuring device, 
effluent samples can be manually composited using the influent flow measurement without any correction 
for time lag. The error in the influent and effluent flow measurement is insignificant except in those cases 
where large volumes of water are impounded, as in equalization basins. 

If a sampling protocol is not specified in the regulations, the permit writer should establish the duration of 
the compositing period and frequency of aliquot collection. The permit writer should also establish the 
time frame within which the sample is to be collected and the number of individual aliquots in the 
composite. 
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There are instances where composite samples are inappropriate. For example, the permit application 
regulations at § 122.21(g)(7) indicate that grab samples must be used for sampling several parameters that 
may change during the time it takes to composite the sample. Composite samples can be used for whole 
effluent toxicity (WET) testing; however, if there is concern that there are toxicity spikes or that the 
toxicant is a parameter for which composite sampling is not appropriate, grab samples for WET testing 
could be specified in the permit. 

8.1.4.3 Sequential and Continuous Monitoring 

Sequential monitoring refers to collecting discrete samples in individual containers in regular succession, 
such as timed intervals or discharge increments. Sequential grab samples provide a characteristic of the 
wastestream over a given time. Automatic sequential monitoring may be done with a special type of 
automatic sampling device that collects relatively small amounts of a sampled wastestream with the 
interval between sampling proportioned based on either time or effluent flow. Unlike a combined 
composite sampler, the sequential sampling device automatically retrieves a sample and holds it in a 
bottle separate from other automatically retrieved samples. Many individual samples can be stored 
separately in the unit rather than combining aliquots in a common bottle. 

Continuous monitoring is another option for a limited number of parameters such as flow, total organic 
carbon (TOC), temperature, pH, conductivity, residual chlorine, fluoride, and dissolved oxygen. When 
establishing continuous monitoring requirements, the permit writer should be aware that the NPDES 
regulations concerning pH limitations allow for a period of excursion when the effluent is being 
continuously monitored (§ 401.17). The reliability, accuracy, and cost of continuous monitoring vary with 
the parameter monitored. The permit writer should consider the environmental significance of the 
variation of any of these parameters in the effluent and the cost of continuous monitoring before 
establishing continuous monitoring requirements in the permit. 

8.2 Additional Monitoring Requirements and WET Testing 

A variety of discharges other than traditional POTW or industrial wastewater discharges, including 
biosolids (sewage sludge), combined sewer and sanitary sewer overflows, and stormwater, are regulated 
under the NPDES permit program. In addition, many permits include requirements for WET testing. As 
discussed in this section, a permit writer should account for such unique discharges and testing 
requirements in establishing monitoring requirements. 

8.2.1 Biosolids (Sewage Sludge) 

The purpose of monitoring sewage sludge is to ensure safe use or disposal of the sludge. Sewage sludge 
regulations specified in Part 503 require monitoring of sewage sludge that is applied to land, placed on a 
surface disposal site, or incinerated. The frequency of monitoring is based on the annual amount of 
sewage sludge that is used or disposed of by those methods. POTWs that provide the sewage sludge to 
another party for further treatment (such as composting) must provide that party with the information 
necessary to comply with regulations at Part 503. Sewage sludge disposed of in a municipal solid waste 
landfill unit must meet the criteria for municipal solid waste landfills in the regulations at Part 258. 
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Exhibit 8-4 shows the minimum monitoring requirements established in Part 503 for sewage sludge 
before use and disposal. More frequent monitoring for any of the required or recommended parameters is 
appropriate when the POTW has any of the following: 

 A highly variable influent load of toxics or organic solids. 
 A significant industrial load. 
 A history of process upsets due to toxics, or of adverse environmental impacts due to sludge use 

or disposal activities. 

Exhibit 8-4 Minimum requirements for sewage sludge monitoring, based on method of sludge 
use or disposal 

Method Monitoring requirements Frequency 
Citation 
(40 CFR) 

Land application 

 Sludge weight and percent total 
solids 

 Metals: As, Cd, Cu, Pb, Hg, Mo, 
Ni, Se, and Zn 

 Pathogen Density 
 Vector Attraction Reduction 

Based on dry weight of sludge in metric 
tons per year: 
 > zero but < 290: annually 
 = or > 290 but < 1,500: quarterly 
 = or > 1,500 but < 15,000: bimonthly 
 = or > 15,000: monthly 

§ 503.16 

Co-disposal in 
municipal solid 
waste landfill 

 Sludge weight and percent total 
solids 

 Passes Paint-Filter Liquid Test 
 Suitability of sludge used as cover 
 Characterize in accordance with 

hazardous waste rules 

Monitoring requirements or frequency not 
specified by Part 503. Determined by 
local health authority or landfill 
owner/operator. 

Part 258 

 Sludge weight and percent total 
solids 

 Metals: As, Cr, Ni (Unlined sites 
only) 

 Pathogen Density 
 Vector Attraction Reduction 

Based on dry weight of sludge in metric 
tons per year: 
 > zero but < 290: annually 
 = or > 290 but < 1,500: quarterly 
 = or > 1,500 but < 15,000: bimonthly 
 = or > 15,000: monthly 

Surface 
disposal: 
lined sites with 
leachate 
collection and 
unlined sites 

 Methane gas  Continuously 

§ 503.26 

 Sludge weight and percent total 
solids 

 Metals: As, Cd, Cr, Pb, and Ni 

Based on dry weight of sludge in metric 
tons per year: 
 > zero but < 290: annually 
 = or > 290 but < 1,500: quarterly 
 = or > 1,500 but < 15,000: bimonthly 
 = or > 15,000: monthly 

 Be and Hg (National Emissions 
Standards) 

 As required by permitting authority 
(local air authority) 

 THC or O2, moisture, combustion 
temperatures 

 Continuously 

Incineration 

 Air pollution control device 
operating parameters 

 As required by permitting authority 

§ 503.46 

Notes: 
Monitoring frequencies required by Part 503 may be reduced after 2 years of monitoring, but in no case may be less than once 
per year. 
A successful land application program could necessitate sampling for other constituents of concern (such as nitrogen) in 
determining appropriate agronomic rates. The permit writer will determine additional monitoring requirements. 
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The sampling and analysis methods specified in § 503.8 and Part 136 should be followed for monitoring 
the required parameters. Without any specific methods in Part 503, guidance on appropriate methods is in 
the following documents: 

 Part 503 Implementation Guidance2 <www.epa.gov/npdes/pubs/owm0237.pdf>. 
 POTW Sludge Sampling and Analysis Guidance Document3 <www.epa.gov/npdes/pubs/owm012.pdf>. 
 Control of Pathogens and Vector Attraction in Sewage Sludge4 

<www.epa.gov/ORD/NRMRL/pubs/625r92013/625r92013.htm>. 

8.2.2 Combined Sewer Overflows (CSOs) and Sanitary Sewer Overflows 
(SSOs) 

EPA’s Combined Sewer Overflow (CSO) Control Policy (59 FR 18688, April 19, 1994) requires 
monitoring to characterize the combined sewer system, assist in developing a Long-Term Control Plan 
(LTCP), and show compliance with permit requirements. The permit writer should ensure the following: 

 Monitoring is done to develop an initial system characterization as part of the nine minimum 
controls to reduce CSOs and their effect on receiving water quality. Such monitoring includes 
analyzing existing data on precipitation events, on the combined sewer system and CSOs, on 
water quality, and conducting field inspections. 

 As part of the LTCP, a permittee is required to develop a more complete characterization of the 
sewer system through monitoring and modeling. 

 Show compliance with the permit requirements and ultimately the attainment of water quality 
standards, the permittee is required to conduct a post-construction compliance monitoring 
program. Specific monitoring requirements of the post-construction compliance monitoring 
program will be unique to each permittee’s LTCP and should be established as specific 
monitoring conditions in the individual NPDES permit. 

These monitoring conditions should require monitoring of certain key parameters during a representative 
number of CSOs from a representative number of wet-weather events along with ambient water quality 
monitoring to ascertain attainment of water quality standards. EPA has prepared a guidance manual on 
monitoring entitled Combined Sewer Overflows: Guidance for Monitoring and Modeling5 
<www.epa.gov/npdes/pubs/sewer.pdf>. 

A facility’s permit might also contain monitoring requirements for sanitary sewer overflows (SSOs). SSO 
monitoring requirements would be developed on a case-by-case basis. 

8.2.3 Stormwater Monitoring Considerations 

Stormwater monitoring requirements vary according to the type of permit regulating the stormwater 
discharge and the activity. Municipal separate sewer systems (MS4s) serving more than 100,000 people 
(and some serving less than 100,000) are typically issued individual NPDES permits with monitoring 
requirements that are specific to the MS4. Smaller MS4s regulated under the stormwater Phase II rule are 
typically not required to conduct water quality monitoring as a condition in their NPDES general permit, 
though evaluation of measurable goals may include monitoring. EPA’s multi-sector general permit 
(MSGP) for stormwater discharges from industrial facilities includes analytical monitoring requirements 
based on the type of industrial activity. Finally, operators of construction activity regulated under the 

http://www.epa.gov/npdes/pubs/owm0237.pdf�
http://www.epa.gov/npdes/pubs/owm012.pdf�
http://www.epa.gov/ORD/NRMRL/pubs/625r92013/625r92013.htm�
http://www.epa.gov/npdes/pubs/sewer.pdf�
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construction general permit are typically not required to conduct water quality monitoring; however, some 
states and EPA Regions do require monitoring if the construction activity will discharge to a water 
impaired by sediment.  

Specific monitoring conditions for the federal general stormwater permits are detailed in the most recent 
Construction General Permit or MSGP issued by EPA (available on the EPA Stormwater Program 
Website <www.epa.gov/npdes/stormwater>). Additional documents on stormwater monitoring are: 

 Urban Stormwater BMP Performance: A Guidance Manual for Meeting the National Stormwater 
BMP Database Requirements6 <www.epa.gov/npdes/pubs/montcomplete.pdf>. 

 Guidance Manual for the Monitoring and Reporting Requirements of the NPDES Stormwater 
Multi-Sector General Permit (MSGP)7 <www.epa.gov/npdes/pubs/dmr-fin.pdf>. 

8.2.4 WET Monitoring 

The use of WET testing to evaluate the toxicity in a receiving stream is discussed in section 6.4 of this 
manual and on the NPDES WET Website <www.epa.gov/npdes/wet>. The WET (or biomonitoring) test 
procedures were promulgated in § 136.3 (60 FR 53529, October 16, 1995). EPA revised the WET 
methods in 67 FR 69951, November 19, 2002. WET monitoring conditions included in permits should 
specify the particular biomonitoring test to be used, the test species, required test endpoints, and quality 
assurance/quality control procedures. 

To support permitting agencies in implementing WET methods, EPA has revised and published manuals 
for toxicity test protocols: 

 Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and 
Marine Organisms. 5th ed.8 <www.epa.gov/waterscience/WET/disk2/atx.pdf>. 

 Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to 
Freshwater Organisms. 4th ed.9 <www.epa.gov/waterscience/WET/disk3/ctf.pdf>. 

 Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to 
Marine and Estuarine Organisms. 3rd ed.10 <www.epa.gov/waterscience/WET/disk1/ctm.pdf>. 

 NPDES Compliance Monitoring Inspector Training: Biomonitoring11 <No Link>. 

WET testing samples could be composite or grab samples. Twenty-four hour composite samples are 
suggested except when any of the following are true: 

 The effluent is expected to be more toxic at a certain time of day. 
 Toxicity may be diluted during compositing. 
 The size of the sample needed exceeds the composite sampler volume. 

WET tests are relatively expensive compared to single parameter tests (see section 8.1.5 above on costs). 
Therefore, a permit writer should carefully consider the appropriate frequency for WET testing. A 
discharge with highly variable flow or observed toxicity should have more frequent monitoring than a 
discharge that is relatively consistent over time. As with other parameters, factors that a permit writer 
should consider when establishing appropriate WET monitoring frequencies include the following: 

 Type of treatment process. 

http://www.epa.gov/npdes/stormwater�
http://www.epa.gov/npdes/pubs/montcomplete.pdf�
http://www.epa.gov/npdes/pubs/dmr-fin.pdf�
http://www.epa.gov/npdes/wet�
http://www.epa.gov/waterscience/WET/disk2/atx.pdf�
http://www.epa.gov/waterscience/WET/disk3/ctf.pdf�
http://www.epa.gov/waterscience/WET/disk1/ctm.pdf�
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 Environmental significance and nature of the toxicity. 
 Past compliance record or history. 
 Cost of monitoring relative to financial capabilities. 
 Number of monthly samples used in developing the permit limitation. 
 The frequency of intermittent discharges. 

Samples should be evenly spaced throughout the year so that seasonal variability can be ascertained. 

8.3 Analytical Methods 

The permit writer must specify the analytical methods to be used for monitoring. EPA’s Office of Science 
and Technology’s Clean Water Act Analytical Methods Website <www.epa.gov/waterscience/methods/> 
contains information about analytical methods. 

The standard conditions of the permit [§§ 122.41(j)(4) and 122.44(i)] require that, when available, 
permittees use test procedures specified in Part 136 <www.epa.gov/waterscience/methods/basic.htm>. The 
analytical methods contained in Part 136 are established for conventional, toxic (priority), and some 
nonconventional pollutants. Without analytical methods for a parameter, the permit writer should specify 
the analytical method to be used. There are also procedures to apply for approval of alternative test 
methods in accordance with § 136.4. 

While Part 136 identifies the analytical methods approved for use in the NPDES program, additional 
methods information is available through the National Environmental Methods Index (NEMI) 
<www.nemi.gov/>. NEMI is a Web-based, searchable clearinghouse of methods supported by the U.S. 
Geological Survey and EPA’s Office of Water. NEMI contains summaries of more than 1,100 methods 
and describes them by their performance characteristics and their regulatory status, relative cost, detection 
level, detection level type, accuracy, precision, spiking level, instrumentation, lab equipment, and the 
greenness of analytic methods. Permit writers might find that information useful in comparing the 
features of Part 136 methods that will be used for assessing compliance with the calculated effluent 
limitations. 

When establishing effluent limitations for a specific parameter (based on technology or water quality 
regulatory requirements), it is possible for the value of the calculated limit to fall below the method 
detection limit (MDL) and the minimum level (ML) established by the approved analytical method(s). 
Regardless of whether current analytical methods are available to detect and quantify the parameter at the 
concentration of the calculated limitation, the limitation must be included in the permit as calculated. 

In some instances, there might be two or more approved Part 136 analytical methods available for the 
analysis of a parameter. In such cases, the permit should determine whether there is a need to select one 
of the approved methods and to include a requirement in the permit mandating the use of only the selected 
method. That approach might be necessary where an effluent limit is established at a level that is 
quantifiable by one approved method but is below the ML of another approved method. 

Such a situation often occurs where a permit contains a WQBEL for mercury. To clarify the EPA’s 
position with respect to effluent monitoring for mercury, EPA developed a memo Analytical Methods for 
Mercury in National Pollutant Discharge Elimination System (NPDES) Permits12 
<www.epa.gov/npdes/pubs/mercurymemo_analyticalmethods.pdf>. 

http://www.epa.gov/waterscience/methods/�
http://www.epa.gov/waterscience/methods/basic.htm�
http://www.nemi.gov/�
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Sufficiently Sensitive Methods 

At the time of the writing of this manual, EPA had proposed regulations at §§ 122.21(e), 122.44(i), and 
Part 136, to require the use of sufficiently sensitive methods for analyses conducted for NPDES permit 
applications and for compliance monitoring [75 FR 35712, June 23, 2010]. To ensure that appropriate 
analytical methods are required and performed, see the most current version of these federal 
regulations and applicable state analytical method regulations and policy, 

 

8.4 Reporting Monitoring Results 

The NPDES regulations require the permittee to maintain records and periodically report on monitoring 
activities. The regulations at § 122.41(l)(4)(i) require that monitoring results must be reported on a DMR 
<www.epa.gov/npdes/pubs/dmr.pdf>. Data reported include both data required by the permit and any additional 
data the permittee has collected consistent with permit requirements. All facilities must submit reports (on 
discharges and sludge use or disposal) at least annually, as required by § 122.44(i)(2). POTWs with 
pretreatment programs must submit a pretreatment report at least annually as required by § 403.12(i). 
However, the NPDES regulation states that monitoring frequency and reporting should be dependent on 
the nature and effect of the discharge or sludge use or disposal. Thus, the permit writer can require 
reporting more frequent than annually. 

8.5 Recordkeeping Requirements 

Generally, the permit writer is required by § 122.41(j) to include in the permit the requirement to retain 
records for at least three years, subject to extension by the State Director. Recordkeeping requirements for 
sewage sludge [§ 122.41(j)] and the CAFO program [§ 122.42(e)(2)] require records be kept five years or 
longer if required by the State Director. The permit writer should designate in the permit where records 
should be kept. 

Monitoring records must include the following: 

 Date, place, time of sampling. 
 Name of sampler. 
 Date of analysis. 
 Name of analyst. 
 Analytical methods used. 
 Analytical results. 

According to § 122.41(j), monitoring records must be representative of the discharge. Monitoring records, 
which must be retained, include continuous strip chart recordings, calibration data, copies of all reports 
for the permit, and copies of all data used to compile reports and applications. 

Sewage sludge regulations under §§ 503.17, 503.27, and 503.47 establish recordkeeping requirements 
that vary depending on the use and disposal method for the sewage sludge. The same recordkeeping 
requirements should be applied to other sludge monitoring parameters not regulated by the Part 503 rule. 

 

http://www.epa.gov/npdes/pubs/dmr.pdf�
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