
What Goes Around
Comes Around

How Ohio EPA Uses
What You Report



1972 Clean Water Act:  Objective

To restore and maintain the 
chemical, physical, and biological 
integrity of the Nation's waters

• “fishable/swimmable” goals



Important CWA Principles
1. Discharge of pollutants is not a right

2. Point sources may not discharge 
pollutants to surface waters without a 
permit (e.g. NPDES permit)



Important CWA Principles
3. Point sources must employ best 

available technology economically 
achievable, regardless of receiving 
water condition

4. More stringent water quality-based 
limits may be imposed if technology 
limits do not protect water quality



NPDES Permits
Regulatory Framework

• Authorized by Clean Water Act Section 402, 
Ohio Revised Code 6111

• Regulated under 40 CFR , OAC 3745



INDIVIDUAL PERMIT 
DEVELOPMENT



Process Steps
1. Receive Application
2. Completeness Review
3. Develop TBELs
4. Develop WQBELs
5. Apply Requirements
6. Develop Monitoring & 

Reporting Requirements
7. Develop Special 

Conditions

8. Incorporate Standard 
Conditions

9. Complete Fact Sheet
10.Public Notice Permit
11.Respond to Public 

and EPA Comments
12.Issue Final Permit



Your Application - Deadline 

• New Discharge: Minimum 180 
days before discharge starts
– More time required if AD project

• Existing Discharge: 180 days 
before current permit expiration 
date



Individual Application Types 
• Form 1: General Information
• Form 2A:  POTWs
• Form 2B: CAFOs
• Form 2C: Existing Manufacturing, Commercial, Mining and 

Silvicultural
• Form 2D: New Manufacturing, Commercial, Mining and 

Silvicultural
• Form 2E: Non-process Manufacturing, Commercial, Mining 

and Silvicultural
• Form 2F: Industrial Storm Water
• Form 2S:  Sewage Sludge



POTW Application - Contents 
• Form 1
• Form 2A
• Form 2F (if applicable)
• Form 2S
• Antidegradation Addendum



Ohio EPA Review of Your Application

• Completeness Review
– Correct Forms and CHECK?
– Authorized Signatory (40 CFR 122.22/OAC 3745-33-03)
– Includes Flow and Discharge Data?
– Calculations and Diagrams Correct?
– Any New Pollutants? 
– Confidential Information



Ohio EPA Review of Your Application
• Antidegradation?
• Facility Site Visit

– Inspect treatment processes/effluent quality
• Bypasses/Overflows,  CSOs, SSOs  - Frequency of use?  

NFA?

– May involve sampling by Ohio EPA
– Pretreatment  program review
– Review laboratory procedures/data quality
– Important to ask questions/resolve uncertainties



FACT SHEET

It’s all about the….



Fact Sheets are Required
40 CFR 124.8

• Details which facilities must 
have a Fact Sheet
– Includes POTWs ≥ 1MGD

• Requires the Fact Sheet 
include the principal facts, 
legal, methodological and 
policy questions

• Details additional 
requirements for the Fact 
Sheet

• Descriptive Facts

40 CFR 124.56
• Derivation calculations for 

specific effluent limits
• Limits for toxic pollutants
• Limits on internal waste 

streams
• Limits on indicator 

pollutants
• Site specific limits



What about minor facilities

• Includes POTWs < 1 MGD
– No Fact Sheet
– All other permitting criteria apply



Where is my Fact Sheet?



Where is my Fact Sheet?



Where is my Fact Sheet?



What’s in My Fact Sheet? 
• Location of Discharge
• Facility Description
• Description of Existing Discharge
• Assessment of Impact on Receiving Waters
• Development of Water Quality Based 

Effluent Limits
• Reasonable Potential/Effluent 

Limits/Hazard Management Decisions
• Other Requirements



Location, Location, Location
• Location of Discharge
• Receiving Water Use Designation

– OAC 3745-1-08 through -32
– Aquatic life protection, recreation use and 

water supply use

• Water Quality Standards
• Other site specific concerns

– TMDLs



Facility Description
• Design Flow
• Processes – Wet Stream and Solids Handling

– Preliminary Treatment
– Primary Treatment
– Secondary Treatment

• Activated Sludge 
• Trickling Filter
• Other

– Tertiary Treatment
– Anaerobic/Aerobic Digestion

• Bypasses and Overflows
– 002s
– 003s



Description of Existing Discharge 
(The Devil in the Details)

• Annual Pretreatment Report Data
• DMR data
• WET data
• Projected Effluent Quality (PEQ) 



DMR Data



Annual Pretreatment Report Data



Projected Effluent Quality (PEQ) 

• Uses past discharge data to project / 
anticipate what future discharge will contain

• Conservative (high) values to ensure water 
quality is protected

• Uses Your DMR Data (and other relevant 
Ohio EPA Data) 



PEQs



PEQs:  It’s Math not Magic!!



PEQs
• OAC 3745-2-04
• Ohio EPA Modeling Guidance 1
• Two methods to calculate PEQ

– Method A
– Method B

• Case-specific
• Pollutant specific



PEQs
• Methods based on statistics 
• “Conservative” 

– Highest potential value
– Potential based on uncertainty

• Less data → More uncertainty → 
Higher potential value



PEQs: Method A
– Data set has less than 10 observations
– Data set has less than 5 observations that equal or 

exceed the analytical detection limit

• Max PEQ = (maximum daily concentration) * F
• Average PEQ = Max PEQ * 0.73

– F = safety/uncertainty factor
N 1 2 3 4 5 8 14 49
F 6.2 3.8 3.0 2.6 2.3 1.9 1.5 1.0



PEQs: Method B
• Method B

– Data set has 10 or more observations
– Data set has 5 or more observations that equal 

or exceed the detection limit
– Log normal calculations resulting in 90% 

confidence interval around the 95th percentile



PEQs: Method B
• Maximum PEQ = exp (LM + k * LS)

• Average PEQ for m<10 = exp (LMA + k * LSA)

• Average PEQ for m≥10 = EX + k * sqrt (VX/m)

– Where:



PEQs: Method B
m = number of effluent observations per 

month
n = total number of effluent observations
LM = mean of the natural logs of the daily 

effluent data
LS = Standard Deviation of the natural logs of 

the daily effluent data
LMA = estimated mean of the natural logs of 

the monthly averages of the effluent data



PEQs: Method B
LSA = Estimated standard deviation of the 

natural logs of the monthly averages of the 
effluent data

EX = Estimated long-term mean of the daily 
effluent data

VX = Estimated long-term variance of the 
daily effluent data
k = TINV(p, df, nc)/sqrt(n)

TINV = inverse noncentral t-distribution 
function





PEQ using Method A
AA 20 AA AA AA AA AA AA
AA AA AA 30 21 AA AA AH
AA AA AA AA AA AA AA AA

• n = 23  (<5 values greater than MDL)
• Max PEQ = (maximum daily concentration) * F
• Max PEQ = (30)*1.3 = 39
• Average PEQ = Max PEQ * 0.73
• Average PEQ = (39)*0.73 = 28.47



PEQ using Method B: 
Got a Good Computer Program?



PEQ using Method B
AA 20 AA AA AA 10 10 10
AA AA AA 30 21 10 10 10
AA AA AA AA 10 10 10 10

• n = 24  (>5 values greater than MDL)
• Max PEQ = 28.13
• Average PEQ = 17.64



NPDES PERMIT LIMITS

BASED ON APPLICATION OF THE MOST 
STRINGENT TBEL OR WQBEL

What Goes Around Comes Around: 



Effluent Limits: TBELS

• Technology Based Effluent Limits
• Represent the minimum national treatment 

requirements
– Secondary Treatment Limits
– Treatment equivalent to secondary

• Developed based on readily available 
technology

• Consistent limits for each regulated sector
• Takes economics into consideration



POTW Secondary Treatment Regulations
• 40 CFR Part 133
• BOD5/(CBOD5)

– 30-day average shall not exceed 30 mg/L (25 mg/L)
– 7-day average shall not exceed 45 mg/L (40 mg/L)
– 30-day % removal shall not be less than 85

• TSS
– 30-day average shall not exceed 30 mg/L
– 7-day average shall not exceed 45 mg/L
– 30-day % removal shall not be less than 85

• pH
– 6.0 – 9.0



Ohio Best Available and Demonstrated Control 
Technology (BADCT)

• Applies to new or expanded WWTPs(*)
• 10 mg/L CBOD5 (30-day average) 
• 12 mg/L TSS (30-day average) 
• 1.0 mg/L (S)/3.0 mg/L (W) NH3-N (30-day 

avg.) 
• 126/100 ml E. coli (30-day average) 
• 6.0 mg/L D.O. (Min.)
• 0.038 mg/L Chlorine (Max.) 



Effluent Limits: WQBELS

• Water Quality Based Effluent Limits
• Can be site or water body specific
• Developed to protect water quality standards
• Can not take economics into consideration 

• Well, there are always exceptions
• Variances



Development of Water Quality 
Based Effluent Limits

• Pollutant by Pollutant Basis
• Wasteload Allocation (WLA) Process 
• Assimilative capacity (i.e. Available 

Stream Dilution)



Water Quality Standards
• Human health

– Drinking water supply
– Nondrinking water supply

• Wildlife
• Agriculture



Water Quality Standards
• Aquatic Life

– IMZM – inside mixing zone maximum
– OMZM – outside mixing zone maximum
– OMZA – outside mixing zone average



Fact Sheet: Water Quality Criteria



Mixing Zone

• Where wastewater enters and  initially 
mixes with the stream or water body 
(dilution area)

• Does not apply to BCCs, e.g. Hg



Mixing Zone:
• Must be as small as feasible
• WQ criteria met at edge/boundary of mixing zone 
• Cannot exceed IMZM



Mixing Zone: Example



Wasteload Allocations

• WLA is the effluent limitation calculated for 
your facility discharge under specified flow 
conditions
– Your facility’s effluent will not cause a water 

quality violation if below that value

• “WLA” = “Preliminary Effluent Limit” = “PEL”



Wasteload Allocation Inputs

• WQC = Water Quality Criterion
• Qeff = Effluent Flow
• Qup = % of Stream Design Flow

– % defined in OAC 3745-2-05

• WQup = Background Water Quality



WLA:  Streams vs. Lakes
Flowing Waters
WQC (Qeff + Qup) – Qup (WQup)

Qeff

Non-flowing Waters

11(WQC) – 10(BACK)



Wasteload Allocations
• Flowing Waters (aka Streams)

WQC (Qeff + Qup) – Qup (WQup)
Qeff

13.0 (7.74+ 8.5) – 8.5 (1.0)
7.74

• WLA = PEL = 26.2



Wasteload Allocations
•Non-flowing waters (aka Lakes)

11(WQC) – 10(BACK)

11(13) – 10 (1.0)

•WLA = PEL = 133



Fact Sheet: WLA Table



Reasonable Potential: aka “Can 
you meet the limit”

• Average = average PEQ 
average PEL

• Maximum = maximum PEQ
maximum PEL



Reasonable Potential
• PEQ

– Method A = 28.47
– Method B = 17.64

• WLA/PEL = Preliminary Effluent Limit 
(PEL)
– Flowing Water = 26.2
– Non-flowing Water = 133



Reasonable Potential 
• PEQ from Method A
• PEL from Flowing Water

• Average = average PEQ 
average PEL

• Flowing Water =  28.47/26.2 = 109%



Reasonable Potential 
• PEQ from Method B
• PEL from Flowing Water

• Average = average PEQ 
average PEL

• Flowing Water =  17.64/26.2 = 67%



Groupings
• Group 1: No criteria
• Group 2: PEQ < 25% 
• Group 3: PEQmax < 50% of maximum PEL and 

PEQavg < 50% of average PEL
• Group 4: PEQmax >= 50% of PELmax or 

PEQavg >= 50% of PELavg
• Group 5: PEQmax >= 100% of the PEL



Limits
• Group 1: No limit
• Group 2: No limit recommended, 

monitoring optional
• Group 3: No limit recommended, 

monitoring optional
• Group 4: Monitoring is appropriate
• Group 5: Limit recommended 



Reasonable Potential
PEQ Method A
• n = 23, 3> DL
• PEQ = 28.77
• PEL = 26.2
• RP = 109%
• Group 5
• Limit Required

PEQ Method B
• n = 24, 13 > DL
• PEQ = 17.64
• PEL = 26.2
• RP = 67% 
• Group 4
• Monitoring Only





To Summarize:
• The higher the Group, the more monitoring 

you will have to do
• The data you submit is used to determine the 

Group
• Less “real” data increases the probability of  a 

high Group and permit limit





INTERMISSION



So you have a Fact Sheet:

• Now What?



NPDES Permit – 5 Main Sections
• Title Page – Permittee name and 

location, permit period, authorizing 
statement, discharge location. 

• Effluent Limits - applicable technology-
based and water quality-based 
standards. 

• Monitoring and Reporting Requirements



NPDES Permit - 5 Main Sections
• Other (Special) Conditions 
• Standard Conditions (aka “Boilerplate”) -

Legal, administrative, and procedural 
requirements of the permit. 





NPDES Permit Sections: Part I, A.

• Outfall Limit Tables(s)
• 001 – discharge to waters of the state
• 002, 003… - other direct discharges
• 001:

– Initial
– Interim
– Final



Determining Permit Limits
– CBOD, TSS, pH – always
– O&G, E. coli
– P (1.0 mg/l - Lake Erie basin) 
– NH3, DO – Design/Modeled
– Which other parameters to 

include:
• PEQ > 50% but < 100% of WLA, 

Monitoring
• PEQ > 100% of WLA, Limit



Monitoring Tables
• Header: effective dates
• Parameters (Permit Guidance 1)
• Reporting Codes
• Limits
• Monitoring frequencies
• Monitoring months
• Sample type (grab, composite, 24 hour composite…)
• Footnotes





Monitoring Table Details
• Pollutant Parameters  

– mg/l, µg/l, ng/l 
– contract lab may not report in the same 

units

• Sample type
– Composite is not the same as 24 

hour composite



Monitoring Table Details
• Monitoring months

– Reduced monitoring frequencies
• Footnotes

– Monitoring months
– Bis(2-ethylhexyl) phthalate
– Free Cyanide
– Low level mercury
– Dissolved P



To Do List: Read your Draft 
Permit and Fact Sheet

• Interim and Final Tables
–Note new/different permit limits –

explained in fact sheet
–Coordinate with Compliance Schedule



To Do List: Read your Draft 
Permit and Fact Sheet

• New numeric limit? 
–WLA calculations
–Was Method A used?

• Your annual PPS may come back to 
haunt you



NPDES Permit Sections: Part I, B.

Other Monitoring Stations
• 601 – WWTP influent
• 602, 603… - WWTP internal (e.g. bypasses)
• 300 – sanitary sewer overflows
• 581, 582,… - sludge
• 801, 802… - upstream
• 901, 902… - downstream





NPDES Permit Sections: Part I, C.

Compliance Schedules
• Pretreatment
• Construction
• Previous permit violations
• New limitation imposed (WLA process)





Part I, C. Details
• Compliance milestones → 

required report to Ohio EPA
– Make sure you track those
– Can lead to SNC

• Due dates based on NPDES 
permit effective date



To Do List: Read your Draft 
Permit and Fact Sheet

• Compliance Schedule
–Everything in logical order
–Time allotted for tasks



NPDES Permit Sections: Part II
Other Conditions
• Operator of Record

– Must be designated in writing

• Description of Outfalls and Monitoring 
Stations
– Verify that these are correct & representative 

locations (Lat./Long.)



NPDES Permit Sections: Part II

Other Conditions
• 300 Station reporting requirements

– 24-hour call followed by 5-day report.

• Sludge Station(s) Requirements
– Annual report (January 31)



Part II Other Requirements
• Monitoring Table Footnotes

– Bis-2 sample requirements
• Manual composite in glass

– Low level mercury methods: EPA 1631, EPA 
245.7 

– Dissolved P sample requirements
• Monthly filtered grab sample
• Senate Bill 1 (Orc 6111.03) - 7/3/2015
• Renewals/Mods. - POTWs ≥ 1MGD



Part II Other Requirements
• Monitoring Table Footnotes

– Free Cyanide: new approved methods, 
no longer use weak acid dissociable

– Samples and detention times
• PQLs (chlorine, etc.)
• You cannot use the monitoring 

tables correctly without reading 
Part II



Part II Other Requirements
• Pretreatment
• Biomonitoring
• Mercury Variance

• These usually contain compliance 
milestones or requirements for your 
next permit renewal



Part II Pretreatment

• Program requirements
–IU permits, IU monitoring
–Annual priority pollutant analysis
–Enforcement, Reporting



To Do List: Read your Draft 
Permit and Fact Sheet

• Part II Pretreatment 
–Use WLA in determining local limits 
–Verify that WLA values most current 

information (consistent with Fact 
Sheet) 





Part II Biomonitoring

• 1/year bioassay (minimum if ≥
1MGD)

• Important to coordinate with 
other sampling



Part II General Mercury Variance
• Verify that Hg variance limit is 

appropriate WLA 
• Must demonstrate POS  

implementation
• Must request variance in writing 

with each permit renewal
• Annual Hg PMP report



Part III General Conditions

• 32 standard conditions
• “Boilerplate” but
• Important for compliance



Part III Includes:
• Sampling/Analytical Methods

– 40 CFR 136 approved methods
– 40 CFR ≠ Standard Methods
– Not all EPA methods are EPA approved

• Permitee is responsible for all data, including 
contract lab data

• Reporting
– Must have delegation to PIN eDMR/ Lab 

personnel



Part III Includes:
• Facility operation requirements
• Records retention

– 3 years (Sludge – 5 years) unless directed 
otherwise

• Non-compliance notification 
– 24–hour notification (email preferred)

• Upsets and bypasses



• 30 Day Public Notice Period
– Plus 15 days to publish 

• Notice Given to
– Applicant
– US EPA
– Interested Parties
– Newspaper of Largest Circulation
– Weekly Review
– Ohio EPA Web

Public Notice



To Do List: Comment in 
writing before Public 

Comment Period ends
• Letter to Central Office

–Courtesy copy to district contact
• Ask for extension before the last day



• Public Notice lists where to send 
comments

• Ohio EPA Response to Comments
• Public Hearing Request

– Significant Public Interest
– Comment Period Extended

Comments and Responses





• Draft Permit normally includes 
proposed Effective Date

• Effective Beginning of Month

Issue Final Permit



To Do List: After final permit 
issued

• Note changes
• Significant changes from Draft 

discussed in written response



To Do List
• Note all reporting requirements

– Infrequent, unusual samples
–Part I., C. Schedule of Compliance
–Part II



To Do List
• Monitoring months
• Sample type
• Special sample requirements
• Reporting units

–mg/l, µg/l, ng/l



To Do List
• Sample early in the month

–Sampling problems
–Result violates monthly average



To Do List
• Coordinate WET, TDS, metals, ammonia
• WET common causes:

–TDS (c. dubia)
–Ammonia



To Do List
• Make sure you have NPDES permit 

limits and WLA values available for 
easy reference
–WLA Table from Fact Sheet

• “Summary of Effluent Limits to Maintain 
Applicable Water Quality Criteria”

–Don’t forget WET WLA



To Do List
• Pay attention to how results are 

reported
–Contract lab may not report in 

same units as NPDES permit
–MDL vs. PQL



MDL vs. PQL
• MDL = Method Detection Level

– Value where 99% certain pollutant is present
– Uncertain actual concentration

• PQL = Practical Quantification Level
– Certain actual concentration
– Usually 3 to 5 times MDL

• MDL required by NPDES Permit
• PQL > Limit or WLA



To Do List
• Compare your sample results to WLA 

table values
–Result ˃ NPDES Permit Limit
–Result ˃ WLA
–Detection level ≥ WLA



“AA” isn’t  Enough

• What is the MDL?
• MDL > Permit Limit → Maybe it isn’t a 

violation of the permit limit, but maybe it is; 
you can’t prove your discharge was below 
the limit

• Cadmium Permit Limit is 3.2 µg/l, your result 
is AA, MDL = 5.0 µg/l



“AA” isn’t  Enough

• What is the MDL?
• MDL > WLA → Maybe your discharge didn’t 

violate water quality standards, but maybe it 
did

• Cadmium WLA is 3.2 µg/l, your result is AA, 
MDL = 5.0 µg/l



Problem Parameters
• Cadmium, TR

– OMZA 2.5 – 7.3 µg/l
• Lead, TR

–OMZA 6.4 – 37 µg/l 
• Hexavalent Chromium, Dissolved

–OMZA 11 µg/l



Problem Parameters
• Selenium, TR

–OMZA 5.0 µg/l 
• Silver, TR

–OMZA 1.3 µg/l
• Bis(2-ethylhexyl)phthalate

–OMZA 8.4 µg/l



Low Level Mercury 
• Investigate high results, esp. for effluent

– Unusual sample conditions?
– Include test blanks and get results
– Grab = “snapshot in time”



Question Anything 
Questionable

• Check computations 
• Ask about lab operations

–Recent equipment 
failure/calibration/maintenance?

–Sample collection and handling?
• Did the sample appear different?



To Do List
• If results reported incorrectly, 

notify us in writing/email 
• If sampling performed incorrectly, 

notify us in writing/email



To Do List
• Always submit corrected DMRs
• If POTW operations change 

significantly, notify us in 
writing/email



Next Renewal
• DMR, PPS data used for NPDES 

permit renewal
–Previous 5 years unless good reason 

to use different time period



Next Renewal
• High sample results reported

–Reporting error by you or lab
–Contaminated sample
–Sample not representative

• NPDES permit limit



Next Renewal
• High detection levels

–Skew the data set in Method B
–Result in high PEQ in Method A



Next Renewal
• If the DL > WLA, there will be additional 

monitoring in the new NPDES permit
–Part II language specifying detection level

(BTW, you’ve wasted five years of sampling and 
analysis costs)



Don’t Forget
• Part 1,C commitments

–Local limits
–Other compliance schedule items

• Mercury variance requirements
• Required reports



Detection Levels Info
• PP Form Recommended Detection Levels
Division of Surface Water -> Quick Link 
“Pretreatment Program” -> Approved 
Pretreatment Programs -> Forms for Approved 
programs -> Recommended Detection Levels 
for Priority Pollutant Scans



Detection Levels Info
• “Limits Below Quantification Level” Permit 

Guidance 9
http://www.epa.state.oh.us/Portals/35/guida
nce/permit_9.pdf

http://www.epa.state.oh.us/Portals/35/guidance/permit_9.pdf


REMEMBER:

Ohio EPA uses your data to 
develop the NPDES Permit

What goes around comes 
around



Questions?
Erm Gomes
330.963.1196
Erm.gomes@epa.ohio.gov

Donna Kniss
330.963.1285
Donna.kniss@epa.ohio.gov

mailto:Erm.gomes@epa.ohio.gov
mailto:Donna.kniss@epa.ohio.gov
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