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All new or expanded regulated discharges are 
subject to antidegradation review requirements.



 
Alternatives Analysis: structured 
evaluation of the reasonableness of less- 
and non-degrading alternatives.



 
Degradation: increase in the concentration 
of the pollutants of concern (POCs).



 
Existing Water Quality (EWQ): level of the 
POC in a water segment on the effective 
date (August 30, 2008).
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Missouri's Antidegradation Implementation Procedure
For determining whether or not degradation is 
allowed in waters of the state from new or expanding 
regulated discharges is generally based on:



 

the level of protection (i.e., Tier 1, 2, or 3) assigned 
to the pollutants of concern (POCs) within the 
water receiving the discharge,



 

the type of receiving water,


 

existing water quality (EWQ) of the receiving water,


 

the necessity of degradation, and


 

the social and economic importance (SEI) of the 
proposed discharge.
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10 CSR 20-7.031(2) Antidegradation. The antidegradation 
policy shall provide three levels of protection.


 

(A) Tier One.  Public health, existing instream water uses 
and a level of water quality necessary to protect existing 
uses shall be maintained and protected.



 

(B) Tier Two.  Next slide


 

(C) Tier Three.  There shall be no lowering of water 
quality in outstanding national resource waters or 
outstanding state resource waters.



 

(D) These three (3) levels of protection shall be 
implemented according to procedures hereby incorporated 
by reference and known as the “Missouri Antidegradation 
Rule and Implementation Procedure, April 20, 2007, 
Revised May 7, 2008.”
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10 CSR 20-7.031(2) Antidegradation (Continued).

(B) Tier Two.  Existing water quality is better than 
applicable water quality criteria and shall be fully 
maintained and protected.  A proposed new or modified 
source of pollution may result in limited lowering of water 
quality provided that:
1. The source does not violate any of the general criteria, 
or any of the criteria for protection of beneficial uses;
2. The source meets all applicable technological effluent 
limitations and minimum standards of design; and
3. The lowering of water quality is necessary for the 
accommodation of important economic and social 
development.
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Tier 1


 
Degradation has already been documented.



 
Additional discharges allowed without a full 
antidegradation review if :
1) the discharge would not cause or contribute to a 
violation of the WQS; 
2) all other conditions of the state permitting 
requirements are met (i.e., no-discharge options 
are explored and technology-based requirements 
(including ELGs) are met); and 
3) the permit is issued reflecting the highest 
statutory and regulatory requirements.
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Tier 2


 

No evidence of existing significant 
water quality degradation.


 

Lowering water quality is allowed if 
justified by a full antidegradation 
review (No adverse impact to 
beneficial uses).
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Tier 3
Designated ONRWs and OSRWs.


 

No lowering of water quality allowed.

NO new direct discharges allowed.
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Antidegradation Summary Forms 
Submit with the full antidegradation report and Water Quality 
Review Assistance/Antidegradation Review Request form.



 

Tier Determination and Effluent Limit Summary


 

Attachment A:  Tier 2 – Significant Degradation


 

Attachment B:  Tier 2 – Minimal Degradation


 

Attachment C:  Temporary Degradation


 

Attachment D:  Tier 1 Review


 

No Degradation Evaluation – Conclusion of 
Antidegradation Review
These forms are available at http://www.dnr.mo.gov/forms/index.html or
http://www.dnr.mo.gov/env/wpp/permits/antideg-implementation.htm

http://www.dnr.mo.gov/forms/index.html
http://www.dnr.mo.gov/env/wpp/permits/antideg-implementation.htm
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The activity shall be considered not to result 
in significant degradation, if:



 

The proposed net increase in the discharge of a 
POC does not result in an increase in the 
ambient water quality concentration of the 
receiving water after mixing, or



 

The reduction of the facility assimilative capacity 
(FAC) for an pollutant is less than 10 percent... 
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EWQ or Significant Degradation?



 
Dischargers will be required to generate EWQ 
for all POCs associated with the proposed 
discharge unless the discharger wishes to 
assume that significant degradation will result.



 
Only credible data will be reviewed in order to 
determine the EWQ on a pollutant-by-pollutant 
basis for each POC.
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Determination of Existing Water Quality



 

The preferred approach for assessing EWQ is to 
use previously collected data where available. 



 

Where adequate data is not available, the 
second preferred approach is to collect water 
quality data. 



 

The third preferred approach for assessing EWQ 
is to use an appropriate water quality model. 



 

Sometimes more than one approach may be 
needed to characterize EWQ for all POCs.
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Water Quality Assessment Procedures



 

EWQ must be established at critical flow conditions.



 

Submit a Quality Assurance Project Plan (QAPP) or 
similar document to the department.



 

Notify the department early as to the nature of the 
discharge, receiving water, discharge location, and 
effluent characteristics.



 

The initial consultation may also be used to evaluate 
the availability of existing data that may be used as a 
supplement to, or in lieu of, new EWQ data.
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Necessity of Degradation

An applicant proposing any new or expanded 
discharge that would significantly degrade 
water quality is required to prepare an evaluation 
of alternatives to the proposed discharge.  The 
purpose of this evaluation is to determine whether 
or not the proposed discharge is “necessary,” that 
is, no reasonable alternative(s) exist to prevent 
significant degradation.  The applicant should 
evaluate a range of non-degrading or less- 
degrading pollution control alternatives. 
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Selecting a Reasonable Alternative


 

Practicability


 

Evaluation of the effectiveness, reliability, and potential 
environmental impacts



 

Economic Efficiency –


 

Alternatives that are deemed practicable must undergo a 
direct cost comparison (Present Worth Framework 
recommended).  



 

As a non-binding rule-of-thumb, alternatives less than 120 
percent of the base cost of pollution control measures are 
economically efficient. 



 

Affordability –


 

Optional.


 

May be used to determine if the alternative is too expensive.
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Practicability

1) Effectiveness and Reliability

2) Environmental Factors
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Practicability
1) Effectiveness and Reliability


 

Certainty of achieving technology-based 
requirements and water quality criteria to 
protect existing uses



 

Technical feasibility of alternatives (no-discharge 
within dense urban area)



 

System or technology reliability, potential for 
upsets/accidents



 

Nature of pollutants discharged


 

Influent flow variability, timing, and duration
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Practicability (continued)

2) Environmental Factors


 

Sensitivity of stream uses


 

Sensitivity of groundwater uses in the area


 

Effect on endangered species


 

Potential to generate secondary water quality 
impacts (stormwater, hydrology)



 

Other secondary environmental impacts
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Economic Efficiency


 

Analysis of costs to optimize the balance between 
water quality benefits and project costs.



 

General cost categories include:
• Capital costs and annual operating costs (including 
cost escalation)
• Other costs (one-time costs, savings, opportunity 
cost, salvage value)



 

Applicants should use a present worth framework 
for reporting cost information. 



 

The alternative that is most economically efficient is 
then compared to the base cost of pollution control. 



 

Applicants should evaluate the economic efficiency of 
the treatment options for each of the primary POCs. 
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Present Worth Calculations

= Capital Costs (Initial Construction)

+ Annual Operating Costs 
(Examples: Labor, Laboratory, and Electricity)

+ Future Costs (Equipment Replacement)
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Solving for Present Worth (PW) 
of annual operating costs

PW = A * (1 + i)n -1 
i (1 + i)n

A = Annual operating costs (any other annual expenses)
i = Interest rate as a decimal (If interest rate is 10%, i = 0.10)

n = Number of years (Design life of treatment facility)
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Solving for Present Worth (PW) 
of future costs

PW =  ___ F____

(1 + i)n

F = Future costs in year n (equipment replacement in year n)

i = Interest rate as a decimal (If interest rate is 10%, i = 0.10)

n = Number of years to the future cost (10 year replacement)
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

 
Objectives
Determine general cost categories

Find annual costs for values 

Calculate annual cost for values if not in 
annual cost

Economic Efficiency 
(Annualized Costs Methodology)
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General Cost Categories



 
Capital Costs



 
Replacement Costs



 
Operating Costs



 
Maintenance Costs



 
Salvage Values 
Only when pertinent
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Annualized Costs Methodology


 
Make sure to take all costs into account



 
Find annual costs for all categories
Most costs are given in terms of annual cost 

except capital costs


 
Calculate the Annualized Cost for the 
alternative by adding together each of the 
general cost categories for that alternative



 
Compare alternatives based on 
Annualized Costs to give all alternatives 
equal weight
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Calculations
• Annualized 
Capital Costs =

• Other Costs are typically given in annual costs already

•Operating

•Maintenance

•Replacement
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Costs Comparison



 
Compare alternatives based on 
annualized costs



 
Time horizon should be consistent for 
comparisons



 
Projects can be economically efficient yet 
not affordable
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

 
Based off EPA guidance

Economic Efficiency Example
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33http://www.epa.gov/waterscience/standards/econworkbook/
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Economic Efficiency (Knee of Curve)
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Affordability


 

Optional - Alternatives identified as most practicable 
and economically efficient are considered affordable if 
the applicant does not supply an affordability analysis.



 

The U.S. Environmental Protection Agency’s water 
quality standards handbook – “Interim Economic 
Guidance for Water Quality Standards,” EPA-823-B- 
95-002 (1995) 



 

If the most efficient alternative is not affordable, then 
the affordability of the next most efficient alternative 
should be evaluated until an alternative is chosen that 
is practical, economically efficient and affordable.  
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Social and Economic Importance (SEI)

Steps in Determining SEI


 
Identify the affected community 
geographical area in which the waters are located



 

Those living near the site of the proposed project 


 

Those expected to directly or indirectly benefit from the 
project.



 
Identify relevant factors that characterize the 
social and economic conditions of the affected 
community.



 
Describe the important social and economic 
development associated with the project
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Affected Community



 

The populace, who are the ones connected to 
and ultimately paying for the wastewater 
treatment facility,



 

the County, local school district, and other 
governmental entities as it may affect their tax 
base and demand for services,



 

and the neighboring and downstream 
landowners.
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Social and Economic Factors


 
Measures of employment or income



 
Production



 
Housing



 
Community tax base



 
Necessary public services (e.g., fire 

department, school, infrastructure)


 
Public health, safety or environmental 

problem


 
Additional factors
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Social and Economic Demonstration



 

First describe the existing condition of the 
affected community. This base condition should 
then be compared to the predicted change 
(benefit) in social and economic condition after 
the discharge is allowed. 



 

The project constitutes important social and 
economic development if the applicant 
demonstrates that the project will lead to 
beneficial changes in the factors presented.
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Questions?

Contact information:
keith.forck@dnr.mo.gov
573-526-4232

mailto:keith.forck@dnr.mo.gov
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Break 
Return for Example Project

Contact information:
keith.forck@dnr.mo.gov
573-526-4232

mailto:keith.forck@dnr.mo.gov
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City of Metropolis (Example Project)



 

Existing:


 

0.02 MGD POTW


 

Lagoon – 30 mg/L BOD and 60 mg/L TSS limits


 

I&I issues


 

Proposed:


 

0.05 MGD POTW


 

Secondary Treatment +


 

I&I storage


 

Discharge to Unnamed tributary to South Turkey 
Creek with second waterbody segment being South 
Turkey Creek (1.00 miles downstream).  
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Location of Discharge.

TURKEY

Confluence with 
Turkey Creek at

North Turkey Creek

E
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Streeter-Phelps DO Model Results

3.0

3.5
4.0

4.5

5.0

5.5
6.0

6.5

7.0
7.5

8.0

0 1 2 3 4
Distance (Miles)

D
O

 C
on

ce
nt

ra
tio

n 
(m

g/
L)



48

Total Ammonia Nitrogen
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Non-Degrading Alternatives



 
Land Application



 
Sub-Surface Irrigation



 
Regional Sewer



 
Alternative Discharge Location



 
Recycling or Reuse
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Less Degrading Alternatives


 
Extended Aeration – Base Cost Technology



 
Recirculating Sand Filter



 
Extended Aeration with Filtration



 
Membrane Bioreactor



 
Membrane Bioreactor with Reverse Osmosis
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Alternative One



 

Practicability 
1. Operator Preference – past experience
2. Concern about occasional upsets/poor settling


 

Economic Efficiency
1. Base Cost – Present Worth - $1000
2. Effluent Concentrations of:

20 mg/L for BOD and TSS
1.5 mg/L for Ammonia (Summer)
2.5 mg/L for Ammonia (Winter)
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Alternative Two



 

Practicability 
1. Catch Solids 
2. Concern about Effluent Ammonia Concentration


 

Economic Efficiency
1. Present Worth Cost - $1100
2. Effluent Concentrations of:

10 mg/L for BOD and TSS
1.6 mg/L for Ammonia (Summer)
2.6 mg/L for Ammonia (Winter)
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Alternative Three



 

Practicability 
1. Catch Solids that may pass through clarifier
2. Concern about somewhat more maintenance


 

Economic Efficiency
1. Present Worth Cost - $1250
2. Effluent Concentrations of:

10 mg/L for BOD and TSS
1.2 mg/L for Ammonia (Summer)
2.2 mg/L for Ammonia (Winter)



54

Alternative Four



 

Practicability 
1. Produces very clean effluent 
2. Concern about O&M – Energy Intensive


 

Economic Efficiency
1. Present Worth Cost - $1600
2. Effluent Concentrations of:

3.0 mg/L for BOD and TSS
0.8 mg/L for Ammonia (Summer)
1.8 mg/L for Ammonia (Winter)
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Alternative Five



 

Practicability 
1. Almost 100% treatment 
2. Concern about $$$$$$$


 

Economic Efficiency
1. Present Worth Cost - $2000
2. Effluent Concentrations of:

1.0 mg/L for BOD and TSS
0.6 mg/L for Ammonia (Summer)
1.6 mg/L for Ammonia (Winter)
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Economic Efficiency (Knee of Curve)
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Economic Efficiency (Knee of Curve)
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Economic Efficiency (Knee of Curve)
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Social and Economic Importance (SEI)

The affected community is:


 

the citizens of Metropolis as they are the ones 
ultimately paying for the wastewater treatment 
facility,



 

the County of Kent, and the R-IV school district 
as it will increase the tax base and demand for 
services,



 

And the downstream landowners along the 
unnamed tributary and South Turkey Creek.
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Social and Economic Factors



 
Housing



 
Community tax base



 
Necessary public services (e.g., fire 

department, school, infrastructure)


 
Public health, safety or environmental 

problem
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City of Metropolis SEI


 

This facility will provide one of the services necessary 
(wastewater treatment) to allow the City to continue growing at 
approximately 4.3% per year for the next 20 years.  This 
bedroom community provides housing for the commuters to the 
bigger cities to the east and west.  The City does not believe 
this growth will cause the City to lose its’ small community 
neighborhood atmosphere.



 

With the City of Metropolis being the third biggest city in Kent 
County, it provides for important tax base for the county to 
continue to operate.  The county believes services are provided 
more efficiently to denser population growth areas than to 
scattered rural housing.



 

For the downstream landowners, it will provide for improved 
water quality in the receiving streams.
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Questions?

Contact information:
keith.forck@dnr.mo.gov
573-526-4232

mailto:keith.forck@dnr.mo.gov
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Lunch 

Contact information:
keith.forck@dnr.mo.gov
573-526-4232

mailto:keith.forck@dnr.mo.gov


64



65



66

Tier Determination and Effluent Limit 
Summary Page 2
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Tier Determination and Effluent Limit Summary (Continued) 
Bottom of Page 2 and Top of Page 3
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ATTACHMENT A: TIER 2 – SIGNIFICANT DEGRADATION 
Bottom of Page 1
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ATTACHMENT A: TIER 2 – SIGNIFICANT DEGRADATION 
Page 2
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ATTACHMENT A: TIER 2 – SIGNIFICANT DEGRADATION 
Bottom of Page 2
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ATTACHMENT A: TIER 2 – SIGNIFICANT DEGRADATION 
Page 3
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ATTACHMENT A: TIER 2 – SIGNIFICANT DEGRADATION 
Bottom of Page 3
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Questions?

Contact information:
keith.forck@dnr.mo.gov
573-526-4232

mailto:keith.forck@dnr.mo.gov
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