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EXECUTIVE SUMMARY 
 

In August 2001, the EPA issued a draft report on the estimated costs for implementation 

of the Total Maximum Daily Load (TMDL) program, including the basis used for 

determining this estimate. The EPA determined costs for three different implementation 

scenarios, which varied in their flexibility and cost-effectiveness.  The final annual costs 

presented in the draft report for NPDES dischargers ranged from $625 million to $2.18 

billion, depending on the scope of the TMDL program and the cost effectiveness of the 

implementation scenario used. 

 

The ADVENT Group, Inc. (ADVENT), at the request of the Federal Water Quality 

Coalition and the Association of Metropolitan Sewerage Agencies, has reviewed EPA’s 

cost approach.  ADVENT has identified a number of significant concerns regarding the 

EPA’s assumptions and methodology, which lead to substantial underestimation by EPA 

of the costs to implement TMDLs.  ADVENT believes that these issues, which are 

detailed in this report, should be addressed in the EPA’s final cost estimate.  Here are 

some of the key findings of the report: 

 

•  EPA excluded certain POTWs from its cost estimates. If POTWs 
already had treatment capacity beyond secondary treatment in place 
or had an upgrade project underway or were planning for an upgrade, 
they were excluded from the TMDL cost estimate.  There is no 
technical basis for assuming that these facilities will incur no TMDL-
related costs.   

 
•  For industrial facilities with high reported flows, EPA assumed that 

concentrated process wastewater could be segregated from cooling 
water and storm water for separate treatment, and assigned an 
assumed “maximum” value to such flows.  Also, EPA assumed that 
cooling water flows will not be subject to any TMDL-related control 
requirements.  No justification was provided for the flow segregation 
approach, the “maximum” flow values or the cooling water 
assumption.  These aspects of EPA’s approach will likely lead to 
significant underestimates of TMDL-related costs.   

 
•  Capital cost functions used by the EPA do not address specific 

treatment technologies for the pollutants examined.  Furthermore, 
these functions, based on costs of municipal treatment plants, were 
also applied to industrial facilities.  ADVENT challenges the validity of 
using municipal cost databases for estimation of industrial upgrade 
costs. 
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•  The EPA’s assumption that POTWs can meet TMDL-based limits for 
metals by requiring pretreatment of industrial flow is inappropriate.  In 
many cases, POTWs already have such systems in place and/or 
receive a majority of their influent metals from non-industrial flows.  
The additional treatment that would be needed in those cases to meet 
TMDL-based limits has not been included in EPA’s estimate. 

 
•  No costs were developed for the treatment of pesticides, mercury, or 

PCBs, even though dischargers will likely incur substantial treatment 
costs due to TMDLs for these pollutants. 

 
•  The discount rate and implementation timeframe used for discounting 

final costs are considered excessive, leading to underestimation of 
TMDL costs, and should be re-evaluated. 

 
These issues, and the others identified in the body of this report, should be addressed 

by EPA before it issues its final TMDL cost report, so that the estimates for TMDL 

implementation costs that are included in that document are technically sound, based on 

reasonable assumptions, and reflect a more realistic view of the costs that will be 

incurred by regulated parties due to TMDL-based requirements.  
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ANALYSIS AND EVALUATION OF THE EPA COST ESTIMATE FOR 
IMPLEMENTATION OF THE TMDL PROGRAM 

 

INTRODUCTION 
 

The Total Maximum Daily Loading (TMDL) program originated from Section 303 of the 

1972 Clean Water Act.  The purpose of this program is to establish the limits on 

discharges that reflect the maximum pollutant loading a given waterbody can receive 

and still meet its water quality standards.  From this, loads will be allocated to the 

sources of those pollutants.  In recent years, there has been an effort to begin 

developing and implementing TMDLs for the waterbodies that do not meet their water 

quality standards.  In August 2001, the EPA issued a draft report1 with its TMDL cost 

estimate and basis.  These costs included the additional capital and operating costs of 

upgrading wastewater treatment plants to achieve compliance with new or revised 

effluent limitations for point source dischargers resulting from the new TMDL program.  

Prior to this, the ADVENT Group, Inc. (ADVENT) had been retained by the Federal 

Water Quality Coalition (FWQC) to develop an order-of-magnitude cost estimate for 

implementation of the TMDL program.  This cost estimate and the basis for its 

development was presented to the EPA in January 20012 as an independent evaluation 

of the projected TMDL implementation costs.  Recently, upon request from the FWQC 

and the Association of Metropolitan Sewerage Agencies (AMSA), ADVENT was also 

retained to review these cost estimates, compare methodologies employed by the EPA 

and ADVENT, and provide comments on the differences.  This report will summarize 

ADVENT’s review of the EPA draft report and its support documents. 

 

In the original report supplied to the FWQC, ADVENT estimated a 10-year cost for all 

NPDES permitted direct dischargers of $20 to $80 billion in January 2001 dollars.  Upon 

review of its original calculations, ADVENT revised its estimate to a 10-year cost of $17 

to $68 billion, or an average annual cost of $1.7 to $6.8 billion.  In comparison, the EPA 

draft report projected an annual cost estimate for point source dischargers of $0.6 to 

$2.2 billion in January 2000 dollars, depending on the flexibility of the TMDL approach.  

                                                
1 The National Costs to Implement TMDLs (Draft Report).  U.S. Environmental Protection 

Agency, EPA 841-D-01-003, August 1, 2001. 
2 Projected TMDL Compliance Costs for Point Source Dischargers.  The ADVENT Group, Inc., 

January 15, 2001. 
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In addition, the EPA reported a total cost of $0.9 to $4.3 billion for implementation of 

TMDLs on point sources and nonpoint sources combined.  In order to ensure 

consistency between the two cost estimates, for this report, each estimate will be 

examined in terms of its average annual cost. 

 

SUMMARY OF ESTIMATION APPROACHES 
 
In developing their initial cost estimates for the TMDL program, both ADVENT and the 

EPA used the same list of 21,845 impaired water bodies, as listed in the 1998 EPA 

303(d) List Fact Sheet.  As shown below, both parties categorized the list of pollutant 

categories, defined the “next treatment step” needed to upgrade effluent quality, and 

developed costs for those additional upgrades.  Due to time and cost limitations, 

ADVENT developed its cost estimates using a broad, generalized approach based on 

compiled nationwide flow, while the EPA developed costs on a waterbody-by-waterbody 

basis.  Both estimates used discharge flow data taken from the Permit Compliance 

System (PCS) database for direct dischargers.  Although similar approaches were used, 

there were significant differences as described herein, particularly in the specific 

pollutant categories addressed and the definition of the “next treatment step” and 

associated costs.   

 

Cost estimates from both reports were segregated into two categories: POTWs and 

industrial dischargers.  EPA segregated both categories into major and minor 

dischargers, while ADVENT segregated only the industrial dischargers to examine 

power plants and non-power sources.  The EPA further segregated industrial 

dischargers into all direct discharges and indirect dischargers involving metals 

pretreatment for POTW discharges.  To provide a range of values for their estimates, 

ADVENT assumed cost reduction factors of 25% for pollution prevention and source 

control programs, and 25% for costs which would overlap upgrades not related to TMDL 

compliance.  ADVENT also assumed in its January 2001 report that its estimate may be 

as much as 50% higher or 50% lower than the calculated costs.  In contrast, the EPA 

used alternate TMDL implementation approaches identified in the draft report as “Least 

Flexible,” “Moderately Cost Effective,” and “More Cost Effective.” 
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Tables 1 and 2 summarize the average annual costs developed by ADVENT and the 

EPA for the two categories listed above.  For the case of POTWs, the EPA report 

assumed two limitations on the number of POTWs incurring additional TMDL costs, 

which the ADVENT report did not.  These limitations are as follows:3 

 

1. Any POTWs with treatment beyond secondary treatment already in 
place will incur no additional TMDL costs; and 

2. Any POTWs with upgrades associated with the 1996 Clean Water 
Needs Survey (CWNS) will incur no additional TMDL costs. 

 

The August 2001 cost estimate reported by the EPA assumes both of these limitations 

are in place, although cost estimates for POTWs were reported for the case of one or 

both limitations being dropped.  However, ADVENT believes that these limitations on 

POTWs are far too broad and do not reflect actual conditions.  The net effect of dropping 

these limitations is a projected increase of $1.0 to $1.3 billion in the annual cost 

estimate.  This correlates to an increase in the EPA estimate of approximately 40 

percent. 

 

In addition to these limitations, the EPA assumed that no TMDL implementation costs 

would be incurred by direct dischargers for the treatment of mercury, pesticides, or 

PCBs to address water bodies known to be impaired by these parameters.  ADVENT 

believes that significant costs will be incurred by direct dischargers to address such 

impairments and has included these costs in its estimates.  A discussion on the rationale 

behind these assumptions will be addressed later.  For the basis of comparison, the 

ADVENT cost estimates are shown both with and without the costs associated for 

treatment of these three pollutant categories.  

 

In addition to cost estimates by POTWs and industrial dischargers, ADVENT also 

reported a breakdown of average annual costs by impairment category.  These 

estimates are shown in Table 3.  For comparison with the EPA’s cost estimates, total 

costs are shown with and without the treatment of mercury, pesticides and PCBs.  The 

exclusion of treatment for these three categories results in a $2.9 billion decrease in 

average annual cost, or approximately 43% of the original ADVENT estimate.   

                                                
3 The National Costs to Implement TMDLs (Draft Report): Support Document #2, pg. II-6. 
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In addition to developing capital and operating costs as described above, each party 

developed annual costs for the TMDL required upgrades in current dollars per year 

(January 2001 for ADVENT and January 2000 for the EPA).  Although there were slight 

differences in the methods and factors used in annualizing the capital costs, these 

differences can readily be addressed.  More significantly however, since the upgrades 

will likely be implemented over a 15-year period beginning in about 5 years, the EPA 

costs were discounted to reflect the “present value” of these future capital and operating 

costs.  The net effect of this discount or adjustment was a significant reduction in 

annualized costs as compared to the approach utilized by ADVENT.  These “economic 

adjustments” will be further discussed herein.  

 

Both ADVENT and the EPA selected several impairment categories for which they each 

believed that further controls would not be required of point source dischargers.  A brief 

rationale for excluding point source upgrade costs on these impairment categories is 

indicated in the list below:4 

  

1. pH – both ADVENT and the EPA agreed it is unlikely that significant 
costs would be incurred by point source dischargers operating under 
Best Practicable Control Technology (BPT) to correct pH impairments.  
In fact, the EPA stated there were only 8 water bodies impaired by 
point sources due to pH. 

2. Temperature – both parties initially agreed that any point source 
problems associated with temperature should be remedied by BPT.  
However, further review indicates that there may be additional issues 
to address concerning temperature control.  This will be further 
discussed herein. 

3. Clean Sediments – both parties initially agreed that it is rare to have 
point source process water discharges worth controlling beyond BPT.  
In addition, there will be additional storm water and construction 
technology-based requirements. However, a large number of 
waterbodies are listed for impairment due to clean sediment, and the 
technology-based requirements may not remedy all of these 
impairments.  Therefore, control of point sources for clean sediments 
may require examination. 

4. Pathogens – both parties agreed that pathogen impairments 
potentially arise due in part to wet weather discharges, such as 

                                                
4 Derived from The National Costs to Implement TMDLs (Draft Report): Support Document #2, 

Appendix C. 
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combined sewer overflows (CSOs).  However, a large number of 
waterbodies are listed for pathogen impairments, and control of CSOs 
may not remedy all of these impairments.  Control of point sources for 
pathogens may require examination. 

5. CSOs – both parties excluded costs for additional CSO controls from 
these estimates. 

6. Specialized Pollutants (Chlorine, Cyanide, and Dioxins) – both parties 
excluded costs to address these impairments in their original cost 
estimates, but these items remain potential candidates for inclusion in 
a revised estimate. 

Further details and comparative information on the basis for the cost estimates 

developed by both parties is presented in the following sections. 

 

BASIS FOR COST ESTIMATION 
 

Impairment Categories 
 
Both ADVENT and the EPA developed costs for a list of broad impairment categories.  

As previously indicated, the 1998 Section 303(d) List Fact Sheet lists 21,845 impaired 

waters with 41,318 associated impairments in over 200 different categories.  By 

combining similar impairments, the EPA condensed this list into 15 categories 

comprising 91% of the total impairments.  Using this information, ADVENT devised a list 

of seven categories likely attributable to point source discharges, which included 

approximately 45% of all impairments.  In comparison, the EPA chose five categories for 

which point sources would require further controls.  The lists below show the differences 

in the impairment categories examined: 

 
ADVENT Impairment Category EPA Impairment Category 

Nutrients Nutrients 
Ammonia Ammonia 

Metals Metals 
Dissolved Oxygen (DO) BOD/DO 

Toxic Organics Toxic Organics 
Pesticides  

Mercury/PCBs  
 

For pesticides, the EPA indicated that it considered very few point sources were worth 

controlling beyond Best Available Treatment (BAT), citing that there was no indication of 

which Standard Industrial Category (SIC) contained the majority of the point source 
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impairments.  PCBs were considered by the EPA to be a legacy pollutant rather than an 

ongoing discharge requiring any control beyond BAT.  A discussion with Environomics,5 

the EPA contractor who assisted in developing the EPA costs, indicated that some 

treatment for mercury was included in the filtration treatment technology for other metals, 

but that specific mercury treatment to achieve low effluent levels was not included.  

However, as previously mentioned in Table 3, the ADVENT cost associated with the 

treatment of these three impairments is substantial, particularly in the case of mercury 

and PCBs.  As discussed below, ADVENT believes that TMDLs for mercury and PCB 

impairments will likely address ongoing discharges even if those sources are minor.  

Those TMDLs may require direct dischargers to implement costly control upgrades.  

ADVENT therefore believes it is critical to include these pollutants in future cost 

estimates.  

 

Concerning pesticides, ADVENT believes that the number of point sources discharging 

into waterbodies impaired by pesticides is not insignificant.  The EPA identifies 971 such 

point sources discharging into waterbodies impaired by both nonpoint and point sources, 

and an additional 24 sources discharging into waterbodies impaired by point sources 

only.  Any facility that manufactures, formulates, or handles pesticides could be 

considered a potential match for treatment upgrades.  In its original cost estimate, 

ADVENT used a combination of granular activated carbon and granular media filtration 

to address pesticide treatment, a system that requires substantial capital and operating 

costs.  ADVENT believes that pesticides should be addressed in the TMDL cost 

estimate because of this impact. 

 

Concerning mercury and PCBs, ADVENT again believes that the large number of point 

sources identified is not insignificant.  Both of these pollutants can now be detected 

down to extremely low levels, and are now known to be present in a large number of 

discharges.  Although a TMDL conducted on the Savannah River indicates that only 1% 

of the mercury loading was attributed to point-source discharges, the EPA still required 

these dischargers to either develop a pollution minimization plan or provide treatment to 

meet an effluent limit of 2.8 parts per trillion (ppt). Treatment for mercury and PCBs 

requires a complex and expensive treatment train.  As the control requirements for these 

pollutants continue to become more restrictive and result in lower and lower discharge 

                                                
5 Conversation with Stuart Sessions, Environomics.  November 7, 2001. 
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limits, treatment costs will increase dramatically.  The assignment of these costs to even 

a small number of facilities could represent a substantial increase in the overall TMDL 

cost estimate. 

 

Flow Basis 
 
ADVENT assumed that approximately 40% of all NPDES discharged flow would require 

upgrades to treat the impairment causes listed above.  This value is based on the EPA’s 

determination that the approximately 22,000 waterbodies requiring TMDL determinations 

represent approximately 40% of the nation’s waterways that were surveyed and reported 

in the 1998 Report to Congress.  Combining this with the assumption that 45% of the 

impairments are due to point source discharges, approximately 18% of the total 

discharge flow will require additional treatment.  To compute upgrade costs for POTWs, 

ADVENT assumed an average flow of 2.7 mgd based on a total flow of 41,794 mgd from 

15,711 POTWs, as indicated in the 1996 CWNS.  For industrial dischargers, ADVENT 

used data from the PCS database on 13 available states and assumed that this data 

represented 39.9% of the total industrial flow since the 13 states examined represent 

39.9% of the total population.  Using this data, ADVENT assumed an average flow of 

444 mgd for power plants (88% of total industrial flow) and 21.9 mgd for other industrial 

plants (12% of total industrial flow).  In summary, ADVENT developed upgrade costs for 

approximately 24,650 mgd of flow.  This value includes 7,250 mgd of additional flow 

from POTWs, 12,200 mgd of additional flow from power plants, and 5,200 mgd of 

additional flow from other industrial plants. 

 

In contrast, the EPA chose to evaluate costs on a waterbody-by-waterbody basis, using 

the same data from the 1996 CWNS and PCS databases.  Apparently, a good deal of 

work went into identifying the direct dischargers to or within 50 miles upstream of each 

impaired waterbody, determining (particularly for direct dischargers) whether the 

discharger was a likely contributor to the cause of the impairment, and determining the 

flow and effluent quality of those dischargers.  Limitations and gaps in these databases 

made this a difficult effort6 and also required a significant number of assumptions to be 

                                                
6 The National Costs to Implement TMDLs (Draft Report): Support Document #2, Appendix F. 
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made.  An example is indicated in the support documentation for the TMDL draft report,7 

where it is reported that 2.6% of the facilities had zero reported flow, and over 55% of 

the facilities had no flow reported in either database.  For the case of a facility with zero 

flow, the EPA assumed that this facility was correctly reporting its flow as zero (possibly 

land treatment facilities or similar).  This assumption may be valid but should be verified 

on a case-by-case basis.   

 

For facilities with no flow information, the EPA assigned an average flow based on all 

reported flows within the facility’s SIC.  For the case where a given SIC has no facilities 

with reported flow, the EPA assigned an average flow observed in its combined 

database for major or minor industrial plants, or major or minor POTWs.  Because of the 

large number of facilities with no reported flow, the validity of using these average flows 

is considered questionable.  The overall impact of these assumptions on the final EPA 

cost estimates cannot be easily determined. 
 
For the “within and upstream” case, the total flow treated in the TMDL program was 

estimated by Environomics8 to be approximately 14,700 mgd.  This value was provided 

with an estimated error of +/- 20 percent.  The total flow of 14,700 mgd includes treated 

flows of 5,400 mgd for POTWs and 9,300 mgd for industrial dischargers.  The total flow 

treated by the EPA is considerably lower than the ADVENT flow estimate, largely due to 

the limitations placed by the EPA on the number of POTWs included and the decision of 

the EPA not to include treatment costs for cooling water at power plants.  If the ADVENT 

flow estimate for power plant flow per facility is deleted, the total ADVENT flow is 

lowered to 12,500 mgd, which is within the 20% margin of error reported for the total flow 

treated in the EPA estimate.  However, if the POTW limitations imposed by the EPA are 

dropped, the total flow treated in the EPA estimate may be as high as 18,400 mgd, or 

potentially higher.   

 

Treatment Technology Basis 
 
In addressing the technology requirements for TMDL implementation, both ADVENT and 

the EPA used the “next treatment step” approach; i.e., that a given facility would require 

                                                
7 The National Costs to Implement TMDLs (Draft Report): Support Document #2, Appendix F, pg. 

F-1. 
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additional treatment technology above its current capability based on the pollutants 

needing treatment.  Both ADVENT and the EPA determined treatment technologies 

based on their respective lists of impairment categories.  These technologies are listed 

in Table 4. 

 

As shown in Table 4, ADVENT defined a specific treatment train to upgrade current 

effluent quality to address specific pollutants.  Although exact upgrade requirements will 

depend on results of each specific TMDL, the ADVENT “treatment trains” generally 

provide the best available treatment technology for each pollutant/impairment category.   

However, based upon the EPA TMDL draft report and discussions with Environomics, 

the EPA did not use a “treatment train” approach in defining the “next treatment step.”  

Rather, the EPA used capital cost functions from the 1996 Clean Water Needs Survey to 

achieve higher effluent quality levels.  For instance, to address nutrient impaired 

waterbodies, EPA assumed TMDL nutrient upgrade costs would be based on upgrading 

POTWs from secondary treatment or advanced secondary treatment to also include 

“nutrient removal.”  The CWNS includes a database of POTW upgrade costs to address 

known or projected upgrade needs.  These costs are based on actual costs, engineering 

estimates if available, or can be based on less accurate cost projections.  Although 

these functions were developed based only on cost information from POTWs, they were 

applied to industrial facilities as well.  Based on experience in the design and costing of 

upgrades at both industrial and municipal wastewater treatment plants, ADVENT 

strongly questions whether the CWNS cost functions used by the EPA are applicable for 

industrial upgrades.  Upgrade costs are grouped into certain categories as shown in 

Table 4 regardless of the technology used.  Even though these cost functions do not 

state what specific effluent quality can be expected or what treatment approach is 

utilized, it was considered “representative” for upgrading plants to include “nutrient 

removal.”  Different functions were used for plants with different flow rates and O&M 

costs were separately determined.  Nevertheless, this capital cost approach has obvious 

flaws.  The particular items of concern regarding the use of these cost functions are 

discussed below. 

  

For nutrient impairments, ADVENT selected the “next treatment step” for control of both 

nitrogen and phosphorus.  For nitrogen, ADVENT selected a “treatment train” that 

                                                                                                                                            
8 Conversation with Stuart Sessions, Environomics, November 27, 2001. 
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includes biological nitrification and denitrification.  For phosphorus, ADVENT selected a 

“treatment train” that includes precipitation, clarification, and filtration.  In certain cases 

where receiving stream water quality limitations are such that point sources are now 

required to control phosphorus, very low effluent levels are being imposed and the 

advanced treatment train mentioned above is being required.  We are concerned with 

the uncertainty regarding the treatment technologies in the EPA approach, particularly 

for phosphorus removal, and feel this could well lead to significantly low costs in the 

EPA’s estimate in this area.  

 

For ammonia-impaired waters, ADVENT selected the “treatment train” that includes 

biological nitrification and denitrification as the “next treatment step.”  For DO/BOD-

impaired waters, ADVENT selected the relatively low-cost effluent reaeration technology 

as compared to “Advanced Treatment 1” selected by the EPA, although it is unclear 

exactly which treatment technologies were included or costed by the EPA.  For toxic 

organic impairments, ADVENT selected filters and granular activated carbon column 

technology, whereas EPA selected “Advanced Treatment 1.”  Because the specific 

treatment technologies included in this category are unclear, ADVENT cannot determine 

whether such a selection is appropriate; however, we contend that additional technology 

beyond advanced secondary treatment is likely to be needed to address impairments 

caused by specific organic compounds.  Many organic compounds are recalcitrant to 

biological treatment and require a more complex treatment train, such as carbon 

adsorption. 
 

Significant differences were found in the approach used by POTWs for discharges to 

waters with metals impairments.  For this, ADVENT selected advanced chemical 

precipitation, clarification and effluent filtration at POTWs as compared to the EPA 

approach to reduce metals discharges through tighter controls for indirect industrial 

dischargers.  For this, EPA used or assumed the industrial flow contribution to the 

affected POTW and assumed that effluent filters would be required at the industrial 

discharge to provide additional metals removal.  However, discussion with AMSA has 

indicated that many of its member facilities already have strict pretreatment programs for 

industrial metals dischargers in place.  Furthermore, AMSA estimates that a significant 

portion of the influent metals loading (approximately 75-80% of such metals as Cu, Zn, 

and Cd) at such POTWs come from domestic sources rather than controllable industrial 
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dischargers.  A study conducted by AMSA indicates that domestic wastewater is a major 

source of mercury loading at POTWs.  Based on this information, ADVENT believes that 

the EPA’s approach for metals control at POTWs has been incorrectly determined.  We 

feel the correct approach is to specify the “next treatment step” to include advanced 

metals treatment at each POTW.  The treatment train costed by ADVENT for this 

includes advanced chemical precipitation, clarification, and filtration. 

 

Another item of concern is whether the EPA included costs for handling and disposing of 

the additional sludge that would be generated by the TMDL-related treatment upgrades.  

ADVENT included costs for additional sludge dewatering and landfill disposal in its 

estimates, and it is unclear whether such costs are incorporated into the EPA estimates. 

 

In addition to the differences in technologies chosen for TMDL compliance, there are 

observable differences in the methodologies chosen by ADVENT and the EPA to 

implement them.  As previously mentioned, the EPA placed limitations on the number of 

POTWs which will incur TMDL costs.  However, ADVENT believes that these limitations 

are not plausible for several reasons.  For the first limitation (no costs for facilities with 

treatment beyond secondary), there is no indication that the treatment system in place at 

these POTWs will be sufficient to meet TMDL compliance for all impairment categories 

examined by the EPA.  Similarly, for the second limitation (no costs for facilities with 

upgrades in progress from 1996 CWNS), there is no evidence that these upgrades will 

meet TMDL requirements for all impairments.  These POTW upgrades likely address 

such impairments as nitrogen, phosphorus, and BOD, but may not provide treatment for 

metals, low concentrations of phosphorus, or specific organics.  

 

Another major difference in the implementation of treatment technologies is ADVENT’s 

option to segregate industrial dischargers into power plants and non-power facilities.  For 

power plants, ADVENT assumed that the only impairments requiring treatment would be 

metals, mercury, and PCBs.  The necessity of these treatments is dependent partly on 

whether intake credits would be allowed for power plant discharges, particularly for 

mercury and other legacy pollutants.  ADVENT assumed that intake credits would not be 

allowed for power plants and assumed that power plants may well be required to 

implement end-of-pipe treatment for the very large flows of one-pass cooling water.  The 

EPA, in comparison, made the assumption that treatment would not be required for 
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cooling water discharges, and adjusted their flow estimates accordingly to reflect this 

assumption.  We believe that there is no basis for the assumption that cooling water 

discharges will not require treatment in TMDLs.  As previously shown in Table 3, 

treatment of these discharges represents a substantial percentage of ADVENT’s original 

cost estimate.  The EPA estimate does not include any costs for mercury or PCB 

treatment from any direct dischargers. 
 
Cost Estimation Basis 
 

In determining the costs for implementation of TMDL controls, ADVENT and the EPA 

used very similar approaches.  ADVENT developed its costs based on January 2001 

dollars, while the EPA developed costs based on January 2000 dollars.  This difference 

is negligible and can easily be corrected based on economic cost indices.  Both 

ADVENT and the EPA annualized capital costs using an interest rate of 7 percent.  

ADVENT assumed that loans for capital would be retired over 25 years, while the EPA 

assumed annualized capital costs would be retired over 20 years.  This too, can easily 

be adjusted.  In effect, both parties assumed these costs would continue forever, as 

these capital costs will be incurred each time the useful life of the necessary equipment 

has passed.   

 

In addition, the EPA assumed the costs for future treatment upgrades would not be 

incurred until 5 years after the TMDL-based limits were developed.  ADVENT questions 

the applicability of such an extended lag period and will address this concern in a later 

section.  Based on this 5-year lag and the assumption that it would take 15 years to 

implement all 22,000 TMDLs across the nation, the EPA assumed that TMDL upgrade 

costs would be incurred uniformly over the 15-year period from 2006 to 2020.  In order to 

compare the potential costs of this rulemaking effort with those for other regulations, the 

EPA discounted its costs and calculated “present annual value” costs in January 2000 

dollars of these future capital and operating costs.  This was calculated using a 7% real 

discount rate for costs incurred each year from 2006 to 2020.  The net effect of this 

discount or adjustment reduced the EPA costs by approximately 45 percent9 as 

compared to the actual costs in January 2000 dollars and is a significant reduction in 

                                                
9 Appendix B, page B-1, where the present value scale factor of compliance costs at a 7 % real 

discount rate is 0.4484 relative to the cost of $1/yr continuing forever, beginning in 2000. 
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annualized costs as compared to the approach utilized by ADVENT.   This approach is 

flawed for several reasons.  First, the 7% real discount rate the OMB directed the EPA to 

use in this analysis is not realistic in the current economic climate.  Granted that interest 

rates for borrowing are greater than the rate of inflation, the 7% difference (equivalent to 

the 7% real discount rate used by the EPA) is not the current condition nor is it expected 

to be so for the foreseeable future.  A more realistic value would be the 3% value 

alternatively presented in EPA cost document.10   

 

However, it should be recognized that this approach is not realistic because it assumes 

that all point source dischargers (and others directly affected by these rules) would put 

aside money in the year 2000 to invest in future treatment upgrades when the TMDLs for 

their impaired waterbody are developed and new discharge limits become effective.  The 

scale factor approach used allowed the EPA to develop current costs for future 

upgrades, to compare with other rulemaking efforts.  Nevertheless, it greatly understates 

the real cost of this rulemaking, since future upgrade costs will be paid for with inflated 

dollars at the time the upgrade is made.  At a minimum, a more realistic real discount 

rate (3 percent) should be used or costs should be presented in current dollars to 

express the actual current costs of this regulation.  For its original evaluation, ADVENT 

has used costs expressed in January 2001 dollars with no discount or adjustment for 

future economic indices. 
 
DETAILED ANALYSIS OF EPA COST APPROACH 
 

After a thorough examination of the EPA draft report and multiple conversations with 

Environomics, ADVENT has compiled a flow chart describing the steps used by the EPA 

to develop its cost estimate.  This flow chart, along with a table of notes providing details 

on each step, are presented in Figure 1 and Table 5, respectively.  The steps are 

described in further detail below. 

 

Beginning with 58,977 point source dischargers and 21,845 waterbodies, this list was 

shortened to include only those dischargers who would incur costs for the point source 

portion of the EPA estimate.  This list of 14,668 dischargers and 4,234 associated 

waterbodies served as the basis for developing the “within only” and “within and 

                                                
10 The National Costs to Implement TMDLs (Draft Report): Support Document #2, Appendix B. 
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upstream” cases examined.  For both cases, each included discharger was examined to 

determine which pollutant categories would require upgrades for TMDL compliance.  In 

addition, a flow was assigned to each discharger for treatment, based on the 

methodology previously described.  Based on the list of pollutants determined, the 

appropriate cost functions were applied to determine the capital and O&M costs 

associated with the upgrades at each facility.  The capital costs were amortized over 20 

years using a 7 percent interest rate, and both the annualized capital and O&M costs 

were adjusted to 2000 dollars using the necessary cost indices.  These adjusted values 

were added to determine a total annual cost for each facility. 

 

Once costs for all of the facilities in each case had been determined, the list was divided 

into “scale from” and “scale to” sets.  The “scale to” set included all facilities discharging 

into waterbodies for which the sources of impairment were unknown or not reported.  

The “scale from” set included all facilities discharging into waterbodies for which the 

sources of impairment had been reported by the State.  Examining the “scale from” set, 

the EPA determined which facilities discharged into waterbodies which were reported by 

the States to be impaired by point sources, and determined what percentage of the 

“scale from” set costs fell into this category.  Costs from the “scale from” set attributed to 

facilities discharging into waterbodies not listed as being impaired by point sources were 

eliminated.  Using the percentage calculated for the “scale from” set, the EPA assumed 

that the same percentage of costs in the “scale to” set would apply to facilities 

discharging into point source impaired waters.  Combining these portions of the “scale 

to” and “scale from” set, the final costs for both the “within only” and “within and 

upstream” cases were calculated.  These costs were adjusted by a factor of 1.605 to 

account for incomplete georeferencing of all of the nation’s dischargers and impaired 

waterbodies. Finally, a discounting factor of 0.4484 was applied to the costs to account 

for a 7 percent discount rate on future costs and a 5-year lag time before implementation 

costs would begin to occur.   

 

Using the flow chart in Figure 1 as a basis for examining the EPA’s methodology, 

ADVENT has developed a list, described in greater detail below, of specific issues which 

it believes should be addressed in the EPA’s final report on cost estimates for the TMDL 

program.  Included with each issue is a description of ADVENT’s reasoning for 

expressing concern, along with recommendations, when applicable. 
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1. In determining which facilities would be excluded from the TMDL cost estimate, the 
EPA placed unrealistic limitations on the number of POTWs to be examined.  The 
EPA assumed that any POTW already beyond secondary treatment or planning to 
improve treatment controls beyond secondary treatment in the near future would not 
incur any costs from the TMDL program.  ADVENT believes these limitations to be 
inappropriate and unsupported.  There is no empirical evidence presented to indicate 
that simply having an advanced treatment system in place will necessarily treat all of 
the pollutants found in the POTW discharges for which a TMDL upgrade would be 
required.  For example, a given POTW may have an advanced treatment system to 
meet a low effluent limit for nitrogen, but may also have phosphorous as a pollutant, 
which would not be remedied by the nitrogen treatment train.  For this example, the 
POTW would be listed as requiring upgrades to remedy a nutrient impairment, but 
because of the limitations selected by the EPA, no upgrades for this POTW would be 
taken into consideration for the report.  Similarly, such POTWs would have been 
incorrectly excluded from metals upgrades.  Based on this, ADVENT believes that 
both limitations imposed by the EPA on POTWs should be eliminated for the final 
cost estimate, or examined in more detail on a case-by-case basis. 

 
2. Due to a lack of available flow information, the EPA was required to estimate flows 

for over 50% of the facilities examined in the TMDL cost estimate.  In its protocol for 
estimating flows, EPA used the average flow for a facility’s given SIC, when possible.  
If all of the facilities in a given SIC had no flow data available, the EPA chose to use 
the average flow for the facility’s size and type classification (major or minor 
industrial, or major or minor POTW).  Because flow was estimated for a large 
number of facilities, this results in a great deal of statistical variability in the TMDL 
cost estimates.  It is impossible to determine whether the averages for a given SIC or 
for a given type and size of facility are truly representative of the actual average for 
all facilities within the given classification.  This lack of information may cause the 
EPA costs to be grossly over- or underestimated, depending on whether the 
averages of the available data are actually higher or lower than the average of the 
entire population.  Furthermore, it is unclear how many of the flows, whether 
estimated or used as reported, represent average actual flow as opposed to design 
flow.  Cases where average actual flows were used would lead to significantly 
underestimated costs, as compared to using daily maximum flows or design flows.  
Each facility will have to design any upgrades to accommodate daily maximum flows 
rather than average flows. 

 
3. For cases where the EPA considered the reported flow to be incorrect, a “maximum” 

process flow for treatment was assumed for specific pollutant categories in each 
major division (major industrial, etc.).  In an unknown number of cases, EPA 
considered the flows reported in the PCS database to be high and erroneous.  
Rather than a case-by-case review in these situations, the EPA discarded the 
suspect flows, citing that these high flows were likely due to cooling water or storm 
water rather than process wastewater.  Instead, the EPA assigned a “maximum” flow 
of process wastewater to be considered for treatment.  This could underestimate 
treatment costs if it is in fact necessary to treat the reported flows (whether or not 
they are storm water or cooling water) to adequately address the impaired 
waterbody.  Furthermore, in its draft report, the EPA did not identify the basis for the 
particular maximum flows chosen.  A rationale for the system of determining which 
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flows are “incorrect” and determining the “maximum” flow to be treated for a given 
pollutant category at a given type of facility should be included in the EPA’s final 
report. 

 
4. For an unknown number of cases, the EPA assumed that large reported flows from 

industrial facilities were due to high flows of cooling water or storm water.  For these 
cases, the EPA assumed that control technologies would be applied to small, 
concentrated waste streams rather than large end-of-pipe flows.  This assumption 
particularly impacts electric utilities (SIC 4911 and related), which often have large 
flows of non-contact cooling water.  In making this assumption, EPA further assumes 
that industrial facilities will be able to isolate concentrated waste streams and apply 
the treatment technology at these points.  However, no empirical evidence is 
provided to indicate that most, if any, industrial facilities will be able to isolate such 
waste streams.  Moreover, there is no basis for the EPA’s assumption that cooling 
water flows would not require treatment.  ADVENT considers this assumption of 
ubiquitous flow segregation overly optimistic, and as a result, the EPA’s cost 
estimate is likely lower than the actual amount that will be required.  Because of this, 
ADVENT believes that the final cost estimate should include either development of 
costs for total end-of-pipe flow or  rationale for the system of flow segregation 
employed by the EPA. 

 
5. The capital cost functions used by the EPA address generic treatment categories 

rather than specific treatment trains.  For example, when considering a facility with 
toxic organics as its only pollutant category, the EPA chose to calculate its upgrade 
costs based on a function for Advanced Treatment I (AT1).  However, according to 
information obtained by ADVENT, the designation of AT1 simply refers to a facility’s 
effluent levels of BOD and TSS.  Specifically for the case of nutrient removal, 
ADVENT believes that the cost functions will not accurately reflect treatment costs 
because of the variability in the nutrient effluent limits and the wide variety of 
treatments that may be required for them.  Treatment for nitrogen may require 
nitrification alone, or may require a combination of nitrification and denitrification.  
Depending on influent levels, treatment for phosphorus may be achievable in a 
biological treatment plant, or may require a system of chemical precipitation and 
filtration.  For the case of organics removal described above, ADVENT prescribed a 
treatment system involving activated carbon and filtration.  There is no evidence in 
the draft report that the cost determined by the AT1 function accurately reflects the 
costs associated with such a system.  Based on its method of developing costs 
based on specific treatment trains, ADVENT believes that the cost functions used by 
the EPA underestimate the actual costs that will be incurred for TMDL-related 
upgrades.  Furthermore, ADVENT believes that the EPA’s final report should provide 
sufficient justification for the cost functions used, specifically regarding their ability to 
accurately estimate costs for a wide range of treatment trains and specific pollutant 
categories. 

 
6. In addressing impairments due to metals at POTWs, the EPA assumes no end-of-

pipe treatment for these facilities, but instead develops costs for pretreatment of the 
SIU flow into the POTWs.  As previously mentioned, there is evidence from AMSA to 
suggest that many POTWs now receive a majority of their influent metals from 
commercial and residential flow rather than industrial flow.  In addition, AMSA has 
indicated that many of its member facilities already require their SIUs to have 
extensive pretreatment programs in place for metals.  ADVENT believes that these 
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assumptions cause the EPA to underestimate the amount and extent of treatment 
that POTWs will be required to do for metals, and therefore underestimate the costs 
associated with addressing metals at POTWs.  Based on this information, ADVENT 
recommends that the EPA’s final report should include costs developed for end-of-
pipe treatment for metals at POTWs. 

 
7. The EPA estimate does not include any costs developed for the treatment of 

pesticides, mercury, PCBs, or temperature.  Specifically for the temperature 
impairment, it now appears that stringent temperature guidance will be implemented 
for the Pacific Northwest (WA, OR, and ID) which would require treatment upgrades 
associated with the TMDL program.  Other regional temperature limits may also 
result in upgrade requirements.  Reports on temperature control upgrades indicate 
that the costs associated with such control systems are not insignificant.  For 
instance, it has been estimated that the cost to cool the 40 mgd flow of treated 
effluent from a pulp and paper mill in the Pacific Northwest to comply with its 
proposed effluent temperature criterion of 20 °C will involve a capital cost of 
approximately $25 million and an annual operating cost of $1.3 million.  Another 
study on a POTW in the Pacific Northwest discharge of approximately 30 mgd 
indicated capital costs of $12.5 million and an annual operating cost of $0.5 million to 
achieve similar effluent temperatures.  

 
For pesticides, ADVENT believes that the large number of impairments due to 
pesticides justifies its inclusion in developing TMDL costs.  PCBs are cited as an 
impairment cause in a large number of waterbodies. Treatment for PCBs requires an 
expensive treatment train, and therefore should be included in some form for the final 
cost estimate.   
 
In addition, mercury is a unique heavy metal that we believe should be examined 
independent of other metals.  This is due to the low analytical detection levels, lower 
criteria requirements, the widespread presence of mercury in waterbodies and 
discharges, and the elaborate treatment train required for mercury removal.  Again, 
we feel that the costs for these parameters should be included in the final EPA 
estimate. 

 
8. In amortizing capital costs, the EPA assumes loan retirement over 20 years at a rate 

of 7%.  Due to the recent trends in interest rates, ADVENT believes a 6% interest 
rate may be more appropriate. 

 
9. In determining the sources of impairment for a given waterbody, the EPA assumes 

that information reported by the States is complete and accurate.  However, as 
explained in the draft report, States use hundreds of different terms or codes to 
describe impairment causes, ranging from generic to specific.11  Furthermore, a 
uniform set of instructions or guidance for reporting impairment causes was not given 
to the States.  As a result, the standards for reporting this impairment information are 
not clearly defined.  The variability in the reporting system may result in improperly 
including or excluding facilities from the TMDL cost estimate.  In fact, only about half 
of the states provided information on impairment causes.  The ultimate impact on the 
final costs for the TMDL program is unclear. 

                                                
11 The National Costs to Implement TMDLs (Draft Report): Support Document #2, Appendix G, 

pg. G-2. 
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10. The EPA determined the percentage of costs in the “scale from” set resulting from 

cost upgrades for point sources discharges to waters impaired by point sources. In 
determining costs for the “scale to” set of dischargers, the EPA assumed that the 
same percentage of these discharges would discharge to point source impaired 
waters, and therefore the same percentage of the costs from this set were included.  
Similar to the available flow information, a large percentage (over 43%) of the 
waterbodies examined had no impairment information reported, or reported only 
unknown impairment sources.  Because of this, it is impossible to determine whether 
the percentage of costs calculated from the “scale from” set will accurately reflect the 
actual percentage across all examined waterbodies.  This may result in substantial 
errors in the final costs developed. 

 
11. In its economic analysis, the EPA uses a real discount rate of 7 percent and a 5-year 

lag period before any facilities would begin to incur costs.  Both the discount rate and 
the lag period used are considered by ADVENT to be excessive.  The combination of 
these assumptions ultimately reduces the final EPA cost estimate by over 55%.  A 
real discount rate of 7 percent would correspond to a nominal rate of 9-10 percent, 
depending on inflation.  Under the current economic conditions, a nominal rate of 9-
10 percent is considered excessive.  A real discount of 3 percent would be more 
realistic.  In addition, State-issued compliance schedules typically require facilities to 
come into compliance within 3 years, rather than the 5 years assumed in the draft 
report.  Also, facilities will incur costs associated with upgrades throughout this 3-
year period rather than at the end of it, as was assumed by the EPA in developing its 
discounting factor.  ADVENT believes that a 2-3 year lag period, coupled with a real 
discount rate of 3 percent, would provide a more reasonable estimation. 

 

SUMMARY 
 

In conclusion, ADVENT believes that there are several areas of concern where the EPA 

must provide further explanation or change their initial assumptions in order to provide a 

more accurate final estimate on the costs for implementing the TMDL program.  The 

basis for the procedures used in the steps listed below are of greatest concern: 

 

•  Including and excluding facilities from the cost estimate 
•  Unsupported assumptions concerning flow determination and flow 

assignment 
•  Undefined technologies covered in capital cost functions 
•  Impairment categories included and the assumed treatment for each 
•  Determination of impairment sources 
•  Economic assumptions, particularly discount rate and lag time 

 

ADVENT believes that many of the changes needed to reflect an accurate accounting of 

TMDL implementation costs will cause the overall estimate to be significantly higher than 
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the existing EPA estimate.  In particular, the concerns listed above should be addressed 

in the final EPA cost report. 

 



 

ADVENT 01657\Attachment 1_AMSA W-00-31-II.doc 22 06-Dec-01   

TABLE 1. COMPARISON OF ADVENT AND EPA TMDL AVERAGE ANNUAL COSTS BY SEGMENT 
 
      

  ADVENT Costs EPA Costs 
Item Range ($106/yr), Jan. 2001 Dollars ($106/yr), Jan. 2000 Dollars  

  With Mercury, Without Mercury, Least Flexible Moderately More Cost
  PCBs, Pesticides PCBs, Pesticides  Cost Effective Effective 
       

POTWs Low Estimate  $                 911   $                  618   $           396   $                297   n/a  
 High Estimate  $             3,644   $               2,473   $           697   $                523   n/a  
 No Limitations (a)  $             3,644   $               2,473   $       2,009   $             1,506   n/a  
       
       

Industrial Low Estimate  $                 777   $                  351   $           676   $                507   n/a  
 High Estimate  $             3,107   $               1,402   $       1,465   $             1,099   n/a  
       
       

Indirect (Metals) Low Estimate none (b) none (b)  $             10   $                     8   n/a  
 High Estimate none (b) none (b)  $             16   $                   12   n/a  
       
       

TOTAL Low Estimate  $             1,688   $                  969   $       1,082   $                812   $       625 
 High Estimate  $             6,751   $               3,875   $       2,178   $             1,634   $    1,321 
 No Limitations (a)  $             6,751   $               3,875   $       3,490   $             2,617  n/a 
       
       

(a)  The EPA imposed 2 limitations on the number of POTWs to be included in the TMDL cost estimates. (Exhibit II-1, pg. II-6). The costs presented in these rows reflect 
estimates on POTW costs without these limitations.  ADVENT did not impose any limitations comparable to those made by the EPA. 

(b)  ADVENT included costs for metals treatment from indirect dischargers to POTWs as costs to be incurred by POTWs rather than by the dischargers. 
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TABLE 2.  SUMMARY COMPARISON OF ADVENT AND EPA TMDL AVERAGE ANNUAL COSTS BY SEGMENT 

 
      

  ADVENT Costs EPA Costs 
Item Range ($106/yr), Jan. 2001 Dollars ($106/yr), Jan. 2000 Dollars  

  With Mercury, Without Mercury, Least Flexible Moderately More Cost
  PCBs, Pesticides PCBs, Pesticides  Cost Effective Effective 
       

POTWs Low Estimate  $                 911  $         618  $        396  $      297  n/a  
 High Estimate  $              3,644  $      2,473  $        697 $      523  n/a  
 No Limitations (a)  $              3,644  $      2,473  $     2,009  $   1,506  n/a  
       
       

Industrial Low Estimate  $                 777  $         351  $        686  $      515  n/a  
(total) High Estimate  $              3,107  $      1,402  $     1,481  $   1,111  n/a  

       
       

TOTAL Low Estimate  $              1,688  $         969  $     1,082  $      812 $       625 
 High Estimate  $              6,751  $      3,875  $     2,178  $   1,634 $    1,321 
 No Limitations (a)  $              6,751  $      3,875  $     3,490  $   2,617 n/a 
       
       

(a) The EPA imposed 2 limitations on the number of POTWs to be included in the TMDL cost estimates. (Exhibit II-1, pg. II-6). 
     The costs presented in these rows reflect estimates on POTW costs without these limitations.  ADVENT did not impose any 

limitations comparable to those made by the EPA. 
(b) ADVENT included costs for metals treatment from indirect dischargers to POTWs as costs to be incurred by POTWs rather than 

by the dischargers. 
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TABLE 3.  ADVENT TMDL COMPLIANCE COST ESTIMATES w/ and w/o PESTICIDES, MERCURY, AND PCBs 
  

 ANNUAL COSTS, All Pollutants 
POLLUTANT/IMPAIRMENT ($106, Jan. 2001 Dollars) 

 POTWs INDUSTRY  INDUSTRY INDUSTRY TOTALS 
  (NON-POWER) (POWER) TOTAL 
     

Nutrients $    1,261 (a)  $                  393  $                     -    $              393  $           1,655 
Ammonia $         64 (a)  $                    14  $                     -    $                14  $                78 
Metals  $             748  $                  263  $                 594  $               858  $           1,606 
Dissolved Oxygen  $               50  $                    17  $                     -    $                 17  $                66 
Pesticides  $             470  $                  161  $                     -    $               161  $              631 
Mercury, PCBs  $             700  $                  405  $             1,139  $            1,544  $           2,244 
Organics  $             351  $                  120  $                     -    $               120  $              471 
TOTALS by PS  $          3,644  $              1,374 $             1,734  $           3,107  $           6,751 
SUBTOTAL, All pollutants   $           6,800 
COST REDUCING FACTORS  

Pollution Prevention Reduction  25%
Other Upgrade Requirements  25%

NEW TOTAL   $           3,400 
MINIMUM (TOTAL - 50%)   $           1,700 
MAXIMUM (TOTAL +50%)   $           6,800 

  
POLLUTANT/IMPAIRMENT ANNUAL COSTS, no Hg, PCB, Pesticide 

Treatment 
  

 ($106, Jan. 2001 Dollars)    
 POTWs INDUSTRY  INDUSTRY INDUSTRY TOTALS 
  (NON-POWER) (POWER) TOTAL 
     

Nutrients $    1,261 (a)  $                  393  $                     -  $              393  $           1,655 
Ammonia $         64 (a)  $                    14  $                     -  $                14  $                78 
Metals  $             748  $                  263  $                 594  $              858  $           1,606 
Dissolved Oxygen  $               50  $                    17  $                     -  $                17  $                66 
Organics  $             351  $                  120  $                     -  $              120  $              471 
TOTALS by PS  $          2,473  $                  808  $                 594  $           1,402  $           3,876 
SUBTOTAL, no Hg, PCBs, Pesticides   $           3,900 
COST REDUCING FACTORS  

Pollution Prevention Reduction  25%
Other Upgrade Requirements  25%

NEW TOTAL   $           1,950 
MINIMUM (TOTAL - 50%)   $              975 
MAXIMUM (TOTAL +50%)   $           3,900 

  
(a) The original estimate for these cost were $2.4 (nutrients) and $0.4 billion (ammonia).   
An error was discovered in the original calculations which caused the O&M costs to be high. 
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TABLE 4.  COMPARISON OF TREATMENT TECHNOLOGIES FOR TMDL COST ESTIMATES 
 
 

Point Source Impairment ADVENT USEPA 
 Category Technology Technology (a) 

POTWs Nutrients Biological Nitrification/Denitrification for ammonia ST w/ nutrient removal or 
 Precipitation/Clarification/Filtration for phosphorous AT1 w/ nutrient removal 
 Ammonia Biological Nitrification/Denitrification ST w/ nutrient removal or 
  AT1 w/ nutrient removal 
 Metals Precipitation/Clarification/Filtration Pretreatment w/ filtration at dischargers
 DO/BOD Effluent Reaeration AT1 or AT1 w/ nutrient removal 
 Organics Filtration/Granular Activated Carbon (GAC) AT1 or AT1 w/ nutrient removal 
 Pesticides Filtration/GAC none 
 Mercury/PCBs Filtration/GAC/Reverse Osmosis for water none 
 Electrodialysis/Crystallization/Dewatering/Landfill for sludge  

Industrial Nutrients Same technologies as POTWs Same technologies as POTWs 
 Ammonia  (except Metals) 
 Metals  Filtration 
 DO/BOD   
 Organics   
 Pesticides   
 Mercury/PCBs   

Indirect (Metals) Metals Precipitation/Clarification/Filtration Filtration 

(a) The acronyms listed in the USEPA treatment technologies are as follows: 
     ST = Secondary Treatment 
     AT1 = Advanced Treatment 1 
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FIGURE 1.  EPA COST APPROACH FLOW CHART 
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TABLE 5.  NOTES ON EPA COST APPROACH FLOWCHART
 

Note # Notes Reference for Note 
1 The original list of 21,000+ impaired waters, from the 1998 

303(d) List Fact Sheet, was condensed to 4,234 WBs which 
where impaired specifically by the impairments examined.  
For these WBs, a list of 14,668 PS discharged within or 
upstream of the WB and discharged at least one impairment 
for which the associated WB is impaired. 

Information from Stu 
Sessions, Environomics 

2 "Within only" case eliminates all facilities that do not 
discharge directly to an impaired WB 

Information from Stu 
Sessions, Environomics 

 Both cases eliminate the following: 
    -149 facilities with zero reported flow 
    -116 POTWs have matches for metals only but have zero 

SIU flow 
    -803 POTWs already have or plan beyond secondary 

treatment 
 In the tables presented in the TMDL report, a range for each scenario is given.  The low 

value represents the "within only" case.  The high value represents the "with and upstream" 
case. 

3 Determined by CWNS 
4 Flow data taken from PCS and CWNS databases TMDL Support Doc. 2, 

Appendix F 
 Average flows assumed for the cases of missing flow 
 Maximum flows assumed for cases of flow considered to be 

"inaccurate" 
5 Function determined based on impairment categories for 

each PS 
TMDL Support Doc. 2, 
Appendix E 

 Capital functions taken from 1996 CWNS 
 O&M functions taken from regression of AMSA data 
 All costs adjusted to January 2000 dollars using appropriate 

cost indices 
6 Capital amortized over 20 years, 7% real discount rate TMDL Support Doc. 2, pg. 

ES-3 
 Annual cost determined by adding annualized capital and 

annual O&M 
Information from Stu 
Sessions, Environomics 

7 "Scale from" and "scale to" sets were determined because 
EPA did not have complete information on the sources of 
impairment from each WB.  Regulations concerning state 
reporting of impairment sources are questioned.  The "scale 
from" set is used as a pre-screening baseline because 
information on the WB impairment source is available. 

TMDL Support Doc. 2, 
Appendix G 

8 Costs eliminated in the "scale from" set for these PS because 
their target WBs are not reported as being impaired by PS.  
Standards concerning state reporting of impairment sources 
are questioned. 

TMDL Support Doc. 2, 
Appendix G, Exhibit G-1 

9 From the "scale from" set, a certain percentage of calculated 
costs are attributed to PS discharges targeting WBs known to 
be impaired by PS.  It is assumed for PS in the "scale to" set, 
where the WB impairment is not reported or unknown, that a 
similar percentage of these PS discharges will actually create 
PS-related impairments in their target WB.  Therefore, this 
percentage (64% for the "within only" case) is applied to the 
"scale to" set. 

TMDL Support Doc. 2, 
Appendix G (also info from 
Stu Sessions, Environomics) 

10 Since PS TMDL costs will only be incurred for PS discharges 
targeting WBs impaired by PS, these costs in the "scale from" 
and "scale to" sets are combined to calculate the total cost. 

TMDL Support Doc. 2, 
Appendix G, Exhibit G-2 
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TABLE 5.  NOTES ON EPA COST APPROACH FLOWCHART
 

Note # Notes Reference for Note 
11 Scaling factors are employed because of the shortfalls in 

analytical coverage.  Two scaling factors are used: 1.427 to 
compensate for incomplete georeferencing of point sources, 
and 1.125 to compensate for incomplete georeferencing of 
impaired waters (1.605 overall scaling factor) 

TMDL Support Doc. 2, pgs. I-
13, I-14 

 Final costs are discounted to account for the time lag 
associated with TMDL implementation.  EPA originally used a 
7% real discount rate to calculate this discount factor, though 
the option to change this is being considered.  The final 
discount factor is 0.4484 

TMDL Support Doc. 2, 
Appendix B 

12 Final cost range represents the calculated annual costs for the "within only" case (low value) 
and the "within and upstream" case (high value) 

13 Scenario 1 is Least Flexible - no further calculations 
 Scenario 2 is Moderately Flexible - assumed at 75% of 

Scenario 1 
TMDL Support Doc. 2, Exhibit 
II-4 

 Scenario 3 is More Flexible - assumes additional savings 
from WLA 

TMDL Support Doc. 2, Exhibit 
II-6 
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