
Missouri Clean Water Commission Meeting 
Chateau on the Lake Resort 

4 15 N. State Hwy. 265 
Branson, Missouri 

October 7,20 15 

Multi-Discharge Variance for Ammonia 

Issue: This is an informational only agenda item related to the work that the department has been 
conducting related to the &on of a multi-discharge variance for ammonia. 

Background: In late July department staff public noticed a multi-discharge variance for ammonia 
framework. This document set forth justification, applicability criteria and timeframes for the variance. 
Comments were received and the framework was updated accordingly. The updated variance 
h e w o r k  and response to comments will be provided to the Commission. Additionally staff will 
present to the Commission an overview of the multi-discharge variance for ammonia summarizing the 
comments received during the public notice. An update on the next steps in the process will be given as 
well. 

Staff Recommendation: This item informational only, 

List of Attachments: 
Revised Multi-discharge Variance Framework including public notice comments and responses: 

o Framework Document, Page 1 
o Appendix A: Highest Attaninable EMuent Conditions Analysis - Lagoon, Page 10 
o Appendix B: Multiple-Discharger Variance Application, Page 20 
o Appendix C: Highest Attainable Effluent Conditions Analysis - Media Filters, Page 41 
o Appendix D: Cost Analysis for Compliance, Page 47 
o Appendix E: Public Notice Comments and Responses, Page 56 





Multiple-Discharger Variance Request CWC-MDV-1-15 
State of Missouri 

Department of Natural Resources 

The Missouri Department of Natural Resources (department) is requesting a multiple-discharger 
variance for qualifying minor municipalities within the State of Missouri with a functional 
lagoon intended to facilitate compliance with water quality standards (WQS) for total ammonia 
nitrogen, as implemented through their National Pollutant Discharge Elimination System 
(NPDES) permit. 

The applications submitted by the qualifying municipalities are pursuant to Section 644.061, 
RSMo. The request for the multiple-disc 
municipalities that are Publicly Owned Tre s (POTW) within the State with a current 
technology of a lagoon that if upgraded to m 
residents of the municipality would experienc 
impact. All facilities included within this multip 
requirements of 10 CSR 20-8.020 (1 3)(A)2. and 10 

Department Recommendation 

The department reco on (CWC) approve the 
multiple-discharge following justifications: 

The Missouri Clean W e  cornas ion is among other things, legally authorized to grant 
fW+-"Y '. 

individual variance from 
-=& 

eats of the Missouri Clean Water Law and the 
regulatims adopted ander S&hn 644 RSMaj unless a variance is prohibited by any 
federai water pollution control a&, (See 644.061, RSMo) 

The department believes that the granting &is multiple-discharger variance will cause a long 
term sustainable benefit to the people and the environment without causing a substantial and 
widespread economic and social impact to the qualifying minor municipal dischargers. In order 
to meet the WQS for W ammonia nitrogen as shown in 10 CSR 20-7.03 1(5)(B)7.C. and 10 
CSR 20-7 Table B3, ecoaomically distressed municipalities would be required increase the user 
rates of the residents to an amount over two percent (2%) of their median household income. The 
U.S. Environmental Protection Agency (EPA) published a guidance in 1995 titled; Interim 
Economic Guidance for Water Quality Standards, which states, ". . .if the average annual cost per 
household exceeds 2.0 percent of median household income, then the project may place an 
unreasonable financial burden on many of the households within the community." 

The department does not believe that the effect of this multiple-discharger variance will permit 
the continuation of a condition that unreasonably poses a present or potential threat to human 
health or the environment. The multiple-discharger variance requires the highest attainable 
emuent conditions that can be achieved without causing widespread social and economic impact. 
The values for the highest attainable effluent conditions for total ammonia nitrogen were 



determined as described in the attached fact sheet titled, Highest Attainable Demonstration for a 
Wastewater Lagoon (Appendix A). This analysis provides a detailed report of the approach to 
determine the highest attainable effluent conditions for total ammonia nitrogen with lagoon 
treatment. The department recommends the seasonal average benchmark for total ammonia 
nitrogen effluent concentrations to be 2.2 mg/L for the summer season and 3.2 mg/L for the 
winter season. Each municipality will receive a monthly sampling frequency and calculate the 
seasonal average in order to determine if the lagoon is meeting the seasonal benchmarks. The 
benchmark concentrations are not effluent limitations; benchmark exceedance, therefore, will not 
be considered a permit violation. However, failure to take reasonable action to achieve the 
benchmarks is a violation of the permit. Benchmark monitoring data is used to determine the 
overall effectiveness of the technology and to assist the permittee in knowing when additional 
corrective action(s) may be necessary to comply with the high& attainable eMuent conditions 
established by this multipledischarger variance. Staff fiom tk department will routinely check 
the discharge monitoring reports of the permits under the MDV-IQ ensure that the benchmark for 
the highest attainable effluent conditions is being mat. Each rnont$@ sample will be monitored 
by department staff. If staff notices the highest attainable effluent cow~trat ion has not .been met 
for total ammonia nitrogen, a follow up call andlor visit will be made f&*e permit holder to 
determine the immediate actions that need to be made to meet the bench&# The highest 
attainable effluent conditions have been determined to be feasible and afford$&e. 

All facilities included within this mdtlpbdischarger variance meet the design 
pursuant to 10 CSR 20-8.020 (1 3)(~)2., and 10 CSR 20-8.200(5)@-D). 

"i r* 

It is the department's opinion that this multiple-di variance will not relieve any 
qualifying community &om any liability imprpsed tk provision of the Missouri Clean 
Water Law or other statutes of Missouri for & sioii* ar"@ntenance of a nuisance. Each 
facility received an on-site verification engineer.eU;hluation by department staff prior to 
qualifying for the multiple-discharger variance. evaluation was completed in order to ensure 

been deisigned and oonstructe& accordance with regulations (10 CSR 20- 
ial to meet the highest att&%le effluent conditions for total ammonia 

NPDES permit requires all facilities to follow general criteria listed 
in 20 ~ S g 3 ~ 0 3  l(4). 

t / 

i d *  7 .* 

The departme~~believes a 10-gdsr time period is necessary and reasonable to mitigate the 
substantial and &&ipread ecoqmic and social impact caused by the requirement to meet WQS 
for total ammonia $&ken (1 0 @$R 20-7.03 1 (5)@)7.C. and 10 CSR 20-7 Table B3). The ten 
year time geriod will &ow the-&alifying communities to maintain existing water quality 
protections while allowing&& for the following; adaptive management approaches, advances in 
treatment technologies, control practices, evaluation and removal of inflow and infiltration, 
sludge removal, pursue an increase in residential user rates to an appropriate level to help 
mitigate substantial and widespread economic and social impact, and other changes in 
circumstances. The department has established the highest attainable effluent conditions for well- 
operated and maintained lagoon systems as the benchmarks described in Appendix A. 

While each facility will be covered under this multiple-discharger variance, every facility will 
have an individual set of milestones necessary to ensure the highest attainable effiuent conditions 
are met throughout the timeframe of the MDV. An annual report will be required of each 
municipality detailing each milestone that has been made during that year, including changes to 



elected officials. The qualifying municipalities will be reviewed annually to ensure that the 
municipality has taken the appropriate steps to achieve the highest attainable effluent conditions 
and to establish responsible financial management goals in order to make the necessary 
wastewater treatment facility investments that will achieve the WQS for total ammonia nitrogen. 

Examples of milestones are as follows: 
sludge removal, 
removal of inflow and infiltration, 
number of active connections, 
population increases or decreases, 
an increase of sales and/or property taxes, 
the steps taken to pursue & increase in user rates, 
if an election yearhas occurred a list and contact information of the newly elected 
officials, and 

t status of commercial connections. s 

This variance request requires approval by EPP as it is a variance from Missouri WQS. 
The recent WQS amendment approved by the &&inmissio&states that a permittee or an 
applicant for a National Pollutant Discharge ~l idl ibfia6 @item (NPDES) f ~ r  Missouri 
State Operating Permit may pursue a temporary va@!e to a WQS pursuant to either 
Section 644 RSMo. In order to obtain EPA approval f&b WQS variance for purposes of 
the federal Clean Water Act, the following additional proii#@ns apply (40 CFR 131): 

w.*+$&$~* 

1. "A variance a p ~ m ~ a * ~  the applicant identified in ance and only to the water 
quality stan@?&cifiz&h*e variance. A variance does not modify an underlying 
water quality z a d , "  % - 

This is a request to vary the s- . *&@ standards that apply to total ammonia nitrogen for the 
applicants listed in ~ppendicgi*?? of this dqppent.  The water quality standards for total 
ammonia nitrogen will remain as stated in 10 c8R 20-7.03 1 (5)(B)7.C. and 10 CSR 20-7 Table 
B3. 

each appendix c the following for the qualifying municipality: 
i State Operating Permit and Fact Sheet for Public Notice, 

Department written cost analysis for compliance, 
• Complete Multiple-Discharger Variance application 

o application page, 
o signed certification page, 
o Uses and Variances - Evaluating Substantial and Widespread Economic and Social 

Impacts spreadsheet, 
o alternatives analysis (discharge relocation, decentralization, regionalization), and 
o natural heritage review report indicating no threatened or endangered species will be 

impacted as a result of the multipledischarger variance. 



2. "A variance shall not be granted if water quality standards will be attained by 
implementing technology-based effluent limits required under 10 CSR 20-7.01 5 of this 
rule and by implementing cost effective and reasonable best management practices for 
nonpoint source control." 

The qualifying municipalities within this multipledischarger variance currently have a lagoon 
that is capable of meeting the technology based effluent limits listed in 10 CSR 7.01 5. However, 
it is well documented that meeting the technology based effluent limits for biochemical oxygen 
demand, total suspended solids and pH may not provide sufijcient treatment necessary to reduce 
the amount of total ammonia nitrogen in the eMuent to meet WQS. 

The WQS for total ammonia nitrogen are not attainable through nonpoint source control. Each 
treatment works that is covered under this multiple-discharger variance does not receive 
excessive inflow and infiltration as defined by 40 CFR 133.103 jd)(3). (see Appendices F -?)) 

3. "A variance shall not be granted that ze the continued existence of 
any endangered or threatened species of the Endangered Species 
Act or result in the destruction or advers such species' critical habitat." 

It is not anticipated that the granting of this multiple- r variance to q 
municipalities will jeopardize threatened or endang or result in the destruction or 
adverse modification of such species' critical habitat. All es that qualifL for the 
multiple-discharger v a r i w  bave provided results R.om a N tage Review of the 
facility and the d i s c h w @ % d n  indicating that no federally-li state-listed threatened or 
endangered species ( - d i n g  those proposed for listing) or Midical habitat (designated or 
proposed) is known t o m u r  at or ne$r the site of discharge. If the results show that a federally- 
listed and/or state-listed cies andfor their critical habitat is currently 
at or near the laation of dis icipality has provided a list of the threated 
or endangered sped= (including -those for listing) and the justifications of why the 
issuanw of the multipie-discharg Wt  jeopardize their continued existence and/or 
the exisfence of their habitat. (see 

4. "A variance may be granted if the applicant demonstrates that achieving the water quality 
standards is not feasible as supported by an analysis based on the factors provided in 40 
CFR 1 3 1.14(b)(2)(i), or other appropriate factors." 

The basis for this multiple-discharger variance request is 40 CFR § 13 1.10(g) Factor 6, in that 
meeting the WQS for total ammonia nitrogen would result in substantial and widespread 
economic and social impact. Each qualifying municipality has received a Cost Analysis for 
Compliance (CAFCom) written by the department that concludes the residents of the community 
will incur a "high financial burden" and will result in residential user rates greater than two 
percent (2%) of the municipality's median household income in order to comply with the WQS 
for total ammonia nitrogen. The estimated costs within the CAFCam include treatment 
technologies that will meet a total ammonia nitrogen monthly average of 0.6 m g L  and a daily 
maximum of 1.7 mg/L. The department written CAFCom uses CapDet to estimate the cost for 
the following treatment technologies: an extended aeration package plant, an extended aeration 



with triangular basin, an extended aeration oxidation ditch, and sequencing batch reactor as well 
as a no discharge option of a land application system (See Appendix D for details). In support of 
the department's CAFCom, each qualifying community has completed the EPA written Uses and 
Variances - Evaluating Substantial and Widespread Economic and Social Impacts: Public Sector 
Entities spreadsheet which is from EPA 's 1995 Interim Economic Guidance-for Water Quality 
Standards (1995 Guidance) with a result stating "impact is likely to be substantial." Each 
community has also completed an alternatives analysis which consisted of determining the 
estimated costs to decentralize the utility, the estimated cost to regionalize, and the estimated 
cost to relocate the outfall to a receiving stream with appropriate mixing considerations in order 
to meet the WQS for total ammonia nitrogen. The estimated cost for regionalization and 
discharge relocation include the estimated costs of pipes, manhales, pump stations and an 
effluent forcemain. The alternatives analysis is provided by the qualifying communities and 
indicates that each alternative option will also result in resihnaial user rates that will cause a 
substantial and widespread economic and social impact. '?see 'Xppendices * r F -?) 

i 

5. "In granting a variance, conditions and time limitations sha 
with the intent that progress be made toward attaining water q 

The department believes a 10-year time period is necessary $0 mitigate the 
widespread economic and social im&t caused by the requirement to meet 
ammonia nitrogen. The ten year timeh&iod#bws the qu&iifying municipalities to maintain 
existing water quality protections in o t M t o  coi&~tY with the benchmark values that the 
department has established as the highest at)ainablZ&&nt conditions for total ammonia 
nitrogen that a lagoon can meet. The h i g h e S & t t a i n @ e q ~ t  +, a<4-, conditions for total ammonia 
nitrogen capable of well operated and maint6f&$;$@thns -%y~p~,* , d" &determined by the department to 
be seasonal averages 0f2,2 mglL far the s on and 3.2 mg/L for the winter season. 
(See Appendix A) All muni~ipalities have co to maintain their existing lagoon 

during the ten year timefiame of thidixkltiple-discharger variance in accordance 
desi@equirements pursuant to 1 0 Q8R 20-8.020 (1 3)(A)2. and 10 CSR 20- 
one o*eatreatment works listed within this multiple-discharger variance 
inflow ii&&$gfiltration as defined in 40 CFR 1 3 3.1 03 (d)(3). 

*-+$& 

The departmefi$believes allo* a community with substantial socioeconomic challenges a ten 
year time periodt&maintain th&xisting infkstructure, and responsibly plan for investments 

will ultimately achieve higher water quality at the point of 
lities have committed to pursuing an increase to their current 

level to help mitigate substantial and widespread 
re year five of this multipledischarger variance. This will 

allow each municipality an opportunity to build capital to put towards an upgrade, 
decentralization andlor close the existing infrastructure if an alternative to meet the WQS is 
known at that time. After the variance expires each qualifying municipality will receive a 
schedule of compliance within their NPDES permit to meet WQS or, if necessary, the 
community can re-apply for a variance. Upon expiration of the MDV any consideration for 
future variance will be under a new variance term and condition thus requiring both CWC and 
EPA approval. 



6. "Each variance shall be granted only after public notification and opportunity for public 
comment. Once any variance to water quality standards is granted, the Department shall 
submit the variance, with an Attorney General Certification that the Clean Water 
Commission adopted the variance in accordance with state law, to the U.S. 
Environmental Protection Agency for approval." 

The multiple-discharger variance application, alternatives analysis, Natural Heritage Review 
completed by the Missouri Department of Conservation, the EPA written Uses and Variances - 
Evaluating Substantial and Widespread Economic and Social Impacts: Public Sector Entities 
spreadsheet (Factor 6 evaluation spreadsheet), department-written CAFCom, and department 
recommendation will be placed on the department's website for public notice for a period of 30 
days. The multiple-discharger variance and responses to comments will be provided to the 
Commission for their decision and forwarded to the Missouri Attorney General for certification. 
The multiple-discharger variance and supporting documentation will then be forwarded to EPA 
for approval. 

USEPA has approved the use of va hen the state demonstrates that the 
following items are fulfilled: 

1. There are individual variance provisions m 

The EPA's regulations do not 
in order to issue variances. 

States can issue and submit them to EPA 

2. The variance is 

Section 303(c) of the CWA 
the states' requirement b ho 
the information should be male 

public review comment. Prior to ng applications, the department placed the 
framework for thl; multiple-discharger variance on public notice for 30 days. Comments were 
received and answered through a formal process. At the October, 2015 CWC meeting, the 
department will present the MDV framework recommendation, along with the public notice 
comments and responses. Once the facilities that qualify for the multiple-discharger variance 
have submitted a complete application, the department will place the Multiple-Discharger 
Variance along with appendices F - ? on public notice for 30 days. At the January 6,2016 CWC 
meeting, the department will present the final MDV recommendation, along with the public 
notice comments and responses. Once approved, the department will seek approval from EPA. 

This multiple-discharger variance will be subject to additional public review during the next 
WQS triennial review as well as subsequent triennial reviews conducted by the department until 
the multiple-discharger variance expiration. 



3. Meeting the WQS is unattainable based on one or more of the factors listed in 40 CFR 
1 3 l.lO(g) for removing the designated use. 

As described in Section 5.3 of the EPA Water Quality Standards Handbook (Second Edition, 
1994), variances from WQS involve the same substantive and procedural requirements as 
removing a designated use, but specifically identify the applicable dischargeds), pollutant(s), and 
time limit. The substantive and procedural requirements include a use attainability demonstration 
identifying one of the factors listed in federal regulations (40 CFR $ 13 l.lO(g)) for removing a 
designated use and target achievement of the stream's highest attainable use and the associated 
criteria during the variance period. As described above, the basis for this variance request is 40 
CFR 9 13 l.lO(g) Factor 6, meaning each qualifying municipality has submitted justification that 
complying with the total ammonia nitrogen WQS would result in a widespread economic and 
social impact. The multiple-discharger variance application includes the following for each 
community: the department written CAFCom, the community completed alternatives analysis, 
and the community completed Uses and Varianc aluating Substantial and Widespread 
Economic and Social Impacts: Public Sector et (Factor 6 evaluation 
spreadsheet). Each of these documents descri municipality's unique financial 
situation and how the WQS for total ammoni 
economic and social impact. (see Appendices 

4. The variance secures the highest level of water q nable short of achieving the 
standard. 

been sought since the ies available to meet the 
cifically 10 CSR 20-7. 7.C. and 10 CSR 20-7 

Table 83, would caus&i*bstantiai't$nd widespread economic and social impact. The technologies 
that the department ~urr&&8~-esti& the cost for within our CAFCom are: an extended 

e q t x p & w ~ h z e a ~ t o r ?  extended aeration with triangular basin and an 
chnslBgCies listed have the capability to meet the current 

ere'&xssels of thr: f h i l y  Unionidae are present or expected to be 
en. Taere is also an opportunity to convert to a no discharge 

munity has also completed an alternatives analysis which 
aliation of the wastewater utility, relocation of the 
, each qualifying municipality has provided significant 

eceding technologies and alternatives would result in 
and social impact. (see Appendices F - ?) 

The department has determina the highest attainable effluent conditions to be seasonal averages 
of 2.2 mgL for summer and 3.2 mg/L for winter as described in the attached fact sheet titled, 
Hiphest Attainable Demonstration for a Wastewater Lagoon (Appendix A). The highest 
attainable effluent conditions will be required within the MSOP permit as a seasonal benchmark 
with monthly sampling requirements, as explained above. 

The ten year variance will allow each municipality time to work on improving their existing 
infkastructwe while working toward the goal of responsible financial planning to make informed 
decisions on future improvements or plans to upgrade. decentralize, regionalize or another 
alternative that will be known at that time. Each qualifying municipality will commit to pursuing 



an increase in residential user rates to an appropriate level to help mitigate substantial and 
widespread economic and social impact by the end of the fifth year of the multiple-discharger 
variance. Each municipality will commit to maintaining the design guidelines for optimization of 
lagoon treatment. 

5. That advanced treatment and alternative effluent control strategies have been considered. 

The qualifying communities for this multiple-discharger variance do not have the financial 
capabilities to consider advanced treatments, as the basis for this multiple-discharger variance 

,. Al .. application is 40 CFR § 13 1.10(g) Factor 6. The ities have provided the 
department with justifications of why altemati are not feasible for their 
communities (see Appendices F - ?). The altern 
municipality, included are but not limited to: relo outfall to a receiving 
stream that has the loading capacity in which the e an excursion of WQS, 
decentralization of the utility, and regionalizatio 

Variance Timeframe: 

The timeframe for this multiple-discbqpg variance shall t#3 for ten years, be 
variance incorporation in the qualifyigg&$@&mities' NPDES p i t .  The timeframe as well as 

. - other aspects of this variance are subje&% each WQS triennial review during the 
duration of this multiple-discharger vari%&* The framework is to act as a general guide 
for the site specific permits that will be b r  total ammonia nitrogen. Each site 
specific permit under the MDV will have s specifi&i@ their facility and financial 
situation within their issued Missouri Stat Permit (MsoP). The specific 
requirements/ milestones written within the MSC@will ensure the highest attainable effluent 

the 10 $kStirneframe p'3 \. of the MDV. 
_xrq 
*i 

,department staff notice that the municipality has failed to 
conditions for total ammonia nitrogen and has not 
$0 meet and maintain the highest attainable effluent 

qualify for the multiple-discharger variance and will 
receive the currt%iw~~ for tot& ammonia nitrogen and applicable schedules of compliance in 
their NPDES permif @ that time, 

Cost Analvsis for Compliance (CAFCom): 

The CAFCom is based on data available to the department as provided by the permittee and data 
obtained from readily available sources. For the most accurate analysis, it is essential that the 
permittee provides the department with cunent information about the City's financial and 
socioeconomic situation. The permittee provides the department with a completed financial 
questionnaire during the renewal application process. The department uses software to estimate 
the cost for reconstruction of a treatment plant titled CAPDETWORKS (CapDet). CapDet is a 
preliminary design and costing software program from Hydromantis for wastewater treatment 
plants that uses national indices, such as the Marshall and Swift Index and Engineering News 



Records Cost Index for pricing in development of capital, operating, maintenance, material, and 
energy costs for each treatment technology. CapDet is used to estimate the cost to construct and 
install an extended aeration oxidation ditch, an extended aeration package plant, an extended 
aeration with triangular basin, a sequencing batch reactor, as well as a no discharge land 
application system. The CAFCom incorporates eight criteria regarding the community's 
financial capabilities, project user rates as a percentage of the residential median household 
income, socioeconomic data and other relevant information. The Financial Capability Matrix as 
described in USEPA's 1997 Combined Sewer Overflows Guidance for Financial Capability 
Assessment and Schedule Development is used within the document to evaluate the level of 
financial burden the upgrade could potentially place on a community. The department uses all 
information within the CAFCom to determine the financia[ burden the residents of the 
community may endure as a result of the new requirements of the permit. An appropriate 
schedule of compliance to meet the final effluent limits is derived once the financial burden has 
been determined. Each permit (Appendix section F - ?) has been drafted with a CAFCom that 
concludes the upgrades necessary to comply with &:bfinal efnuent limits will result in a "High 
Burden" with projected user rates above 2 % of Ghsidential  median household income. Please 
see Appendix D for more details on Missouri's Cast Analysis for Compliance. 

Additional Consideration: 

If, during the term of this multiple-discharger variance, ollution control 
technology is developed and determined mically feasible, the 
department will evaluate e ~ o n s i d e r  options associated wi nal pollution controls. 
Consideration must be@&&hhibitive J.7 ,,?t mitments have occurred 
on the part of the ~ i &  &&set for&& the community that qualifies 
for the MDV utilizing@mnncial in?b&natian prior to receiving grant funding will have MDV 
applicability r e - e v a ~ u a t d ' ~ ~ n  thehe ip t  of grant fimding. If the receipt of grant fimding 
changes the indication of id social and economic impacts for any 
alternative, MDV applicabilitf &d be 

-32; 
%< 



Appendix A: Highest Attainable Effluent Conditions Analysis - Lagoon 

Highest Attainable Demonstration for a Wastewater Lagoon 

Intent 

Wastewater pond systems (lagoons) are an important wastewater treatment technology in terms 
of cost effectiveness and operational viability. Lagoons that are properly designed, operated, and 
maintained can be protective of water quality where instream assimilative capacity exists. The 
intent of this memo is to establish highest attainable effluent conditions for ammonia to support 
the multiple-discharge variance request fo ed communities that will experience a 
substantial and widespread economic and with respect to costs associated with 
compliance with total ammonia nitrogen 
systems can pose a threat to surface water. T 
effluent conditions are established to pro 

The analysis below provides a detailed report of the 
effluent conditions for total ammonia nitro the benchmark for 
total ammonia nitrogen emuent concentrat e summer season and 3.2 
mgL for the winter season. 

Statement of Issue 

e a small rate base and lack the funds to build and maintain advanced 
vated sludge, to mhievrj the current and EPA recommended 
a within the time period afforded by a compliance schedule. 

e 

The U.S. &&onmental Protection Agency (EPA) published a wastewater ponds design and 
operation rnar&&in 201 1 which'describes their tinding of performance achievements associated 
with design det&&*at might bewployed for existing lagoons. Possible improvements include 
sludge removal and-enhanced a6ations. EPA has stated their support for lagoons as a treatment 
option particularly for cbmn~k i iks  that could not afford to match even the construction grants 
that were offered at that tihe td bring communities of all sizes some level of wastewater 
treatment. 

Highest Attainable Determination Annroach 

The department's approach utilizes the most recent design document published by EPA in 201 1, 
entitled "Principles for Design and Operations for Wastewater Treatment Pond Systems for Plant 
Operators, engineers, and managers" (EPA/600/R-11/088). EPA recopizes that well designed 
lagoons provide reliable. low cost, and relatively low maintenance wastewater treatment for 
municipalities. Although the basic design of lagoons has not changed for the last 30 years, the 



department has also examined some of the innovations and improvements in light of the 
economic considerations. This document wi I1 a1 low colninunities that are struggling f-inanciall y 
to make the most cost effective improvements to their wastewater treatment facilities and 
achieve the highest attainable effluent conditions during the period of the multiple-discharger 
variance, It is expected that these treatment improvements will not result in degradation to 
existing water quality. but instead will improve water quality by allowing disadvantaged 
municipalities time to utilize their existing infrastructure at a level that produces the highest 
attainable effluent conditions. This approach will allow these co~nmunities time to financially 
prepare fbr future upgmdes or other alternatives available after the variance expires. This 
determination is not intended to address facilities that discharge to waters that are on the 303(d) 
list or where a Total Maximum Daily Load (TMDL) is deve 

Lagoon Enhancement Options 
lip .": 

There are a number of emerging technologies fox retrofitting lagoon,systen~s to address 
ammonia. These systems involve various ways of adding oxygen, incw%ing biomass. covering 
to retain heat, and using various coniiyations and equipment to provide* within the lagoon 
for fixed film growth. Several of these systems are being piloted in ~issou@~$~owever.  all of 
these technologies are associated u siderable expense. For the tmivers~&~.'s~smaller lagoon 
systems that are bei ce. land appli&tion systems 
have proven to be less expensive t options. The department expects the 
technology of lagoon this time the department is not 
aware of any that will onia limits that are universally 
affordable. 

Discussion on Types of Lagoons 

tative and aerated lagoons. Ammonia 
ion: assimilation into alga1 biomass, and 
on pH, detention time, and 
on of ammonia increases when pH 
nized ammonia, which is toxic to fish, 
or factor in poor ammonia removal. 
0 to 180 days for facultative lagoons 
rature is not a factor which can easily 

Facultative lagoons are effective in removing settleable solids, BOD, pathogens, fecal coliform, 
and, to a limited extent, ammonia They are easy to operate and require little energy. Due to 
their shallow design depth, a large amount of land is required to construct a facultative lagoon 
and sludge accumulation tends to be higher than deeper systems. Ammonia levels fluctuate in 
facultative lagoons. Increasing the surface area of the facultative pond will improve the 
performance of the system. A well operating facultative lagoon can achieve and occasionally 
exceed 90% ammonia removal. 



Aerated lagoons can provide significant nitrification of ammonia if they provide adequate 
resident time. They are typically shallow, allowing light to penetrate the full depth. Oxygen is 
provided by photosynthesis and surface reaeration. Mechanical oxygen addition can allow for 
more treatment in less space. Nitrogen can undergo a number of chemical and physical 
processes. Ammonia removal in aerated lagoons varies depending on detention time and 
typically is not as effective as facultative lagoons because they are operated with less detention 
time and the conditions favor heterotrophic bacteria instead of nitrifiers. 

Lagoon Design Guide Suin~ (10 CSR 20-8.020(13)fA)2. or 10 CSR 20-8.20015jfC-Dl 

Facultative lagoons are designed for a minimum of 120 day total storage. The first cell must be 
designed with a minimum surface area at 3 foot depth based on Biochemical Oxygen Demand 
(BOD) loading of 34 pounds per acre. BOD is assumed to be 0.17 pounds per person. The 
minimum area ratio of the second and third 
minimum surface area requirement of 1000 
equate to about 90 days detention time in th 
the third cell, Facultative lagoons normally six feet in the first 
and second cells with a depth of up to eight feet 

On lagoons that have been in operation for ment of the sludge depth 
is required, as sludge removal is rec 
operating depth of the lagoon cell. an inside bexm slope of 

is limited ammonia 

In Table A-1 and imate sizes of a three-cell lagoon 
ons were 3 : 1 berm slopes, 2: 1 length to 

nsions of Individual lagoon systems vary, 
ould be comparable with the calculated 

values for surface areas and volume's~The first cell surface area is based on the three-foot water 
depth. The e areas of the second'& "- third cells are the top operating depth water levels. 

Design 
POP Flow 

Equiv. (gpd) 

100 10,000 

First Cell 
Sufface Volume 

~ r e a  it?) (gal) 

2 1,7W 89 1,524 
43,560 1,768,563 

65,340 2,658,452 

87,120 3,549,304 

Second Cell I Third Cell 
Surface Volume Surface Volume 

~ r e a  (f?) (gal) ~ r e a  (Al) (gal) 



Aerated lagoons are normally smaller and only have two cells. The first cell normally has 
approximately 44 days of storage volume. Aerated cells shall be followed by a polishing cell 
with a volume of 0.3 of the volume of the aerated cell. Therefore the volumes of an aerated 
lagoon are about half the volumes listed of the first two cells in the table above or Appendix A. 
The design guide differs on the actual volumes with the second cell of small lagoons being 
smaller in accordance with 10 CSR 20-8.020(13)(A)2.B. and the first cell of large lagoons being 

smaller in accordance with 10 CSR 20-8.200(5)(D). Aeration equipment must be sized for 1.3 
pounds of oxygen per pound of BOD and to maintain a dissolved oxygen level of two milligram 
per liter in the aerated cell. Again, note the design guide does not have criteria for ammonia 
treatment. Minimum size for inechanical aerators is ten horsepower per million gallons in the 
aerated cell. Oxygen transfer efficiency of the aeration equipment must be accounted for. 

Other Lagoon Design Guide Req .020(13XA)3.- 6. or 10 CSR 20-8.200(6)): 
1. Lagoon seal constructed of compact or other impermeable material. ' 

2. Diversion of surface es, terraces, etc. 
3. Berm Height provides two feet of fie 
4. Regular mowing of 1 

vegetation. 
5. Transfer and discharge pipi 

scum or floating materials. 

Deveio~ment of Benchmark ]Limits 
- 

The department is currently unaware of any d to determine the highest 
attainable effluent conditions for t his analysis examines 
current ce in m attempt to det he highest attsinable effluent conditions 
for tota n that a well operating could achieve. Total ammonia nitrogen. 
total s&;ded solids (r98) and biachernical oxygen demand (BOD) effluent concentrations 
from dis&p ~nonitoring aport (DMR) data reported by publically owned Missouri lagoons 
with designbows of less than @0,000 gallons per day were gathered into a dataset. While the 
final multipleid'&harger vafiaiike will not have a limit on flow. 150,000 gallons was used for the 
data analysis becatqe it was assked that municipalities with smaller lagoons would be in need 
of the variance and &$>data fio&&ese lagoons would provide the most accurate scenario of the 
highest attainable cftl~f&%cq&&ns. All facility types included in the dataset of 143 facilities 
can be found in Table A-3;"r'Vedataset did not include any facilities that had an additional 
treatment system that the department is aware of. Several communities throughout Missouri are 
facing new water quality requirenlents for ammonia that were not factored into design 
specifications when many of the existing ponds were constructed. It is assumed that the existing 
ponds provided some ammonia treatment when they were initially constructed, but over time as 
sludge built up in their systems, arnmonia removal effectiveness decreased. According to Metcalf 
and ~ d d ~ ' ,  total concentrations of organic and ammonia nitrogen in municipal wastewaters is 
typically in the range from 25 to 45 mgJL as nitrogen based on a flowrate of 380 L1capita.d (100 

I Metcalf & Eddy, Inc., Wastewater Engineering: Treatment and Resource Recovety. 5th ed. (New York: McGraw 
Hill Education, 2003). 61 8. 



gal1capita.d). Therefore, in this data analysis, an influent ammonia concentration of 35 mg/L was 
assumed. 

The entire lagoon DMR dataset was evaluated using only the monthly average concentrations for 
Ammonia. The monthly average was chosen because several of the facilities in this data set are 
small facilities, which typicaHy only collect samples once a month. While effluent limits are 
often based off of monthly averages and daily maximums, there was not enough data to generate 
daily limits. The emuent concentrations had a range fiom 0 milligrams per liter (mg/L) to 83.4 
mg/L of ammonia and an average of 5.2 m a .  The data was then organized by facility and 
averaged. The averages of dl of the facilities were then evaluated and found to have a range 
from 0.1 mg/L to 28 mg/L and an average of 4.8 mg/L 
Current ammonia effluent limits utilized by t 
being fkom April to September and winter bein 
technical review is to determine benchmark e dataset was organized 
and divided into these two season categories, sep 
summer averages dataset, which was made up of 
average was 3.1 m a  and the maximum was 20 
facilities and a minimum of 0.1 mgIL, an avera 

The data was then narrowed down 
compliance for BOD and TSS b e i 4  
was in compliance with BOD and T 
reported in the DMR were organized b 
BOD limit of 45 m a  and the facility's DMR report, which 
ranged from 30 mg/L to 80 mgh. Any faci that exceeded the limits for 

s. It was found that 7 
BOD or TSS. The 

e range of 0.1 mg/L to 39.9 mg/L, but averaged 6.3 m a .  

entation of the highest attainable effluent conditions for 
down to only include facilities with average effluent 

ncentration of 10 mg/L was used because it is known that 

hat can consistently meet total ammonia nitrogen levels of 

8%, and 25 facilities o facilities in the winter dataset, or 19%. The removal of these 

were removed in an attempt to determine the highest attainable effluent conditions or total 
ammonia nitrogen a lagoon can achieve. The summer dataset had a range fkom 0.1 mgfL to 8.6 
mg/L and an average of 2.2 mg/L. The winter dataset had a range from 0.1 mg/L to 9.5 mg/L and 
an average of 3.2 mg/L. The percentile breakdown of this dataset can be found in Table A-4. 
Also, the dataset only included facilities near or in compliance for TSS and BOD and had 
average effluent ammonia concentrations less than 10 mg/L, which is known to be achievable for 
lagoons. 



It is the department's opinion that though the final average ammonia values are suitable for the 
multiple-discharger variance due to the fact that they are based off of current lagoon performance 
and are seasonally based in the same manner as current water quality standards. 

In conclusion the department recommends a benchmark for total ammonia nitrogen effluent 
concentrations of 2.2 mg/L for the summer season and 3.2 mg/L for the winter season. 

Table A- 1 : Approximate Lagoon Sizing for Three-Cell Lagoon 



Table A-2: Approximate Lagoon Sizing for One- and Two-Cell Lagoons 

Alternate h o o n s  - C 

Design 
POP Flow 

Equiv. (gpd) 
50 5,000 

100 10,000 
150 15,000 
200 20,000 
250 25,000 
300 30,000 
350 35,000 
400 40,000 
450 45,000 
500 50,000 
550 55,000 
600 60,000 
700 70,000 
800 80,000 
900 90,000 

1,000 100,000 

Single Cell 
Surface 

Area (ft2) Volume (gal) 
10,890 600,000 
21,780 1,200,000 
32,670 1,800,000 
43,560 2,400,000 
54,450 3,000,000 

2: 1 Length to Width 
6 foot depth for TweCell Lagoon 
Minimum Surface Area of First Cell calculated based on 

10 CSR 20-8.020(13)(A)2.A. or 8200(5XC) 



Table A-3: Types of Facilities Included in Lagoon Data Analysis 

Graphs of Effluent Concentrations at Facilities over facility graphs are examples 
of different types of lagoon performance in Missouri. hs have normalized y-axis 
with a maximum of 25 mg/L to display lagoon perfo 

1 cell 
2 cell 
3 cell 95 110 
4 cell 20 

Graph A- 1 : One-Cell Lagoon 

5 cell 
Aerated Lagoon 

Facility A, 1 Cell Lagoon I 

1 1 2 
3 0 3 

I Date I 

43 138 181 



Graph A-2: Two-Cell Lagoon 

Facility B, 2 Cell Lagoon 
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Graph A-4: Three-Cell Aerated Primary Lagoon 

Facility D, 3 Cell Aerated Primary Lagoon 

Table 



Appendix B: Multiple - Discharger Variance Application 

MISSOURI DEPARTMENT OF NATURAL RESOURCES 
WATER PROTECTION PROGRAM 
MULTIPLE-DISCHARGER VARIANCE APPLICATION 

PERMIT NUMBER (a) I XMO- . 

2 , l  Is this facility a Muniapal Publidy Owned Treatment Works? 1 Yes C]%@.. 1 if M, this faciiity does not qualify for the multfple-dlschanpr van'enm. ff necessary, @ease tt&&&r a site-.$qmdfic van'-. I 
/ 2.2 Population sewed: I 

the expiration date ofyour 
re and this multi@e-discharger 

mrnonla as 

2.3 Design Flow in gallons per day: 

Yes No 

-e - -, a 

% $$& 
i' 

3.3 Is the munidpallty currently working toward meeting the NPOES permitted 
schedule of compliance to m p i y  with the final efffuent requirements for Ammonia 
as N? 
(if Yes, please attach a document that includes the stem taken to meet these reuukmntsi 

4.1 Has the department provided your municipalii with a draft or final version of a 
"Cost Analysis for Compliance" (CAFCom) or previously titled 'Affordability 
Analysis," that anticipates an upgrade to a land application system or a mechanical 
treatment plant will result in residential user rates above two mrcent (2%) of the 
municioalitv's median household income? 
CAF Com/Affardabiliry Analysis is found in the appendix section of fhe most recent draft of the 
N f  DES permit Facf  Sheet 

Yes No 



4.2 Please complete and submit the EPA spreadsheet; Uses and Variances - 
E a  
Sector Enties. Does the Substantial Impacts Matrix indicate the pollution control 
options are likely to impose a substantial and economic and social impact on the 
residents of the municipality? Projected cost information from the most recent drafl 
of the CAFCom/Affordability Analysis can be used to complete this form. 

I EPA spreadsheet can be found at: 
: 

Yes No 

5.1 Provide an attached list of all federally and state-listed threatened or endangered species (designated or proposed) andlor 
the critical habitats of those species (designated or proposed) that are known to occur on or near the site of discharge. 
(Please see Fact Sheet below titled; Natural Heritaue Review RemH. Attach additional sheets as necessety and lnciude the response 
letter fnun the Missouri Department of Conservation) 

4.3 In order to qualify for the multiple-discharger variance, each municipality will need 
to pursue an increase in residential sewer rates at an amount of two percent (2%) 
of the median household income (MHI) by the end of the Mth year of the multiple- 
discharger variance. Is your current residential user rate at or above 2% of your 
MHI? 

5.2 Provide justification about how the multiple-discharger variance will not cause an impact to the federally-listed andlor 
stated-listed threated or endangered species (designated or proposed) or their critical hab i t  that are known to be present 
at the point of discharge for your facility. (Please see Fact Sheet below tifled; Natural Heritaw Review R e M .  Attech edditional 
sheets as necessary and include the response btbr h m  the Missouri Depefiment of Conservation) 

Yes C1 No 

6.1 Provide an attached analysis of the attemative effluent controls examined, including but not limited to; discharge relocation 
alternative, land application or decentmliuation of the utility (or other no discharge options), and regionalization of the 
utility. (PIease see Fact Sheet below tit/&; Reasoneble AXernatives Analv&. Pkese indude en aerie\ map outlining the cumnt Imatron 
of the outfall, the potential wastewater treatment fscilfy (WWTF) effluent line, the potential WWlF discharge location and the mileage of 

I line) 

7.1 Please refer to Attachment A. Complete ~ttachment A and submit with the canpkted application. 

EWIL ADDRESS I TELEPHONE NUMBER WITH AREA CODE 

I certify under penatty of law that 1 have personally examined and am familiar with the information submitted in this application 
and all attachments and that based on my inquiry of those individuals immediately responsible for obtaining this information, I 
believe that the information is true, accurate and complete. I am aware that there are signs&ant penalties for submitting false 
information including the possibility of fine or imprisonment. 

OWNER OR AUTHORIZED REPRESENTATWE 

I 

OFFICIAL TITLE 

SIGNATURE DATE SIGNED 



MULTIPLE-DISCHARGER VARIANCE APPLICATION 

1. Application form is complete. 

2. $250.00 filing fee paid. 

3. Submit the €PA spreadsheet; Uses and Variances - Evaluatins Substantial and Widespread Economic 
and Social Impacts: Public Sector Entities. (4.2) 

4. Submit the Natural Heritage Review Report from Missouri Department of Conservation (5) 

5. Submit the Alternatives Analysis (6) 

6. Submit Completed Attachment A found below (7) 

onically and by mail to: 

Department of Natu 

P.O. Box 176 
Jefferson City, MO 651 02 

For additional guidance, see the following: 

contact WPSC.MultidischamerVariancebdnr.mo.aov 

partmc4nt1s Water Protection Program at 573-751-1300. 



AITACHMENT A 
(To be included with the application) 

Lagoon Design Profile' 

AAawirnum Operating Level 

Minimum Operating 

DEFINITION OF TERMS ( R E m  TO THE PROFILE SKETCH ABOVE). 

A. Freeboard is depth fnxn the water level to the point on the lagoon where a discharge fram the cell wwld occur. 
This au ld  be a constructed emergency spill way or the lowest point of the lagoon berm; 

8. Maximum Operating Level is at the top of outlet pipe or maximum weir setting. 
C. Minimum Operating Level is at the h e s t  outlet pipe or weir setting. 
D. Total Depth is from top of berm to bottam of basin berm to the bottom elevation. 

* If the facility utilizes multiple cells, a separate lagoon design profile must be completed for each cell. 



REASONABLE ALTERNATIVES ANALYSIS 

Each municipality must consider all viable treatment options available to meet water quality 
standards for total ammonia nitrogen. The Cost Analysis for Compliance (CAFCom) provided 
the estimated costs for a site specific wastewater lagoon to upgrade to a land application system 
and/or a mechanical treatment plant based on the design flow (in some cases, if appropriate, the 
average flow) and the number of connections to the facility. The estimated costs provided within 
the analysis are the total present worth, capital cost of the project, annual cost of operation and 
maintenance, and the estimated resulting cost per household (all definitions are provided below). 
Each CAFCom uses software to estimate the cost for reconstruction of the treatment plant titled 
CAPDETWORKS (CapDet). CapDet estimates the complete reconstruction of the following 
treatment types depending on flow: 

Land application system - up to 150,000 gallons per day(gpd) 
Extended Aeration with a triangular basin - up to 10 million gallons per day(MGD) 
Sequencing Batch Reactor - flow range of *;000 gpd to 10 MGD 
Oxidation Ditch - flow range of 20,000 gpd to 10 MGD 
Extended Aeration Package Plant - up t05P,000 gpd 

All treatment technologies listed above are capabl 
limits of a 0.6 mg/L monthly average in the s a 2.1 mgL monthly average in 
the winter season. Based on the CAFCam, determined that the construction, 
installation and operation and maintenance of each of the ent technologies listed above 
would cause a substantial and widespread economic and socid impact for the residents of the 

The alternatives application process. The 
alternatives liste on, and decentralization. Each 

the department that most closely 
eir site specific facility. Each applicant 

can then&t~$&e:,:,jfaae or arios below are reasonable alternatives in 
order to .'&hieve water quality s 

L TREATMENT 
Regional treatment js considered a reasonable alternative if the authority receiving the 
wastewater has adeqwte surplus treatment capacity available to r e ~ e i v ~ t h e  additional 
wastewater while remaining-within its current permitted design capacities for both flow and 
loading. That is, the wastewater addition occurs within the design capacity of the receiving 
treatment plant and a separate antidegradation review is not required. However, this option may 
or may not be an economically feasible option for your community. If this alternative treatment 
is not an option for your community, please include a statement based on one of the statements 
provided below when submitting your application for the multipledischarger variance. 

Choose the estimated costs closest to vour situation from the spreadsheet below and include 
in the statement below. Please include a statement attached to vour apnlication based on 
one of the statements provided below: 



If under 10 miles: 
1 .  The City of or Regional Treatment {insert closest Cih, or re~ional treatment facilitv wish 

a facilitv capable of receivinrrr vour design flow) 's treatment plant is the nearest facility 
that would be capable of accepting {insert vour inunicival name here) wastewater. The 
total present worth for pipes, manholes, pump stations and efluent forcemain to pump 
the community S entire ~~astewater~flow were estimated to be finsert mesent worth costs 
here. $ X . m  to pump WWTF efluent to finsert closest City with a faciiitv capable of 
receivina vour design flowl. The total present worth costs assume a j v e  percent interest 
rate over a 20 year term of loan and include the capital cost plus the annual operation 
and maintenance cost. To implement this alternative, the wastewater@om [insert your 
municwai name herel ivould have to be pumped aprniltlately fiPrsert number of  miles 
here1 miles. The higher cost of this alternative i s m i l y  due to the lengthy force main 
and associated pumping costs that would be requikd""~&qx,estimated cost per user per 
month for this alternutive is /See u a m l e  below and c&&ukte the user cost and insert 
here, $X.XX). The estimated residential ;user cost as a perm@ t?f the median household 
income (MHI) is calculated to be {See a m p l e  below and caZc&te the percentage and 
insert here, X.X%l, According to EPA's$nancial capability asswment guidance, 

ive would result in a 
r the residents of our 

impIEimnt this alrern#w, the w~~tewater@om (insert vour munici~al name herel 
would h to be purn&-$-ppproximateEy [insert number o f  miles herel miles. The 
departme&!&rs determid  the total present worth associated with pipes, manholes, 
pump s t a t i d h d  eflug$&orcemain to pump the community's entire wastewater flow to 
a location far~&&@@~@miles is a cost that will result in substantial and widespread 
economic and soc&$~~act. Regionalization of the wastewater treatment facility is not a 
feasible alternative at this time. 



DISCHARGE RELOCATION 
A discharge relocation alternative should be considered by communities facing costly treatment 
upgrades. Please provide an attached aerial map to the multiple-discharger variance application 
outlining the current location of the outfall, the potential wastewater treatment facility (WWTF) 
effluent line, the potential WWTF discharge location and the mileage of effluent line it would 
take to get there. The alternative receiving stream will most likely need to be a class P (river) 
stream or a lake in order to receive higher effluent limits for Ammonia as N. If this alternative is 
not an option for your community, please include a statement based on one of the statements 
provided below when submitting your application for the multiple-discharger variance. 

. . 

Choose the estimated costs closest to vour situation fromthe spreadsheet below and include 

If under 10 miles: 
1. The provided map outlines a potential routing strategy for 

treatment facilihr name here) alternate discharge location. 
would convey WWTF efluent fm'les of necasarv piml miles 

an household income (MHI) is 
calculated to be fSe& Her rut&& a % of MHI ecluatwn below and calculate the 
p e r c e m e  and insert here. XXWb According to EPA '~Jinancial capability assessment 
guidance, "Combined Sewer Overflows: Guidance for Financial Capability Assessment 
and Schedule Development, " a residential user cost as a percent of MHI of over two 
percent will rrtstclt in a "ItighJinancial impact. 'Therefore, the relocation of the receiving 
stream is not af"mible jabrernative for the /insert municirzal name herel at this time. The 
inclusion of easement costs were not included in the estimated costs, however it is known 
the cost ofiasements can substantially raise the capital cost for the project. Based on the 
cost estimates provided by the department, the anticipatedproject costs would result in a 
substantial and widespread economic and social impact for our community. 

If over 10 miles 
2. The provided map outlines a potential routing strategy for the fvour facilitv's wastewater 

treatment facilitv name herel alternate discharge location. This proposed alternative 
would convey WWTF efluent {miles of  rrecessaw ~ i ~ e l  miles to the (new receiving 
stream) through the addition ofa new pipes, manholes, pump stationrs) and efluent 
forcemain. The department has determined the total present worth associated with pipes, 



manholes, pump stations and efluent forcemain to pump the community's entire 
wastewater~ow to a location farther than ten miles is a cost that will result in 
substantial and u)idespread economic and social impact. An alternate discharge location 
of the wastewater treatment.facility is not u feasible alternalive a1 this time. 

Estimated Present Worth Cost Matrix: to use as the cost estimate in the statements above. 
Chose the flow closest to your facilities design flow (flow is listed as gallons per day) and pair 
with the distance (listed in miles). Please round up to the nearest design flow for the most 
accurate cost estimate. If your distance in greater than 10 miles it is assumed the projected cost 
associated with regionalization andfor diverting effluent to an alternative receiving stream will 
result in a substantial and widespread economic and social impact. 

User Rate Eauation: to use as the cost estimate in the statements above. 

Estimated monthly residential user rate = Present Worth 1 20 years / 12 months / # of active 
connections to WWTF 

Note: The # of connections is specific to your community and can be found on the Cost Analysis 
for Compliance written by the department based on information provided by the community. 



User rate as a % of MHI Equation: to use as the cost estimate in the statements above. 

Estimated monthly user rate as a % of MHI = [Estimated monthly residential user rate / 
(Median Household Income/l2)] 100 

Note 1: The estimated monthly residential user rate is calculated using the user rate equation 

Note 2: The Median Household Income is specific to your community and can be found of the Cost Analysis for 
Compliance written by the department. 

For vour reference: 

Assumptions made by the depaktment to calculate the esti sts: 

Construction Labor $32 per hour 
Operator $25 per hour 
15 manholes per miles of pipe 
$2.50 per foot for cleaning/maintenan 
10 year pump replacement 
1 pump station for 0.01 and 
$60 for 8 inch pipe (installa 
$20 for 6 inch pipe (used fo 
5% interest, 20 years 
1 year construction period 
0% profit 
10% design fee 
10% contingency 



Estimated Capital Cost Matrix: 

I Capital Cost I 
1 1 Dishace (miles) 1 



Estimated Annual Operation and Maintenance: 
I 1 



DECENTRALIZATION 
This section examines the approximate cost of subsurface soil dispersal (absorption) systems for 
a small community's domestic wastewater system. This is not intended to be an all-inclusive 
evaluation of the cost of these systems in the State of Missouri nor does the department endorse 
one type of dispersal system over another. 

The primary costs discussed within this section were gathered from the Water Environment 
Research Foundation (WERF) Fact Sheets (D 1, D2 & D3) for Decentralized Wastewater 
Systems, Performance & Cost of Decentralized Unit Processes, Dispersal Series. Copies of those 
Fact Sheets can be found at: -? 

h t t ~ : / / w u ~ . w e r f . o r g / i / c l D e c e n t r a l i z e d C l i z e d  ~atdasnx. Costs given in the WERF 
Fact Sheets reflect 2009 estimate dollars. The Cost E s t i d o n  Tool developed by WERF was 
not used as part of the cost estimations shown below; lp%mer, &e tool listed above can be used 
to calculate what the primary estimated cost to decentdie the &&& utility for your specific 
community. The following documentation provides several exam$&of the estimated cost to 
install a variety of systems including; individual onsite wastewater treatment systems, large scale 
subsurface soil dispersal systems, as well as the cost of cluster with individual onsite wastewater 
treatment systems. "s ,.. 

ESTIMATED COST OF LAND KCQ~SITION (BY REGION): 
In some cases, the municipality will & hqti@&>ko acquire land in order to decentralize the 
current sewer utility. Unfortunately, w h k ~ h e ' j n 8 t  Estimation Tool can aid in calculating the 
rough amount of land required for the soi not developed to estimate the cost of 
the land. Once the amount of soil treatme proximate cost of the land 
can be calculated using the estimated w. (calculation shown 
below) The estimated cost of land per 20 15 Agricultural 

letter in m article titled ' ' ~ i s s o ~ ~ a r r n  Land Values Opinion Survey" written 
issouri Extension. ? <  

t - 4  
I '. 

The de&&nent estimated the cost of land by separating the State into four regions by highways 
and basi&%e values on @"good cropland" in an effort to be conservative with the estimated 
price of lad%*r acre. The esfb@$ed cost of land per acre is shown below. 

North dQighway 36:'@i35E18 per acre 
Between @$$$way 36 @ Highway 50: $6,3 16 per acre 
Between  ma^ 50 a$ Highway 60: $6,208 per acre 
South of ~ i ~ h & ~ d k  $7,572 per acre 

The cost to purchase additiohd land could be a substantial increase to the estimated costs of the 
treatment alternatives listed. 

Total cost of land = (amount of land calculated using the WERF tool (in acres)) (cost of land per 
acre listed above) 

The subsurface soil dispersal systems described below are for domestic wastewater (sewage) 
only as defined in RSMo 70 1.025( 12) Definitions "sewage" or "domestic sewage" ". . .Human 
excreta and wastewater, including bath and toilet waste, residential laundry waste, residential 
kitchen waste and other similar waste from household or establishment appurtenances.'' 



INDIVIDUAL ONSITE WASTEWATER TREATMENT (SEPTIC) SYSTEMS: 
While the use of individual onsite wastewater treatment systems (OWTS) can be considered as 
an option, it should be noted that a detailed thorough systematic evaluation of each lot must be 
conducted by a qualified individual to ensure all of the soil and site limitations are addressed in 
the specific design and installation. It should also be noted that because of the complexity of the 
soilsnandscape model throughout the state, a one-size-fits-all design is not a practical solution 
whenever using individual onsite wastewater treatment systems within any community. 

The methodology used within 10 CSR 20-6.030 Disposal of Wastewater in Residential Housing 
Developments for determining minimum lots size within a resiwtial housing (subdivision) 
development urn be used as a guide when initially i n ~ e s t i ~ a t i n ~ i f ' ~ ~ ~ ~  are an alternative. 

Please note that 1 0 CSR 20-6.030 (I)(D) states housing developments with 
lots less than forty thousand (40,000) square fe ized sewage collection 
and treatment are acceptable.. ." In those cases 0.92 acres or have 
limited amount of available space with suitabt4 or cluster system 
should be considered. .>,,. .- 

If individual OWTS are chosen as the method of w 

cooperation to ensure erstand what regulatory 
nt's Fact Sheet, "Who 

The costs in Table 1 @eta%@ shod&& used for cost estimation purposes only. As described 
within the WERf Fact ~ h & & ~ @ l ,  %Fa=) the ewts are for the materials, installation and 
maintenan& of the dispersal systsm only.'?&p& not include the cost of installation, 

(&$&chanced treatment components or 
de 20 % overhead and profit for contractor and there 

are no d e s  taxes on materials. fees and other professional services are not included. 
The actual costs can very significantly de$ending upon site-conditions and local economic 
factors. Costs given presented in the WERF Fact Sheets reflect 2009 dollars. 



TABLE 1 

NOTE: It is extremeIy rare that a drip distribution system within the state is designed with an 
application rate of 0.3 gpdlsq. A. a more common a$@ication rate is 0.15 gpd per sq. ft. 

I "j 

I '  ) 

The costs in Table 2 (below) should be used @$$st estimation purposes only. The costs are 
presumed to include all components for an le family home on an individual 
lot and were compiled as part of a cursory s s within the ~OSite wastewater 
industry within the state. No specific documentation d as part of that survey. The 
actual costs can very significantly depending upon si and local economic factors. 
Engineering fees and other professional servims are not i n ~ - f ~ .  A single family residence in 
the state is designed at 120 gpdhedroom*, averaging three (3) bedrooms. 

Installation 
Annual O&M 

LARGE SCALE SUBSURFACE SOIL DISPERSAL SYSTEMS: 
The cost listed in Tables 3,4 and 5 (below) should be used for cost estimation purposes only. As 
described within the WERF Fact Sheets (Dl, D2 & D3), the costs reflect only those associated 
with the dispersal system itself and do not include cost for any part of the wakewater treatment 
prior to the dispersal system. The estimated costs below do not include the cost of engineering, 
other professional fees, the cost to close the current wastewater treatment facility or the cost of 
land acquisition. Cost includes 20% for overhead and profit for contractor. The actual costs can 

$200 - $400 

very significantly depending upon site conditions and local economic factors. Costs given within 
the WERF Fact Sheets reflect 2009 dollars. 

$540 - $800 $500 - $740 



TABLE 3 
5,000 Gallons per Day or 20 Home Cost Estimates 

FACTORS [ Gravity Distribution I Low Pressure Pipe 1 Drip Distribution 1 

I Installation I I I I 

TABLE 4 

NOTE: There are no known gravity distribution systems within the state of the size represented 
in Tables 3,4, or 5 (above). It is also extremely rare that a drip distribution system within the 
state is designed with an application rate of 0.3 gpd per sq. fi. A more common application rate is 
0.15 gpdper sq. fi. 

The estimated costs listed in Table 6 (below) should be used for cost estimations only and were 
compiled from a preliminary engineering report submitted to the department. The costs reflect 
only those associated with the dispersal system itself and do not include cost for any part of the 



wastewater treatment prior to the dispersal system. The estimated costs below do not include the 
cost of engineering, other professional fees, the cost to close the current wastewater treatment 
facility or the cost of land acquisition. Costs are presumed to include overhead and profit for 
contractor. 

TABLE 6 
Actual Cost Submitted within a Prelim 

COMPARITIVE COST: 
Individual Onsite Wastewater Treatment S 
Using only the estimated cost as presented in the s (D 1, D2 & D3), using 200 
homes andlor a m scenarios can be 

ed below reflect only those 

atment components, cost t the current wastewater 
treatment system an 

within the state for a 

vary significantly depending upon 

ABLE 7 
Single Family Dispersal Systems Cost Estimates 

Cluster with Individual Onsite Wastewater Treatment System 
Cluster systems can also be considered as an alternative in situations where individual onsite 
systems will not work by themselves, but where combinations of those systems are proposed to 
replace an existing centralized collection and treatment system. The cost in Table 8 is one 
scenario and should be used only for comparison purposes. The actual costs can very 
significantly depending upon site conditions and local economic factors. As previously stated, 

TYPE of hdividttal 
OWTS 

Gravity Distribution 
Low Pressure Pipe 

Total Number Homes & 
Cost/Home 

40 homes @ $6,900 each 
110 homes @ $14,000 each 

APPROXIMATE 
COSTS 

$276,000.00 
$1,540,000.00 



the costs reflect those for the dispersal system only and do not include wst estimates for 
installation, maintenance and total lifecycle costs for septic tank(s), advanced treatment 
components, or cost to close the current wastewater treatment system and disinfection devices. 

TABLE 8 
Cluster and Single Family Dispersal Systems Cost Estimates 

1 T W E  of DISPERSAL I Number of Systems 1 Gallons per I Approximate Costs 
SYSTEM DaylSy stem 

Single Family using 5 @, $6,900.00 each $34,500.00 - 
~ r & t y  ~istibutio* 
Single Family using 15 @ $14,000.00 $210,000.00 
Low Pressure Pipe each 
Single Family using 20 @ $12,000.00 $240,000.00 

-- 

CENTRALIZED: 
c wastewater collection 

and treatment system 
3,4  or 5 (above) for 

CURRENT WASTE 

removal. 

Using actual'dwumented costs to the department: 
Dredging and dispbsal: $750.00 per dry ton 

* Mobilization and set up: $25,000 flat rate 

Estimated Cost for Sludge Removal = (Dry tons of sludge per year x Life span of lagoon in 
years x $750 per dry ton of sludge) + $25,000 mobilization fee. 

2. Media Filters: The department has estimated the cost to close a media filter to be a total 
of approximately $30,000. The municipality is required to ensure that their current lagoon 
or media filter is properly terminated which will be a substantial added cost to cost 
estimates shown above. 



* Calculations made using standards set forth by the Missouri Clean Water Law (Chapter 644) 
and its regulations along with those set forth by RSMo 701.025 through 701.059 and the 
regulations promulgated under it. 

Use the Cost Tool nrovided on 
h~p://m.werf.orrrli/c/DecentralizedCost/l)ecentralized Cost.asnx, or a cost estimate 
from the exam~les ~rovided above to determine what an estimated cost would be for vour 
municipalitv to decentralize. Please include the estimated cost to properlv close vour 
current wastewater treatment system. If it is determined thatthe cost to decentralize the 
current sewer utilitv will resilt in a substantgl and wid&hd  social and economic 

decentralize the 

residents of our community. 

User Rate Eauation: 

Estimated monthly residential user rate = Present Worth / 20 years / I2 months / # of active 
connections to WWTF 

Note: The # of connections is specific to your community and can be found on the Cost Analysis 
for Compliance written by the department. 



User rate as a % of MHI Equation: 

Estimated monthly user rate as a % of MHI = [Estimated monthly residential user rate / 
(Median Household Income/l2)] 100 

Note 1 : The estimated monthly residential user rate is calculated using the user rate equation 

Note 2: The Median Household Income is specific to your community and can be found of the 
Cost Analysis for Compliance written by the department. 

Sludpe Removal Equation: 

Estimated Cost for Sludge Removal = (Dry an of lagoon in 
years x $750 per dry ton of sludge) + $25,000 

Definitions: 
*:?** 

Present Worth: Present Worth includes a five percent inter&be to construct and perform 
annual operation and maintenance of the new trea-nt plant Sa the term of the loan. 

ction and contingency 

d maintenance cost is includes 
1 costs for the facility on an annual 

ng operations, such as pumps. Operation 
and mzlhtenance is e of the user cost. 

* .  <, * 

Estimatedresulting The Estimated User Cost is composed of two 
factors, Operation & Maintenance (O&M), and Debt Retirement Costs. 



NATURAL HERITAGE REVIEW REPORT 

Each applicant is required to provide justification using the Natural Heritage Review 
Report (NHRR) detailing how the Multiple-Discharger Variance will not cause an impact 
to federally-listed and/or state-listed threated or endangered species (designated or 
proposed) or their critical habitat that are known to be present at the point of discharge. 
The NHRR provides information about that species known to occur in the specified area 
by the Missouri Department of Conservation (MDC). The initial inquiry should be to be 
mailed to MDC at: 

MDC Natural Heritage Re ' 

Resource Science Divi 

Jeff'ersol~ City, MO 6 
(Phone 573-522-4~&5 ext. 3 1 82) 

www.rndss5~. rzav 
,"ii :*- egg-+ 

The NHRR inquiry request should incf* the'following; 

Name, phone number and email the M contact with questions about 
the location or project type [wast 
Statement that requestor wants a for the project. 
The type of project. For example, '*domestic dis d permitting variance." 
Location: decimal degrees. 
Maps: (I)* roads/orienting 
features li&$ed; (2) S&design shawing the project footprint. 
Name of a* wate;yhdy. (receiving stream) 

the report typically provides best 
d reducing impacts on the species. If a 

MDC in the vicinity of the project, the 
y (USEPA) will contact the U.S. Fish and 
process of the multiple-discharger 



Please follow the letter template nrovided below to comaiete the inauirv request for 
the Natural Heritape Review Re~ort  and mail to the MDC address ~rovided above. 

To Whom It May Concern; 

The City of {Include vour cihr or village name here) iq ~Bguesting a Natural Heritage 
Review Repor1 (NHRR) 6e completed at our wustew@&ieutrnent plant ourfol The type 

b.? ,, ofproject being completed is for a variance of the-wdr  quality standards for Total 
Ammonia Nitrogen at lhe point of &&:s domestic wostewuter 
r r e u t ~ f a c i l i &  The locotion of the out$% is ~ n c f u d e - ~ ~ w n s h i d ~ a n ~ ~ / s c c t b n  and 

cility is currendy 
attached map for an 

., , . 



Appendix C: Highest Attainable Effluent Conditions Analysis - Media Filters 

Higbest Attainable Demonstration for Recirculating Media Filters 

Intent 
Recirculating Media Filters (RMFs) are an important wastewater treatment technology in terms of cost 
effectiveness and operational viability, especially in southern and central Missouri. Recirculating Media 
Filters that am properly designed, operated, and maintained can be protective of water quality where 
instream assimilative capacity exists. The intent of this memo is to establish a highest attainable effluent 
level for ammonia to support the multipledischarge variance request for disadvantaged communities that 
will experience a substantial and widespread economic and social burden with respect to costs associated 
with compliance with ammonia water quality standards. On the other hand, many of the existing 
neglected systems can pose a threat to surface water. Therefore, it is imperative that the highest attainable 
effluent conditions be protective of existing water quality. 

Statement of Issue 
Small co~nmunities have a small rat d maintain advanced treatment 
system, such as activated sludge, to a mended ammonia water quality 
criteria within the time period afford southern and centfd Missouri, 
RMFs have been built to meet to rem nd total suspended solids. 

Highest Attainabl 
The department's app tat RMFs provide a reliable, law d relatively low tnaintenance 
treatment for munici basic-&sign of RMFs h nged for the last 30 years, 
the department wil he inn6va&ms and improvements io light of the economic 
considerations. This do communities that are struggling financially to make the most 
effective i~nprovements r treatment tk~ilitics to operate at the highest attainable effluent 
corlditioils during the period of i&dkq&rger variance. It is expected that these treatment 
irnprovemen~ will not result in n tod*- water quality, if any, it will improve water quality 
by allowing disadvantaged cbmrnun36k time to main&'n their existing infiastr~tcture at a level that 
produces the highest attainable effluent waditions, while financially preparing for future upgrades or 
other alternatives available at that time, Thedetermination will not address streams that are on the 
303(d) list or where a TMDL is developed. 

Discussion on Recirculating Media Filters 
For RMFs, the use of media fiitration in this context employs a combination of physical, chemical and 
biological processes to produce effluent that may meet requirements for discharge to surface waters, 
depending on receiving water criteria. The "media" can be any of a number of physical structures whose 
sole purpose is to provide a surface to support biological growth. Commonly used media includes rock, 
gravel, sand of various sizes, and textile media. The category of treatment referred to as media filtration 
includes a number of variations on the process. They can be broken down into subcategories based on 
how many passes through the filter the wastewater makes, whether the filter surface is open to the air or 
buried, and the relative size and type of the media (sand, gravel, textile or other). 

In all cases, pretreatment of the wastewater to reduce the BOD and suspended solids content of raw 
sewage is required. Once settling is accomplished, the pretreated wastewater is applied to the filter 
surface in small doses, to alternately load and rest the media. As wastewater percolates down through the 
filter bed, it comes into contact with the bacterial film growing on the media. The media should have a 



high surface area to volume ratio, large enough voids to allow air filtration and to minimize fouling, UV 
resistance if exposed to sunlight, low solubility in water and acidic conditions. 

The tiitrate is contained by an impermeable liner, and collected in an underdrain. The underdrain pipe 
directs the filtrate to a flow splitting structure, in which a portion of the flow can be diverted back to the 
recirculation tank for additional treatment, with the rest discharged as effluent. Where total nitrogen 
removal is desired, recirculation back through the settiing tanks provides contact between the nitrate- 
laden filtrate and carbon-bearing influent in the presence of bacteria. Figure 1 below provides schematic 
of how RMFs are normally designed. Figure 2 below is how flows go from influent back through the 
recirculation tank and then to the outfall; the scenario presented below is considered a 4: 1 ratio. 

Figure 1 : General RMF Schematic 
PVC LATERAL 

ORlFlCE SHIELDS 

'3w 

Figure 2: Recirculation 

REClRCULATlUM 
TANK 

5Q FROM 
FILTER 

1Q 
TO 

OUTFALL 



Recirculating Media Filter Design Guide Sizing 
RMFs produce a high quality eMuent with approximately 85% to 95% Biochemical Oxygen Demand and 
Total Suspended Solids removal. In addition, almost complete nitrification is achieved. Denitrification 
also has been shown to occur in RMFs. Depending on modifications in design and operation, 50% or 
more of applied nitrogen can be removed. The performance of a RMF system depends on the type and 
biodegradability of the wastewater, the environmental conditions within the filter, and the design 
characteristics of the filter. Temperature affects the rate of microbial growth. chemical reactions, and 
other factors that affect the stabilization of wastewater within the RMFs. Other parameters that affect the 
performance and design of RMFs are the degree of wastewater pretreatment, the media size, media depth, 
hydraulic loading rate, organic Loading rate, and dosing techniques and frequency. 

10 CSR 20-8.020(13)(C) is the department's small system design gu#& for sand filters. It was last 
updated in 1979. The design guide focuses on the removal of BOB-rnd~s~, not ammonia. The 
department is currently in the process of updating the design gu@@i6 include ammonia removal as a 
parameter. While the department has not updated their regulsti6; leased a design memo in 1999 
on Recirculating Sand Filters, which included discussion of%&$rno oval. Besides EPA's 1999 
memo, the Iowa Department of Natural Resources updated their design78!!ia for RMFs in 2007, which 
provides the basis of the design parameters listed in Tabre 1. The existing &&ties should be designed to 
meet these criteria. 

nitoring report (DMR) for RMFs with design flows of 
evaluated. A wide range of ammonia concentrations were 
centration being 0 milligrams per liter (mg/L) and the highest being 

53.5 mg/L. ~an?)@$f$hthe facilities c&entty have monitoring only or just received effluent Limits; ho*ever 
the data shows tfiat~w$wverage. ths&ilities are operating near the current water quality standard 
ammonia effluent lirn&49$1.4 m a  for summer and 2.9 mg/L for winter. The data shows that while 
many coinm~~nities are rn&ngtk@urrent ammonia limit, there are several that are not. These 
communities are facing new water quality reqir irements for ammonia that were not factored into design 
specifications when many of the existing tillers were constructed. 

In review of the facilities, three communities had higher reported ammonia concentrations that averaged 
above the water quality standards: PCRSD Red Rock, Diggins, and Allendale. All three showed volatility 
in the reported concentrations, without further analysis into the operations, maintenances, and events at 
the facilities, it is hard to determine why the data from these facilities is high. 

Development of Benchmark Limits 
The department reviewed thirty-six recirculating media filters under 150,000 gallons per day. 'The only 
data points removed from the data set were those dates when information was not received, marked in 
MoCWIS with "DMR Non-receipt," "Conditional Monitoring Not Required," "Frozen Conditions," 



"Operation Shutdown," and "No Discharge." While there are more recirculating media filters than what 
the department evaluated, the review was limited to publicly owned facilities that are required to perform 
operational monitoring in accordance with I0 CSR 20-9.0 10. 

The majority of the RMFs had quarterly monitoring for a period of less than five years, providing small 
data sets for each facility. The information in Table 2 is the statistical analysis of all the data From the 36 
facilities used. In Appendix A, a sampling ofthe facilities with more than ten data points was plotted. The 
data was divided into the seasonal review, the summer season is April 1-September 30 and the winter 
season is October I -March 3 1. 

1 Average 1 4.60 I 5 -0 1 

Table 2: Summary of Publicly Owned Wastewater Treatment Plant Ammonia Effluent Discharges 

1 95" percentile I 22 19.2 

Maximum 

Operational Measures 
For RMFs to continue operating at a high level of treatment, o maintenance must occur on a 

gina170nstm@@ permit, ions and Maintenance Manual 
men& The opem&ms and nce manual must be 

reevaluated and facility c b g e ,  Muding fki component, replacement of 
pumps, and on a mini years. T&wp &e facility operating well, the plant must not be 
hydraulically or ~ r ~ a n i ~ ~ v e r l o ~ ~ ~ ~ f  it is not ~ u l i c a l l y  or organically overloaded, the operations 
and maintenance activitiesr"8 .rB~p belo*#& ways to d a t a i n  the highest level of performance or possibly 
improve perfannmce: 7't,27fd t .. ,P -&: 3 ++.£. :*- -, . . ,. 

~egularly schedule p u ~ p a d s  of tdi? txeatment (septic tanks) ; 
Remove vegetation from tfie @r be micals to kill vegetation if possible; 
C k k  spray height to lwk for 6 w e d  dosing panels; 

* Provide recirculation through the'rg.gkcu1ation tank and pump at a minimum of3:l and if 
possible9 hcrease the reci~ulation &ti& to 4: 1 or higher; 
Ensure loading is less than 5 gallons per day per square foot in dosing-if possibie reduce that to 
under 3 gallons per day per square foot; and 
Replace media as necessary. 

Through the department's Operator Certification Program, classes are held on the operations and 
maintenance of RMFs; it is a recommendation that the operator attend for additional information on 
improving the opemtion and maintenance of their facility. 

Summer (mA/L) 
53.3 

Conclusion: 
For recirculating media filters, in review of the data, the highest attainable is meeting water quality 
standards. 

Winter (m&) 
40.5 



Appendix A: Ammonia DMR summary from POTWs 

5 ,  Municipality A 
4.5 -+ - --- C - . . . . - - -- - -khxkhrg Statistics: 

Capacity: 70% 
4 %Max: 12.2 mg/L 

Summer Avg: 0.87 mg/L "--- 
Winter Max: 4.5 mg/L 

I0 5 2.5 I-------- + Summer 

rn Winter 

7/6/2009 11/18/2010 4/1/2012 8/14/2013 12/27/2014 5/10/2016 
Date 

Municipality B 

1/11/201%/2/2014(1/21/201~/10/2014/30/2014/18/20141/7/201fP/27/20~15/20142/6/2015 

Date 

5 .- 
4.5 --- --- --- ---- - ----- ------- -p 

Everton Statistics: 
Capacity: 60% 

er Max: 0.5 mg/L 
er Avg: 0.35 mg/L 
r Max:2.3 mg/L 
r Avg: 0.57 mg/L 

+Summer 

W i n t e r  



Municipality C 
Raymondville Statistics: 

Capacity: 25% 

- Summer Max: 1.23 mg/L 
Summer Avg: 0.30 mg/L 
Winter Max: 2.51 mg/L 
Winter Avg: 1.08 mg/L 

Date 

- c 5 -- +Summer 
0 ' I  

-- m m ------- ------- H Winter 
1.5 +--- 

Art~endix C: References 

n ts.aspx 
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Appendix D: Cost Analysis for Compliance 

Cost Analysis for Compliance and CAPDETWORKS 

A) Cost Analysis for Compliance Discussion: 

The Cost of Compliance Analysis completed by the department is based on information provided by the p 
permittee and data obtained from readily available sources. The Department currently uses software to 
estimate the cost for reconstruction of a treatment plant titled CAPDETWORKS (CapDet). CapDet is a 
preliminary design and costing software program from Hydromantis for wastewater treatment plants that 
uses national indices, such as the Marshall and Swift Index and Engineering News Records Cost Index for 
pricing in development of capital, operating, maintenance, material, and energy costs for each treatment 
technology. As the program works from national indices and each community is unique in its budget 
commitments and treatment design, the estimated costs are expected to be higher than actual costs. The 
cost estimates located within this document are for the construction ofa brand new treatment facility or 
system that is the most practical to facilitate com plian new requirements. For the most accurate 
analysis, it is essential that the permittee provides th ment with cwrent information about the 
City's financial and socioeconomic situation. 

e- 

The design parameters for Hydromantis are for largdCC&ilities withflows greater tha most Missouri 
facilities are designed for. CapDet provides a cost estini$@-based maational averagm not site-specific 
conditions a community or state may fa- The departme&&- utilizing CapDet for the previous 
three years to estimate the cost of mmp~kncc with upgrades t$met the department's water quality 
standards for bacteria and ammonia. In developing design paratlr&g, the department's engineers selected 
ammonia effluent limits less than 1 m a ,  year round disinfection, t q ~ m e d  a peaking factor of 3: 1, and 
assumed normal strength munic-i~al wastewater characteri$iistics. I.&$& . -2 

@t-6'+d ? -0 * -s 
' ," 

@4*" \ 1 2 " * d n  - "- 1 ' - ~;'+:\" pr& ";-g 9 

B) Verification ~roc&{~l' %, ,?py 

The cost estimates are @@%jed through .the tracking ofactual costs from submitted facility plans, 
engineering reports, bid dkments ,  &-loan closures. This verification process allows the engineering 
section to track costs to see if@ a s m ~ a s  in the Cost of Compliance Spxadsheet and From CapDet 
are appropriate fm the State of Mikmri. In ;thtr Water Protection Program's three plus years of tracking 
costs, the mmbers in the Cast of C-liance sp&et have been higher than the actual costs reported, 
but not si@ificantIy so. The engineer&# section works to track that the scopes of the actual projects meet 
the cost of~gmpliance scope of project.a$or ~e Cost of Compliance for sampling and for inflow and 
infiltration Work, the cost estimate used is 

.a on actual contracts submitted to the department. 

C) Permit Writers Procedure: 
The permit writers select the community that they are writing a permit for on the Cost of Compliance 
Spreadsheet and they input the permitted design flow. From there the spreadsheet auto-calculates the cost 
of upgrades for that community fiom the five treatment technologies evaluated. Permit writers select the 
treatment technology cost estimate that they believe is most appropriate for the community based on size, 
location, and expected cost estimate, Then the permit writer uses the information from the Cost of 
CompIiance Spreadsheet to complete the Cost of Compliance Appendix in the Operating Permit 
Factsheet. The Cost of Compliance Evaluation helps set schedules of compliance and demonstrates other 
commitments a community may have. 

D) Treatment Technologies Evaluated: 
The treatment technologies evaluated are for a range of flows up to 10 million gallons per day ( I  0 MGD); 
however the majority of the permits and evaluations are for flows significantly less than that and more on 
the scale of 0.15 MGD or less. The technologies evaluated are land application utilizing existing basins, 



land application requiring new basins, a package plant, an extended aeration plant, an oxidation ditch, and 
a sequencing batch reactor. Land application is not evaluated for flows greater than 0.15 MGD and 
package plants are not evaluated for flows greater than 0.05 MGD. As the department regulates thousands 
of communities with all different flows, the Cost of Compliance spreadsheet could not be developed with 
every possible design flow, so the spreadsheet utilizes linear interpolation for scenarios not ran. 
For treatment tec'hno~o~ies, sludge handling, sludge treatment, and disinfection are not included in the 
capital, operations and maintenance, and annual or present worth costs. All treatment technologies were 
designed to meet effluent ammonia of less than 1.0 mg/L and losing stream biochemical oxygen demand 
(BOD) and total suspended solids (TSS) of less than 10 mgL. 

D-1) Land Application: 
EIimination of a discharge point is the ultimate goal of the Clean Water Act. As Missouri has 
approximately 365 publicly owned lagoon systems, the department m land application scenarios up to 
0.15 MGD. While the scenarios were only ran for flows up to 0.15 MGD, there are existing communities 
in Missouri with higher flows currently using land application. For communities and counties that are 
divided by the highways, where the majority of the county resides is what was chosen for picking land 
application storage periods of sixty to one hundred tww (60- 120 days). During the facility planning 
phase, the engineer will appropriately evaluate the ccriwt minimum storage requirements. The low land 
application cost is the community not having to buldaew storage basins or get new operators beyond 
what they currently employ. The higher land application cost includes land for bdldiag new storage 
basins and new operator costs. The acreage required was b e d  on the default design mplication rate of 
24 inches per year. The acreage requi cation system is estimated in CmDet and was 
verified with the department's land ap pivots was the chosen land application 
technology for the spreadsheet as that 

Figure D-1: Land Application Sys 

and for the smaller Missouri 
lants are pre-manufactured treatment 

rience that flows greater than 0.05 MGD 
s assumptions for a package plant were 

l-i I 

Fig" re D-2: Package PI:&*@& 
a *:$-$ \ 

a 



D-3) Extended Aeration: 
The extended aeration treatment plant processes the wastewater directly into the aeration tank for 
treatment, maintaining the aerobic process with long aeration times. In CapDet. scenarios were ran up to 
10 MGD. 

Figure D-3: Extended Aeration System 

D-4) Oxidation Ditch: 
An oxidation ditch is a modified activated sludge biological treatment process that Wizes long solids 
retention times (SRTs) to remove ditches are typIw#&y complete mix 
systems, but they can be modifie pical oxidationyd~ch treatment 
systems consist of a single or m oval, or horseshoeshaped basin. 
As a result, oxidation ditches are zontaliy or vertically mounted 
aerators provide circulation, oxygen tran 

Figure 11-4: Oxidation M&h System 

" d 

D-5) Seqrencing gifrl Reactom @BR): 
The Sequencing BatcH %actor (SBK) is an activated sludge process designed to operate under non-steady 
state conditions. An S B K ' ~ ~ $ ~  in a true batch mode with aeration and sludge settlement both 
occurring in the same tank. ?ha-major differences between SBR and conventional continuous-flow, 
activated sludge system is that the SBR tank carries out the functions of equalization aeration and 
sedimentation in a time sequence rather than in the conventional space sequence of continuous-flow 
systems. In addition, the SBR system can be designed with the ability to treat a wide range of influent 
volumes whereas the continuous system is based upon a fixed influent flowrate. The operating principles 
of a batch activated sludge process, or SBR, are characterized in six discrete periods: anoxic fill, aerated 
fi l l ,  react, settle, decant, and idle. In the scenarios ran, the SBRs were designed from 0.02 MGD to 10 
MGD with flow equalization. 



Figure D-5: Sequencing Batch Reactor System 

D-6) W Disinfection: 
When UV radiation penetrates the cell wall of an organiqn, it destroys Xhe celi's ability to reproduce. UV 

s the genetic material of 
a UV disinfection system 

iation, the amount of time the 
ion. Due to the limitations of 

s less than 10,000 gpd, the 
s an interpolation. The design 

g 126 colonies per 100 mL 
coliform effluent limit. 

Figure D-6: UV Disinfection system 

D-7) Chlorine Dhinfeetion: 
Chlorine is the one of the most widely used disinfectants to meet E. Coli effluent limits, especially with 
smaller facilities and-fscilities with lagoons. Chlorine is introduced to wastewater in the form of gas, 
hypochlorites (tablets, solutions, or powder), and other compounds. In Missouri, tablet chlorination and 
dechlorination is most cornman. However CapDet does not model tablet chlorination and dechlorination, 
which inflates the cost. The Capkt  design meets the 15 minutes of contact time required per 10 CSR 20- 
8. The design includes post-aeration following chlorination and dechlorination to increase the dissolved 
oxygen back towards the water quality standard of 5 mgL. 



Figure D-7: Chlorine Disinfection System 

E) Regionalization and Relocation 
An option often evaluated by communities is the possibility of regionaIizatio%?r relocation. 
Regionalization is combining or connecting with another wastewater treatment $@&and having that plant 
treat all the flows from two communities. This works well for communities 1ocateJkpw each other. The 
other option communities often evaluate is the relocation of the discharge pipe to ano&stream, usually 
a larger stream with more mixin :Both of these optionsusually involve 
construction of a pipeline. The cost est is based on submitted documentation and 
from the 10 CSR 20-8 Design Guides. d minor cleaning of $2.50 per linear foot 
is from existing contracts provid iping, valves, and forcemain was from 
CapDet Works piping databast% imates. 20 CSR 20-8 requires pipes to 
be a minimum of six inches for reater than 0.0225 MGD. The 
Design Guides set a maximum of fomlbund distance, which provides a 
conservative estimate of fifteen (1 5) manholes per "&y& of pipeline. 

A'; 

< 

r of connections from question 8.3 from Form B 
or questions 7.5 from Form B-2 (htru://dnr.rno.e;ov/foms/780. 

the number of connections, the Cost of Compliance 
of connections based on 10 CSR 20-8 Design Guides. 

down the estimated number of connections. 

= connections 

per capita j . \per connection) 

100 gallons per day ( per  capita ) * (pb:E,P,Zon 1 
= 270.3 connections 



Table 1: Summary of Daily Design Flow to Default Connections. 

F-2) Capital Cost Calculation for Land Application Sy 
Capital costs are fixed, one-time expenses incurred during 
infrastructure. It is the total cost needed to bring a pmj 
design, labor, equipment, material costs, and conti 
CapDet program. Below is the estimated capital cost 
with an existing lagoon located in Scotland County. 
the cost per acre for acreage is $3,858 

flow (gpd) 
10,000 
20,000 
50,000 
70,000 

Total Capital Costs = Capital Cos ital Cost of Land 

F-3) Annudiption F ~ W ,  

Connections 
27 
54 
135 
1 89 

foregone is averaged over the 
To get the Annualization 

e capital asset (20 years). The 

* (1 + interest rate)equipment l i f e  

F-4) Annualized 
To get the annual the capital cost, the estimated capital cost from CapDet is multiplied 
by the calculated annualization factor. By annualizing the capital cost, this allows the total amount of 
interest forgeone is average over the life of the asset, resulting in the same cost over the life of the project. 

Capital Cost * Annualization Factor = $2,425,950 * 0.08024 = $194,665 

F-5) Debt retirement 
The Cost of Compliance Spreadsheet employs the Microsoft Excel PMT function. The PMT function 
calculates the payment for oz loan based on constant payments and a constant interest rate. The Micmsoft 
Excel het ion is PMT(rate,nper,pv,fv,type). Rate is the interest rate per period, assumed at 5.0% in the 
calculation. NPer is the number of periods over which the loan or investment is to be paid, 20 years. PV is 
the present value of the load/investment, which is the capital cost. FV is an optional argument that 



specifies the future value of the loan at the end of nper payments and if omitted has the default value of 0. 
The default value is used in the debt retirement calculation. Type is an optional argument that defines 
whether the payment is made at the start or the end of the period. If the type argument is omitted, the 
default value of 0 is used denoting that payment made at fhe end of the period. 

PMT(rate,nper,pv,fv,type)=> PMT(S.O%, 20 years, $2,425,950,0,0)= $194,665 

F-6) Monthly debt retirement per connection 
In setting utility rates, the annual debt retirement must be distributed equitably across the year and all 
users. To calculate the monthly debt retirement cost per connection, the equation below was used. While 
the debt retirement equation could be modified to set the monthly retirement rate, this equation was used 
to ensure that the debt retirement equation units were consistently held as annual number. 

debt retirement per year cost 
months = monthly debt retirement 

(number of connections) * 12 connection 

ions and maintenance costs 
1 costs for running pumps 

osts for flocculants and 

nd Application System 



Fa) Present worth factor 
The formula for the present value factor is used to calculate the present value per dollar that is received in 
the future. The present value factor formula is based on the concept of time value of money. Time value 
of money is the idea that an amount received today is worth more than if the same amount was ~ c e i v e d  at 
a future date. Assuming a 5% interest rate and 20 year period, the present worth factor is 12.46. 

(1 + interest rate)(e9'liPment Life) - 1 

(interest rate) * (interest rate + l)equipment l i f e  

F-9) Present Worth +- 

Present worth, also known as net present value, is the sum of @&sent  values of incoming and outgoing 
cash flows over the period of the loan. This value represent$:* amou@iof money at an initial time. The 
present worth allows for cost comparisons of different alternatives on tfw basis of a single cost figure for 
each alternative. The cost estimates were based on the CapDet program. -?."&department assumes a 20- 
year loan period with an interest rate set at the current rate for bonds on the &et at the time of this 

v 

analysis 

'Present Worth = 
Capital Cost + (Present Worth f 
Other Costs) -Salvage Value 

year life, the present worth of 

2 * 0 )  - 0 = $2,663,278 

cost 

monthly OM cost monthly debt retirement + = monthly user cost per connection 
connection connection 

$12.38 monthly O M  cost $60.02 monthly debt retirement + -- 
connection connection 

= $72.40 monthly user cost per connection 



F-12) Overall Assumptions: 
Existing user rate ftom the 2014 Missouri Public Utilities Alliance Survey provided by Mr. Phil Walsack, 
MPUA Environmental Manager 
Land Costs from the Missouri Farm Land Values Survey conducted by University of Missouri Extension, 
http:Nae;ebb.missouri,edu/m9t/Iandsurv/ 
The table below provides assumptions that are editable, but were held consistent between all scenarios ran 
in CapDet treatment technologies. Unit costs come from the Marshall and Swift Index, Engineering News 
Records Cost Index, Pipe Cost Index, Hydromantis Equipment Cost Index, Hydromantis Construction 
Cost Index, and the Hydromantis Pipe Cost Index. 

While there are thousands of assumptions built into CapDet, below is a summary of the major equipment 
costs provided. All equipment wsts are developed from Hydromantis specific indices that include 
multiple national indices, including the Marshall and Swift Index and the Engineering News Record. 

] Excavation 8 1 $/cuyd 1 
I Wall C o n m e  1 650 1 %/cuvd 1 

1 Canouv Roof I 20 1 %/saft I 

Slab Concrete 
Crane Rental 

I UV lamn installed I 850 1 %/lamn I 

350 
250 

" 
Electricity 
Hand Rail 
Center Pivot 100 acre system 
15 gpm sprinkler 

$/cuyd 
$/hr 

1 8 inch PVC ~ i ~ e  I 28 1 %/ft 1 

0.1 
75 

69,000 
230 

UV replacement lamp 

1 12 inch butterfly valve I 2300 1 %/valve 1 

$/kwh 
$Ifi 
$/unit 
$/sprinkler 

75 1 $/lamp 
6 inch PVC ~ i ~ e  1 20 1 %/ft 1 

1 2 ft mechanicallv cleaned bar screen 1 138.000 1 $/unit I 

16 inch pump 40,000 ( $/pump 
5 h~ vertical turbine mixer I 10.200 1 %/mixer 



Appendix E: Public Notice Comments and Responses Section (07/20/2015 - 08/19/2015) 

Association of Missouri Cleanwater Agency comments: 

1 .  We believe the variance should specify that each community reach 1.75 percent of community MHI 
rather than 2 percent over the five year period from when the variance is included in their NPDES 
permits. When sewer bills reach two percent of MHI that is a considerable blnden for any community, 
especially when such revenues are targeted at meeting just one effluent limit. We do not believe it is 
sustainable to force these communities to increase rates up to two percent within the next five years in the 
name of total ammonia compliance given all the other wastewater (not to mention community public 
health and environmental needs). We think 1.75 percent is still a very aggressive level of investment yet 
one that leaves some possible additional revenue for other system needs. In any case, while two percent 
may be tolerable for smaller systems, AMCA remains adamant that sucb a sewer charge is not appropriate 
nor sustainable for larger cities in Missouri. 

The department has changed language in the variance framework to indicate that the time given 
via the Multiple Discharger V w c e  (MDV) for ammonia should be used to UtB maintain 
existing water quality protecti 

inflow and infiltration, sludge residential user rates to an 
d 

ated work, and a closer 

(POTW) withh+-iB..u% Staten. Privak I P lities, and their customers, face the same 
"substantial and widespread economic tn described in the MDV. In fact, it may be 
argued that custom~~&these systems face more severe impacts as they typica1Iy have fewer customers 
to absorb the costs of des which leads to much higher rates. Assuming the private 
systems meet the same s 

i4iC 

~ g n  requirements specified in the MDV they should also be able to 
utilize the MDV. T~&<;: y"" 

The department agrees that the potential for private facilities to experience substantial and 
widespread economic and social impact related to increasing sewer rates resulting h m  expenses 
associated with complying with ammonia requirements may exist. At this time the department is 
focusing its resources to develop a Multiple Discharger Variance (MDV) for Publicly Owned 
Treatment Works. This effort does not preclude a private facility fnnn filing a site specific 
variance request based upon the factors addressslain the recently public notice MDV. The 
application for a site specific variance can be found at http://dm,mo.gov/forms/78Wl8 1 -f.pdf. 
One of the primary aspects of a MDV is that the dischargers are similar regarding the factors 
affecting the impact. When comparing the fiscal capabilities of a privately owned company to 



that of a publicly owned treatment works, the department finds major differences which 
prohibited the MDV from allowing inclusion of the private sector. 

2. The MDV should further reference and clarify procedures for facilities other than lagoons (i.e. re- 
circulating sand filters). There may be communities that cannot affordably modify non-lagoon facilities to 
achieve either the existing or updated 2013 ammonia criteria. We ask the Department to revise the MDV 
to further clari& or reference socioeconomic variance procedures that apply to non-lagoon facilities. 

During the development of the MDV fmework the department conducted an analysis of the 
highest attainable effluent quality that could be achieved by properly designed, operated and 
maintained lagoon and recirculating media filter nalysis are included as 
Appendix A and C. Please note that in the analy er facilities the highest attainable 
effluent quality for properly designed and maintain meeting the water quality 
standards for ammonia. Therefore, inclusion in t ibitive when grouping similar 
facilities together. 

%@ 
3. The MDV should consider costs from other municipal services such as stmswater or drinking water in 

calculating the 2% MHI affordability threshold. The drafi MDV document h a t s  to require applicants 
to raise wastewater related user rates to a 2% MHI. Iftrue, we request the Dep&&nnt to revise the MDV 
to allow interested applicants to distribute user rate investments according to e n v i w ~ n t a l  benefit as 
supported by US EPA's municipal integrated planning approach. We believe that in s&&- instances, 
communities and the environment will &fit more by allocating user rates towards o t k  requirements 
such as stormwater management. 

The MDV framework is specific ance from the ammonia 
water quality standanh. Itis knpo ired to focus on the social 
and economic hpac t  that &$utts from c ater quality standard that 
would not be met, For this ream and/or drinking water 

is not appropriate when evaluating alternatives for complying with ammonia. That 
i t -  that wishes Xo utilize integrated planning in an effort to negotiate a 
liance for a waterquality-requirement is encouraged to do so. This 
rough the permitting process. As a result of this and other public notice 

cc%k9nts, the d e ~ d @ ~ h a s  changed language in the variance framework to indicate that the 
via the MDV Pa ammonia should be used to "to maintain existing water quality 

ile allowinghe for the following; adaptive management approaches, advances in 
treatment &&logies, dy, c o a l  practices, evaluation and removal of inflow and infiltration, 
sludge r e r n o v a l ~ ~ ~ u e e  in residential user rates to an appropriate level to heb 
n~thate suh&nti&a@idesnread economic and socid imvaci and other changes in 
circumstances.'' 

Flotron & McIntosh Comments: 

1. The second paragraph on page 1 states that the facility must meet the design requirements in the DNR 
regs. As you know many of the municipal lagoons were constructed in the 70s. When we meet with 
many of these small communities, they are lucky if they still have parts of the plans and specs for their 
lagoon systems. Many ofthem do not. We have then checked with DNR and/or the engineering fm, if 



it is stilI in business, and usually copies are no longer available. So how would a municipality make this 
demonstration? 

Each municipality with a lagoon must submit the completed lagoon design profile as part of the 
certified multipledischarger variance application process. Each permitted lagoon should 
currently meet the design requirements per the issued Missouri State Operating Permit. An 
engineer from the department will complete an engineering evaluation of the facility to ensure 
that the lagoon is designed on the basis of thirty- four pounds (34 lbs) of applied BOD per day per 
acre of water surface area in the primary cell at a water depth of three f%t per 10 CSR 20- 
8.020(13XA)2A and I0 CSR 20-8.020(15)(D) prior to qualifying for the variance. 

2. Many communities that we have met with have significant I&I as well. Section 6 of the 
r the variance. Am I 

interpreting this correctly? 

would prohibit the system m 

3. With the expansion of the stream classi e, many communities are now looking at 
eet ammonia limits. Since the variance 

ammonia nitrogen. Each 

line or occasionally exceed their BOD and 

nitrogen, eaohiagoon system must be in compliance with equivalent to secondary treatment 
BOD5 and ~~S'l&its. ~achmunici~ality under the variance with a schedule of compliance for 
E.coli is required t G ' h t  disinfection schedule and all other requirements of the Missouri State 
Operating Permit. 

5. One of the criteria for the alternatives analysis to be provided by the community is to determine the costs 
for "decentralization." That is a complete reversal to the department's position for years to encourage 
unsewered communities to centralize. I assume that the costs to decentralize would then include the cost 
for each connection to provide their own wastewater treatment? 

Each variance approved by the Missouri Clean Water Commission and the EPA must show that 
all reasonable alternatives to comply with Water Quality Standards have been evaluated and 
determined to also cause substantial and widespread economic and social impact if implemented. 
Decentralization of the wastewater utility is a reasonable alternative if the community has a 



severely declined population and is showing continued decline in population. The costs to 
decentralize include either a cluster system or individual onsite septic systems. The municipalities 
that would potentially qualify for the variance would need to justif) that the cost to decentralize 
their wastewater utility would still cause a substantial and widespread economic and social 
impact for the residents of the community. It is the opinion of the department that onsite systems 
are protective of water quality and public health when designed in accordance with 10 CSR 20- 
6.030 and the requirements of the Department of Health and Senior Services. 

6. Some communities are nearing their compliance dates to meet ammonia limitsnow. If those communities 
are in noncompliance before the variance is final, would they still qualify for the variance? 

The department would not be able to consider those municipalities that wish to apply for the 
variance if final effluent limits for total ammonia nitrogen have become efkctive within the 
issued Missouri State Operating Permit. We understand that some municipalities will not be able 
to meet the final requirements e to financial hardships. In this case, the 
permitted entity should contact their regi in order to seek guidance on how to return to 
compliance with the permit. This may in ring into a formal administrative order on 
consent (Am) with the dep appropriate path to compliance 
and timeframe. Similar cons , could be used in an AOC. 

Missouri Municipal League Comments 

1. Please keep the hurdles 
the reasonableness of 
operated in a manner 

To the extent possible please consider that communities designated as Category 1's in the Wichita State 
study face an already uncertain future. While, the granting of the variance may provide some relief to 
these communities, forcing the community to accept increased utility rates may contribute to the already 
downhill economic spiral the community is facing. Many of these communities have large elderly 
populations and may also have high numbers of renters. The burdens of increased utility bills may 
exasperate the economic downturn in these areas as renters may choose to leave the community and a 
greater burden is placed on those on fixed incomes such as the elderly. This in turn may lead to some of 
these very small communities disincorporating. 



The study completed by Wichita State (Missouri Sustainability Assessment Tool) is used within 
the department written Cost Analysis for Compliance (CAFCorn) in order to express the degree 
of socioeconomic burden. The CAFCom is the initial factor used to determine the socioeconomic 
burden that could potentially be placed on the community in order to comply with the WQS for 
total ammonia nitrogen. The department understands the challenges that may arise if current user 
rates are raised to amount that is not sustainable by a community facing a population reduction, 
therefore, the department t has changed language in the variance framework to indicate that the 
time given via the Multiple Discharger Variance (MDV) for ammonia should be used to "to 
maintain existing water quality protections while allowing time for the Followi~g; adaptive 
management approaches, advances in treatment technolo ' trol practices, evaluation and 
removal of inflow and infiltration, sludge removal, purs in residential user rates 

feasibility of certain alternatives such as decentral hange given the reduced 
number of onsites needed. 

3. Please consider that applying the EPA's much touted two percent of med~an 
universal standard may result in residents in some communities facing much 
in others, Using a range of perhaps 1- median income that takes into how 
households in the lower than the medi 

seek a site specific variance to 
mpact resulting from compliance 

s would remove the ab he department to establish compliance 

1. On page 5 of the e treatment works listed within the multipledischarger variance 
receive excessive in as defined in 40 CFR 133.103(dX3)." Does this mean if a 

ay not qualify for the variance? If so, I object to this provision. Many 
facilities experience excess . In part, they need a 10-year variance to continue to work on I & I 
issues and to spendmoney on these issues. 

Publicly Owned Treatment Works that have excessive inflow and infiltration (I&I) will not be 
eligible for the MDV. Excessive I&I is an indication that collection system and potential 
operation and maintenance problems exist which would prohibit the system meeting the highest 
attainable effluent conditions as stated in the MDV. A more appropriate route for communities 
with excessive I&I would be to consider the development of an integrated plan in order to justifj 
an appropriate schedule of compliance to comply with the final effluent limits for ammonia. This 



would allow time for the municipality to responsibly meet the requirements within the Missouri 
State Operating Permit as well as maximizing their infrastructure improvement dollars through an 
appropriate sequencing of work. 

EPA Comments submitted by John Delashmit, EPA Region 7 

GENERAL COMMENTS 

1. Under the proposed multiple discharge variance, permittees with lagoon-based wastewater treatment 
facilities will receive temporary relief from established water qu ia for total ammonia-N. The 
proposal repeatedly refers to the Appendices for further informaf ples and documentation, yet 
much of this information is not included or available for revisws~%e.proposal asserts that permittees will 
be able to complete the necessary analyses for determining+*ii4 w d  widespread social and 
economic impacts and the highest attainable effluent condition, but it appars to contain no specific 
instructions or case-specific examples. The proposal speculatively states that-qwnicipalities will apply 
EPA's 1995 1 nterim Economic Guidance for Water Quality Standards (1 995 mdarnce) spreadsheet tool 
to demonstrate widespread and substantial social and economic impacts. Use of t%q~adshee t  tool 
implies that municipalities will conduct both the substantial (Municipal ~ re l iminq%kener  and 
Secondary Test) and widespread impact malyses presented in the Guidance. However, fro details on these 
analyses are included in the draft proposal. Qualification for a variance under 40 CFR 13 1.1 O(gX6) 
requires a demonstration that the impacts of meetgag Qe standard be both substantial and widespread. 

1 to assess the likelihood that the 
substantiauwidesprea accorrtance with the 1995 Guidance. 

communities and the department to use 
V framework is finalized. The department 

realizes by coxldsct~ng rk commenters such as the Environmental 
Pmtection Agency (EP ent on all aspects of the MDV. A future public 
notice will be conducted whe -specific information is incorporated into 

the department will address comments and seek Clean 
Water Commission approval and A General's Office certification. After these items are 
achieved, the department will seek EPA approval on the complete and final variance. As a result 
of this portion of EPA's comments on the MDV framework, EPA should refer Appendix B of the 
framework which is the application for the MDV which indicates that communities are to 
complete EPA's 1995 Interim Economic Guidance for Water Quality Standards (1 995 Guidance) 
spreadsheet tool which will be required to be completed by a municipality in order to be eligible 
for the MDV. Additionally, the department, prior to qualifying any community for inclusion in 
the MDV, will have had conducted a cost analysis for compliance (CAFCom) as it pertains to 
complying with ammonia limits based on the current criteria. The CAFCom mirrors each aspect 
of the 1995 spreadsheet tool plus evaluates additional sociofeconomic factors related to 
sustainability. For example, the CAFCom incorporates the Missouri Sustainability Assessment 
Tool (MoSAT) in order to determine the socioeconomic burden the residents of a municipality 
might face in order to meet the Water Quality Standards for total ammonia-N. The study 
completed to develop MoSAT used modeling analyses in order to determine factors associated 



with each rural Missouri community that would predict the future population changes that could 
occur in each community. The model was applied to 19 factors which were determined as 
predictors of rural population change in Missouri. The model established a hierarchy of the 
predicting factors which allowed the model to place a weighted value on each of the factors. A 
total of 745 rural towns and villages in Missouri received a weighted value for each of the 
predicting factors. The weighted values for each town / village were then added together to 
determine an overall decision score. The overall decision scores were then divided into five 

, categories and each town was assigned to a different categorical group based on the overall 
decision score. It is the opinion of the department that the CAFCom used in conjunction with the 
MoSAT tool and alternatives analysis clearly indicates whether or not the residents of a 
municipality will experience a substantial and widespread ~conamic impact in order to meet the 
current and future criteria for total ammonia nitrogen. 

2. The highest attainable effluent condition for ammonia-N was calculated by the MDNR using averaged 
performance data from one, two- and three-cell lagoo~$&~tems. However, permittees should be grouped 
under the same variance analysis only if (a) they arw$&@ar to one another in terms of type of discharge 

6 .  -4% F 

and (c) the projected social and 
. Where permittees fall into 

distinctly different categories, they sho accordingly. In the absence of any 
supporting data, the EPA questions wh the state's variance analysis are truly 
comparable to one 
maintenance statu , and socioeconomic 

that all treatment alternatives for ammonia- 
omic impacts into one category as it 

pertains to the incfus~on u ent based its decision on the fact that the 
qualifying systems are dl uld face the same widespread and substantial 

evaluated. This design flow firnit is stated under the "development of benchmark limits" section 
of the dischargwvariance document. 

In review of the comments received after public notice, the data used to determine the benchmark 
limits was reevaluated and found to include both influent data for BOD and TSS, which skewed 
the facility averages of BOD and TSS, and facilities which had design flows greater than 150,000 
gallons per day. The Department conducted the same procedure as previously stated and similar 
benchmark limits of 2.2 and 3.2 mg/L were calculated. Appendix A of the framework for the 
multipledischarger variance document has been revised to reflect these changes. 

The waterbody that receives each facility's discharge was also examined. Overall, 10 facilities 
were found to discharge to (P) streams, which are those that maintain permanent flow during 
drought conditions and therefore allow mixing. It was also determined that 6 of the facilities in 



the entire data set discharge to streams listed as impaired on the 303(d) list. None of the streams 
were found to have an impairment related to ammonia or nutrients. 

The performance data of each technology type was evaluated and found to have reasonably 
similar effluent quality. Due to the fact that some of the waterbodies are classified as (P) streams, 
the effluent data was evaluated both with and without the facilities that discharge to these 
streams. The tables showing the breakdown of the seasonal data and treatment types are as 
follows: 

Summer Data: 

Averages of Effluent Ammonia 

3 Cell 
3 Cell 

Aerated 
Primary 
4 Cell 

5 Cell 1 I 1 

65 

6 
14 

3.21 

5.5 

3.40 

2.15 

5 

1 

I 2.20 

3.27 

5.19 

3.42 



3. The proposal states that the values for the highest attainable effluent conditions will be benchmark 
concentrations and not enforceable effluent limitations. The highest attainable effluent conditions for 
permittees must be specified as the interim water quality standard that will be subsequently reflected in 
permits. This is necessary so that the WQBEL derives from and complies with WQS (122.4(d)). The state 
should explain why a seasonal average, instead of a monthly average and a daily maximum (the state's 
current WQ criteria for ammonia is expressed as a monthly average and daily maximum), is consistent 
with the highest attainable effluent condition. Where a permittee cannot immediately meet the WQBEL 
derived from the requirements of the WQS variance, the MDN whether to provide a permit 
compliance schedule so the permittee can remain in compliant 

interim limits for two permit cycles given 
year permit term and establish the highest 
would have a final limit of monitoring on 
to the highest attainable effluent condition s which if not met would trigger 
improvements to the lagoon system. The see a need to include a schedule of 

a1 if the variance is a 10 year 
renew the permit with a 
time and or seek approval of 

spread and substantial 

The state's ~eurrent ammonia as N is not expressed as a monthly 
average and daily maxi ute and chronic criteria 

teria is as 30 day average 
values are then used to establish the wasteload 

a daily maximum and 
monthly average using themethodology fmm EPA's technical support document. The 
department believes that acommunity with an approved MDV can have a monitoring 
requirement for ammonia in their operating permit fbr the term of the MDV if they comply with 
the conditions of t h e m i t  that set forth improvements when not achieving the benchmark value 
and that this type of permit requirement complies with 122.4(d). 

4. Lastly, when a state adopts a WQS variance, attainability must be considered in the context of a 
designated use and associated criterion that fully meet the requirements of 40 CFR 13 1.10 and 13 1.1 1. 
Missouri's current ammonia criteria are based on Clean Water Act section 304(a) recommendations 
published by the EPA in 1999. These 304(a) recommendations were updated by the EPA in 2013 to be 
more protective of freshwater mussels and gill-breathing snails, forms of aquatic life common throughout 
Missouri. Prior to, or concurrently with, the adoption of a variance as proposed, Missouri should update 
its ammonia criteria to ensure that the variance is based on a long-term water quality goal that is 
genuinely protective of the designated use and otherwise compatible with 40 CFR 1 3 1.1 0 and 13 1.1 1. 



The department is currently working on revising water quality standards for a variety of 
parameters at this time of which the 2013 ammonia criteria is not included in the short-term 
changes. This MDV framework is based on the premise that all ammonia compliance 
alternatives will be protective of the 201 3 mussel and gill-breathing snail ammonia criteria. All 
technologies that have been considered within the CAFCom and reasonable alternatives analysis 
have the capability to meet the current WQS and the future WQS (where mussels of the family 
Unionidae are present or expected to be present) for total ammonia nitrogen. Additionally it is 
the opinion of the department that the status of future Missouri Water Quality Standards has no 
bearing in the approval of a variance of a water quality standard that is currently approved and 
promulgated. 

SPECIFIC COMMENTS (EPA) 

Variance Timeframe 

1. On page 3, the proposal describes why the MDNR believa, a 10-&time period is "necessary and 
reasonable to mitigate the substantial and widespread econmici md social impact caused by the 
requirement to meet WQS for total ammonia nitrogen (10 CSR20-7.03 1 (5)(B)7.C. and 10 CSR 20-7 
Table B3)." Descriptions of the interim tasks a d M  in the dra%-iproposal are very general: "...adaptive 
management approaches, advances in treatment technologieq controf mt ices ,  evaluation and removal of 
inflow and infiltration, sl ~ a l ,  pursue an increase in residential user rates to two percent (2%) of 
the municipality's rned i~busehd&~come,  andather changes in circumstances." The proposal asserts 
that "The qualifying mGPalities v@$& reviewed at year five of the variance to ensure that the 
municipality has taken th@;bPmpri&step to achieve the highest attainable elfluent conditions 
[emphasis added] 8nd build c$hl &@&the necessary wastewater treatment facility investments that 
will achieve thc WQS fur total ammonia n i t r o d  ; 
The descriptions of the interim tasksdould be expaadd in order to justify a 10-year time period as 
appropriate, The MDNR should describe the pollutant control activities that are needed during the WQS 
variance term to achieve the highest attainaMeeffluent condition. The general descriptions provided as 
the basis for the timeframe of the MDV do not sufficiently describe the "appropriate steps" that will be 
taken to achieve the highest attainable effluent condition. Routine operation and maintenance of the 
individual facilities, such as evaluation and removal of inflow and infiltration and sludge removal, should 
be completed as soon as possible to enable each facility to discharge at the highest attainable effluent 
condition. Please provide estimated timeframes for these and other milestone tasks that will be undertaken 
by the dischargers during the 10-year time period, and describe how the permittees will report incremental 
progress in achieving the water quality standard. 

The MDV framework is to act as a general guide for the site specific permits that will be under 
the variance for total ammonia nitrogen. Each site specific permit under the MDV will have 
guidelines specific to their facility and financial situation within their issued Missouri State 
Operating Permit (MSOP). The specific guidelines written within the MSOP will ensure the 
highest attainable effluent conditions for the receiving stream during the 10 year timeframe of the 



MDV. The permit incorporating the variance will be public noticed at the same time as the 
variance to facilitate understanding of the interim steps and their association with the variance. 

Also, an engineer fiom the depamnent will conduct an engineering evaluation of each site prior to 
qualifLing for the MDV. The engineering evaluation is to identify the steps necessary to ensure 
each community is reaching andfor maintaining the highest attainable effluent conditions as 
detailed in Appendix A. While each facility will be covered under the MDV, every facility will 
have an individual set of milestones necessary to ensure the highest attainable effluent conditions 
are met throughout the timeframe ofthe MDV. An annual report will be required of each 
municipality which details each milesto 
to elected officials. This will be rwi ally. Examples of milestones 

sludge removal, 

number of active connections, 
population increases or dtwnxtses, 

an increase of sales andlor property taxes, 
the steps taken to pursue an incrt.iase 

ned that sludge removal is 
municipal must comply and 

report detailing the characteristics of the s ciuding total amount (dry tons) and metal and 

? .., *<@&%,, / d .  

ons. This will be f o f l ~ w e d ' ~ ~  sludge removal plan. Then a community will 
H 4 h p l e m ~ b R ; s l u d g c  removal plan in axle?& meet the highest attainable effluent ",.9h% 

'*ditions. w*cr aid" 9 " ' 2  
,,$. . 

. $&". 
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Staff fi-fe deparbnenfdl check the discharge monitoring reports of the permits under the 
MDV to that the b d m a r k  for the highest attainable effluent conditions is being met. 
Each monthly h P l e  wwkrnonitored by depamnent staff. If staff notices the highest attainable 
effluent concenG@ hasr$*t been met for total ammonia nitrogen, a follow up call andlor visit 
will be made to the @&%it holder to determine the immediate actions that need to be made to 
meet the benchmark. 

Cost and Alternatives Analysis 

2. The proposal addresses the cost of complying with the existing ammonia criteria and treatment 
alternatives only in very general terms. The EPA cannot provide detailed comments on these aspects of 
the MDV at this time, because the proposal provides no specific information on the methods that will be 
used to calculate costs and identify alternatives. Further information would be helpful in determining 



whether the proposed analysis methods are reasonable and credible. While the overall approach presented 
by the state appears to be sound, there are insufficient details to determine whether the proposed methods 
of analysis will result in reasonable wst estimates or in the identification of reasonable and affordable 
alternatives. 
Specific recommendations are presented below: 

Cost analvsis: As indicated in the proposal, the MDNR will prepare an analysis of the cost of compliance 
for each permittee included in the MDV, using CapdetWorks software. This analysis will estimate the 
cost incurred by individual permittees as they upgrade to a land application based system and/or a 
mechanical treatment plant. The proposal would benefit from a more complete description of how the 
MDNR will apply CapdetWorks. Example calculations would be useful to the reader. 

Although the proposal lists the unit processes for which costs can be estimated using CapdetWorks (e.g., 
land application system, extended aeration, sequencing batch reactor), details about the specific 
combination of unit n permittee (or group of 

nsidered together) would be needed to 
determine whether the cost estimate is reasonab tually required to meet 
effluent limits. Furthermore, details about the in rate) would be needed to 
confirm that the CapdetWorks estimate accurately re alues for the given permittee. 
Finally, the analysis should include details about the unit mptions (e.g., labor rates, land 

orks estimate. The 
default unit costs ed as part of the compliance cost 

he reasonable alternatives 
analysis (see below). 

from Hydromantis fo 
a d  Swift Index and Eng Cost Index for pricing in development of capital, 
operating, maintenance, m energy costs for each treatment technology. As the 

each community is unique in its budget commitments 

estimates located within this document are for the construction of a new treatment facility or 
system that is the most practical to facilitate compliance with new requirements. To ensure the 
cost estimates are accurate, the department has gathered and continues to gather actual costs or 
the engineer's specific estimate for a project to verify the CAFCom estimates are reflective and 
conservative. In the last three years of tracking actual costs, the cost estimates using 
CAPDETWORKs and the CAFCom process have been higher than the actual costs for both 
capital and operation and maintenance costs, as seen the Figures 1 and 2 below. The department 
continues to track costs reported in the engineering reports, facility plans, and bid documents to 
continuousfy compare site-specific costs to a cost based on national averages. 



Figure 1: Capital Cost of Treatment Plant Technologies, CAPDET Works vs. Actual Costs 



Figure 2: Capital Cost of Disinfection Technologies, CAPDET Works vs. Actual Costs 
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posal outlines an approach permittees can 
relocation. Specifically, it provides tables 

and the distance (in miles) to the closest alternate treatment 

account for certain%%j$jtal equipm~fTb(manholes, pump stations, piping), construction labor for 
installation, design f&zw conti-cy costs, operator labor for maintenance, a unit cost per foot for 

"B % 
cleaninglmaintenance, an@gum$&?ement. It is not clear what other costs (if any) are included in the 

- *  
estimates (e.g., capital cost of d i e s ,  overhead and profrt, electricity costs to operate pumps, charges for 
use of an alternate treatment fkility). The following information also is missing fiom this analysis: 
(MDNR response provided with the comments) 

Hours of construction labor to install the alternative and how these hours vary with flow and distance. 

MDNR response: The labor cost is included in the cost per foot of installation. It is an estimate, 
as flows increase, the size of pipe increases and with distance, the amount of piping increases. 
The cost estimates were completed for six and eight inch pipe, while communities may use 
smaller pipe if they install forcemain, but the estimate for regionalization and relocation is based 
on 1 or 2 pump stations, 15 manholes per mile, and in most cases eight inch cast iron piping. Cast 
iron piping was selected as it had the higher installation cost and is what may be used when 



piping a distance where there may be aerial or stream crossings. The numbers presented are best 
professional estimates complete by the department's engineering section, due to the varying 
geography in the state; the estimate for installation of a mile of pipe may vary greatly. There may 
be additionai costs of clearing and grubbing the land or obtaining easements that is not accounted 
for in the cost estimate. 

Hours of operator labor to operate and maintain the alternative, how these hours vary with flow and 
distance, and the relationship (if any) between the operator labor rate and the unit cost per foot for 
clean ing/maintenance 

MDNR response: The $2.50 per linear foot per year for cleaning and inspection is based on actual 
contracts in the state between municipalities and cleaninglinspection crews to evaluate each line. 

Capital cost of manholes 

MDNR response: The capital cost of manh on cost fim estimates provided in 
engineering reports and faciIity plans, es per mile criteria is based on 10 CSR 20-8 
which has a maximum distance of 400 

Capital cost of pump stations and how these costs v 

MDNR response: The capital cost of the pump statiijnhcludes the two pumps, construction of 
the station, and electricity. Costs vm-y with flow as the s h  of pump station and the pumps varies 
based on the flow through the facility. This isaFprelimina~& as in some areas of the state, 

I*"? 

required for the d&arice due to g r a ~ h ~ .  
< 

Confirmation that th in dottafspx I inear foot and include installation 

foot and include installation. The piping costs 
wI&h includes Marshall and Swift Index and 

How the pump replacement ikquency ;affects the esdmates 

re~lacement. While the department acknowledges that pumps often last longer than 10 years. the 10 year 
reulacement frequency was selected to have a xe~lacement during the life of the vroiiect. How the 
construction period assumption affects the estimates. 

MDNR response: A construction period of 1 year for the regionalization system shortens the 
interest on the project. Construction of collection system is usually shorter than treatment plant 
construction. The department issues collection system permits for a period less than 2 years in 
most cases. The three year construction period for treatment plants is based on experience of the 
time period ?or municipalities under the State's Revolving Fund projects and the default in 
CAPDETWORKS. 



4. Some of the assumptions listed in the proposal appear to be overly conservative (erring on the side of 
lower cost). For example, the construction labor cost of $32 per hour is lower than the current 
Engineering News-Record national average construction wage of $40.78 per hour. The pipe costs listed in 
the draft variance request are $60 for 8 inch pipe and $20 for 6 inch pipe. 

The $32 per hour is from the 2014 CAPDETWORKS costing indices, Marshall and Swift Index 
and Engineering News Records Cost Indices which is the national average for construction labor 
costs. The $25 per hour for operators is also from the Hydromantis Indices, and is a national 
average. In Missouri, the CAFCom and specifically the multi-discharger variance is drafted for 
smaller facilities, often located in rural areas that do not pay at the same scale as the national 
indices. For facilities not covered under the multi-discharger variance, the facility plan developed 
will detail the site-specific costs, which will include the cost for construction labor, operator 
labor, and materials. 

5. Assuming these are unit costs in dollars per linear nclude installation, these costs are lower than 
comparable costs from RS Means of $87.50 per 1 t and $54 per linear foot, respectively. The draft 
request presents the calculation of the user rate as present worth / 20 years / 12 months / # of 
connections to W WTF." 

. - ..., .. . 
This calculation is slightly different (involving discoda#&the stream of operations and 
maintenance costs) from the annual household oost calculki i in  the 1995 Guidance and 

ce costs pf&snnual operations and 
states that &$ municipality should not use 
ehold ,Cost, but rather the number of 

was simplified to calculate the user rate 
I. In the actual calculation of present 

. However in the previous chart, there were 
Matrix, the Capital Cost Matrix, and the 
een updated. The updated matrices start 

.*, . . 

by the p m i t  writers in the initial cost estimate is based on the 
nual operations and maintenance costs. For the majority of the 
evaluates in the CAFCom process for permit renewal or for multi- 
ipality does not separate the connections between residential and 

commercial, does not have commercial connections, and frequently has their rate structure set the 
same for residential and commercial connections. The CAFCom completed by the department 
automatically calculates the number of connections on the basis of 100 gallons per day per person 
and 3.7 people per house, based on 10 CSR 20-8.020(1 IXB) Table I. 

Based upon this comment Appendix D was developed to document where costs were collected 
from, how CAPDET Works is used by the permit writers, and the verification process employed 
by the department in estimating cost. The basis for all projects is a 5% interest rate and 20 year 



equipment life. except for pumps, blowers, and UV lamps to ensure that those items are replaced 
as necessary. 

6. Alternatives analysis - decentralization: The proposal outlines an approach by which permittees can 
estimate the cost of decentralization. Specifically, it provides example costs for individual septic systems 
or large scale subsurface soil dispersal systems for clusters of residences using various design 
assumptions. The example costs are taken from Water Environment Research Foundation (WERF) Fact 
Sheets (Tables 1 and 3 through 5), from a "cursory survey of professionals within the onsite wastewater 
industry within the state" (Table 2), and from a specific preliminary engineering report submitted to the 
Department (Table 6). 

WERF's spreadsheet cost tool, to develop individualized cost 
provides examples of how permittees might document the le 7 and 8). It also directs 

assumptions for estimating the cost of land acquisition, although it does 
to include or exclude these costs. 

estimates) appears reasonable. The e 

be too high. Further justification is need 

$0.50 per cubic yard per mile for t 

It should be noted t 
the permittee, as oppos 

relocation, which requires o the permittee select costs from a single table. Therefore, individual 
cost estimates for decentralization would require careful review to ensure that: (a) the costs selected and 
assumptions used accurately reflect what is appropriate for the given permittee, (b) the calculations are 
performed correctly (particularly the derivation of user rates from estimated capital and operating costs), 
and (c) the estimates are developed consistently across permittees. The comments provided previously 
regarding the calculation of user rate also apply to this alternative. 

Based upon the above comments the variability and amount of land required the MDV will be 
revised to cite the 20 15 Missouri Farm Land Values Opinion Survey transcribed by the 
Universe of Missouri Extension. The amount of land required can be estimated by using the 



Cost Estimation Tool developed by WERF along with existing state statutes and regulations. 
Once the number of acres has been calculated using the tool from WERF, the total cost of land 
can be determined using the cost per acre as established by the Missouri Farm Land Values 
Opinion Survey written into the fact sheet. A sample calculation can now be found under the 
subsection titled "Land Acquisition." 

The Department will review each submittal on a case-by-case basis to ensure accurate data was 
used when comparing the decentralized approach to others including regionalization. 

As stated in the MDV framework, the cost of sludge removal was based on documented costs 
submitted to the department. 

Additional Considerations 

I .  Page 3: Item 3 states: "A variance shall not be tions that will violate general criteria 
conditions prescribed by 10 CSR 20-7.03 1 (4)." A W iance allows water quality to exceed all 
otherwise applicable WQS for the varied poliu g narrative or general criteria, by definition. 

The department agrees with this comment 

2. Page 4: Item 5 stater -A variance maybo 
quality standards is not feasible as supp 
131.10(g), or other appropriate factors." (emphasis added) Curre nly acceptable factors to 
support the granting of 

the MDV accordingly. 

3. Page 5: The last paragraph pires each qualifying municipality 
will rece@e:a . .. .*I., scheduie afcom meet WQS or, if necessary, the 
community ban reapply for :a v the state will conduct the reapplication 
process, 'i&uding whether thestate i 

Upon expiration of the MDV any consideration for future variance will be under a new variance 
term and condition thus requiring both CWC and EPA approval. The MDV framework has been 
revised clarifying this position. 

4. Page 5: The proposal states that "USEPA has approved the use of variance[s] when the state demonstrates 
that the following items are fulfilled: There are individual variance provisions included in the WQS." The 
EPA's regulations do not require states to have a variance authorizing provision in their WQS in order to 
issue variances. States can issue variances under their existing authority to adopt WQS and submit them 
to the EPA for approval. 

The department concurs with this comment and has clarified this point in the MDV 



5. Appendix A: The first paragraph ends with the statement: "Therefore, it is imperative that the highest 
attainable effluent conditions be protective of existing water quality." The highest attainable effluent 
conditions are established to protect the highest attainable water quality, not the existing water quality. 

The department concurs with this comment and has clarified this point in the MDV. 

Missouri Public Utility Alliance (MPUA) Comments: 

1. MPUA suggests that the MDV consider changing the "estimated monthly residential user rate" 
calculation on page 30 of the MDV document by changing "numberof connections" to "number of active 
connections." 

&$x 
m- %. 
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The department concurs with this comment @&hs clarified this point in the MDV framework. 
However, each Missouri State Operating t (MSOP) holder under .the variance will need to -- 
update the number of active connections w 
department. 

2. MPUA suggestion that the assumption of 15 manh 
may or may not be correct given the specifie situation. %%%--& ;g&, 

The department realizes that some co into the assumptions included 
in the MDV however in an effort to es ate of the cost of compliance 
alternative the value of 15 remain 

3. MPUA asks h d  
considema 

I n s  . 
The first step in consik&on in forthe department to conduct s mst analysis for compliance 
(CAFCom) in eonjunctib@sjth s permit renewal action. If this CAFCom demonstrates that both 
land applil&@an and mechwal  treatment options would cause user rates to exceed 2% of the 
MHI the muniQ@iity willbi_cantacted to participate in the MDV and provide additional 
information. Th&mw>&&rst ,, &_ i 1 4 y  I. two of several steps in the qualification process. The MDV is 
still in the framewo lopmental stage with only a handful of communities that have been 
identified as having a TAFCO~ which has categorized both land application and mechanical 
treatment options as a high burden with the potential user rates over 2% of the residential median 
household income. . Staff are also in the process of recalculating old "affordability analysis" with 
the new and more representative CAFCom analysis to determine any potential candidates as well. 
At this time staffhas identified 3-5 potential candidates for future solicitation and evaluation in 
the first round of MDV for ammonia approval. There is no expectation of the number of 
municipalities that may be proposed; the department recognizes there will be significant analysis 
completed to ensure the MDV is appropriate for any proposed municipality. 



4. How does the 604b report impact the variance procedure/framework? 

A community that qualifies for the MDV utilizing financial information prior to receiving grant 
funding will have MDV applicability re-evaluated upon the receipt of grant funding. This will 
occur during the annual report review process. If the receipt of grant funding changes the 
indication of widespread and substantial social and economic impacts for any alternative, MDV 
applicability would be in question. 

5. How the Missouri Sustainability Assessment Tool (MoSAT) impacts the percentage of MHI value for the 
alternative analysis and the MDV process? 

* \  ***9* 
' ~2 

.,-.:."$kh 
The MoSAT analysis classifies communities r e l a t e&@~emgd  Q ";A:%., v-3% + . factors focused on sustainability. 
The MoSAT analysis is part of the CAFCom analys%hnd f u e  justifies a why a community 

-%";+-Y will experience a substantial and widespread moomic  and socl&-*act as a result of the 
upgrades/replacement of treatment necessary to the lagoon in orde&&keet the underlying water 
quality standards. However, the MOSAT tool plays no part in the cal?dlafon of the projected - 
user rate as a percentage of MHI. . *k?z2 -. 

-.*%.-m. 
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6. How do the Department's Communi d Our Mi&souri Waters interact and d a t e  to the MDV? 

:. 
The department's Community .. . Se MDV, we currently independent of one 
another. ~ o w e v & ~ ~ k ~ n i t y  serv ion is available to assist with the 

e from the department. 

\?ex\  

The department is currently going through a ' j ~ i t  synchronization process that will synchronize 
w&m&d consistent with t & ~ u r  Missouri Waters Initiative. Therefore, it is 

its within a specific ws0ashedGill be up for renewal during the same calendar 
nd the unique challenges of each individual watershed. The 

nor municipalities that currently use a lagoon system as their 
11 experience a substantial and widespread economic impact 

r total ammonia nitrogen. Having the permits synchronized by 
ctive conversations between communities within the same 
treatment options such as regionalization or relocation of the 
topics during the MDV application process. 

7. How does a community's drinking water rate impact or affect qualification for a variance? 

The MDV is designed specifically for minor municipalities that cunentiy use a lagoon system as 
their wastewater treatment facility and will experience a substantial and widespread economic 
impact as a result of upgrades necessary to meet the WQS for total ammonia nitrogen. If a 
municipality is having trouble meeting obligations as it relates to the Safe Drinking Water Act, it 
is the department's opinion that an integrated management plan may be a more appropriate 
option. 



8. MPUA provided a list of communities expressing the percentage of MHI their user rates make up and the 
rate of population change. MPUA asks the department to consider these communities when evaluating 
MDV candidates. 

The department is appreciative of the list of communities expressing the user rates as a 
percentage of MHI and the rate of population change. The department is making every effort to 
ensure all municipalities that will experience a substantial and widespread economic impact as a 
result of compliance with the WQS for total ammonia nitrogen have an opportunity to apply for 
the MDV. The department drafts a CAFCom for every municipal that receives a schedule of 
compliance for total ammonia nitrogen (among other new requirements). If the potential user 
rates from all treatment types listed in the CAFCom turn out to be above 2% of the residential 
MHI and the community is cunently using a 1 treatment system, the department will contact 
the municipality and schedule a meeting in etermine iffhe MDV is the right fit for their 
community. Each municipality listed nt letter will be reviewed to determine ifthey 
would be a good candidate for the M 

9. MPUA suggests that metering influent is something uld consider as a requirement of 
the MDV. 

We agree that the metering of influent and e f f l ~ t  would ial to communities. 
However, this c o u t ~ ~ ~  expensive for the municipalities qualify for the MDV. It is 

enue in a manner that will 
d h  for total ammonia nitrogen while meeting all 

unicipaIity9s best judgment will determine if metering 
upgradeh order to achieve either the highest attainable 

,s&iidards for total ammonia nitrogen. 

10. MPUA t that user mtss will by changes in population. 

The department agrees that the user rates will be affected by changes in population. Therefore, 
the municipality with a pennit under the MDV will be required to submit an annual report 
detailing any significant population increases or decreases as significant population changes 
could change the applicability of the permitted facility to be under the MDV. 

Also, any municipality with an effective permit can submit an application for modification to the 
permit if a significant change in their financial situation has occurred due to a population decline. 



1 1. MPUA points out that seeking SRF loan may be an alternative to raising rates during the MDV 
timehime. 

The department agrees with MPUA that it is a good idea for a community to seek affordable 
funding. We have modified the language within the framework to read, "pursue an increase in 
residential user rates to an appropriate level to help mitigate substantial and widespread economic 
and social impact." It is the opinion of the department that each municipality charge the residents 
a rate that will allow for the proper routine operation and maintenance of the current facility as 
well as room for responsible financial planning for future wastewater infrastructure investments. 

12. MPUA points out that a municipality can comingle funds between utilities. 

We agree that it is legal for rnunicipaliti utilities. For this reason, the 
multiple-discharger variance der the variance to submit an 
annual =port. The annual report is municipality-is on track to 
allocate revenue responsibly maintain the highest attainable 
effluent conditions during the eet the demands and requirements of 
the Clean Water Act once the 

13. MPUA points out that ugh mechanisms other than 
user rate increases su 

The department concurs with this comment aad believes that the opportunity for tax rate increases 
funding equality across the population in order to pay for infrastructure 

en&. Each munioipality under the MDV will be required to detail within 
and/or property tax increases that have occurred in order to pay for the 
water infrastructure. 

The multiple-discharger been developed for municipal publicly owned heatment systems 
with a functional lagoon sy completed application for the multiple-discharger variance must 
include justification on why the municipal will experience a substantial and widespread economic impact 
as a result of the necessary upgrades and/or replacement to the wastewater treatment facility in order to 
meet the water quality standards for total ammonia nitrogen as well as documentation on how the 
wastewater treatment facility will meet the highest attainable emuent conditions for total ammonia 
nitrogen. The necessary justifications and documentations necessary for a complete application are laid 
out in detail with the multiple-discharger variance Framework. Once a completed application is received, 
the department will add the applicant to the candidate list for approval from the Missouri Clean Water 
Commission and the United States Environmental Protection Agency. If a community cannot exhibit that 
their current lagoon system cannot meet and maintain the highest attainable effluent conditions, the 



department encourages the community to contact their designated regional community services 
coordinator in order to determine the best route to gain compliance with the final emuent conditions for 
total ammonia nitrogen. 


