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Memorandum 
 
To: Scott W. Angell, P.E. 
  Project Manager 
 
From: Jeff Payne, P.E., BCEE, CDM 
 
Date: June 15, 2009 
 
Subject: City/County Utilities Commission 
  Facilities Master Plan for the Archie Elledge and Muddy Creek 

Wastewater Treatment Plants and Wastewater Lift Stations 
  Task 300 - Regulatory Review and Coordination 
 
 
The purpose of this Technical Memorandum is to summarize discussions held with EPA and 
the North Carolina Division of Water Quality (DWQ) for estimating potential future effluent 
nutrient limits for the Archie Elledge and Muddy Creek Wastewater Treatment Plants 
(WWTPs). Based on these conversations, CDM and CCUC developed target effluent limits to 
establish a basis of design over the 20-year planning period for each WWTP. 
 
Particular emphasis has been on determining the future nutrient effluent limitations 
associated with the ongoing Total Maximum Daily Load (TMDL) study on High Rock Lake. 
High Rock Lake is on the DWQ list of waters that are not meeting water quality standards for 
several pollutants including nutrients. Waters on that list, which is developed under the 
requirements of Section 303(d) of the Federal Clean Water Act, must have pollutant loads 
limited to a level which will maintain water quality standards. A TMDL is the sum of all the 
point sources (wasteload allocation) and the non-point sources (load allocation) which 
contribute to the total pollutant load and will allow meeting water quality standards. The 
TMDL study has two basic parts: development of a water quality model which relates all 
pollutant loads to the level of pollutants in the subject water, and a process of limiting and 
allocating all pollutant loads to a level which will insure that water quality standards are met. 
 
Meetings with EPA 
For High Rock Lake, DWQ, EPA, and a Basin Stakeholders Group have been working 
together to gather the information needed to develop a water quality model and will also 
jointly participate in the allocation of pollutants upon completion of the TMDL. The water 
quality models for the High Rock Basin are currently being developed by Tetra Tech under a 
contract administered by EPA and co-managed by DWQ.  
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CDM met with Tim Wool of EPA on May 26, 2009 in Atlanta to gather information about the 
models being used to develop the TMDL. The three basic models being used are as follows:  
 

1. HSPF Watershed Model to provide for fate and transport of pollutants from their 
discharge locations to High Rock Lake. 
 

2. EFDC Model to simulate the movement of water in High Rock Lake. This is a three 
dimensional model and will divide the lake into a grid of volume components. 
 

3. WASP Model to simulate the quality of each of the lake volume components for 
various pollutants including nutrients and Chlorophyll a.  

 
These models have been peer reviewed and serve as the basis of EPA and State TMDL 
regulatory decisions nationwide. EPA and DWQ do not intend to have a peer review 
performed on the actual application of these models to High Rock Lake, but the models will 
be reviewed by EPA and DWQ technical staff. In addition, EPA and DWQ will allow the 
Basin Stakeholders Group and any other members of the public to perform a peer review if 
requested. It is expected that the High Rock models will be calibrated, verified, and ready for 
allocation scenario use by May of 2010. The final TMDL and associated allocations could be 
completed as early as 2012 and are expected to be reflected in the NPDES permits that are due 
to be issued in 2014.  
 
Determining future effluent limits at this time is complicated by the fact that the models and 
the TMDL have not been completed. Development of the future limits has depended largely 
on an examination of other similar modeled basins and from insights gained from both EPA 
and DWQ staff involved in those basins as well as the High Rock Lake Study. Tim Wool’s 
insights seem particularly relevant since he has been involved in all the work on High Rock 
Lake to date and is considered a National EPA expert on Water Quality Modeling. Below is a 
summary of the insights obtained from Mr. Wool: 
 

1. Based on the model work and water quality data collected to date, he expects there 
will need to be a 30-40% reduction in nitrogen and phosphorus from High Rock Lake 
in order for water quality standards to be met. This does not translate to 30-40% 
reduction of each source, since consideration must be given to many factors including 
computing delivered versus generated loads and the final baseline for making 
allocations. 
 

2. Lake managers for decades have used the technique of limiting phosphorus in fresh 
water lakes to obtain the desired algae levels. He agreed that the calibrated models can 
be used to examine this scenario and that it will be evaluated. In regards to why the 
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trend in recent years has been to limit nitrogen and phosphorus in fresh water lakes, it 
was implied that EPA has concerns that uncontrolled nitrogen may be a problem at 
some point farther downstream than the subject lake. This is not particularly 
convincing considering the cost of nitrogen removal and since nitrogen is naturally 
removed by biological/physical processes in fresh water systems without adverse 
consequences. The fact that coastal estuaries and marine systems are often controlled 
by nitrogen seems to be the focus of this policy; however, High Rock Lake is far 
removed from coastal waters.  
 

3. The BOD load to High Rock Lake might need to be reduced to avoid causing 
dissolved oxygen violations. This issue also generates uncertainty into the future 
effluent limits for BOD, NH3-N, and DO. His recommendation at this point is to start 
performing long-term BOD testing in the stream and effluents upstream of the lake. 
The type of long-term BOD testing recommended includes measuring nitrogen series 
at various points in time from the BOD samples. This would be an issue for the 
Stakeholders Group to discuss with EPA and DWQ. No specific effluent BOD and 
NH3-N limits for the future were concluded from this discussion; however, it was 
recommended that both WWTPs have a well nitrified effluent and potential for high 
level BOD removal. 

 
Meetings with DWQ 
In the course of this study, two meetings were held with DWQ and considerable other 
communications concerning various aspects of potential future effluent limits. The first 
meeting was held on May 7, 2009 with Steve Tedder of the Winston Salem DWQ office along 
with representatives of CCUC and CDM.  Steve provided insights into the staff in the Raleigh 
DWQ office that will be involved in future effluent nutrient limit decisions and the general 
process that will be followed to render these decisions. There was also a discussion that a 
phosphorus only limit option should be considered in the modeling scenarios as part of the 
TMDL development.  
 
As a follow up to the meeting held with the Winston Salem DWQ office, a second meeting 
was held with DWQ in Raleigh on May 8, 2009. Present at the meeting for DWQ were Chuck 
Wakild (Deputy Director), Alan Clark (Planning Section Chief), Kathy Stecker (Modeling and 
TMDL Unit), Tom Belnick (Western NPDES Program) and Jeffrey Poupart (Point Source 
Branch) along with representatives of CCUC and CDM. DWQ confirmed the expected date 
for the High Rock water quality models to be completed is 2010, and the TMDL and 
allocations could be finalized as early as 2012 for inclusion in the round of NPDES permits 
that are due to be issued in 2014 . Based on information available at the time as well as 
completed and ongoing models and TMDL development in other similar basins in North 
Carolina, DWQ speculated that future effluent limits for CCUC could be as low as 3.0 mg/L 
TN and 0.5 mg/L TP. There was also discussion that a future phosphorus only limit scenario 
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should be considered for the modeling and TMDL development for High Rock Lake, and 
DWQ agreed that this would be appropriate.   
 
DWQ also stated that the Chlorophyll a standards, that are the basis for nutrient limits in 
lakes, are under consideration for change. DWQ interprets the 40 ug/l Chlorophyll a standard 
applicable to High Rock Lake as a not to exceed at any time or any place standard. It was 
pointed out by CDM representative Mike McGhee, who was involved in the development 
and adoption process of that standard in the late 1970’s, that this was not the technical intent 
or derivation of the standard by those involved in its development. At the request of DWQ, 
Mr. McGhee forwarded a copy of a paper he presented in 1982 at a technical conference 
which documented that the standard was intended to be a growing season average for the 
lake, and not an any time/any place value. It is unclear at this time if this document will affect 
the future use of the Chlorophyll a standard or how EPA will relate the model outputs to the 
water quality standard. 
 
Another discussion that began at the meeting in Raleigh and concluded after further email 
correspondence with DWQ related to how DWQ would allocate loads to point sources. There 
was concern that facilities that were already achieving some level of nutrient removal may 
not get credit for this removal with future allocations. After evaluating several different 
methods of allocating loads, email correspondence received from DWQ on May 26, 2009 
stated that the baseline for making allocations would be based on using full permitted flows 
at each facility. This would provide credit for facilities which achieved reductions early.  In 
essence, all large municipal facilities would have the same concentration allocation at full 
permitted flows. These concentration allocations will need to be converted into mass loading 
limitations for the permits so that a bubble permit limit can be developed. A bubble permit 
limit would provide for the total mass nutrient allocations to be met under an umbrella for 
the sum of the Archie Elledge and Muddy Creek WWTPs. DWQ indicated their willingness to 
handle the limits in this manner.  
 
Target Effluent Limits 
Considering all the above discussions, CCUC and CDM concluded that three target nutrient 
limit scenarios should be used for development of process options and wastewater 
management alternatives. These three scenarios are shown in Table 1. 
 
  Table 1 – WWTP Effluent Nutrient Limit Scenarios 

Scenario TN 
(mg/L) 

TP 
(mg/L) 

1 3.0 0.5 
2 5.0 0.5 
3 0 0.2 
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These concentrations would apply at the current permitted flows and can be adjusted for each 
facility as long as the mass of the nutrients for the sum of both facilities is maintained. Also, 
the mass limits will remain the same if the WWTP permitted flows are increased. 
 
 
cc: Ron Hargrove, CCUC 
  Frank Crump, CCUC 
  Lee Byerly, CCUC  
  Chris Shamel, CCUC 
  Jon Southern, CCUC 
  Mike McGhee, CDM 
  Sean Scuras, CDM 
  Laurin Kennedy, CDM 
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Process Options Scoring Rationale 

 



Muddy Creek WWTP 
Scenario 1:  TN 3.0 mg/L, TP 0.5 mg/L 
 

Capital Cost
Alternative Score Basis

1:  MLE/DN Filters/Chem P 3 Requires new DN filters, less aeration basin mods/new tankage
2:  Step Feed/DN Filters/Chem P 2 Requires new DN filters, more aeration basin mods/new tankage
3:  4 Stage Bardenpho/Chem P 5 Requires less aeration basin mods/new tankage, nonbio filters
4:  5 Stage Bardenpho/Chem P 4 Requires moderate aeration basin mods/new tankage, nonbio 

filters 
 

Dependable Compliance
Alternative Score Basis

1:  MLE/DN Filters/Chem P 5 Simplest bio process, stable need for carbon feed
2:  Step Feed/DN Filters/Chem P 2 Most complex bioprocess, stable need for carbon feed 
3:  4 Stage Bardenpho/Chem P 4 Need for carbon feed varies w/ endogenous denitrification 

performance 
4:  5 Stage Bardenpho/Chem P 2 Need for carbon feed varies w/ endogenous denitrification 

performance, least reliable on TP because of bio P aspect 
 

Feasibility
Alternative Score Basis

1:  MLE/DN Filters/Chem P 5 Most feasible
2:  Step Feed/DN Filters/Chem P 2 Least feasible
3:  4 Stage Bardenpho/Chem P 4 Moderately feasible
4:  5 Stage Bardenpho/Chem P 3 Less moderately feasible
 

Full Scale Operation History
Alternative Score Basis

1:  MLE/DN Filters/Chem P 4 MLE is most common process, DN filter moderately common
2:  Step Feed/DN Filters/Chem P 2 Step feed is least common process
3:  4 Stage Bardenpho/Chem P 3 Bardenpho process is moderately common
4:  5 Stage Bardenpho/Chem P 3 Bardenpho process is moderately common
 

Phasing Potential
Alternative Score Basis

1:  MLE/DN Filters/Chem P 4 DN filters allow phasing up to highest level of N removal
2:  Step Feed/DN Filters/Chem P 4 DN filters allow phasing up to highest level of N removal
3:  4 Stage Bardenpho/Chem P 2 Little phasing opportunity
4:  5 Stage Bardenpho/Chem P 2 Little phasing opportunity
 

Process Flexibility
Alternative Score Basis

1:  MLE/DN Filters/Chem P 3 Moderate flexibility on N
2:  Step Feed/DN Filters/Chem P 5 Greatest flexibility on N and P 
3:  4 Stage Bardenpho/Chem P 2 Little flexibility on N removal
4:  5 Stage Bardenpho/Chem P 3 Most flexibility with P removal, little flexibility on N removal
 

Ease of O&M
Alternative Score Basis

1:  MLE/DN Filters/Chem P 3 Multi bioprocess, moderate control decisions
2:  Step Feed/DN Filters/Chem P 2 Multi bioprocess, bio P adds complexity, most control decisions
3:  4 Stage Bardenpho/Chem P 5 Single bio process, fewest control decisions
4:  5 Stage Bardenpho/Chem P 3 Single bioprocess, bio P adds complexity, moderate control 

decisions 
 
 
 



 
Compatibility with Existing Facilities

Alternative Score Basis
1:  MLE/DN Filters/Chem P 3 Minor mods to existing plus DN filters
2:  Step Feed/DN Filters/Chem P 1 Most mods to existing plus DN filters
3:  4 Stage Bardenpho/Chem P 4 Minor mods to existing plus filters
4:  5 Stage Bardenpho/Chem P 2 Moderate mods to existing plus filters
 

Energy Requirements
Alternative Score Basis

1:  MLE/DN Filters/Chem P 1 Pumping onto DN filters, greatest increase in solids pumping
2:  Step Feed/DN Filters/Chem P 2 Pumping onto DN filters, moderate increase in solids pumping
3:  4 Stage Bardenpho/Chem P 3 More infl BOD removed with nitrate (avoided oxygen), moderate 

increase in solids pumping 
4:  5 Stage Bardenpho/Chem P 4 More infl BOD removed with nitrate (avoided oxygen), least 

increase in solids pumping 
 

Residuals Quantity
Alternative Score Basis

1:  MLE/DN Filters/Chem P 2 All chem P, moderate carbon feed adds BOD
2:  Step Feed/DN Filters/Chem P 3 Little chem. P, moderate carbon feed
3:  4 Stage Bardenpho/Chem P 3 All chem. P, little carbon feed
4:  5 Stage Bardenpho/Chem P 4 Little chem P, little carbon feed
 

Impact on Pellets
Alternative Score Basis

1:  MLE/DN Filters/Chem P 2 Most metal addition to pellets
2:  Step Feed/DN Filters/Chem P 4 Little metal addition to pellets
3:  4 Stage Bardenpho/Chem P 2 Most metal addition to pellets
4:  5 Stage Bardenpho/Chem P 4 Little metal addition to pellets
 

Community Impacts
Alternative Score Basis

1:  MLE/DN Filters/Chem P 3 Second most construction, most chemical delivery traffic
2:  Step Feed/DN Filters/Chem P 2 Most construction, second most chemical delivery traffic
3:  4 Stage Bardenpho/Chem P 5 Least construction, second least chemical delivery traffic
4:  5 Stage Bardenpho/Chem P 4 Second least construction, least chemical delivery traffic
 

Chemical Requirements
Alternative Score Basis

1:  MLE/DN Filters/Chem P 2 Most chemical required
2:  Step Feed/DN Filters/Chem P 3 Second most chemical required
3:  4 Stage Bardenpho/Chem P 4 Second least chemical required
4:  5 Stage Bardenpho/Chem P 5 Least chemical required
 

Construction Complexity
Alternative Score Basis

1:  MLE/DN Filters/Chem P 4 Fewest recycles/baffling, DN filters
2:  Step Feed/DN Filters/Chem P 2 Multi recycles, DN filters
3:  4 Stage Bardenpho/Chem P 5 Fewest recycles/baffling, simple filters
4:  5 Stage Bardenpho/Chem P 4 Moderate recycles/baffling, simple filters
 

Land Area Requirements
Alternative Score Basis

1:  MLE/DN Filters/Chem P 3 Second most additional tankage required
2:  Step Feed/DN Filters/Chem P 2 Most additional tankage required
3:  4 Stage Bardenpho/Chem P 5 Least additional tankage required
4:  5 Stage Bardenpho/Chem P 4 Second least additional tankage required

 



Muddy Creek WWTP 
Scenario 2:  TN 5.0 mg/L (Muddy 8.0 mg/L), TP 0.5 mg/L 
 

Capital Cost
Alternative Score Basis

1:  MLE/Chem P 5 Less aeration basin mods/new tankage, nonbio filters
2:  Step Feed/Chem P 2 Most aeration basin mods/new tankage, nonbio filters
3:  A2O/Chem P 4 Moderate aeration basin mods/new tankage, nonbio filters
 

Dependable Compliance
Alternative Score Basis

1:  MLE/Chem P 5 Simplest bio process
2:  Step Feed/Chem P 3 Moderately complex bioprocess 
3:  A2O/Chem P 3 Moderately complex bioprocess
 

Feasibility
Alternative Score Basis

1:  MLE/Chem P 5 Most feasible
2:  Step Feed/Chem P 3 Least feasible
3:  A2O/Chem P 4 Moderately feasible
 

Full Scale Operation History
Alternative Score Basis

1:  MLE/Chem P 5 MLE is most common process
2:  Step Feed/Chem P 2 Step feed is least common process
3:  A2O/Chem P 3 A2O process is moderately common
 

Phasing Potential
Alternative Score Basis

1:  MLE/Chem P 2 Little phasing potential
2:  Step Feed/Chem P 2 Little phasing potential
3:  A2O/Chem P 2 Little phasing potential
 

Process Flexibility
Alternative Score Basis

1:  MLE/Chem P 3 Moderate flexibility on N
2:  Step Feed/Chem P 4 Greatest flexibility on N
3:  A2O/Chem P 2 Least flexibility on N and P
 

Ease of O&M
Alternative Score Basis

1:  MLE/Chem P 5 Single bioprocess, few control decisions
2:  Step Feed/Chem P 2 Multistage bioprocess, bio P adds complexity, most control 

decisions 
3:  A2O/Chem P 3 Multistage bioprocess, bio P adds complexity, many control 

decisions 
 

Compatibility with Existing Facilities
Alternative Score Basis

1:  MLE/Chem P 4 Few mods to existing plus filters
2:  Step Feed/Chem P 2 Extensive mods to existing plus filters
3:  A2O/Chem P 3 Moderate mods to existing plus filters
 

Energy Requirements
Alternative Score Basis

1:  MLE/Chem P 4 Some recycle pumping 
2:  Step Feed/Chem P 2 Most pumping w/ bioP
3:  A2O/Chem P 3 More recycle pumping



Residuals Quantity
Alternative Score Basis

1:  MLE/Chem P 2 All chem P
2:  Step Feed/Chem P 4 Little chem. P
3:  A2O/Chem P 4 Little chem. P
 

Impact on Pellets
Alternative Score Basis

1:  MLE/Chem P 2 Most metal addition to pellets
2:  Step Feed/Chem P 4 Little metal addition to pellets
3:  A2O/Chem P 4 Little metal addition to pellets
 

Community Impacts
Alternative Score Basis

1:  MLE/Chem P 3 Least construction, most chemical delivery traffic
2:  Step Feed/Chem P 2 Most construction, little chemical delivery traffic
3:  A2O/Chem P 4 Moderate construction, little chemical delivery traffic
 

Chemical Requirements
Alternative Score Basis

1:  MLE/Chem P 2 Most chemical required
2:  Step Feed/Chem P 4 Little chemical required
3:  A2O/Chem P 4 Little chemical required
 

Construction Complexity
Alternative Score Basis

1:  MLE/Chem P 4 Fewest recycles/baffling
2:  Step Feed/Chem P 2 Multi recycles/baffling
3:  A2O/Chem P 3 Moderate recycles/baffling
 

Land Area Requirements
Alternative Score Basis

1:  MLE/Chem P 5 Least additional tankage required
2:  Step Feed/Chem P 3 Most additional tankage required
3:  A2O/Chem P 4 Moderate additional tankage required
 



 
Muddy Creek WWTP 
Scenario 3:  TN n/a, TP 0.2 mg/L 
 

Capital Cost
Alternative Score Basis

1:  Chem P 5 No aeration basin mods, nonbio filters
2:  A2O/Chem P 3 Moderate aeration basin mods/new tankage, nonbio filters
 

Dependable Compliance
Alternative Score Basis

1:  Chem P 5 Very simple
2:  A2O/Chem P 3 Moderately complex bioprocess
 

Feasibility
Alternative Score Basis

1:  Chem P 5 Most feasible
2:  A2O/Chem P 2 DN necessary just to facilitate bioP
 

Full Scale Operation History
Alternative Score Basis

1:  Chem P 5 Very common
2:  A2O/Chem P 3 Much less common
 

Phasing Potential
Alternative Score Basis

1:  Chem P 2 Little phasing potential
2:  A2O/Chem P 2 Little phasing potential
 

Process Flexibility
Alternative Score Basis

1:  Chem P 5 Great flexibility
2:  A2O/Chem P 2 Little flexibility
 

Ease of O&M
Alternative Score Basis

1:  Chem P 5 Easy to operate
2:  A2O/Chem P 2 Multistage bioprocess, bio P adds complexity, many control 

decisions 
 

Compatibility with Existing Facilities
Alternative Score Basis

1:  Chem P 4 Few mods to existing plus filters
2:  A2O/Chem P 2 Moderate mods to existing plus filters
 

Energy Requirements
Alternative Score Basis

1:  Chem P 2 Increased sludge transfer pumping 
2:  A2O/Chem P 2 Recycle pumping
 

Residuals Quantity
Alternative Score Basis

1:  Chem P 2 All chem P
2:  A2O/Chem P 4 Little chem. P
 
 
 



 
Impact on Pellets

Alternative Score Basis
1:  Chem P 2 Most metal addition to pellets
2:  A2O/Chem P 4 Little metal addition to pellets
 

Community Impacts
Alternative Score Basis

1:  Chem P 3 Least construction, most chemical delivery traffic
2:  A2O/Chem P 3 Moderate construction, little chemical delivery traffic
 

Chemical Requirements
Alternative Score Basis

1:  Chem P 2 Most chemical required
2:  A2O/Chem P 4 Little chemical required
 

Construction Complexity
Alternative Score Basis

1:  Chem P 5 Separate process
2:  A2O/Chem P 2 Moderate recycles/baffling, mods to existing aeration basins
 

Land Area Requirements
Alternative Score Basis

1:  Chem P 4 Filters required
2:  A2O/Chem P 2 Filters required, tankage required for anoxic/anaerobic
 



 
Elledge WWTP 
Scenario 1:  TN 3.0 mg/L, TP 0.5 mg/L 
Scenario 2:  TN 5.0 mg/L (Elledge 3.0 mg/L), TP 0.5 mg/L 
 

Capital Cost
Alternative Score Basis

1:  MLE/DN Filters/Chem P 3 Requires new DN filters, less aeration basin mods/new tankage
2:  Step Feed/DN Filters/Chem P 2 Requires new DN filters, moderate aeration basin mods/new 

tankage 
3:  4 Stage Bardenpho/Chem P 5 Requires less aeration basin mods/new tankage, nonbio filters
4:  5 Stage Bardenpho/Chem P 4 Requires moderate aeration basin mods/new tankage, nonbio 

filters 
 

Dependable Compliance
Alternative Score Basis

1:  MLE/DN Filters/Chem P 5 Simplest bio process, stable need for carbon feed
2:  Step Feed/DN Filters/Chem P 2 Most complex bioprocess, stable need for carbon feed 
3:  4 Stage Bardenpho/Chem P 4 Need for carbon feed varies w/ endogenous denitrification 

performance 
4:  5 Stage Bardenpho/Chem P 2 Need for carbon feed varies w/ endogenous denitrification 

performance, least reliable on TP because of bio P aspect 
 

Feasibility
Alternative Score Basis

1:  MLE/DN Filters/Chem P 5 Most feasible
2:  Step Feed/DN Filters/Chem P 4 Moderately feasible
3:  4 Stage Bardenpho/Chem P 4 Moderately feasible
4:  5 Stage Bardenpho/Chem P 3 Least feasible
 

Full Scale Operation History
Alternative Score Basis

1:  MLE/DN Filters/Chem P 4 MLE is most common process, DN filter moderately common
2:  Step Feed/DN Filters/Chem P 2 Step feed is least common process
3:  4 Stage Bardenpho/Chem P 3 Bardenpho process is moderately common
4:  5 Stage Bardenpho/Chem P 3 Bardenpho process is moderately common
 

Phasing Potential
Alternative Score Basis

1:  MLE/DN Filters/Chem P 4 DN filters allow phasing up to highest level of N removal
2:  Step Feed/DN Filters/Chem P 4 DN filters allow phasing up to highest level of N removal
3:  4 Stage Bardenpho/Chem P 2 Little phasing opportunity
4:  5 Stage Bardenpho/Chem P 2 Little phasing opportunity
 

Process Flexibility
Alternative Score Basis

1:  MLE/DN Filters/Chem P 3 Moderate flexibility on N
2:  Step Feed/DN Filters/Chem P 5 Greatest flexibility on N and P 
3:  4 Stage Bardenpho/Chem P 2 Little flexibility on N removal
4:  5 Stage Bardenpho/Chem P 3 Most flexibility with P removal, little flexibility on N removal
 

Ease of O&M
Alternative Score Basis

1:  MLE/DN Filters/Chem P 3 Multi bioprocess, moderate control decisions
2:  Step Feed/DN Filters/Chem P 2 Multi bioprocess, bio P adds complexity, most control decisions
3:  4 Stage Bardenpho/Chem P 5 Single bio process, fewest control decisions
4:  5 Stage Bardenpho/Chem P 3 Single bioprocess, bio P adds complexity, moderate control 



decisions
 

Compatibility with Existing Facilities
Alternative Score Basis

1:  MLE/DN Filters/Chem P 3 Minor mods to existing plus DN filters
2:  Step Feed/DN Filters/Chem P 1 Moderate mods to existing plus DN filters
3:  4 Stage Bardenpho/Chem P 4 Minor mods to existing plus filters
4:  5 Stage Bardenpho/Chem P 2 Moderate mods to existing plus filters
 

Energy Requirements
Alternative Score Basis

1:  MLE/DN Filters/Chem P 2 Pumping onto DN filters
2:  Step Feed/DN Filters/Chem P 2 Pumping onto DN filters
3:  4 Stage Bardenpho/Chem P 4 More infl BOD removed with nitrate (avoided oxygen)
4:  5 Stage Bardenpho/Chem P 4 More infl BOD removed with nitrate (avoided oxygen)
 

Residuals Quantity
Alternative Score Basis

1:  MLE/DN Filters/Chem P 2 All chem P, moderate carbon feed adds BOD
2:  Step Feed/DN Filters/Chem P 3 Little chem. P, moderate carbon feed
3:  4 Stage Bardenpho/Chem P 3 All chem. P, little carbon feed
4:  5 Stage Bardenpho/Chem P 4 Little chem P, little carbon feed
 

Impact on Pellets
Alternative Score Basis

1:  MLE/DN Filters/Chem P 2 Most metal addition to pellets
2:  Step Feed/DN Filters/Chem P 4 Little metal addition to pellets
3:  4 Stage Bardenpho/Chem P 2 Most metal addition to pellets
4:  5 Stage Bardenpho/Chem P 4 Little metal addition to pellets
 

Community Impacts
Alternative Score Basis

1:  MLE/DN Filters/Chem P 3 Second most construction, most chemical delivery traffic, most 
additional solids hauling 

2:  Step Feed/DN Filters/Chem P 2 Most construction, second most chemical delivery traffic, moderate 
increase in solids hauling 

3:  4 Stage Bardenpho/Chem P 5 Least construction, second least chemical delivery traffic, moderate 
increase in solids hauling 

4:  5 Stage Bardenpho/Chem P 4 Second least construction, least chemical delivery traffic, least 
increase in solids hauling 

 
Chemical Requirements

Alternative Score Basis
1:  MLE/DN Filters/Chem P 2 Most chemical required
2:  Step Feed/DN Filters/Chem P 3 Second most chemical required
3:  4 Stage Bardenpho/Chem P 4 Second least chemical required
4:  5 Stage Bardenpho/Chem P 5 Least chemical required
 

Construction Complexity
Alternative Score Basis

1:  MLE/DN Filters/Chem P 4 Fewest recycles/baffling, DN filters
2:  Step Feed/DN Filters/Chem P 2 Multi recycles, DN filters
3:  4 Stage Bardenpho/Chem P 5 Fewest recycles/baffling, simple filters
4:  5 Stage Bardenpho/Chem P 4 Moderate recycles/baffling, simple filters
 

Land Area Requirements
Alternative Score Basis

1:  MLE/DN Filters/Chem P 3 Second most additional tankage required
2:  Step Feed/DN Filters/Chem P 2 Most additional tankage required



3:  4 Stage Bardenpho/Chem P 5 Least additional tankage required
4:  5 Stage Bardenpho/Chem P 4 Second least additional tankage required

Elledge WWTP 
Scenario 3:  TN n/a, TP 0.2 mg/L 
 

Capital Cost
Alternative Score Basis

1:  Chem P 5 No aeration basin mods, nonbio filters
2:  A2O/Chem P 3 Moderate aeration basin mods/new tankage, nonbio filters
 

Dependable Compliance
Alternative Score Basis

1:  Chem P 5 Very simple
2:  A2O/Chem P 3 Moderately complex bioprocess
 

Feasibility
Alternative Score Basis

1:  Chem P 5 Most feasible
2:  A2O/Chem P 2 DN necessary just to facilitate bioP
 

Full Scale Operation History
Alternative Score Basis

1:  Chem P 5 Very common
2:  A2O/Chem P 3 Much less common
 

Phasing Potential
Alternative Score Basis

1:  Chem P 2 Little phasing potential
2:  A2O/Chem P 2 Little phasing potential
 

Process Flexibility
Alternative Score Basis

1:  Chem P 5 Great flexibility
2:  A2O/Chem P 2 Little flexibility
 

Ease of O&M
Alternative Score Basis

1:  Chem P 5 Easy to operate
2:  A2O/Chem P 2 Multistage bioprocess, bio P adds complexity, many control 

decisions 
 

Compatibility with Existing Facilities
Alternative Score Basis

1:  Chem P 4 Few mods to existing plus filters
2:  A2O/Chem P 2 Moderate mods to existing plus filters
 

Energy Requirements
Alternative Score Basis

1:  Chem P 2 Increased sludge dewatering/drying 
2:  A2O/Chem P 3 Recycle pumping
 
 

Residuals Quantity
Alternative Score Basis

1:  Chem P 2 All chem P
2:  A2O/Chem P 4 Little chem. P
 



 
 

Impact on Pellets
Alternative Score Basis

1:  Chem P 2 Most metal addition to pellets
2:  A2O/Chem P 4 Little metal addition to pellets
 

Community Impacts
Alternative Score Basis

1:  Chem P 2 Least construction, most chemical delivery traffic, more sludge 
hauling 

2:  A2O/Chem P 3 Moderate construction, little chemical delivery traffic
 

Chemical Requirements
Alternative Score Basis

1:  Chem P 2 Most chemical required
2:  A2O/Chem P 4 Little chemical required
 

Construction Complexity
Alternative Score Basis

1:  Chem P 5 Separate process
2:  A2O/Chem P 2 Moderate recycles/baffling, mods to existing aeration basins
 

Land Area Requirements
Alternative Score Basis

1:  Chem P 4 Filters required
2:  A2O/Chem P 2 Filters required, tankage required for anoxic/anaerobic
 



 
 
 
 
 
 
 
 
 
 
 

Appendix C 
Wastewater Treatment Alternatives Process 

Summaries 
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Alternative 1 – AEWWTP 

a. 2030 conditions ‐45.8 mgd ADMM 

i. Influent Loading Comparison 

  Units  From Spreadsheet Per 
Capita Calcs 

Blended 
Influent from 
Biowin 

BOD5  lb/d  123,300  126,900 
TSS  lb/d  95,000  92,200 
TKN  lb/d  16,500  17,100 
TP  lb/d  3,100  3,800 

 

ii. Permit scenario 1 – 3 mg/L TN and 0.5 mg/L TP 

1. Reactor sizing – Based on 3,800 mg/L MLSS and aerobic SRT of 8 days. 

  Units  Basins 1‐2  Basins 3‐6 
1st Anoxic Zone A    MG  0.32  0.57 
1st Anoxic Zone B  MG  0.24  0.43 
1st Anoxic Zone C  MG  1.01  1.80 
Swing Zone  MG  0.68  1.22 
Aeration  MG  6.84  12.21 
2nd Anoxic  MG  2.00  3.57 
Reaeration  MG  0.17  0.31 
Total  MG  11.26  20.11 
 

2. Effluent Summary at 15C, 8 day aerobic SRT 

  Units  Conc 
BOD5  mg/L  2.3 
TSS  mg/L  3.8 
TN  mg/L  2.9 
TP  mg/L  0.32 

 

3. One new primary clarifier (overflow rate at PHF approaching 3000 
gpd/sf) 

4. Air systems (assumes a 35/65% split): 

  Units  Basins 1 and 2  Basins 3‐6 
Diffuser depth  ft  13.5  19 
Alpha  ‐‐‐  0.60  0.60 
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AOR   lb/d  45,800  84,900 
AOR/SOR   ‐‐‐  0.43  0.44 
SOR  lb/d  108,000  194,200 
Scfm req  cfm  16,800  21,500 
Acfm req  cfm  20,100  24,000 
Firm bhp req  bhp  910  1,220 

 

5. Increase RAS pumping capacity to 46 mgd ADF. 

6. Internal recycle of 400% to 500% of ADMM capacity. 

7. Tertiary filters. 

8. Chemical feed systems (methanol and alum). 

9. 7th secondary clarifier. 

10. Chemical phosphorus removal requirements 

  Units   
Phosphorus removed  lb/d  2,600 
Molar ratio (Al:P)  ‐‐‐  2.4 
Alum ion dose  lb/d  5,600 
Alum dose  lb/d  61,000 
Alum solution req (48%)  gpd  11,500 

 

11. Verification of solids handling capacity – 

a. Model predicting  48,000 lb/d of primary sludge @ 2.5% and 
58,000 lb/d of WAS (all biological sludge) @ 0.61%. 

b. Spreadsheet predicting 49,800 lb/d of primary sludge and 
77,000 lb/d (56,200 lb/d of biological sludge and 20,800 lb/d of 
chemical sludge). 

Alternative 2 – AEWWTP 

a. 2030 conditions ‐35.2 mgd ADMM 

i. Influent Loading Comparison 

 

 



C‐3 

 

  Units  From Spreadsheet Per 
Capita Calcs 

Blended 
Influent from 
Biowin 

BOD5  lb/d  104,200  106,500 
TSS  lb/d  74,500  70,000 
TKN  lb/d  13,500  13,500 
TP  lb/d  3,400  3,100 

 

ii. Permit scenario 1 – 3 mg/L TN and 0.5 mg/L TP 

1. Reactor sizing – Basins 1‐6 required along based on 3,000 mg/L MLSS 
and aerobic SRT of 8 days. 

  Units  Basins 1‐2  Basins 1‐2 
1st Anoxic Zone A    MG  0.32  0.57 
1st Anoxic Zone B  MG  0.30  0.54 
1st Anoxic Zone C  MG  1.21  2.13 
Swing Zone  MG  0.65  1.17 
Aeration  MG  6.53  11.68 
2nd Anoxic  MG  2.12  3.77 
Reaeration  MG  ‐0.13  0.23 
Total  MG  11.25  20.1 
 

2. Effluent Summary at 15C, 8 day aerobic SRT 

  Units  Conc 
BOD5  mg/L  2.2 
TSS  mg/L  3.1 
TN  mg/L  3.0 
TP  mg/L  0.34 

 

3. Air systems   

  Units  Basins 1 and 2  Basins 3‐6 
Diffuser depth  ft  13.5  19 
Alpha  ‐‐‐  0.60  0.60 
AOR   lb/d  36,600  67,900 
AOR/SOR   ‐‐‐  0.43  0.44 
SOR  lb/d  85,600  156,000 
Scfm req  cfm  13,300  17,300 
Acfm req  cfm  16,000  19,200 
Firm bhp req  bhp  721  980 
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4. Increase RAS pumping capacity to 35 mgd ADF. 

5. Internal recycle of 400% to 500% of ADMM capacity. 

6. Tertiary filters. 

7. Chemical feed systems (methanol and alum). 

8. Chemical phosphorus removal requirements 

  Units   
Phosphorus removed  lb/d  2,100 
Molar ratio (Al:P)  ‐‐‐  2.4 
Alum ion dose  lb/d  4,300 
Alum dose  lb/d  47,700 
Alum solution req (48%)  gpd  9,000 

 

9. Verification of solids handling capacity (note model is predicting bio‐P 
and no chemical use, hence the decrease in sludge from the model) – 

c. Model predicting 41,300 lb/d of primary sludge @ 2.2% and 
44,200 lb/d of WAS (all biological sludge) @ 0.67%. 

d. Spreadsheet predicting 43,000 lb/d of primary sludge and 
57,500 lb/d (42,000 lb/d of biological sludge and 15,500 lb/d of 
chemical sludge). 

Alternative 3 – AEWWTP 

i. Permit Scenario II –0.2 mg/L TP 

1.   Modeling not used. Assumed 8 day SRT @ 2500 mg/L MLSS, 15C. 
Aerobic volume required is 30.4 MG.  Basins 1‐6 could be used along 
with the existing secondary clarifiers. 

2.  One new primary clarifier needed (overflow rate at PHF approaching 
3000 gpd/sf) 

3.  Air systems (assumes a 35/65% split) 

  Units  Basins 1 and 2  Basins 3‐6 
Diffuser depth  ft  13.5  19 
Alpha  ‐‐‐  0.60  0.60 
AOR   lb/d  54,400  101,000 
AOR/SOR   ‐‐‐  0.43  0.44 
SOR  lb/d  128,500  231,100 
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Scfm req  cfm  20,000  25,600 
Acfm req  cfm  24,000  28,500 
Firm bhp req  bhp  1,100  1,451 

 

4. Increase capacity of RAS pumps (46 mgd firm capacity, recommend 
100% recycle) 

5. Chemical phosphorus removal requirements 

  Units   
Phosphorus removed  lb/d  2,770 
Molar ratio (Al:P)  ‐‐‐  3.0 
Alum ion dose  lb/d  7,240 
Alum dose  lb/d  79,600 
Alum solution req (48%)  gpd  15,000 

 

6. Verification of solids handling capacity – 

a. Model predicting mostly removal is through bio‐P, therefore not 
used. 

b. Spreadsheet predicting 48,000 lb/d of primary sludge and 
81,000 lb/d (56,200 lb/d of biological sludge and 24,800 lb/d of 
chemical sludge). 

Alternative 4 – Elledge WWTP 

i. Permit Scenario II –0.2 mg/L TP 

1. Modeling not used. Assumed 8 day SRT @ 2900 mg/L MLSS, 15C. 
Aerobic volume required is 20.10 MG.  Basins 3‐6 could be used along 
with the existing secondary clarifiers. 

2. Air systems:   

  Units  Basins 1 and 2  Basins 3‐6 
Diffuser depth  ft  ‐‐‐  19 
Alpha  ‐‐‐  ‐‐‐  0.60 
AOR   lb/d  ‐‐‐  125,600 
AOR/SOR   ‐‐‐  ‐‐‐  0.44 
SOR  lb/d  ‐‐‐  288,500 
Scfm req  cfm  ‐‐‐  31,900 
Acfm req  cfm  ‐‐‐  35,600 
Firm bhp req  bhp  ‐‐‐  1,811 
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3. Increase capacity of RAS pumps (35 mgd firm capacity, recommend 
100% recycle) 

4. Chemical phosphorus removal requirements 

  Units   
Phosphorus removed  lb/d  2,100 
Molar ratio (Al:P)  ‐‐‐  3.0 
Alum ion dose  lb/d  5,500 
Alum dose  lb/d  60,900 
Alum solution req (48%)  gpd  11,400 

 

5. Verification of solids handling capacity – 

a. Model predicting mostly removal is through bio‐P, therefore not 
used. 

b. Spreadsheet predicting 43,000 lb/d of primary sludge and 
61,000 lb/d (42,000 lb/d of biological sludge and 19,000 lb/d of 
chemical sludge). 
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Alternative 1 ‐ MCWWTP 

a. 2030 conditions ‐21 mgd ADMM 

i. Permit scenario 1 – 3 mg/L TN and 0.5 mg/L TP 

1. Reactor sizing – Based on 8 day aerobic SRT at MLSS of 3500 mg/L, 15C. 
Construct an additional 3.03 MG of tankage and convert system to 4‐
stage Bardenpho with the following volumes: 

  Units  Volume 
1st Anoxic Zone A    MG  0.29 
1st Anoxic Zone B  MG  0.27 
1st Anoxic Zone C  MG  1.40 
Swing Zone  MG  0.59 
Aeration  MG  5.85 
2nd Anoxic  MG  2.13 
Reaeration  MG  0.22 
Total  MG  9.97 

 

2. Influent loading comparison 

  Units  From Spreadsheet Per 
Capita Calcs 

Blended 
Influent from 
Biowin 

BOD5  lb/d  35,500  34,500 
TSS  lb/d  38,300  38,900 
TKN  lb/d  6,200  6,300 
TP  lb/d  980  920 

 

3. Effluent Summary at 15C, 8 day aerobic SRT at MLSS 3,500 mg/L 

  Units  Conc 
BOD5  mg/L  3.4 
TSS  mg/L  3.3 
TN  mg/L  2.8 
TP  mg/L  0.12 

 

4. Add internal recycle flow capabilities of 400% to 500% of max month 
flow. 

5. Increase capacity of RAS pumps (21 mgd firm capacity, recommend 
100% recycle) 
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6. Add tertiary filters 

7. Add chemical facilities (ferric/alum and supplemental carbon feed) 

8. Air systems   

  Units  All basins 
Diffuser depth  ft  23.5 
Alpha  ‐‐‐  0.60 
AOR   lb/d  41,700 
AOR/SOR   ‐‐‐  0.44 
SOR  lb/d  94,500 
Scfm req  cfm  8,500 
Acfm req  cfm  10,100 
Firm bhp req  bhp  686 

 

9. Add 5th secondary clarifier at 110 ft diameter. 

10. Chemical phosphorus removal requirements 

  Units   
Phosphorus removed  lb/d  550 
Molar ratio (Al:P)  ‐‐‐  2.4 
Alum ion dose  lb/d  1,270 
Alum dose  lb/d  13,900 
Alum solution req (48%)  gpd  2,600 

 

11. Verification of solids handling capacity – 

a. Model predicting  23,300 lb/d of primary sludge @ 2.2% and 
19,500 lb/d of WAS @ 0.60%. 

b. Spreadsheet predicting 22,100 lb/d of primary sludge and 
22,100 lb/d of WAS. 

Alternative 2 ‐ MCWWTP 

1.  31.6 mgd ADMM of capacity 

i. Permit scenario 1 – 3 mg/L TN and 0.5 mg/L TP 

1. Reactor sizing – Based on 8 day aerobic SRT at MLSS of 3700 mg/L, 15C. 
Construct 4 new 100’ diameter primary clarifiers, 4 new secondary 
clarifiers @ 110’ diameter and install a parallel biological process train 
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at 7.73 MG.  Convert system to 4‐stage Bardenpho with the following  
overall volumes: 

  Units  Volume 
1st Anoxic Zone A    MG  0.44 
1st Anoxic Zone B  MG  0.42 
1st Anoxic Zone C  MG  0.90 
Swing Zone  MG  0.95 
Aeration  MG  9.47 
2nd Anoxic  MG  2.96 
Reaeration  MG  0.33 
Total  MG  15.47 

 

2. Influent loading comparison 

  Units  From Spreadsheet Per 
Capita Calcs 

Blended 
Influent from 
Biowin 

BOD5  lb/d  53,600  51,800 
TSS  lb/d  56,800  58,400 
TKN  lb/d  8,300  8,300 
TP  lb/d  1,700  1,700 

 

3. Effluent Summary at 15C, 8 day aerobic SRT at MLSS 3,500 mg/L 

  Units  Conc 
BOD5  mg/L  3.3 
TSS  mg/L  3.1 
TN  mg/L  2.6 
TP  mg/L  0.12 

 

4. Add internal recycle flow capabilities of 400% to 500% of max month 
flow. 

5. Increase RAS pumping capacity to 31.6 mgd. 

6. Add tertiary filters 

7. Add chemical facilities (ferric/alum and supplemental carbon feed) 

8. Air systems:   
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  Units  All basins 
Diffuser depth  ft  23.5 
Alpha  ‐‐‐  0.60 
AOR   lb/d  96,900 
AOR/SOR   ‐‐‐  0.44 
SOR  lb/d  219,500 
Scfm req  cfm  19,600 
Acfm req  cfm  23,500 
Firm bhp req  bhp  1,594 

 

9. Chemical phosphorus removal requirements 

  Units   
Phosphorus removed  lb/d  1,040 
Molar ratio (Al:P)  ‐‐‐  2.4 
Alum ion dose  lb/d  2,170 
Alum dose  lb/d  23,800 
Alum solution req (48%)  gpd  4,500 

 

10. Verification of solids handling capacity – 

a. Model predicting 29,200 lb/d of primary sludge @ 2.2% and 
35,400 lb/d of WAS @ 0.67%. 

b. Spreadsheet predicting 27,200 lb/d of primary sludge and 
38,500 lb/d of WAS which includes 7,700 lb/d of alum sludge 

Alternative 3 ‐ MCWWTP (21 mgd ADMM) 

i. Permit Scenario II –0.2 mg/L TP 

1.  Modeling not used. Assumed 8 day SRT @ 2850 mg/L MLSS, 15C. 
Aerobic volume required is 7.7 MG. Existing secondary clarifiers are at 
capacity.  Recommend stress testing clarifiers to determine if 5th unit is 
needed. 

2.  Air systems:   

  Units  Basins 1 and 2 
Diffuser depth  ft  23.5 
Alpha  ‐‐‐  0.60 
AOR   lb/d  53,300 
AOR/SOR   ‐‐‐  0.44 
SOR  lb/d  120,800 
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Scfm req  cfm  10,800 
Acfm req  cfm  12,900 
Firm bhp req  bhp  877 

 

3.   Increase capacity of RAS pumps (21 mgd firm capacity, recommend 
100% recycle) 

4.   Chemical phosphorus removal requirements 

  Units   
Phosphorus removed  lb/d  640 
Molar ratio (Al:P)  ‐‐‐  3.0 
Alum ion dose  lb/d  1,670 
Alum dose  lb/d  18,400 
Alum solution req (48%)  gpd  3,400 

 

5. Verification of solids handling capacity – 

a. Spreadsheet predicting 22,100 lb/d of primary sludge and 
23,600 lb/d of WAS. 

Alternative 4 ‐ MCWWTP 

i. Permit Scenario II –0.2 mg/L TP 

1. Modeling not used. Assumed 8 day SRT @ 2,400 mg/L MLSS, 15C. 
Construct 4 new 100’ diameter primary clarifiers, 4 new secondary 
clarifiers @ 110’ diameter and install a parallel biological process train 
at 7.73 MG.   

2.  Air systems:   

  Units  Basins 1 and 2 
Diffuser depth  ft  23.5 
Alpha  ‐‐‐  0.60 
AOR   lb/d  110,200 
AOR/SOR   ‐‐‐  0.44 
SOR  lb/d  249,700 
Scfm req  cfm  22,300 
Acfm req  cfm  26,700 
Firm bhp req  bhp  1,813 

 

3. Increase RAS pumping capacity to 31.6 mgd. 
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4.  Chemical phosphorus removal requirements 

  Units   
Phosphorus removed  lb/d  1,100 
Molar ratio (Al:P)  ‐‐‐  3.0 
Alum ion dose  lb/d  2,900 
Alum dose  lb/d  31,400 
Alum solution req (48%)  gpd  5,900 

 

5. Verification of solids handling capacity – 

a. Spreadsheet predicting 27,200 lb/d of primary sludge and 
40,600 lb/d of WAS of which 9800 lb/d is alum sludge. 

 



 
 
 
 
 
 
 
 
 
 
 

Appendix D 
Wastewater Treatment Alternatives Cost 
Opinions and Improvement Summaries 

 
 
 
 
 
 
 



Major Improvement Needs:
Place aeration basins 1 and 2 in service;
Air requirement for all basins is 45,600 scfm;
Increase capacity of RAS pumps to 46 mgd (ADMM) firm capacity;
Add li ti

ARCHIE ELLEDGE WWTP IMPROVEMENT ALTERNATIVE 3 SUMMARY

Flow Option 1:  45.7 ADMM
Permit Scenario 2 ‐ N/A TN and 0.2 mg/L TP

Add equalization;
Add tertiary filters; Installation Cost 35%
Add chemical facilities;
Add one Primary Clarifier at 120 ft diameter;
Add GBT and TWAS pumping
Add Dryer and two Centrifuges

HEADWORKS

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Bar Screen 3 50 mgd ea; 100 mgd firm; 3/8" spacing  1 New Match existing 1 EA $400,000 $540,000
Screw Conveyor /Compactor 3 Shaftless screw; 304 ss; 14" auger; 5hp 1 New Match existing 1 EA $260,000 $351,000

New 30' x 70' bldg (for headworks, grit
Primary Bldg  1 1 New

New 30  x 70  bldg (for headworks, grit 
removal and influent pumps)

2,100 SF $500 $1,050,000

GRIT REMOVAL

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Grit Removal Units 2 Vortex; 20' diameter; 50 mgd each 1 New Match existing (Grit Equipment)  1 EA $60,000 $81,000
2 Vortex; 20' diameter; 50 mgd each 1 New Match existing (Concrete)  1,500 CY $800 $1,200,000

Grit Pumps 4
Recessed impeller centrifugal; 500 gpm, 71 
TDH, 40 hp

2 New Match existing 2 EA $30,000 $81,000

Grit Classifier 2 500 gpm 1 New Match existing 1 EA $104,000 $140,400

INFLUENT PUMPING

PROCESS COMPONENTS
EXIST 

EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

QUANTITY UNIT $/UNIT
INSTALLED 

PROCESS COMPONENTS
UNITS

EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
INVOLVED

QUANTITY UNIT $/UNIT
COST

Influent Pumps 6
Vertical non‐clog dry pit submersible; 2 @ 
8,700 gpm, 86 ft TDH, 300 hp; 4 @17,400 
gpm, 85 ft TDH, 600 hp

2 New Replace (2) exist. 12.5 mgd w/ 26 mgd  2 EA $650,000 $1,755,000

4 Upgrade
Upgrade (4) exist. from 25 mgd to 26 
mgd; 600 hp to 750 hp

4 EA $71,000 $383,400



FLOW EQUALIZATION

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Daily EQ Basins ‐ ‐ 2 New
Two new 1.5 million gallon prestressed 
concrete storage tanks.

2 EA $750,000 $1,500,000

PRIMARY CLARIFICATION

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

120 ft in diameter; 12 ft SWD; 25 mgd peak
Primary Clarifier 4

120 ft in diameter; 12 ft SWD; 25 mgd peak 
flow each.

1 New Match existing (Concrete) 488 CY $600 $292,800

Primary Clarifier Mechanism 4
Center‐feed; truss bridge walkway; rotating 
arms; solids collector; scum collection, etc.

1 New Match existing 1 EA $400,000 $540,000

Scum Pumps 4
Chopper; Constant speed; 80 gpm, 21 TDH, 
5 hp

1 New Match existing 1 EA $18,000 $24,300

Primary Sludge Pumps 6
Progressing cavity w/ VFD; 180 gpm;  55 
TDH, 20 hp.

2 New Match existing 2 EA $20,000 $54,000

Primary Sludge Macerators 4
180 gpm (600 max); 1,800 rpm, 3 hp; 6" 
suction and discharge

1 New Match existing 1 EA $30,000 $40,500

PS Pump Station 1 Holds (6) PS pumps and (4) Macerators 1 New
20' x 20' building to house 2 PS pumps 
and 2 macerators with the control room

400 SF $250 $100,000

AERATION BASIN

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Aeration Basins No. 1& 2                2 105' x 525', 14.5'  SWD; 5.6 MG each. 2 Modification
Tank modification and repair; Remove 
existing mechanical aerators; Add new 
headers and diffuser holders.

1 LS $100,000 $100,000

    Diffusers                          0 ‐ 10000 New
New 10,000 diffusers  for two basins in 
order to get 2.0 scfm each.

10,000 EA $50 $675,000

    Blowers 0 ‐ 0 Existing blower capacity sufficient. 0 EA $0 $0

    Air Piping 0 ‐ 1 New
New 750 ft 30" air pipe; including: Control 
Valve and DO Control System

750 LF $240 $180,000

Aeration Basins No. 3‐6                4 58' x 584', 20' SWD, 5.0 MG each. 0 No improvements needed. 0 CY $0 $0

5010 ceramic discs aerobic zones per basin
d ff d b d

    Diffusers                          22680

5010 ceramic discs aerobic zones per basin 
(installed in 1991); 660 fine bubble 
membrane diffusers in anoxic zones per 
basin (installed in 2000) 

0
3201 diffusers required per basin in order 
to get 2.0 scfm each ‐ no new diffusers 
needed.

0 EA $50 $0

    Blowers 4 18,000 scfm each, 54,000 scfm firm. 0 No improvements needed. 0 EA $0 $0



SECONDARY CLARIFICATION

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Secondary Clarifier No. 1, 2, 3 & 
4

4
120 ft in diameter; 11 ft SWD; 0.93 MG 
each.

0 ‐ 0 EA $0 $0

Secondary Clarifier No. 5 & 6 2 170 ft in diameter; 16 ft SWD 0 ‐ 0 CY 0 $0

Secondary Clarifier Mechanism 2
Center‐feed; truss bridge walkway; rotating 
arms; solids collector; scum collection, etc.

0 ‐ 0 EA $0 $0

46 mgd total recycle flow; 23 mgd total
RAS Pumps (Station No. 1) 3

Propeller, Mixed Flow pumps,  1 @ 6 mgd, 1 
@ 12 mgd, and 1 @ 18 mgd; Firm: 18 mgd.

1 New
46 mgd total recycle flow; 23 mgd total 
RAS from SC # 1‐4; Replace 6 mgd pump 
with 12 mgd, 40 hp pump. 

1 EA $30,000 $40,500

RAS Pumps (Station No. 2) 5
Propeller, Mixed Flow pumps, 4 @ 3.9 mgd 
(15 hp); 1@ 2.9 mgd (for dewatering); Firm: 
7.8 mgd.

4 New
46 mgd total recycle flow;  11.5 mgd ea 
from SC # 5 & 6; Replace 4 exist. @ 3.9 
mgd with 5.75 mgd, 20 hp pumps.

4 EA $15,000 $81,000

RAS Pump Station No. 3 0 ‐ 2 New
Two new RAS pumps @ 5.75 mgd, 20 hp 
ea.

2 EA $15,000 $40,500

0 ‐ 1 New
20' x 20' building to house 2 new RAS 
pumps.

400 SF $250 $100,000

Effluent/Flood Control Pumps 3
Single stage, axial flow; 20 mgd each; 
Constant speed

4
Replace existing pumps with four 45 mgd 
pumps.

4 EA $150,000 $810,000

WAS Pumps 3
750 gpm ea.; 1,500 gpm firm; 74 ft TDH; 25 
hp ea. 

0
Design Requirement: 1230 gpm ADF; 
1349 gpm ADMM; 1845 gpm MD; No 
Improvement Needs

0 EA $0 $0
p

Improvement Needs

TERTIARY FILTERS

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Cloth Disk Filters 0 ‐ 27 2.5 mgd ADF each, 5.0 mgd PH each 27 EA $285,000 $10,388,250

SOLIDS HANDLING

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Thickener/WAS Holding Tank 1
105 ft in diameter; Capacity: 1.2 mgd (830 
gpm); Unthickened WAS loading: 790 gpm

0
Unthickened WAS flow: 1.39 mgd. No 
improvements required.

0 CY $0 0

Adequate at 16 hrs/day 7 days/wk

Gravity Belt Thickening 2 3 m belt width, feed @ 750 gpm each. 1

Adequate at 16 hrs/day, 7 days/wk.  
Recommend 1 additional gravity belt 
thickener for redundancy and less 
operating frequency.

1 EA $250,000 $337,500

Thickened WAS pumps 2 each:  250 gpm, 100  TDH, 50 hp 1 Add one pump for additional GBT. 1 EA $40,000 $54,000

Digesters No. 1‐4 4
153,000 cuft = 1.144 MG ea; PS: 0.17mgd, 
WAS: 0.2 mgd

0 25 days SRT. No improvements required. 0 $0 $0



PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Digesters No. 5‐8 4 200,000 cuft = 1.496 MG each 0 0 $0 $0
Digested sludge pumps 5 4@300 gpm, 30 hp; 1 @ 395 gpm, 25 hp 0 Adequate at 8 hrs/day, 7 days/wk. 0 $0 $0

Centrifuge Dewatering 3
feed @ 2600 lb/hr each, 36,400 lb/d each, 
300 hp each

2 replaced
Adequate if operated at 22 hrs/day, 7 
days/wk. 

2 EA $775,000 $2,092,500

Dewatered Sludge Cake pumps 2 each:  60 gpm, 40 hp 0
Adequate if operated at 17 hrs/day, 7 
days/wk. 

0 $0 $0

Dryer design information indicates intent

Dryer 1 43 dtpd, 500 hp total 1 new

Dryer design information indicates intent 
to operate 24 hrs/day at 6 days/wk thru 
2018. New dryer needed to meet future 
flows. Includes building and all dryer 
system equipment.

1 LS $10,530,000 $14,215,500

Centrate Transfer pumps (all 
centrate)

2 each:  700 gpm AT 100' TDH, 40 hp each Adequate at 13 hrs/day, 7 days/wk. 0 $0 $0

Centrate Transfer pumps 
(centrate to Muddy)

2 each:  275 gpm AT 90' TDH, 40 hp each Adequate at 9  hrs/day, 7 days/wk. 0 $0 $0

CHLORINE DISINFECTION

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Chlorine Contact Basin 2
Disinfection Volume 1.42 MG; 15.7 min at 

PH fl f 130 d
0 No improvements needed. 0 $0 $0Chlorine Contact Basin 2

PH flow of 130 mgd.
0 No improvements needed. 0 $0 $0

CHEMICAL FEED SYSTEMS

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Methanol ‐ ‐ 1 Required dosage 1,400 gpd: 0 LS $0 $0

Alum ‐ ‐ 1
Required dosage 15,000 gpd: 5 ‐ 125 gph 
feed pumps and 6 ‐ 37,500 gal FRP 
storage tanks (15 days storage)

1 LS $588,000 $588,000

Subtotal $37,836,000
Electrical/Instrumentation (23%) $8,702,000
Piping and Appurtenances (12%) $4,540,000

Subtotal $51,078,000$ , ,
Insurance and Bonds (2.5%)  $1,277,000

Permits (0.50%)  $264,000
General Conditions (6.0%)  $3,157,000

Indirect OH&P (8.0%)  $4,462,000
Subtotal  $60,238,000

 Contingency (25%)  $15,060,000
Allowance for Cost Escalation (6%)  $3,614,000

CONSTRUCTION TOTAL $78,900,000

Design and Construction Services  Fee (15%) $11,835,000

GRAND TOTAL $90,735,000



Major Improvement Needs:
Convert system to 4‐stage Bardenpho (Basins 1‐6 required);
Air requirement for all basins is 30,600 scfm;
Add internal recycle flow capabilities of 400% of ADMM flow;

ARCHIE ELLEDGE WWTP IMPROVEMENT ALTERNATIVE 2 SUMMARY

Flow Option 2 ‐36.7 ADMM
Permit Scenario 1 ‐ 3 mg/L TN and 0.5 mg/L TP

Add internal recycle flow capabilities of 400% of ADMM flow;
Increase capacity of RAS pumps to 36.7 mgd (ADMM) firm capacity;
Add equalization;
Add tertiary filters; Installation Cost 35%
Add chemical facilities;
No new Primary Clarifiers;
No new Secondary Clarifiers.
Add GBT and TWAS pumping
Add Dryer and two Centrifuges

HEADWORKS

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA
PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST
$ $Bar Screen 3 50 mgd ea; 100 mgd firm; 3/8" spacing  0 No Improvement Needs 0 EA $0 $0

Screw Conveyor /Compactor 3 Shaftless screw; 304 ss; 14" auger; 5hp 0 No Improvement Needs 0 EA $0 $0
Primary Bldg  1 0 No Improvement Needs 0 SF $0 $0

GRIT REMOVAL

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA
PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST
Grit Removal Units 2 Vortex; 20' diameter; 50 mgd each 0 No Improvement Needs 0 EA $0 $0

2 Vortex; 20' diameter; 50 mgd each 0 No Improvement Needs 0 CY $0 $0

Grit Pumps 4
Recessed impeller centrifugal; 500 gpm, 71 
TDH, 40 hp

0 No Improvement Needs 0 EA $0 $0

Grit Classifier 2 500 gpm 0 No Improvement Needs 0 EA $0 $0

INFLUENT PUMPING

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA
PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Influent Pumps 6
Vertical non‐clog dry pit submersible; 2 @ 
8,700 gpm, 86 ft TDH, 300 hp; 4 @17,400 
gpm, 85 ft TDH, 600 hp

0 No Improvement Needs 0 EA $0 $0

FLOW EQUALIZATION

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA
PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Daily EQ Basins ‐ ‐ 2 New
Two new 1.5 million gallon prestressed 
concrete storage tanks.

2 EA $750,000 $1,500,000



PRIMARY CLARIFICATION

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA
PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Primary Clarifier 4
120 ft in diameter; 12 ft SWD; 25 mgd peak 
flow each.

0 No Improvement Needs 0 CY $0 $0

Primary Clarifier Mechanism 4
Center‐feed; truss bridge walkway; rotating 
arms; solids collector; scum collection, etc.

0 No Improvement Needs 0 EA $0 $0

Scum Pumps 4
Chopper; Constant speed; 80 gpm, 21 TDH, 5 

0 No Improvement Needs 0 EA $0 $0Scum Pumps 4
pp ; p ; gp , ,

hp
0 No Improvement Needs 0 EA $0 $0

Primary Sludge Pumps 6
Progressing cavity w/ VFD; 180 gpm;  55 TDH, 
20 hp.

0 No Improvement Needs 0 EA $0 $0

Primary Sludge Macerators 4
180 gpm (600 max); 1,800 rpm, 3 hp; 6" 
suction and discharge

0 No Improvement Needs 0 EA $0 $0

PS Pump Station 1 Holds (6) PS pumps and (4) Macerators 0 No Improvement Needs 0 SF $0 $0

AERATION BASIN

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA
PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Aeration Basins No. 1& 2                   2 105' x 525', 14.5'  SWD; 5.6 MG each. 2 Modification
Tank modification and repair; Divide into 7 
zones; Remove existing mechanical aerators;  1,010 CY $600 $606,000
Add new headers and diffuser holders.

    Diffusers                          0 ‐ 6650 New
New 6650 diffusers  for two basins in order to 
get 2.0 scfm each (13,300 scfm total needed)

6,650 EA $50 $448,875

    Mixers                               0 ‐ 48 New New 5 hp each, 50 hp per MG design basis 48 EA $10,000 $648,000
    Blowers 0 ‐ 0 Existing blower capacity sufficient 0 EA $0 $0

    Air Piping 0 ‐ 1 New
New 750 ft 30" air pipe; including control 
valve and DO control system

750 LF $240 $243,000

    MLR Pumps 0 ‐ 2 New 23,000 gpm, 100 hp, @10' TDH 2 EA $90,000 $243,000

Aeration Basins No. 3‐6                4 58' x 584', 20' SWD, 5.0 MG each. 4 Modification

Tank modification and repair; Divide cell No. 
1 into 1A and 1B, and cell No. 20 into 20A and 
20B; Remove 4000 ft of exist. 30" ML pipes 
d j t i i t

528 CY $600 $316,800

and jet mixing system.

    Diffusers                          22680

5010 ceramic discs aerobic zones per basin 
(installed in 1991); 660 fine bubble 
membrane diffusers in anoxic zones per basin 
(installed in 2000) 

0
2,163 diffusers required per basin in order to 
get 2.0 scfm each ‐ no new diffusers needed.

0 EA $50 $0

    Mixers                               0 ‐ 96
Mixers for anoxic zones: 5 hp each (used 50 
hp per MG as the design basis)

96 EA $10,000 $1,296,000

    Blowers 4 18,000 scfm each, 54,000 scfm firm. 0 No improvements needed. 0 EA $0 $0
    MLR Pumps 0 ‐ 4 New  15,700 gpm, 75 hp @10 TDH. 4 EA $85,000 $459,000

SECONDARY CLARIFICATION



PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA
PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Secondary Clarifier No. 1, 2, 3 & 4 4 120 ft in diameter; 11 ft SWD; 0.93 MG each. 0 ‐ 0 EA $0 $0

Secondary Clarifier No. 5 & 6 2 170 ft in diameter; 16 ft SWD 0 ‐ 0 CY 600 $0

Secondary Clarifier Mechanism 2
Center‐feed; truss bridge walkway; rotating 
arms; solids collector; scum collection, etc.

0 ‐ 0 EA $550,000 $0

RAS Pumps (Station No. 1) 3
Pumping capacity: 1 @ 6 mgd, 1 @ 12, and 1 
@ 18; Firm: 18 mgd.

0
35 mgd total recycle flow.  17.5 mgd RAS 
from SCs # 1 ‐4; No Improvement Needs.

0 EA $0 $0

RAS Pumps (Station No. 2) 4
Pumping capacity: 4 @ 3.9 mgd; Firm: 7.8 
mgd.

4 New
35 mgd total recycle flow; 17.5 mgd RAS from 
SC 5 & 6; Replace exist. 3.9 mgd pumps with 
8.75 mgd pumps.

4 EA $50,000 $270,000

Effluent/Flood Control Pumps 3
Single stage, axial flow; 20 mgd each; 
Constant speed

5 New Replace exist. w/ five 25 mgd pumps. 5 EA $100,000 $675,000

WAS Pumps 3
750 gpm ea.; 1,500 gpm firm; 74 ft TDH; 25 
hp ea. 

0
Design Requirement: 471 gpm ADF; 515 gpm 
ADMM; 700 gpm MD; No Improvement 
Needs.

0 EA $0 $0

TERTIARY FILTERS

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA
PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST
Cloth Disk Filters 0 21 2 5 mgd ADF each 5 0 mgd PH each 21 EA $285 000 $8 079 750Cloth Disk Filters 0 ‐ 21 2.5 mgd ADF each, 5.0 mgd PH each 21 EA $285,000 $8,079,750

SOLIDS HANDLING

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA
PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Thickener/WAS Holding Tank 1
105 ft in diameter; Capacity: 1.2 mgd (830 
gpm); Unthickened WAS loading: 790 gpm

0
Unthickened WAS flow: 0.98 mgd. No 
improvements needed.

0 CY $0 0

Gravity Belt Thickening 2 3 m belt width, feed @ 750 gpm each. 1

Adequate at 11 hrs/day, 7 days/wk with both 
operating.  Recommend 1 additional gravity 
belt thickener for redundancy and less 
operating frequency.

1 EA $250,000 $337,500

Thickened WAS pumps 2 each:  250 gpm, 100  TDH, 50 hp 1 Add one pump for additional GBT. 1 EA $40,000 $54,000Thickened WAS pumps 2 each:  250 gpm, 100  TDH, 50 hp 1 Add one pump for additional GBT. 1 EA $40,000 $54,000

Digesters No. 1‐4 4
153,000 cuft = 1.144 MG ea; PS: 0.17mgd, 
WAS: 0.2 mgd

0 31 days SRT. No improvements required. 0 $0 $0

Digesters No. 5‐8 4 200,000 cuft = 1.496 MG each 0 0 $0 $0
Digested sludge pumps 5 4@300 gpm, 30 hp; 1 @ 395 gpm, 25 hp 0 Adequate at 7 hrs/day, 7 days/wk. 0 $0 $0

Centrifuge Dewatering 3
feed @ 2600 lb/hr each, 36,400 lb/d each, 
300 hp each

2 replaced
Adequate if operated at 22 hrs/day, 7 
days/wk. 

2 EA $775,000 $2,092,500

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA
PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Dewatered Sludge Cake pumps 2 each:  60 gpm, 40 hp 0
Adequate if operated at 17 hrs/day, 7 
days/wk. 

0 $0 $0



Dryer 1 43 dtpd, 500 hp total 1 new

 Dryer design information indicates intent to 
operate 24 hrs/day at 6 days/wk thru 2018. 
New dryer needed to meet future flows. 
Includes building and all dryer system 
equipment.

1 LS $10,530,000 $14,215,500

Centrate Transfer pumps (all 
centrate)

2 each:  700 gpm AT 100' TDH, 40 hp each Adequate at 13 hrs/day, 7 days/wk. 0 $0 $0

Centrate Transfer pumps (centrate to 
Muddy)

2 each:  275 gpm AT 90' TDH, 40 hp each Adequate at 14 hrs/day, 7 days/wk. 0 $0 $0

CHLORINE DISINFECTION

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA
PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Chlorine Contact Basin 2
Disinfection Volume 1.42 MG; 20.5 min at PH 

flow of 130 mgd.
0 No improvements needed. 0 $0 $0

CHEMICAL FEED SYSTEMS

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA
PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST
Methanol ‐ ‐ 1 Required dosage 1,200 gpd: 1 LS $930,000 $930,000

Alum ‐ ‐ 1
Required dosage 9,000 gpd: 7 ‐ 54 gph feed 
pumps and 3 ‐ 45 000 gal FRP storage tanks 1 LS $457 000 $457 000Alum ‐ ‐ 1 pumps and 3 ‐ 45,000 gal FRP storage tanks 
(15 days storage)

1 LS $457,000 $457,000

Subtotal $32,872,000
Electrical/Instrumentation (23%) $7,561,000
Piping and Appurtenances (12%) $3,945,000

Subtotal $44,378,000
Insurance and Bonds (2.5%)  $1,109,000

Permits (0.50%)  $230,000
General Conditions (6.0%)  $2,743,000

Indirect OH&P (8.0%)  $3,877,000
Subtotal  $52,337,000

 Contingency (25%)  $13,084,000
All f C t E l ti (6%) $3 140 000Allowance for Cost Escalation (6%)  $3,140,000

CONSTRUCTION TOTAL $68,600,000

Design and Construction Services  Fee (15%) $10,290,000

GRAND TOTAL $78,890,000



Major Improvement Needs:
Air requirement for all basins is 31,900 scfm;
Increase capacity of RAS pumps to 36.7 mgd (ADMM) firm capacity;
Add equalization;

ARCHIE ELLEDGE WWTP IMPROVEMENT ALTERNATIVE 4 SUMMARY

Flow Option 2 ‐ 36.7 mgd ADMM
.

Add equalization;
Add tertiary filters; Installation Cost 35%
Add chemical facilities;
No new Primary Clarifiers;
No new Secondary Clarifiers.
Add GBT and TWAS pumping
Add Dryer and two Centrifuges

HEADWORKS

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED
COST

Bar Screen 3 50 mgd ea; 100 mgd firm; 3/8" spacing  0 No Improvement Needs 0 EA $0 $0

Screw Conveyor /Compactor 3 Shaftless screw; 304 ss; 14" auger; 5hp 0 No Improvement Needs 0 EA $0 $0$ $
Primary Bldg  1 ‐ 0 No Improvement Needs 0 SF $0 $0

GRIT REMOVAL

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Grit Removal Units 2 Vortex; 20' diameter; 50 mgd each 0 No Improvement Needs 0 EA $0 $0
2 Vortex; 20' diameter; 50 mgd each 0 No Improvement Needs 0 CY $0 $0

Grit Pumps 4
Recessed impeller centrifugal; 500 gpm, 71 
TDH, 40 hp

0 No Improvement Needs
0 EA $0 $0

Grit Classifier 2 500 gpm 0 No Improvement Needs 0 EA $0 $0

FLOW EQUALIZATION
IMPROVEMENT DESCRIPTION/ WORK

$/
INSTALLED

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Daily EQ Basins ‐ ‐ 2 New
Two new 1.5 million gallon prestressed 
concrete storage tanks.

2 EA $750,000 $1,500,000

INFLUENT PUMPING

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Influent Pumps 6
Vertical non‐clog dry pit submersible; 2 @ 
8,700 gpm, 86 ft TDH, 300 hp; 4 @17,400 
gpm, 85 ft TDH, 600 hp

0 No Improvement Needs
0 EA $0 $0



PRIMARY CLARIFICATION

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Primary Clarifier 4
120 ft in diameter; 12 ft SWD; 25 mgd peak 
flow each.

0 No Improvement Needs
0 CY $0 $0

Primary Clarifier Mechanism 4
Center‐feed; truss bridge walkway; rotating 
arms; solids collector; scum collection, etc.

0 No Improvement Needs
0 EA $0 $0

Scum Pumps 4
Chopper; Constant speed; 80 gpm, 21 TDH, 

0 No Improvement NeedsScum Pumps 4
5 hp

0 No Improvement Needs
0 EA $0 $0

Primary Sludge Pumps 6
Progressing cavity w/ VFD; 180 gpm;  55 
TDH, 20 hp.

0 No Improvement Needs
0 EA $0 $0

Primary Sludge Macerators 4
180 gpm (600 max); 1,800 rpm, 3 hp; 6" 
suction and discharge

0 No Improvement Needs
0 EA $0 $0

PS Pump Station 1 Holds (6) PS pumps and (4) Macerators 0 No Improvement Needs 0 SF $0 $0

AERATION BASIN

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Aeration Basins No. 1& 2                 2 105' x 525', 14.5'  SWD; 5.6 MG each. 0 Basins No. 1 & 2 are not required 0 LS $0 $0
Aeration Basins No. 3‐6                4 58' x 584', 20' SWD, 5.0 MG each. 0 No improvements needed. 0 CY $0 $0

5010 ceramic discs aerobic zones per basin 

    Diffusers                          22680

5010 ceramic discs aerobic zones per basin 
(installed in 1991); 660 fine bubble 
membrane diffusers in anoxic zones per 
basin (installed in 2000) 

0
3988 diffusers required per basin in order to 
get 2.0 scfm each ‐ no new diffusers needed.

0 EA $0 $0
    Blowers 4 18,000 scfm each, 54,000 scfm firm. 0 No improvements needed. 0 EA $0 $0

SECONDARY CLARIFICATION

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Secondary Clarifier No. 1, 2, 3 & 
4

4
120 ft in diameter; 11 ft SWD; 0.93 MG 
each.

0 ‐
0 EA $0 $0

Secondary Clarifier No. 5 & 6 2 170 ft in diameter; 16 ft SWD 0 ‐ 0 CY 0 $0

Secondary Clarifier Mechanism 2
Center‐feed; truss bridge walkway; rotating 

0 ‐Secondary Clarifier Mechanism 2
arms; solids collector; scum collection, etc.

0 ‐
0 EA $0 $0

RAS Pumps (Station No. 1) 3
Pumping capacity: 1 @ 6 mgd, 1 @ 12, and 
1 @ 18; Firm: 18 mgd.

0
35 mgd total recycle flow.  17.5 mgd RAS 
from SCs # 1 ‐4; No Improvement Needs. 0 EA $0 $0

RAS Pumps (Station No. 2) 4
Pumping capacity: 4 @ 3.9 mgd; Firm: 7.8 
mgd.

4 New
35 mgd total recycle; 17.5 mgd RAS from SC 
5 & 6; Replace exist. 3.9 mgd pumps with 
8.75 mgd pumps. 4 EA $50,000 $270,000

Effluent/Flood Control Pumps 3
Single stage, axial flow; 20 mgd each; 
Constant speed

5  New Replace exist. w/ five 25 mgd pumps.
5 EA $100,000 $675,000

WAS Pumps 3
750 gpm ea.; 1,500 gpm firm; 74 ft TDH; 25 
hp ea. 

0 No Improvement Needs
0 EA $0 $0



TERTIARY FILTERS

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Cloth Disk Filters 0 ‐ 21 2.5 mgd ADF each, 5.0 mgd PH each 21 EA $285,000 $8,079,750

SOLIDS HANDLING

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

105 ft i di t C it 1 2 d (830 U thi k d WAS fl 1 04 d N
Thickener/WAS Holding Tank 1

105 ft in diameter; Capacity: 1.2 mgd (830 
gpm); Unthickened WAS loading: 790 gpm

0
Unthickened WAS flow: 1.04 mgd. No 
improvements needed.

0 CY $0 0

Gravity Belt Thickening 2 3 m belt width, feed @ 750 gpm each. 1

Adequate at  12 hrs/day, 7 days/wk with 
both operating.  Recommend 1 additional 
gravity belt thickener for redundancy and 
less operating frequency.

1 EA $250,000 $337,500

Thickened WAS pumps 2 each:  250 gpm, 100  TDH, 50 hp 1 Add one pump for additional GBT. 1 EA $40,000 $54,000

Digesters No. 1‐4 4
153,000 cuft = 1.144 MG ea; PS: 0.17mgd, 
WAS: 0.2 mgd

0 31 days SRT. No improvements required. 0 $0 $0

Digesters No. 5‐8 4 200,000 cuft = 1.496 MG each 0 0 $0 $0
Digested sludge pumps 5 4@300 gpm, 30 hp; 1 @ 395 gpm, 25 hp 0 Adequate at 7 hrs/day, 7 days/wk. 0 $0 $0

Centrifuge Dewatering 3
feed @ 2600 lb/hr each, 36,400 lb/d each, 

2 replaced
Adequate if operated at 22 hrs/day, 7 

2 EA $775 000 $2 092 500Centrifuge Dewatering 3
300 hp each

2 replaced
days/wk. 

2 EA $775,000 $2,092,500

Dewatered Sludge Cake pumps 2 each:  60 gpm, 40 hp 0
Adequate if operated at 17 hrs/day, 7 
days/wk. 

0 $0 $0

Dryer 1 43 dtpd, 500 hp total 1 new

 Dryer design information indicates intent to 
operate 24 hrs/day at 6 days/wk thru 2018. 
New dryer needed to meet future flows. 
Includes building and all dryer system 
equipment.

1 LS $10,530,000 $14,215,500

Centrate Transfer pumps (all 
centrate)

2 each:  700 gpm AT 100' TDH, 40 hp each Adequate at 14 hrs/day, 7 days/wk. 0 $0 $0

Centrate Transfer pumps 
(centrate to Muddy)

2 each:  275 gpm AT 90' TDH, 40 hp each Adequate at 14 hrs/day, 7 days/wk. 0 $0 $0

CHLORINE DISINFECTION

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Chlorine Contact Basin 2
Disinfection Volume 1.42 MG; 20.5 min at 

PH flow of 130 mgd.
0 No improvements needed. 0 $0 $0



CHEMICAL FEED SYSTEMS

PROCESS COMPONENTS EXIST UNITS EXIST. COMPONENTS DESIGN CRITERIA PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Methanol ‐ ‐ 1 Required dosage 1,200 gpd: 0 LS $0 $0

Alum ‐ ‐ 1
Required dosage 11,400 gpd: 5 ‐ 95 gph feed 
pumps and 6 ‐ 28,500 gal FRP storage tanks 
(15 days storage)

1 LS $484,000 $484,000

Subtotal $27,708,000
Electrical/Instrumentation (23%) $6,373,000
Piping and Appurtenances (12%) $3,325,000

Subtotal $37,406,000
Insurance and Bonds (2.5%)  $935,000

Permits (0.50%)  $194,000
General Conditions (6.0%)  $2,312,000

Indirect OH&P (8.0%)  $3,268,000
Subtotal  $44,115,000

Contingency (25%)  $11,029,000
Allowance for Cost Escalation (6%)  $2,647,000

CONSTRUCTION TOTAL $57,800,000

Design and Construction Services  Fee (15%) $8,670,000

GRAND TOTAL $66,470,000



Major Improvement Needs:
Convert existing aeration basins to 4‐stage Bardenpho and add IFAS media;
Air requirement for all basins is 8,500 scfm;
Add internal recycle flow capabilities of 400% of ADMM flow;
Increase capacity of RAS pumps to 21 mgd (ADMM) firm capacity;
Add tertiary filters;
Add chemical facilities; Installation Cost 35%
Add 5th Secondary Clarifier at 110 ft diameter;
Add 8 MG of storage volume (EQ basin).

INFLUENT PUMPING

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Influent Pumps 5

Spiral Screw; Max. Capacity: 
3@11.7 mgd, 2@21.6 mgd, 
45 ft TDH, Firm Capacity: 56.7 
mgd, 3@150 hp, 2@200 hp.

0 No Improvement needs 0 EA $0 $0

HEADWORKS

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Bar Screens 3
Max. capacity: 26.2 mgd ea.  
Firm capacity: 52.4 mgd, 
0.25" opening

0 No improvement needs 0 EA $0 $0

GRIT REMOVAL

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Grit Removal Units 3 Max. capacity: 13 mgd ea.  0
39 mgd capacity with all basins in 
service.

0 EA $0 $0

2 New
60 mgd total vortex grit removal 
capacity: 2 ‐ 30 mgd basins

2 EA $40,000 $108,000

‐ 2 New Concrete for grit basins 2,000 CY $800 $1,600,000

Grit Pumps ‐ 2 New Recessed impeller centrifugal; 250 gpm 2 EA $12,000 $32,400
Grit Classifier ‐ 2 New 250 gpm grit classifiers 2 EA $60,000 $162,000

Permit Scenario 1 ‐ 3 mg/L TN and 0.5 mg/L TP
Flow Option 1 ‐ 21 ADMM;  37.7 MD; 59.6 PH (37.7 PH with EQ)

MUDDY CREEK WWTP IMPROVEMENT ALTERNATIVE 1 SUMMARY



PRIMARY CLARIFICATION

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Primary Clarifier 4 158' X 46'; 2.59 MG total. 0 No Improvement needs 0 EA $0 $0

Scum Pumps 2
Firm Capacity: 150 gpm, 44' 
TDH, 7.5 hp.

0 No Improvement needs 0 EA $0 $0

Primary Sludge Pumps 4
Firm Capacity: 170 gpm ea, 
110' TDH, 10 hp; 500 gpm 
Firm Capacity.

0
Adequate if pumped at 6hrs/day or 
more.

0 EA $0 $0

AERATION BASINS

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Aeration Basins 3
204'x68', SWD: 24.83'; 
Volume: 2.58 MG ea.

3 Modification
Tank modification and repair; Divide 
each basin into 7 zones; Add new 
headers and diffuser holders.

1,599 CY $600 $959,400

Aeration Basins ‐ 3 Modification Addition of IFAS media 1 LS $1,333,000 $1,333,000

Diffusers 11,133
3,711 diffusers with 1,463 
blank per basin. 

1063

4250 diffusers required for all basins in 
order to get 2.0 scfm ea. Use exist. 
diffuser holders and rearrange 
diffusers. No new diffusers needed.

0 EA $50 $0

Blowers 3
Capacity: 11,400 scfm ea. 
Firm Capacity: 22,800 scfm.

0
No improvements needed; 8,500 scfm 
for all basins required.

0 EA $0 $0

Mixers 0 ‐ 64 New
Mixers for anoxic zones: 5 hp each 
(used 50 hp per MG as the design basis)

48 EA $10,000 $648,000

MLR Pumps 0 ‐ 3 New
One for each basin @ 14,600 gpm (21 
mgd) and 70 hp.

3 EA $85,000 $344,250

SECONDARY CLARIFICATION

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Secondary Clarifier 4
110 ft in diameter; 14 ft SWD; 
1 MG ea.

1 New Match Existing (Concrete) 922 CY $600 $553,200

Secondary Clarifier 
Mechanism

4

Center‐feed; truss bridge 
walkway; rotating arms; solids 
collector; scum collection, 
etc.

1 New Match existing 1 EA $350,000 $472,500

RAS Pumps 6

4 duty, 2 standby; Capacity: 
1@ 2500, 1@3800, 1@4500, 
1@5300 gpm; Firm capacity: 
13 mgd; 100 hp

2 New
Required Firm Capacity: 21 mgd. Add 
two new pumps at 2780 gpm (4 mgd) 
and 100 hp.

2 EA $50,000 $135,000

WAS Pumps 0
Pipe size: 18 in; Max. WAS 
flow rate: 2.5 mgd

0

Design Requirement: 277 gpm (0.40 
mgd) ADF; 345 gpm (0.50 mgd) ADMM; 
456 gpm (0.66 mgd) MD; No 
improvement needs.

0 EA $0 $0

EQUALIZATION



PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

EQ Basin ‐ ‐ 1 Modified
Modify Existing Sludge Lagoons ‐ clean 
lagoons and install liner to create 8 MG 
EQ basin.

1 LS $1,500,000 $1,500,000

TERTIARY FILTERS

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST
Cloth Disk Filters 0 ‐ 9 2.5 mgd ADF each, 5.0 mgd PH each 9 EA $285,000 $3,462,750

SOLIDS HANDLING

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Gravity Thickener 1 105 ft dia, polymer  0
Assuming cothickening in the Primary 
Clarifier

0 $0 $0

Thickened Solids Pumps 3
170 gpm each, 110 ft TDH, 10 
hp each

0
Assuming cothickening in the Primary 
Clarifier

0 $0 $0

Digesters 4
0.268 cuft each, 1.07 cuft 
total

0
45 days SRT ‐ No improvements 
needed.

0 $0 $0

Dig sludge transfer 
pumps

3 260 gpm ea., 40 hp 0
Adequate if pumped at 6 hrs/day or 
more.

0 $0 $0

CHLORINE DISINFECTION

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Chlorine Contact Basin 2
Disinfection Volume 0.94 MG; 
22.7 min at PH flow of 59.6 
mgd.

0 No improvements needed. 0 $0 $0

CHEMICAL FEED SYSTEM

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Methanol ‐ ‐ 1 Required dosage 750 gpd. 1 LS $582,000 $582,000

Alum ‐ ‐ 1
Required dosage 2,600 gpd: 4 ‐ 27 gph 
feed pumps and 3 ‐ 13,000 gal FRP 
storage tanks (15 days storage)

1 LS $200,000 $200,000

Subtotal  $12,093,000
Electrical/Instrumentation (23%) $2,781,000
Piping and Appurtenances (12%) $1,451,000

Subtotal $16,325,000



PIPING AND PUMPING

PROCESS COMPONENTS
EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Muddy Creek Transfer 
Pump Station

‐ ‐ ‐ New 60 mgd to Elledge WWTP 1 LS $14,100,000 $14,100,000

Force Main between 
MCWWTP & AEWWTP

‐ ‐ ‐ 30" diameter force main initially 23,000 LF $240 $5,520,000

Force Main between 
MCWWTP & AEWWTP

48" diameter force main in future 23,000 LF $575 $13,225,000

Force Main between 
MCWWTP & AEWWTP

Easement for force mains 23,000 LF $15 $345,000

EQ Pump Station ‐ ‐ ‐
New 22 mgd pump station to pump 
from headworks to EQ basin

1 LS $5,000,000 $5,000,000

Gravity Sewer  ‐ ‐ ‐
36" DIP gravity sewer from EQ basin to 
existing primaries

1,000 LF $315 $315,000

Force Main  ‐ ‐ ‐
36" DIP Force Main, 1000 LF from 
proposed EQ PS to EQ

1,000 LF $315 $315,000

Subtotal $55,145,000
Insurance and Bonds (2.5%)  $1,379,000

Permits (0.50%)  $285,000
General Conditions (6.0%)  $3,409,000

Indirect OH&P (8.0%)  $4,817,000
Subtotal  $65,035,000

 Contingency (25%)  $16,259,000
Allowance for Cost Escalation (6%)  $3,902,000

CONSTRUCTION TOTAL $85,200,000

Design and Construction Services  Fee (15%) $12,780,000

GRAND TOTAL $97,980,000



Major Improvement Needs:

No additional Aeration Basin tankage needed;
Air requirement for all basins is 10,800 scfm;

Permit Scenario 2 ‐ N/A TN and 0.2 mg/L TP
Flow Option 1 ‐ 21 ADMM; 37.7 MD; 59.6 PH (37.7 PH with EQ)

MUDDY CREEK WWTP IMPROVEMENT ALTERNATIVE 3 SUMMARY

Air requirement for all basins is 10,800 scfm;
Increase capacity of RAS pumps to 21 mgd (ADMM) firm capacity;
Add tertiary filters; Installation Cost 35%
Add chemical facilities;
No additional Secondary Clarifier needed.
Add 8 MG of storage volume (EQ basin).

HEADWORKS

PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Bar Screens 3
Max. capacity: 26.2 mgd ea.  
Firm capacity: 52.4 mgd, 0.25" 
opening

0 No improvement needs 0 EA $0 $0
p g

GRIT REMOVAL

PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Grit Removal Units 3 Max. capacity: 13 mgd ea.  0
39 mgd capacity with all basins in 
service.

0 EA $0 $0

2 New
60 mgd total vortex grit removal 
capacity: 2 ‐ 30 mgd basins

2 EA $40,000 $108,000

‐ 2 New Concrete for grit basins 2,000 CY $800 $1,600,000

Grit Pumps ‐ 2 New Recessed impeller centrifugal; 250 gpm 2 EA $12,000 $32,400

Grit Classifier ‐ 2 New 250 gpm grit classifiers 2 EA $60,000 $162,000

INFLUENT PUMPING

PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Influent Pumps 5

Spiral Screw; Max. Capacity: 
3@11.7 mgd, 2@21.6 mgd, 45 
ft TDH, Firm Capacity: 56.7 
mgd, 3@150 hp, 2@200 hp.

0 No Improvement needs 0 EA $0 $0



PRIMARY CLARIFICATION
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Primary Clarifier 4 158' X 46'; 2.59 MG total. 0 No Improvement needs 0 EA $0 $0

Scum Pumps 2
Firm Capacity: 150 gpm, 44' 
TDH, 7.5 hp.

0 No Improvement needs 0 EA $0 $0

Primary Sludge Pumps 4
Firm Capacity: 170 gpm ea, 
110' TDH, 10 hp; 500 gpm Firm  0

Adequate if pumped at 6hrs/day or 
more

0 EA $0 $0y g p , p; gp
Capacity.

more.
$ $

AERATION BASINS
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Aeration Basins 3
204'x68', SWD: 24.83'; 
Volume: 2.58 MG ea.

0 No improvements needed. 0 CY $0 $0

Diffusers 11,133
3,711 diffusers with 1,463 
blank per basin, 

0
Required: 5400 diffusers for all basins 
in order to get 2.0 scfm ea.; Use exist. 
diffuser holders; Rearrange diffusers.

0 EA $0 $0

Blowers 3
Capacity: 11,400 scfm ea. Firm 

0
No Improvement needs; 10,800 scfm 

0 EA $0 $0Blowers 3
Capacity: 22,800 scfm.

0
for all basins required.

0 EA $0 $0

SECONDARY CLARIFICATION
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Secondary Clarifier 4
110 ft in diameter; 14 ft SWD; 
1 MG ea.

0 No Improvement Needs 0 CY $0 $0

Secondary Clarifier 
Mechanism

4
Center‐feed; truss bridge 
walkway; rotating arms; solids 
collector; scum collection, etc.

0 No Improvement Needs 0 EA $0 $0

RAS P 6

4 duty, 2 standby; Capacity: 
1@ 2500, 1@3800, 1@4500, 

2 N
Required Firm Capacity: 21 mgd. Add 
t t 2780 (4 d) 2 EA $50 000 $135 000RAS Pumps 6

1@ 2500, 1@3800, 1@4500, 
1@5300 gpm; Firm capacity: 
13 mgd; 100 hp

2 New two new pumps at 2780 gpm (4 mgd) 
and 100 hp.

2 EA $50,000 $135,000

WAS Pumps 0
Pipe size: 18 in; Max. WAS 
flow rate: 2.5 mgd

0

Design Requirement: 277 gpm (0.40 
mgd) ADF; 345 gpm (0.50 mgd) ADMM; 
456 gpm (0.66 mgd) MD; No 
improvements needed.

0 EA $0 $0



EQUALIZATION
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

EQ Basin ‐ ‐ 1 Modified
Modify Existing Sludge Lagoons ‐ clean 
lagoons and install liner to create 8 MG 
EQ basin.

1 LS $1,500,000 $1,500,000

TERTIARY FILTERS
PROCESS EXIST COMPONENTS DESIGN PROPOSED IMPROVEMENT DESCRIPTION/ WORK INSTALLEDPROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST
Cloth Disk Filters 0 ‐ 9 2.5 mgd ADF each, 5.0 mgd PH each 9 EA $285,000 $3,462,750

SOLIDS HANDLING
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Gravity Thickener 1 105 ft dia, polymer  0
Assuming cothickening in the Primary 
Clarifier

0 $0 $0

Thickened Solids 
Pumps

3
170 gpm each, 110 ft TDH, 10 
hp each

0
Assuming cothickening in the Primary 
Clarifier

0 $0 $0

Digesters 4 0.268 cuft each, 1.07 cuft total 0
44 days SRT ‐ No improvements 
needed.

0 $0 $0

Dig sludge transfer 
pumps

3 260 gpm ea, 40 hp 0
Adequate if pumped at 6 hrs/day or 
more.

0 $0 $0

CHLORINE DISINFECTION
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Chlorine Contact Basin 2
Disinfection Volume 0.94 MG; 
22.7 min at PH flow of 59.6 
mgd.

0 No improvements needed. 0 $0 $0

CHEMICAL FEED SYSTEM
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COSTCOMPONENTS CRITERIA UNITS INVOLVED COST
Methanol ‐ ‐ 1 Required dosage 750 gpd: 0 LS $0 $0

Alum ‐ ‐ 1
Required dosage 3,400 gpd: 4 ‐ 35.5 
gph feed pumps and 3 ‐ 17,000 gal FRP 
storage tanks (15 days storage)

1 LS $226,000 $226,000

Subtotal  $7,226,000
Electrical/Instrumentation (23%) $1,662,000
Piping and Appurtenances (12%) $867,000

Subtotal $9,755,000



PIPING AND PUMPING
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 

CRITERIA
PROPOSED 
UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Muddy Creek Transfer 
Pump Station

‐ ‐ ‐ New 60 mgd to Elledge WWTP 1 LS $14,100,000 $14,100,000

Force Main between 
MCWWTP & AEWWTP

‐ ‐ ‐ 30" diameter force main initially 23,000 LF $240 $5,520,000

Force Main between 
MCWWTP & AEWWTP

48" diameter force main in future 23,000 LF $575 $13,225,000

Force Main between 
MCWWTP & AEWWTP

Easement for force mains 23,000 LF $15 $345,000

EQ Pump Station ‐ ‐ ‐
New 22 mgd pump station to pump 
from headworks to EQ basin

1 LS $5,000,000 $5,000,000

Gravity Sewer  ‐ ‐ ‐
36" DIP gravity sewer from EQ basin to 
existing primaries

1,000 LF $315 $315,000

Force Main  ‐ ‐ ‐
36" DIP Force Main, 1000 LF from 
proposed EQ PS to EQ

1,000 LF $315 $315,000

Subtotal $48 575 000Subtotal $48,575,000
Insurance and Bonds (2.5%)  $1,214,000

Permits (0.50%)  $251,000
General Conditions (6.0%)  $3,002,000

Indirect OH&P (8.0%)  $4,243,000
Subtotal  $57,285,000

 Contingency (25%)  $14,321,000
Allowance for Cost Escalation (6%)  $3,437,000

CONSTRUCTION TOTAL $75,000,000

Design and Construction Services  Fee (15%) $11,250,000

GRAND TOTAL $86,250,000



Major Improvement Needs:

Construct a parallel biological process train at 7.73 MG and convert system to 4‐stage Bardenpho;
Air requirement for all basins is 19,600 scfm;
Add internal recycle flow capabilities of 400% of ADMM flow;
Increase capacity of RAS pumps to 30 mgd (ADMM) firm capacity;
Add  four new primary clarifiers at 100 ft diameter
Add tertiary filters; Installation Cost 35%
Add chemical facilities;
Add four new Secondary Clarifiers at 110 ft diameter;
Add 12 MG of storage volume (EQ basin);
Add GBT, pumping and building

HEADWORKS

PROCESS 
COMPONENTS

EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Bar Screens 3
Max. capacity: 26.2 mgd ea.  
Firm capacity: 52.4 mgd, 0.25" 
opening

3 New 3 ‐ 30 mgd climber bar screens. 3 EA $350,000 $1,417,500

GRIT REMOVAL

PROCESS 
COMPONENTS

EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Grit Removal Units 3 Max. capacity: 13 mgd ea.  2 New
60 mgd total vortex grit removal 
capacity: 2 ‐ 30 mgd basins

2 EA $40,000 $108,000

‐ 2 New Concrete for grit basins 2,000 CY $800 $1,600,000

Grit Pumps ‐ 2 New Recessed impeller centrifugal; 250 gpm 2 EA $12,000 $32,400

Grit Classifier ‐ 2 New 250 gpm grit classifiers 2 EA $60,000 $162,000

INFLUENT PUMPING
PROCESS 
COMPONENTS

EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Influent Pumps 5

Spiral Screw; Max. Capacity: 
3@11.7 mgd, 2@21.6 mgd, 45 
ft TDH, Firm Capacity: 56.7 
mgd, 3@150 hp, 2@200 hp.

0 No Improvement needs 0 EA $0 0

Flow Option 2 ‐ 30 ADMM; 56.4 MD; 89.6 PH (56.7 PH with EQ)
Permit Scenario 1 ‐ 3 mg/L TN and 0.5 mg/L TP

MUDDY CREEK WWTP IMPROVEMENT ALTERNATIVE 2 SUMMARY



PRIMARY CLARIFICATION
PROCESS 
COMPONENTS

EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Primary Clarifiers 4 158' X 46'; 2.59 MG total. 4 New 100' dia, 12' SWD tanks 2,800 CY $600 $1,680,000
Primary Clarifier 
Mechanisms

4 158' X 46'; 2.59 MG total. 4 New
Primary Clarifier Mechanisms for 100' 
dia tanks

4 EA $350,000 $1,890,000

Scum Pumps 2
Firm Capacity: 150 gpm, 44' 
TDH, 7.5 hp.

2 New New 150 gpm pumps for new facilities 2 EA $25,000 $67,500

Primary Sludge Pumps 4
Firm Capacity: 170 gpm ea, 
110' TDH, 10 hp; 500 gpm Firm 
Capacity.

4 New New pumps for new facilities 4 EA $20,000 $108,000

PS Pump Building 1 New
New 20' x 25' building to house 4 new 
pumps

500 SF $250 $125,000

AERATION BASINS
PROCESS 
COMPONENTS

EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Aeration Basins 3
204'x68', SWD: 24.83'; 
Volume: 2.58 MG ea.

3 Modification
Tank modification and repair; Divide 
each basin into 7 zones; Add new 
headers and diffuser holders.

1,599 CY $600 $959,400

Aeration Basins ‐ 3 New
Add (3) new basins with 7 zones: 
204'x68', SWD: 29.05', 3.02 MG

6,900 CY $600 $4,140,000

Diffusers 11133
3,711 diffusers with 1,463 
blank per basin, 

4,900 New
Required: 4900 diffusers for 3 existing 
basins and 3 new basins in order to get 
2.0 scfm ea.

4,900 EA $50 $330,750

Blowers 3
Capacity: 11,400 scfm ea. Firm 
Capacity: 22,800 scfm.

0
No improvements needed; 19,600 scfm 
for all basins required.

0 EA $0 $0

Mixers 0 ‐ 78 New
Mixers for anoxic zones: 5 hp each 
(used 50 hp per MG as the design basis)

78 EA $10,000 $1,053,000

MLR Pumps 0 ‐ 6 New
One for each basin @ 14,630 gpm (21.1 
mgd) and 70 hp.

6 EA $85,000 $688,500



SECONDARY CLARIFICATION
PROCESS 
COMPONENTS

EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Secondary Clarifier 4
110 ft in diameter; 14 ft SWD; 
1 MG ea.

4 New
Match Existing: 110 ft in diameter; 
Concrete quantity (each): 24,914 
cf=922 cy

3,688 CY $600 $2,212,800

Secondary Clarifier 
Mechanism

4
Center‐feed; truss bridge 
walkway; rotating arms; solids 
collector; scum collection, etc.

4 New Match existing 4 EA $350,000 $1,890,000

RAS Pumps (Station 
No. 1)

6

4 duty, 2 standby; Capacity: 
1@ 2500, 1@3800, 1@4500, 
1@5300 gpm; Firm capacity: 
13 mgd; 100 hp

1 New
Required Firm Capacity: 15.8 mgd. 
Replace 2500 gpm pump with 2800 
gpm (4.00 mgd), 100 hp pump.

1 EA $50,000 $67,500

RAS Pumps (Station 
No. 2)

0 ‐ 5 New
Required Firm Capacity: 15.8 mgd.  5 
new pumps (4 duty, 1 standby) at 2800 
gpm (4.00 mgd), 100 hp ea. 

5 EA $50,000 $337,500

0 ‐ 1 New PS
New 25' x 25' RAS pump station to 
house 5 new pumps.

625 SF $250 $156,250

WAS Pumps  0 ‐ 3 New
Add three  ‐ 175 gpm, 5 hp horizontal 
centrifugal pumps

3 EA $10,000 $40,500

EQUALIZATION
PROCESS 
COMPONENTS

EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

EQ Basin 0 ‐ 1 New
Modify Existing Sludge Lagoons ‐clean 
and install liner to create 12 MG of EQ

1 LS $2,250,000 $2,250,000

TERTIARY FILTERS
PROCESS 
COMPONENTS

EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Cloth Disk Filters 0 ‐ 13 2.5 mgd ADF each, 5.0 mgd PH each 13 EA $285,000 $5,001,750

SOLIDS HANDLING
PROCESS 
COMPONENTS

EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Gravity Thickener 1 105 ft dia, polymer  0
Assuming cothickening in the Primary 
Clarifier ‐ recommend GBT.

0 $0 $0

Thickened Solids 
Pumps

3
170 gpm each, 110 ft TDH, 10 
hp each

1
Add 1 progressing cavity pump at 170 
gpm, 10 hp.

1 1 $20,000 $20,000

Gravity Belt Thickener 0 ‐ 1
3 m belt width. Run 15 hrs/day, 7 
days/wk. 

1 EA $250,000 $337,500

TWAS Pump ‐ ‐ 1
250 gpm, 100  TDH, 50 hp progressing 
cavity pump

1 EA $40,000 $54,000

GBT Building ‐ ‐ 1
New 30' x 30' bldg for GBT, polymer 
system and TWAS pump

900 SF $250 $225,000

Digesters 4 0.268 cuft each, 1.07 cuft total 0
30 days SRT ‐ no improvements 
needed.

0 $0 $0

Dig sludge transfer 
pumps

3 260 gpm ea, 40 hp 0
Adequate if pumped at 9 hrs/day or 
more.

0 $0 $0



CHLORINE DISINFECTION
PROCESS 
COMPONENTS

EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Chlorine Contact Basin 2
Disinfection Volume 0.94 MG; 
23.9 min at PH flow of 56.7 
mgd.

0 No improvements needed. 0 $0 $0

CHEMICAL FEED SYSTEM
PROCESS 
COMPONENTS

EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Methanol ‐ ‐ 1 Required dosage 750 gpd: 1 LS $582,000 $582,000

Alum ‐ ‐ 1
Required dosage 4,500 gpd: 7 ‐ 27 gph 
feed pumps and 3 ‐ 22,500 gal FRP 
storage tanks (15 days storage)

1 LS $310,000 $310,000

Subtotal $27,847,000
Electrical/Instrumentation (23%) $6,405,000
Piping and Appurtenances (12%) $3,342,000

Site Work (5%) $1,392,000
Subtotal $38,986,000

PIPING AND PUMPING
PROCESS 
COMPONENTS

EXIST 
UNITS

EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Influent/EQ Pump 
Station

‐ ‐ 1 New
New 60 mgd pump station: 32 mgd to 
EQ and 28 to new WWTP facilities.

1 LS $14,100,000 $14,100,000

Force Main  ‐ ‐ 1 New
48" DIP Force Main from proposed 
Infl/EQ PS to new headworks

800 LF $706 $565,000

Muddy Creek Transfer 
PS

‐ ‐ 1 New
New 29 mgd firm capacity pump 
station at MCWWTP to transfer all 
South Fork basin flows to the AEWWTP

1 LS $6,300,000 $6,300,000

48" Dia Force Main ‐ ‐ 1 New
48" diameter force main from 
MCWWTP to AEWWTP

23,000 LF $706 $16,238,000

Subtotal $76,189,000
Insurance and Bonds (2.5%)  $1,905,000

Permits (0.50%)  $394,000
General Conditions (6.0%)  $4,709,000

Indirect OH&P (8.0%)  $6,656,000
Subtotal  $89,853,000

 Contingency (25%)  $22,463,000
Allowance for Cost Escalation (6%)  $5,391,000

CONSTRUCTION TOTAL $117,700,000

Design and Construction Services  Fee (15%) $17,655,000

GRAND TOTAL $135,355,000



Major Improvement Needs:

Construct a parallel biological process train at 7.73 MG ;
Air requirement for all basins is 22,300 scfm;

Flow Option 2 ‐ 30 ADMM; 56.4 MD; 89.6 PH (56.7 PH with EQ)
Permit Scenario 2 ‐ N/A TN and 0.2 mg/L TP

MUDDY CREEK WWTP IMPROVEMENT ALTERNATIVE 4 SUMMARY

Increase capacity of RAS pumps to 30 mgd (ADMM) firm capacity;
Add tertiary filters; Installation Cost 35%
Add chemical facilities;
Add four new primary clarifiers at 100 ft diameter
Add four new Secondary Clarifiers at 110 ft diameter;
Add 12 MG of storage volume (EQ basin);
Add GBT, pumping and building

HEADWORKS
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Bar Screens 3
Max. capacity: 26.2 mgd ea.  
Firm capacity: 52.4 mgd, 0.25"  3 New 3 ‐ 30 mgd climber bar screens. 3 EA $350,000 $1,417,500Bar Screens 3 Firm capacity: 52.4 mgd, 0.25  
opening

3 New 3   30 mgd climber bar screens. 3 EA $350,000 $1,417,500

GRIT REMOVAL

PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Grit Removal Units 3 Max. capacity: 13 mgd ea.  2 New
60 mgd total vortex grit removal 
capacity: 2 ‐ 30 mgd basins

2 EA $40,000 $108,000

‐ 2 New Concrete for grit basins 2,000 CY $800 $1,600,000

Grit Pumps ‐ 2 New Recessed impeller centrifugal; 250 gpm 2 EA $12,000 $32,400

Grit Classifier ‐ 2 New 250 gpm grit classifiers 2 EA $60,000 $162,000

INFLUENT PUMPING
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Influent Pumps 5

Spiral Screw; Max. Capacity: 
3@11.7 mgd, 2@21.6 mgd, 45 
ft TDH, Firm Capacity: 56.7 
mgd, 3@150 hp, 2@200 hp.

0 No Improvement needs 0 EA 0 0



PRIMARY CLARIFICATION

PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Primary Clarifiers 4 158' X 46'; 2.59 MG total. 4 New 100' dia, 12' SWD tanks 2,800 CY $600 $1,680,000
Primary Clarifier 
Mechanisms

4 158' X 46'; 2.59 MG total. 4 New
Primary Clarifier Mechanisms for 100' 
dia tanks

4 EA $350,000 $1,890,000

Scum Pumps 2
Firm Capacity: 150 gpm, 44' 
TDH, 7.5 hp.

2 New New 150 gpm pumps for new facilities 2 EA $25,000 $67,500

Firm Capacity: 170 gpm ea,
Primary Sludge Pumps 4

Firm Capacity: 170 gpm ea, 
110' TDH, 10 hp; 500 gpm Firm 
Capacity.

4 New New pumps for new facilities 4 EA $20,000 $108,000

PS Pump Building 1 ‐ 1 New
New 20' x 25' building to house 4 new 
pumps

500 SF $250 $125,000

AERATION BASINS
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Aeration Basins 3
204'x68', SWD: 24.83'; 
Volume: 2.58 MG ea.

3 New
Add (3) new basins: 204'x68', SWD: 
29.05', 3.02 MG

5,325 CY $600 $3,195,000

Diffusers 11133
3,711 diffusers with 1,463 
blank per basin

5575
Required: 5575 diffusers for 3 existing 
basins and 3 new basins in order to get  5,575 EA $50 $376,313

blank per basin, 
g

2.0 scfm ea.

Blowers 3
Capacity: 11,400 scfm ea. Firm 
Capacity: 22,800 scfm.

0
No improvements needed; 22,300 scfm 
for all basins required.

0 EA $0 $0

SECONDARY CLARIFICATION
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Secondary Clarifier 4
110 ft in diameter; 14 ft SWD; 
1 MG ea.

4 New
Match Existing: 110 ft in diameter; 
Concrete quantity (each): 24,914 
cf=922 cy

3,688 CY $600 $2,212,800

Secondary Clarifier 
M h i

4
Center‐feed; truss bridge 
walkway; rotating arms; solids  4 New Match existing 4 EA $350,000 $1,890,000

Mechanism
4 walkway; rotating arms; solids 

collector; scum collection, etc.
4 New Match existing 4 EA $350,000 $1,890,000

RAS Pumps (Station 
No. 1)

6

4 duty, 2 standby; Capacity: 
1@ 2500, 1@3800, 1@4500, 
1@5300 gpm; Firm capacity: 
13 mgd; 100 hp

1 New
Required Firm Capacity: 15.8 mgd. 
Replace 2500 gpm pump with 2800 
gpm (4.00 mgd), 100 hp pump.

1 EA $50,000 $67,500

RAS Pumps (Station 
No. 2)

0 ‐ 5 New
Required Firm Capacity: 15.8 mgd.  5 
new pumps (4 duty, 1 standby) at 2800 
gpm (4.00 mgd), 100 hp ea. 

5 EA $50,000 $337,500

0 ‐ 1 New PS
New 25' x 25' RAS pump station to 
house 5 new pumps.

625 SF $250 $156,250



WAS Pumps  0 ‐ 3 New
Add three  ‐ 175 gpm, 5 hp horizontal 
centrifugal pumps

3 EA $10,000 $40,500

EQUALIZATION
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

EQ Basin 0 ‐ 1 New
Modify Existing Sludge Lagoons ‐clean 
and install liner to create 12 MG of EQ

1 LS $2,250,000 $2,250,000

TERTIARY FILTERS
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Cloth Disk Filters 0 ‐ 13 2.5 mgd ADF each, 5.0 mgd PH each 13 EA $285,000 $5,001,750

SOLIDS HANDLING
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Gravity Thickener 1 105 ft dia, polymer  0
Assuming cothickening in the Primary 
Clarifier

0 $0 $0

Thickened Solids 
3

170 gpm each, 110 ft TDH, 10 
1

Add 1 progressing cavity pump at 170 
1 1 $20 000 $20 000

Thickened Solids 
Pumps

3
170 gpm each, 110 ft TDH, 10 
hp each

1
Add 1 progressing cavity pump at 170 
gpm, 10 hp.

1 1 $20,000 $20,000

Gravity Belt Thickener 0 ‐ 1
3 m belt width. Run 15 hrs/day, 7 
days/wk. 

1 EA $250,000 $337,500

TWAS Pump ‐ ‐ 1
250 gpm, 100  TDH, 50 hp progressing 
cavity pump

1 EA $40,000 $54,000

GBT Building ‐ ‐ 1
New 30' x 30' bldg for GBT, polymer 
system and TWAS pump

900 SF $250 $225,000

Digesters 4 0.268 cuft each, 1.07 cuft total 0
30 days SRT ‐ no improvements 
needed.

0 $0 $0

Dig sludge transfer 
pumps

3 260 gpm ea, 40 hp 0
Adequate if pumped at 9 hrs/day or 
more.

0 $0 $0

CHLORINE DISINFECTIONCHLORINE DISINFECTION
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Chlorine Contact Basin 2
Disinfection Volume 0.94 MG; 
23.9 min at PH flow of 56.7 
mgd.

0 No improvements needed. 0 $0 $0

CHEMICAL FEED SYSTEM
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 
CRITERIA

PROPOSED UNITS
IMPROVEMENT DESCRIPTION/ WORK 

INVOLVED
QUANTITY UNIT $/UNIT

INSTALLED 
COST

Methanol ‐ ‐ 1 Required dosage 750 gpd: 0 LS $0 $0



Alum ‐ ‐ 1
Required dosage 5,900 gpd: 7 ‐ 35 gph 
feed pumps and 3 ‐ 29,500 gal FRP 
storage tanks (15 days storage)

1 LS $351,000 $351,000



Subtotal $23,706,000
Electrical/Instrumentation (23%) $5,452,000
Piping and Appurtenances (12%) $2,845,000

Site Work (5%) $1,185,000
Subtotal $33,188,000

PIPING AND PUMPING
PROCESS 
COMPONENTS

EXIST UNITS
EXIST. COMPONENTS DESIGN 

CRITERIA
PROPOSED UNITS

IMPROVEMENT DESCRIPTION/ WORK 
INVOLVED

QUANTITY UNIT $/UNIT
INSTALLED 

COST

Influent/EQ Pump 
1 New

New 60 mgd pump station: 32 mgd to 
1 LS $14 100 000 $14 100 000

/ p
Station

‐ ‐ 1 New
g p p g

EQ and 28 to new WWTP facilities.
1 LS $14,100,000 $14,100,000

Force Main  ‐ ‐ 1 New
48" DIP Force Main from proposed 
Infl/EQ PS to new headworks

800 LF $706 $565,000

Muddy Creek Transfer 
PS

‐ ‐ 1 New
New 29 mgd firm capacity pump station 
at MCWWTP to transfer all South Fork 
basin flows to the AEWWTP

1 LS $6,300,000 $6,300,000

48" Dia Force Main ‐ ‐ 1 New
48" diameter force main from 
MCWWTP to AEWWTP

23,000 LF $706 $16,238,000

Subtotal $70,391,000
Insurance and Bonds (2.5%)  $1,760,000

Permits (0.50%)  $364,000
General Conditions (6.0%)  $4,351,000

Indirect OH&P (8.0%)  $6,149,000
Subtotal  $83,015,000

 Contingency (25%)  $20,754,000
Allowance for Cost Escalation (6%)  $4,981,000

CONSTRUCTION TOTAL $108,800,000

Design and Construction Services  Fee (15%) $16,320,000

GRAND TOTAL $125,120,000
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20-YEAR PRESENT WORTH ANALYSIS
Alternative 1

Cost Analysis

Capital Costs (AEWWTP and MCWWTP) $203,205,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Annual Power Costs* $3,043,876 $3,135,192 $3,229,248 $3,326,125 $3,425,909 $3,528,687 $3,634,547 $3,743,584 $3,855,891 $3,971,568 $4,090,715 $4,213,436 $4,339,839 $4,470,035 $4,604,136 $4,742,260 $4,884,527 $5,031,063 $5,181,995 $5,337,455 $5,497,579

Annual Chemical Costs*  $6,682,914 $6,883,401 $7,089,903 $7,302,601 $7,521,679 $7,747,329 $7,979,749 $8,219,141 $8,465,716 $8,719,687 $8,981,278 $9,250,716 $9,528,237 $9,814,085 $10,108,507 $10,411,762 $10,724,115 $11,045,839 $11,377,214 $11,718,530 $12,070,086

Present Worth Analysis 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
0.9551 0.9122 0.8713 0.8322 0.7948 0.7591 0.7251 0.6925 0.6614 0.6317 0.6034 0.5763 0.5504 0.5257 0.5021 0.4796 0.4580 0.4375 0.4178 0.3991

Yearly Present Worth of Capital Costs $203,205,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $203,205,000
Yearly Present Worth of Power Costs $3,043,876 $2,994,453 $2,945,832 $2,898,001 $2,850,947 $2,804,656 $2,759,118 $2,714,318 $2,670,246 $2,626,890 $2,584,237 $2,542,277 $2,500,999 $2,460,390 $2,420,441 $2,381,141 $2,342,479 $2,304,444 $2,267,027 $2,230,218 $2,194,006 $54,535,998
Yearly Present Worth of Chemical Costs $6,682,914 $6,574,404 $6,467,657 $6,362,642 $6,259,333 $6,157,701 $6,057,719 $5,959,361 $5,862,599 $5,767,409 $5,673,764 $5,581,640 $5,491,012 $5,401,855 $5,314,146 $5,227,861 $5,142,977 $5,059,471 $4,977,321 $4,896,505 $4,817,001 $119,735,292
Total Costs $212,931,790 $9,568,857 $9,413,489 $9,260,644 $9,110,280 $8,962,357 $8,816,837 $8,673,679 $8,532,846 $8,394,299 $8,258,002 $8,123,918 $7,992,011 $7,862,245 $7,734,587 $7,609,002 $7,485,455 $7,363,915 $7,244,348 $7,126,723 $7,011,007 $377,476,290

20-year Total Present Worth for Wastewater Treatment Improvement Alternative 1

$377,476,290

*Based on inflation increase of 3% per year.

0.047 EPA Discount Rate



20-YEAR PRESENT WORTH ANALYSIS
Alternative 2

Cost Analysis

Capital Costs (AEWWTP and MCWWTP) $214,245,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Annual Power Costs* $3,308,521 $3,407,777 $3,510,010 $3,615,310 $3,723,770 $3,835,483 $3,950,547 $4,069,064 $4,191,135 $4,316,869 $4,446,376 $4,579,767 $4,717,160 $4,858,675 $5,004,435 $5,154,568 $5,309,205 $5,468,481 $5,632,536 $5,801,512 $5,975,557

Annual Chemical Costs*  $6,305,304 $6,494,463 $6,689,297 $6,889,976 $7,096,675 $7,309,575 $7,528,863 $7,754,729 $7,987,370 $8,226,992 $8,473,801 $8,728,015 $8,989,856 $9,259,551 $9,537,338 $9,823,458 $10,118,162 $10,421,707 $10,734,358 $11,056,389 $11,388,080

Present Worth Analysis 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
0.9551 0.9122 0.8713 0.8322 0.7948 0.7591 0.7251 0.6925 0.6614 0.6317 0.6034 0.5763 0.5504 0.5257 0.5021 0.4796 0.4580 0.4375 0.4178 0.3991

Yearly Present Worth of Capital Costs $214,245,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $214,245,000
Yearly Present Worth of Power Costs $3,308,521 $3,254,801 $3,201,953 $3,149,964 $3,098,818 $3,048,503 $2,999,005 $2,950,310 $2,902,407 $2,855,281 $2,808,920 $2,763,312 $2,718,444 $2,674,305 $2,630,883 $2,588,165 $2,546,142 $2,504,800 $2,464,130 $2,424,121 $2,384,760 $59,277,544
Yearly Present Worth of Chemical Costs $6,305,304 $6,202,926 $6,102,210 $6,003,129 $5,905,657 $5,809,767 $5,715,435 $5,622,634 $5,531,340 $5,441,529 $5,353,175 $5,266,256 $5,180,749 $5,096,630 $5,013,877 $4,932,467 $4,852,379 $4,773,592 $4,696,083 $4,619,834 $4,544,822 $112,969,794
Total Costs $223,858,825 $9,457,727 $9,304,163 $9,153,092 $9,004,475 $8,858,270 $8,714,440 $8,572,945 $8,433,747 $8,296,809 $8,162,095 $8,029,568 $7,899,193 $7,770,935 $7,644,759 $7,520,632 $7,398,521 $7,278,392 $7,160,214 $7,043,954 $6,929,583 $386,492,338

20-year Total Present Worth for Wastewater Treatment Improvement Alternative 2

$386,492,338

*Based on inflation increase of 3% per year.

0.047 EPA Discount Rate



20-YEAR PRESENT WORTH ANALYSIS
Alternative 3

Cost Analysis

Capital Costs (AEWWTP and MCWWTP) $176,985,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Annual Power Costs* $2,494,423 $2,569,256 $2,646,333 $2,725,723 $2,807,495 $2,891,720 $2,978,472 $3,067,826 $3,159,860 $3,254,656 $3,352,296 $3,452,865 $3,556,451 $3,663,144 $3,773,039 $3,886,230 $4,002,817 $4,122,901 $4,246,588 $4,373,986 $4,505,205

Annual Chemical Costs*  $8,503,852 $8,758,968 $9,021,737 $9,292,389 $9,571,160 $9,858,295 $10,154,044 $10,458,665 $10,772,425 $11,095,598 $11,428,466 $11,771,320 $12,124,460 $12,488,193 $12,862,839 $13,248,724 $13,646,186 $14,055,572 $14,477,239 $14,911,556 $15,358,903

Present Worth Analysis 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
0.9551 0.9122 0.8713 0.8322 0.7948 0.7591 0.7251 0.6925 0.6614 0.6317 0.6034 0.5763 0.5504 0.5257 0.5021 0.4796 0.4580 0.4375 0.4178 0.3991

Yearly Present Worth of Capital Costs $176,985,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $176,985,000
Yearly Present Worth of Power Costs $2,494,423 $2,453,921 $2,414,077 $2,374,880 $2,336,320 $2,298,385 $2,261,067 $2,224,354 $2,188,237 $2,152,707 $2,117,754 $2,083,368 $2,049,541 $2,016,263 $1,983,525 $1,951,319 $1,919,636 $1,888,467 $1,857,804 $1,827,639 $1,797,964 $44,691,652
Yearly Present Worth of Chemical Costs $8,503,852 $8,365,776 $8,229,942 $8,096,314 $7,964,855 $7,835,531 $7,708,306 $7,583,147 $7,460,021 $7,338,893 $7,219,733 $7,102,507 $6,987,184 $6,873,734 $6,762,127 $6,652,331 $6,544,318 $6,438,059 $6,333,525 $6,230,688 $6,129,521 $152,360,363
Total Costs $187,983,275 $10,819,697 $10,644,019 $10,471,194 $10,301,175 $10,133,916 $9,969,373 $9,807,501 $9,648,258 $9,491,601 $9,337,487 $9,185,875 $9,036,726 $8,889,997 $8,745,652 $8,603,650 $8,463,953 $8,326,525 $8,191,329 $8,058,327 $7,927,485 $374,037,015

20-year Total Present Worth for Wastewater Treatment Improvement Alternative 3

$374,037,015

*Based on inflation increase of 3% per year.

0.047 EPA Discount Rate



20-YEAR PRESENT WORTH ANALYSIS
Alternative 4

Cost Analysis

Capital Costs (AEWWTP and MCWWTP) $191,590,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Annual Power Costs* $2,697,332 $2,778,252 $2,861,600 $2,947,448 $3,035,871 $3,126,947 $3,220,755 $3,317,378 $3,416,899 $3,519,406 $3,624,989 $3,733,738 $3,845,750 $3,961,123 $4,079,957 $4,202,355 $4,328,426 $4,458,279 $4,592,027 $4,729,788 $4,871,682

Annual Chemical Costs*  $8,011,505 $8,251,850 $8,499,406 $8,754,388 $9,017,019 $9,287,530 $9,566,156 $9,853,141 $10,148,735 $10,453,197 $10,766,793 $11,089,797 $11,422,490 $11,765,165 $12,118,120 $12,481,664 $12,856,114 $13,241,797 $13,639,051 $14,048,223 $14,469,669

Present Worth Analysis 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
0.9551 0.9122 0.8713 0.8322 0.7948 0.7591 0.7251 0.6925 0.6614 0.6317 0.6034 0.5763 0.5504 0.5257 0.5021 0.4796 0.4580 0.4375 0.4178 0.3991

Yearly Present Worth of Capital Costs $191,590,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $191,590,000
Yearly Present Worth of Power Costs $2,697,332 $2,653,536 $2,610,451 $2,568,065 $2,526,368 $2,485,347 $2,444,993 $2,405,294 $2,366,240 $2,327,819 $2,290,023 $2,252,840 $2,216,261 $2,180,276 $2,144,875 $2,110,049 $2,075,788 $2,042,084 $2,008,927 $1,976,308 $1,944,219 $48,327,097
Yearly Present Worth of Chemical Costs $8,011,505 $7,881,423 $7,753,454 $7,627,562 $7,503,714 $7,381,877 $7,262,019 $7,144,106 $7,028,108 $6,913,994 $6,801,732 $6,691,294 $6,582,648 $6,475,766 $6,370,620 $6,267,181 $6,165,422 $6,065,315 $5,966,833 $5,869,950 $5,774,641 $143,539,165
Total Costs $202,298,837 $10,534,959 $10,363,904 $10,195,627 $10,030,082 $9,867,225 $9,707,012 $9,549,401 $9,394,348 $9,241,813 $9,091,755 $8,944,134 $8,798,909 $8,656,042 $8,515,495 $8,377,230 $8,241,210 $8,107,399 $7,975,760 $7,846,259 $7,718,860 $383,456,262

20-year Total Present Worth for Wastewater Treatment Improvement Alternative 4

$383,456,262

*Based on inflation increase of 3% per year.

0.047 EPA Discount Rate



 
  
 
 
 
 
 
 
 

Appendix F 
Wastewater Treatment Alternatives Process 

Options Scoring Rationale 
 
 
 
 
 



Alternative Scoring Rationale 
 

Constructability
Alternative Score Basis

1 4 Moderate construction for preliminary and secondary treatments at both plants, 
modification on aeration basins, larger force main 

2 2 Significant construction at MCWWTP, modification on aeration basins, new site 
for pump station, smaller force main 

3 4 Moderate construction for preliminary treatment at both plants, larger force
main 

4 2 No construction on AEWWTP, significant construction on MCWWTP, new site 
for pump station, smaller force main 

 
Permitability

Alternative Score Basis
1 4 Complex bioprocess, needs carbon feed
2 3 Complex process, needs carbon feed, more secondary clarifiers to operate at 

MCWWTP 
3 4 Simplest process
4 3 Simple process, more secondary clarifiers to operate at MCWWTP

 
Operability

Alternative Score Basis
1 4 Most feasible for future expansion
2 2 Least feasible for future expansion
3 5 Second most feasible for future expansion
4 3 Second least feasible for future expansion

 
Environmental Impacts

Alternative Score Basis
1 2 Least disturbed areas, second most power consumption
2 3 Most disturbed areas, most power consumption 
3 2 Second least disturbed areas, least power consumption 
4 3 Second most disturbed areas, second least power consumption 

 
Community Impacts

Alternative Score Basis
1 3 On site work, second least chemical delivery traffic, less sludge hauling, less 

odor impact to surroundings 
2 4 Most site expansion, least chemical delivery traffic, less sludge hauling, more 

odor impact to surroundings 
3 2 Modest site expansion, most chemical delivery traffic, more sludge hauling; 

less odor impact to surroundings 
4 3 Second most site expansion, second most chemical delivery traffic, more 

sludge hauling, more odor impact 
 
 




