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Executive Summary 
The City of Santa Fe (City) Wastewater Management Division developed a Master Plan (MP) in 
partnership with HDR Engineering, Inc. for the Paseo Real Wastewater Treatment Plant (WWTP) to 
review and update flows and loadings based on growth projections for 10-year (2025) and 25-year 
(2040) planning periods using 2015 as the base year.  

The MP included the development of a database of key process equipment information at the 
WWTP to establish a process equipment asset inventory. The asset inventory will assist the City 
with management and maintenance of key process equipment as part of the City’s existing WWTP 
Computerized Maintenance Management System (CMMS). A qualitative level condition assessment 
of process equipment was also performed to identify aging or high maintenance equipment that may 
need to be programmed for renewals as part of the City’s capital improvement plan (CIP).   

The MP is intended to provide the City with a phased implementation program for potential short-
term and long-term improvements at the WWTP to meet current and future regulatory water quality 
requirements. The MP will be used as a basis to support the City’s CIP process. The development of 
the MP consisted of the following primary activities and objectives:  

• Flows and loadings assessment including short-term flow monitoring of the City’s wastewater 
collection system to support a Sanitary Sewer Collection System Master Plan being 
developed by City Wastewater Management Staff 

• Steady-state mass balance analysis to establish existing and future loadings of the WWTP 

• Process analysis of existing treatment of process units and associated capacity based on 
typical industry standards 

• Evaluate treatment capacity of individual process units for future regulatory conditions 
focused on nutrient criteria 

• Develop asset inventory database for process equipment 

• Complete a qualitative condition assessment of process equipment  

• Identify improvement needs based on steady-state process analysis and condition 
assessment 

The WWTP currently treats an average annual wastewater flow of approximately 6 million gallons 
per day (MGD). The WWTP facility includes primary, secondary, and tertiary treatment for the liquid 
stream and includes stabilization of the solids streams using anaerobic digestion and biosolids 
composting. The reclaimed water is either discharged to the Santa Fe River or reused for irrigation 
purposes at public and private golf courses, City recreational facilities, construction water, and other 
contract irrigation purposes. The stabilized solids are composted to create a biosolids used by 
private and public users for fertilizer. The City also land applies stabilized solids as part of the solids 
management. The WWTP facility operates under several permits through the US Environmental 
Protection Agency (EPA) and New Mexico Environment Department (NMED) for both the liquid and 
solids stream.    

The City’s WWTP is performing very well to meet current and anticipated future regulatory 
requirement trends focused on nitrogen and phosphorus removal. In addition, the WWTP has 
multiple process units and associated equipment to provide back-up in the event a process unit or 
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related equipment is taken out of service for maintenance or repair. The anaerobic digesters do not 
have the same redundancy as other process units. Emergency repairs were required in 2013 and 
required the City to take a digester out of service. If a digester is taken out of service the City does 
not have adequate detention time to meet regulatory requirements. The City has other options 
including sludge holding tanks, lime stabilization, and drying beds to help manage the solids if 
needed for emergency purposes; however, the MP recommends new digesters be added for 
operational flexibility and allow maintenance and repair of the existing digesters.  

The result of the process analysis indicates there are no major improvements needed immediately at 
the WWTP to meet regulatory requirements; however, there are opportunities for process 
optimization to improve the current treatment performance with a focus on nutrient removal 
optimization. In addition, the following near-term and long-term improvements are recommended 
based on the process capacity analysis:  

• Evaluation and/or installation of a new wastewater influent sampler (0-5 years) 

• Additional anaerobic digesters (solids stream stabilization) – near-term (0-5 
years) 

• Sidestream management (solids dewatering liquid stream) – short- term (5-10 
years) 

• Additional Aeration basin (liquid stream) – long-term (10-20 years) 

The process equipment condition assessment used a standard approach by evaluating the age of 
the equipment, maintenance history, and reliability (i.e., backup units) to evaluate remaining useful 
life and reliability. The City schedules and performs regular maintenance using the City’s CMMS 
Antero by Allmax, which increases the reliability of key process equipment. However, there is 
existing process equipment that receives a favorable rating because of redundant units but is either 
at the end of the rated useful life or has a high maintenance history. Based on the age of the 
equipment and maintenance history, the following process equipment assemblies are recommended 
for rehabilitation or replacement:  

• Aeration basin blowers replacement – near-term (0-5 years) 

• Return activated sludge (RAS) pumps replacement – near-term (0-5 years) 

• Existing anaerobic digester roof replacement – short-term (0-5 years) 

• Mixed liquor suspended solids (MLSS) pumps replacement – near to short 
term (0-10) 
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1 Introduction 
The City of Santa Fe (City) in partnership with HDR Engineering, Inc. developed a Master Plan for 
the Paseo Real Wastewater Treatment Plant (WWTP). The Master Plan (MP) is intended to provide 
the City with a phased implementation program for future improvements at the WWTP to meet future 
regulatory water quality standards and population growth for 10 and 25-year planning periods using 
2015 as the base year. The Master Plan will be used as the basis to support the City’s Capital 
Improvement Plan (CIP) process and identify short-term and long-term improvements. 

2 Approach and Objectives 
The major objective of the MP is to establish an initial planning document for the City to identify 
potential treatment process related needs at the WWTP based on regulatory projects and growth 
projections. The approach for the MP consists of the following:  

• Evaluate historical flows and other wastewater characteristics data from the WWTP  

• Determine existing and projected flows and loads for future planning horizons  

• Perform short-term flow monitoring of City wastewater collection system to support the 
development of a Sanitary Sewer Collection Master Plan by Wastewater Management 
Division Staff  

• Steady-state mass balance analysis to establish existing and future loadings of the WWTP 

• Process analysis of existing treatment of process units and associated capacity based on 
typical industry standards 

• Evaluate treatment capacity of individual process units for future regulatory conditions 
focused on nutrient criteria 

• Develop an asset inventory database for process equipment 

• Complete a qualitative condition assessment of process equipment  

• Identify improvement needs and potential improvements 

3 Regulatory Requirements 
The current surface water discharge requirements for the WWTP facility were issued in 2010 by the 
United States Environmental Protection Agency (USEPA) Region 6 Water Quality Protection 
Division (6WQ) and are documented in the National Pollutant Discharge Elimination System 
(NPDES) permit (Permit No. NM0022292). Table 1 provides a summary of selected pollutants 
regulated by the City’s existing NPDES permit. 
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 Table 1: Summary of Existing NPDES Discharge Limits for Selected Pollutants 

Parameter 30-Day 
Average 

Max Day 7-Day 
Average 

30-Day 
Average 

Max Day 7-Day 
Average 

Units pounds per day (lb/d), 

unless noted otherwise 

milligrams per liter (mg/L), 

unless noted otherwise 

Carbonaceous Biological Oxygen 
Demand, 5-day (CBOD) 

709 N/A Report 10 N/A 15 

Total Suspended Solids (TSS ) 2,127 N/A Report 30 N/A 45 

Ammonia Nitrogen (Total as N) 141.8 Report N/A 2 Report N/A 

Nitrate-Nitrite (Total as N) 212.7 Report N/A 3 Report N/A 

Note:  Based on NPDES Permit No. NM0022292 issued in June 2010 

The City was issued a preliminary proposed NPDES permit in 2015. The proposed draft permit 
includes nutrient limits of 3.1 mg/L (30-day average) for phosphorus and 6.9 mg/L (30-day average) 
for nitrogen. The final nutrient limits for phosphorus and nitrogen are pending final discussions 
between the City, EPA and the New Mexico Environment Department (NMED). As shown in Table 1, 
the existing NPDES permit has discharge limits based on various averaging periods. The baseline 
flows and loads to meet the discharge permit are based on meeting the averaging periods identified 
within the permit, as well as other key loading conditions important in sizing of individual unit 
treatment processes. The existing NPDES permit is included in Appendix A.  

The City also has two operating groundwater discharge permits (DPs) with NMED including DP-289 
(See Appendix B) for effluent reuse and DP-135 (See Appendix C) for subsurface sludge injection. 
DP-289 is currently in the public review process of renewal and contains Class 1B effluent standards 
for the WWTP. DP-135 was issued in November 2011 and the City is currently in the permit renewal 
application process. The NPDES permit contains more stringent effluent regulations and will be used 
as the basis of the process evaluation. Descriptions for the averaging periods that are used for 
design purposes and that must be met for either compliance with the existing or preliminary 
proposed NPDES permit are as follows: 

• 30-Day Average or Max Month (MM): MM is defined as the month at which maximum flows 
and loads occur over the course of a year (historically occurs in January, February or March 
based on data analysis).  

• 7-Day Average or Max Week (MW): MW is defined as the maximum flow and load averaged 
over a 7 day timeframe (historically occurred during the winter months based on data 
analysis). 

• Max Day (MD): MD is defined as the maximum daily flow and load throughout the year 
(historically occurred during the winter months based on data analysis).  
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4 Existing Facilities 
The Paseo Real WWTP treats municipal wastewater flow from the City of Santa Fe. The facility 
currently treats a hydraulic flow of approximately 6 million gallons per day (MGD) and is permitted for 
a maximum month capacity of 13 MGD. The WWTP facility includes primary, secondary, and tertiary 
treatment of the liquid stream with final disinfection and stabilization of the solids streams using 
anaerobic digestion and biosolids composting. Table 2 provides a summary of the unit processes for 
the WWTP liquid and solid streams. 

 
Table 2: Summary of Existing General Facilities 

Facility Number of Units Description 

Liquid Stream 

Screens 2 Fine screen 6mm opening 

Grit Removal 2 Aerated Grit 

Primary Clarifiers 2 94 ft. diameter, 10.5 side water depth (SWD) 

Biological Treatment 2 4 Anaerobic basins (325,000 gal each) followed by 2 
aeration basins (3.26 Million gals each at 16.27 ft side water 
depth) 

Secondary Clarifiers 6 Rectangular Clarifiers 
170 ft length, 32 ft. width, 12.14 SWD 

Filters 3 Cloth, 2 Sand Cloth filters, 783 sf total surface area per filter. 
Sand filters, 1,568 sf total surface area (not in operation) 

Disinfection 4 Ultraviolet 

Solids Stream 

Dissolved Air Flotation 3 DAF1= 48 ft length, 12 ft width, 8 ft. depth (2) 
DAF 2=40 ft length, 12 ft width, 8.75 ft depth (1) 

Anaerobic Digester 2 26 ft. depth, 55 ft. diameter 
Lime stabilization upstream 

Sludge Storage 2 Sludge Holding 1 = 55 ft diameter, 15’ SWD (digested 
sludge) 
Sludge Holding 2 = 90 ft diameter, 31.5 SWD 

Belt Filter Press 2 2  meter belt width 
90 gpm washwater 

Disposal  Composting and disposal through subsurface injection 

 

Treated effluent from the facility is either discharged to the Santa Fe River or is reused for irrigation 
purposes at City and private golf courses, City recreational facilities, construction water and other 
contract irrigation purposes. A flow schematic for the WWTP facility is shown in Figure 1 and an 
overview of the facility is shown in Figure 2. 
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Figure 4-1: Paseo Real WWTP - Flow Schematic 
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Figure 4-2: WWTP Overview 

 

 

 Liquid Stream 
1 – Headworks 
2 – Primary Clarifiers 
3 – Bioselectors 
4 – Aeration Basins (Biological 
Process) 
5 – Secondary Clarifiers 
6 – Filters 
7 – UV Disinfection 
8 – Post Aeration 

    

 Solids Handling 
A – Sludge Thickening (DAF) 
B – Anaerobic Digesters 
C – Sludge Holding Tanks 
D – Lime Sludge Stabilization 
E – Sludge Dewatering 
F – Biosolids Compost Facility 
G – Sludge Injection Field 
H – Sludge Drying Beds 
I – Temp Biosolids Storage 
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5 Determination of Wastewater Flows 
This section discusses the development of the existing and future projected wastewater flows for the 
WWTP, which included completion of a review of the service area, a review of population data, and 
evaluation of historical influent flow data for the WWTP. Flow projections were developed using two 
methods. The first method is the most typical – flow estimates were calculated based on the 
historical influent flow data for the WWTP and population data. The flow projections for the second 
method were developed using land use and zoning data. The calculations completed for each 
method are described in the sections below. 

5.1 WWTP Service Area 
The WWTP is responsible for providing sewer service for an area defined by the boundary known as 
the Presumptive City Limits. The City also provides sewer service for the Agua Fria Village, which is 
contained completely within the Presumptive City Limits, and other subdivisions located beyond the 
Presumptive City Limits including Vista Aurora (a development located within the Agua Fria Village 
boundary), Thornburg, Aldea, Tessera, Old Las Vegas Highway, and the Santa Fe Brewery.  

The Presumptive City limits were created as a result of a 2008 Settlement Agreement between the 
City of Santa Fe and Santa Fe County and includes all properties currently within the City’s 
municipal limits and all properties within Santa Fe County that are beyond the existing municipal City 
limits but are scheduled to be annexed into the City limits in the future. Under the terms of the 
Settlement Agreement, the City is to provide water and sewer service to those areas within the 
Presumptive City limits and the County is to provide water and sewer service to those areas outside 
of the Presumptive City Limits. 

The Agua Fria Village is a Traditional Historic Community within Santa Fe County as designated by 
the Santa Fe Board of County Commissioners in 1995 and subsequent Santa Fe County Ordinance 
#1996-16. Although the Agua Fria Village is contained completely within the Presumptive City Limits, 
it is not anticipated to be annexed and is expected to remain part of County jurisdiction. In the 2008 
Settlement Agreement, the County is to be responsible for providing water and sewer service to the 
Agua Fria Village. However, the Agua Fria Village currently does not have its own wastewater 
collection and treatment system so it has historically relied upon the City’s wastewater collection 
system and WWTP for treatment. As a result, it is anticipated that all wastewater flows generated by 
current and future developments within the Agua Fria Village will continue to be served by the City’s 
Paseo Real WWTP facility.  

In total, the service area for the WWTP shown in Figure 3 encompasses approximately 39,742 acres 
or 62 square miles. Table 3 provides a summary of the areas served by the WWTP. 
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Figure 5-1: Sewer System Service Area 

 
Table 3. WWTP Service Area Summary 

Item 
Area 

(Square Feet) (Acres) 

Municipal City Limits 1,463,216,484 33,591 

Presumptive City Limits 169,223,833 3,862 

Agua Fria Village 65,839,967 1,511 

Aldea de Santa Fe 13,421,890 308 

Tessera 6,340,907 146 

Thornburg 10,762,360 247 

Harry’s Road House 3,331,306 76 

Total 1,732,136,747 39,742 
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5.2 Population 
This section discusses the evaluation of population data completed for developing growth 
projections used for estimating future wastewater flows and loads for the WWTP. 

5.2.1 Existing Population 
Population data for the WWTP service area was obtained from the University of New Mexico (UNM) 
Bureau of Business & Economic Research (BBER), which is New Mexico’s lead agency in the US 
Census Bureau’s State Data Center program and is the state’s primary source for economic, social 
and demographic data. 

Per the US Census data obtained from BBER, the population within the City’s municipal limits was 
55,859 residents in 1990, 62,203 residents in 2000, and 67,947 residents in 2010. Based on this 
data, the increase in population for the ten-year period between 1990 and 2000 was approximately 
11 percent, representing an average increase of 1.14 percent per year. Similarly, between 2000 and 
2010 the City’s overall population increased by approximately 9.2 percent for an average estimated 
growth of approximately 0.92 percent per year. 

HDR also coordinated with staff from the City’s Long Range Planning Division to obtain information 
on historical population and future potential growth within the City. The information provided contains 
land use assumptions / growth projections for the City’s municipal limits and the Urban Area, which 
is the same area identified herein as the Presumptive City Limits. The population data provided by 
the City is provided in Appendix D. 

Per the City’s population data, the population within the City’s municipal limits was reported as 
62,203 residents in 2000 and 67,947 residents in 2010. This data is also based on the US Census 
and is consistent with the BBER data. For the same period, the City estimated the population for the 
Presumptive City Limits to be 79,100 residents in 2000 and 84,877 residents in 2010.  

For the period between 2000 and 2010, the majority of growth (~ 99 percent) occurred within the 
City’s municipal limits where the population increased by 5,744 residents and the area outside of the 
City only included an increase of 33 residents. This trend is anticipated to continue in the future and 
as a result eventually it won’t be necessary to make a distinction between the City Limits and 
Presumptive City Limits.  

Per further discussions with the City’s Long Range Planning Division, as of January 1, 2016, the 
population within the City’s municipal limits was estimated to be 83,200 residents. In 2014, the City 
annexed areas outside of the City, which increased the population by 13,200 residents. The 
corresponding population for the Presumptive City Limits was estimated to be 87,200 residents. 

5.2.2 Population Projections 
Based on the historical population data from BBER and the information on future potential growth 
provided by the City’s Long Range Planning Division, the growth trend for the City appears to be 
relatively stable at a rate of approximately one percent per year. 

The information on future potential growth provided by the City’s Long Range Planning Division 
contains land use assumptions / growth projections for the City’s municipal limits and Presumptive 
City Limits. The projections completed by the City are for a period of seven years from the beginning 
of the Year 2014 through the end of the Year 2020 and are broken down by residential and non-
residential land use. 
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According to the City’s information, in general, it is estimated that growth through the Year 2020 will 
be on a pace slower than what was experienced over the last 10 years. This is mainly due to the 
recent downturn in the economy and an overall slowdown in population growth for the area. 

Residential growth will continue to be slow. It is anticipated that the majority of any growth that 
occurs will be associated with larger master-planned developments. On average, it is estimated that 
250 single-family units and 50 multi-family residential units will be added per year with each new 
housing unit containing an average of 1.67 occupants. 

Non-residential construction, mainly comprised of commercial construction, is also anticipated to 
continue at a modest pace. It is estimated that an annual average of 175,000 square feet of new 
commercial construction will occur each year based on the annual average of new commercial 
development that occurred in the City between the Years 2006 and 2012. 

As indicated, the information provided by the City’s Long Range Planning Division provides 
population projections through the Year 2020. However, for the purpose of the Master Plan for the 
Paseo Real WWTP, it is necessary to estimate the potential wastewater flow requirements through 
the Year 2040. Since no other information regarding future growth beyond 2020 is available, the 
future population was estimated based on the assumption that growth rates will follow a trend similar 
to what has been observed over the last 20 years, which is a growth rate of one percent per year. 

The population projections were developed by using the City population of 83,200 residents for the 
Year 2015 and applying the estimated growth rate of one percent per year for the 25-year planning 
horizon. This was completed based on the fact that in recent years the majority of growth within the 
service area for the WWTP has occurred within the City’s municipal limits. In addition, at some point 
the City’s municipal limits and Presumptive City Limits will be the same as the City continues to 
annex areas from Santa Fe County. A summary of the historical and future projected population for 
the City of Santa Fe through the Year 2040 is provided in Figure 4.  

As shown on Figure 4, for the future planning horizon of 25-years, the future population for the City 
is estimated to be approximately 87,113 residents in the Year 2020 and 104,694 residents in the 
Year 2040.       

It is important to note, the City’s Long Range Planning Division estimates that at build-out, the 
population for the City will be approximately 105,000 residents. However, the time frame for when 
build-out is anticipated to be realized is not known. It is possible that build-out may not be realized 
until after the Year 2040 or could occur sooner if growth rates accelerate beyond what is currently 
anticipated. For the purposes of this Master Plan, achieving build-out over the 25-year planning 
horizon is considered to be reasonable and will provide a conservative basis for evaluating the 
WWTP facility.  
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Figure 5-2: City of Santa Fe Historical and Future Projected Population 
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5.3 Calculation of Wastewater Flows based on Population 
and Historical WWTP Influent Flows 

In the first method, flow projections for the WWTP were developed using the population projections 
in combination with historical influent flow data for the WWTP. The evaluation of historical influent 
flow data and flow projections are described in the following sections. 

5.3.1 Historical WWTP Influent Flows 
In 2006, HDR was contracted by the City’s Wastewater Management Division to provide a process 
assessment of the WWTP to evaluate improvements to be completed as a part of CIP No. 932 which 
included two new final clarifiers, one new dissolved air flotation (DAF) unit, and a Class A sludge 
composting facility. The process assessment included an analysis of historical flows and loads to 
evaluate the performance of existing units in relation to industry standards, evaluation of treatment 
alternatives to address observed increases in biochemical oxygen demand (BOD) and total 
suspended solids (TSS) influent concentrations, and sizing of the new process units proposed by the 
City.  

As a part of the project completed in 2006, HDR analyzed four years of historical flow and 
performance data (June 2001 to March 2005) for the WWTP and reviewed the 1996 Master Plan 
Report compiled by Greeley and Hansen (GH). HDR updated the findings of the GH report using the 
more recent historical data. Table 4 summarizes the GH (1996) and HDR (2006) flows for a 40-year 
projection period through 2045 and is provided as a reference for comparison to updated projections 
completed herein. 

 

Table 4: Historic and Projected Influent Flows from 2006 HDR Study 

 Flow (MGD) 

Parameter 
Year 2006 Year 2045 

HDR GH HDR GH 

Average Flow Rate 5.4 - 12.0 12.5 

Max Month Flow Rate - - 13.5 13.75 

Peak Hour Flow Rate - - 27 27 

 

As part of the 2006 study, it was determined that between 1996 and 2006, there was a significant 
increase in TSS, BOD and Chemical Oxygen Demand (COD) concentrations and a corresponding 
decrease in flow relative to the population. These trends are likely due to a combination of 
aggressive water conservation programs, low flow fixtures, more water efficient appliances, and 
completion of improvements to the collection system. 

As a follow-up to the evaluation completed in 2006, an analysis on a subsequent dataset for a seven 
year period (January 2008 to December 2015) was completed as a part of this project. The data 
provided by the City included flows and concentrations for selected wastewater 
constituents/characteristics at the influent sampler for the WWTP.  
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It is important to note the influent sampler includes the raw influent from the collection system and 
the dewatering filtrate return stream from the WWTP. Based on sampling of the dewatering filtrate, 
which is described later in this report, the dewatering filtrate was determined to be less than one 
percent of the total flow for the WWTP. 

The dataset provided by the City was first checked for erroneous or missing data. Due to large 
variability with the data, it was found that accurate flow and load measurements could not be 
determined for the data recorded prior to 2012. Figure 5 shows the influent flow data provided by the 
City from January 2012 through August 2015.  

As shown in Figure 5, there is a significant drop in flow during the first half of 2012, with relatively 
steady influent flows following the mid-year 2012. Therefore, the analysis only considered the data 
from July 2012 through June 2015 which represents three consecutive years of complete data.  

Based on evaluation of the historical influent flow data, it was determined that the WWTP treats an 
average annual flow of approximately 5.5 MGD.  

 

 

Figure 5-3: Historical WWTP Influent Flow Meter Data 

5.3.2 Flow Monitoring 
The historical influent flow for the WWTP was also confirmed as a part of a flow monitoring study 
completed by HDR in conjunction with the development of the Master Plan for the Paseo Real 
WWTP facility.  

The City requested that HDR complete a flow monitoring study primarily to provide supplemental 
data for the City’s Wastewater Management Division staff for their use in completing a Master Plan 
for the Sanitary Sewer Collection System. 

The flow monitoring data was collected to obtain flow data for dry and wet weather conditions as 
needed to determine: 

 Flow rates and diurnal patterns throughout the City’s sewer collection system. 
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 Actual flows for the 11 major sewer basins established by the City’s Wastewater 
Management Division staff and strategically selected trunk sewer lines. 

 Average flow rates for the various types of land use within the City including residential 
(single and multi-family), hotel/motel, commercial, and industrial. 

A comparison was made between the historical data for the influent flow meter at the WWTP vs. the 
data collected by the flow monitors in the sewer collection system. 

The average flow for the WWTP was 5.42 MGD for the Year 2015 based on data for the influent flow 
meter provided by the City. For the corresponding period of the flow monitoring study (August 8, 
2015 through November 23, 2015), the average flow recorded by the influent flow meter at the 
WWTP was 5.30 MGD.  

During the period between September 10, 2015 and October 9, 2015, the flow monitors recorded an 
average dry weather flow of 5.45 MGD being conveyed to the WWTP which compares well to the 
average flow of 5.30 MGD recorded by the WWTP influent flow meter during the period coincident 
with the flow monitoring study and the average flow of 5.42 MGD calculated for the Year 2015 from 
the historical data. 

Appendix E includes additional discussion pertaining to the flow monitoring study and the results that 
were obtained. 

5.3.3 Per Capita Wastewater Flow 
The historical population and influent flow data was also used in determining the associated per 
capita wastewater flow. Corresponding population and influent flow data was available for the Year 
2000 and 2015. For the Year 2000, the average daily influent flow rate to the WWTP was 6.5 MGD 
and the population was 62,203 for the City’s municipal limits and 79,100 residents for the 
Presumptive City Limits. Based on these values the City’s per capita wastewater flow was calculated 
to range between 81 and 103 gallons per capita per day (gpcd). For the Year 2015 the per capita 
flow was estimated at approximately 63 to 66 gpcd based on a population of 83,200 residents for the 
City’s municipal limits, 87,200 for the Presumptive City Limits and average daily influent flow rate to 
the WWTP of 5.5 MGD. 

The calculated per capita flow varies based on which population, the City’s municipal limits or 
Presumptive City Limits, is used for completing the calculations. As stated previously, the WWTP 
provides service for the Presumptive City Limits. The Presumptive City Limits includes the City’s 
municipal limits plus other areas outside that City within Santa Fe County that are scheduled to be 
annexed sometime in the future. The Presumptive City Limits provides the overall extent of the 
service area for the WWTP but it is known that not all residents residing within the region are 
connected to the sanitary sewer system. The actual population connected to the sanitary sewer 
system is likely somewhere between the population for the City and Presumptive City Limits. As a 
result, the range of per capital flows calculated provides a minimum and maximum basis for use in 
projecting future flows. 

As is the case with the influent flow for the WWTP, the per capita wastewater flow for the City has 
decreased over the years. Based on comparison with typical rates for other US municipalities the per 
capita flow rate of 81 to 103 gpcd calculated for the Year 20000 is generally within the range of 
typical industry standards. The value of 63 to 66 gpcd calculated for 2015 is considered to be slightly 
low but is not exceptional. As noted previously, it is known that the City has implemented an 
aggressive water conservation program and other contributing factors such as low flow fixtures, 
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more water efficient appliances, and completion of improvements to the collection system have 
resulted in a reduction in the per capita flow rate. Additionally, the per capita wastewater flow is a 
combined flow since it includes all flow contributions to the WWTP which are from both residential 
and non-residential sources. 

5.3.4 Wastewater Flow Peaking Factors 
A peaking factor is defined as the ratio between various averaging periods. For example, the 
peaking factor for maximum average and average annual flows is the maximum month average flow 
(e.g., 30-day maximum average) divided by the annual average flow. Peaking factors for the raw 
influent flow were compiled for each year and projected forward based on population projections. 
This approach is commonly referred to as the calendar method, which is a statistical analysis 
method in which peaking factors are determined based on historical data for each calendar year. In 
this case, the calendar year refers to months from July through June of the following year (i.e., 12-
consecutive months). 

Table 5 provides a summary of the peaking factors determined from the data evaluation. Three 
independent peaking factors for each averaging period were developed for each 12-month period of 
interest (7/2012-6/2013; 7/2013-6/2014; 7/2014-6/1015). Of those data points per averaging period, 
the maximum peaking factor was conservatively used to populate Table 5. For example, the 
maximum month to average annual peaking factors for each year of the three-year period are 1.08, 
1.07, and 1.07. The 1.08 value from July 2012 through June 2013 was used to populate Table 5.  

Table 5: Wastewater Flow Peaking Factor with Respect to 
Average Annual Summary 

Parameter Max Month Max Week Max Day 

Peaking Factor 1.08 1.13 1.18 

 

5.3.5 Existing Wastewater Flows 
The projected maximum monthly, maximum weekly, and maximum daily flows and loads can be 
determined by first determining the average annual flow and then applying the developed peaking 
factors. As indicated previously, the average annual flow for the WWTP was 5.5 MGD based on a 
review of the most recent influent flow data. 

Table 6 provides a summary of the existing flows for the WWTP determined from the data evaluation 
and peaking factors. 

Table 6: Summary of Existing Wastewater Flows based on 
Historical WWTP Influent Flow Data 

Parameter Flow (MGD) 

Average Annual Flow 5.5 

Max Day Flow 6.5 

Max Week Flow  6.2 

Max Month Flow 6.0 
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5.3.6 Wastewater Flow Projections based on Population and Historical 
WWTP Influent Flows 

Based on completion of the data review and analysis above, estimates of the future flows to be 
conveyed to the WWTP were developed. Future flows were developed through the Year 2040 for an 
overall planning horizon of 25 years and were based on using the future projected population and 
the associated per capita wastewater flows.  

A per capita wastewater flow of 66 gpcd was used for the period between 2015 and 2020. Due to the 
unpredictability associated with estimating future population the per capita wastewater flow of 81 
gpcd was used for the period between 2020 and 2040 to provide a more conservative estimate of 
the potential flow for the years further into the future. 

The resulting estimated average annual wastewater flows are 5.8 MGD for the Year 2020 and 8.5 
MGD for the Year 2040. The flow for the Year 2040 represents an overall increase of approximately 
55 percent over the flow for the Year 2015. 

Table 7 provides a summary of the future flows for the WWTP.  

Figure 6 provides a summary of the projected wastewater flows through the Year 2040. 

 
Table 7: Summary of Projected Wastewater Flows based on Historical WWTP Influent 
Flow Data 

Parameter 

Year 2025  Year 2040 

Average 

Annual 

Max 

Month 

Max 

Week 

Max 

Day 

 Average 

Annual 

Max 

Month 

Max 

Week 

Max 

Day 

Flow (MGD) 5.8 5.8 6.6 6.8  8.5 9.2 9.6 10.0 
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Figure 5-4: Wastewater Flow Projections based on Population and Historical WWTP Influent Flows 

5.4 Calculation of Wastewater Flows based on Land Use 
and Zoning 

In the second method, flow projections for the WWTP were developed using land use and zoning 
data in combination with the service area boundaries. The land use projections are described in the 
following sections. 

5.4.1 Existing Land Use and Zoning 
The service area for the WWTP includes a variety of land uses. A limited review of the City’s zoning 
code was completed to develop an understanding of the City’s zoning guidelines and determined 
that the City’s zoning code defines twenty-six (26) major zoning districts including residential and 
non-residential (i.e. commercial and industrial) land use. Table 8 provides a summary of the zoning 
categories and current distribution of each land use throughout the City. An illustration showing the 
distribution of land use and zoning throughout the sewer system service area is provided in Figure 7. 
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Table 8: City of Santa Fe Zoning Districts 

Zoning Category Description Area (ft2) Area (acre) 

Residential Land Use 

RR Rural Residential 4,692,848 108 

R1, R1PUD Single Family Residential - 1 DU/Acre 594,194,095 13,641 

R2, R2DT, R2PUD, R2AC Single Family Residential - 2 DU/Acre 60,909,310 1,398 

R3, R3PUD Single Family Residential - 3 DU/Acre 89,547,428 2,056 

R4 Single Family Residential - 4 DU/Acre 17,012,909 391 

R5, R5DT, R5PUD, R5AC, R6, 
R6PUD  

Single Family Residential - 5 to 6 DU/Acre 160,074,861 3,675 

R7, R7I, R7PUD, R8 Single Family Residential - 7 to 8 DU/Acre 15,097,692 347 

RC5, RC5AC Residential Compound - 5 DU/Acre 882,171 20 

RC8, RC8AC Residential Compound - 8 DU/Acre 8,818,382 202 

R10, R10PUD Multiple Family Residential - 10 DU/Acre 4,674,411 107 

R12, R12PUD Multiple Family Residential - 12 DU/Acre 19,189,061 441 

R21, R21PUD Multiple Family Residential - 21 DU/Acre 38,020,167 873 

R29, R29PUD, R29AC Multiple Family Residential - 29 DU/Acre 8,388,616 193 

RAC Residential Arts & Crafts 1,720,312 39 

MHP Mobile Home Park 13,782,164 316 

Non-Residential Land Use 

C1, C1PUD Office and Related Commercial 19,864,768 456 

C2, C2PUD General Commercial 75,114,363 1,724 

C4 Limited Office and Retail 520,446 12 

HZ Hospital Zone 3,075,768 71 

BCD Business Capital District 21,690,830 498 

I1 Light Industrial 139,711,143 3,207 

I2 General Industrial 10,682,675 245 

BIP Business Industrial Park 20,197,190 464 

PRC, PRRC Planned Community 158,938,435 3,649 

SC1, SC2, SC3 Planned Shopping Center 12,215,817 280 

MU Mixed Use 11,208,276 257 
Note:  
Table includes zoning information for all areas within the City’s municipal city limits with the exception of the Agua Fria Village. All 
other areas beyond the City Limits (i.e. Presumptive City Limits and other subdivisions) are excluded as zoning data for these 
areas was not available. 
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Figure 5-5: Sewer System Service Area – Land use and Zoning 
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The majority of land within the service area, approximately 70%, is comprised of residential land use 
(See Figure 7). 

As indicated previously, the service area for the WWTP includes approximately 36,946 acres (62 
square miles) of land but this includes all land (i.e. both developed and undeveloped). The existing 
service area includes a total of 38,627 parcels but all parcels do not currently contribute wastewater 
to the WWTP. Some parcels are currently served by on-site septic systems, some are not connected 
to an existing sewer main and some are vacant and/or undeveloped. 

To determine the wastewater flow for existing conditions it was first necessary to identify the existing 
properties that currently contribute wastewater to the WWTP. For the purposes of this analysis, any 
parcel located within 50 ft of an existing sewer main was considered to be served by the WWTP. 
Based on this criteria, it was determined that approximately 33,776 parcels are currently located 
within 50 ft of an existing sewer main. These parcels encompass an area of 15,900 acres, which 
represents approximately 45% of the existing service area.  

Next, these parcels were reviewed to determine their current development status (i.e. developed or 
vacant). Using a GIS layer of parcels provided to HDR by the City the status for each parcel (i.e. 
Vacant or Not Vacant) was reviewed and all parcels identified to be “Vacant” were removed from the 
data set. A total of 4,851 parcels were determined to be “Vacant”. Figure 8 shows all parcels located 
within 50 ft of an existing sewer main along with their corresponding status. 

After identifying all developed parcels, the type of land use and zoning for each of these parcels was 
determined. Figure 9 shows the land use and zoning for all developed parcels. 

The WWTP receives wastewater from both residential and non-residential (e.g. commercial and 
industrial) customers. A series of calculations were completed to determine the quantity of 
wastewater flow contributed by each customer category. The residential portion of the wastewater 
flow was determined first and was calculated based on estimating the number of dwelling units 
(DU’s) and equivalent population and then applying a typical per capita wastewater flow. The 
number of existing DU’s within each zoning category was estimated from a GIS layer of address 
points for the City provided to HDR. A review of this data indicated that an address point was 
assigned to any location containing a building or structure. For areas of residential land use, the GIS 
layer of address points was used to determine the number of DU’s within each zoning category. 
After determining the number of DU’s, the equivalent population was estimated based on assuming 
a population of 2 people per DU which was assumed based on information provided by staff from the 
City’s Long Range Planning Division. The previously calculated per capita wastewater flow of 66 
gpcd was then used to estimate the estimated average dry weather wastewater flow for residential 
areas. 

Based on the calculations the residential portion of the average dry weather wastewater flow was 
determined to be approximately 4,581,324 gallons per day or 4.58 MGD as summarized in Table 9. 
  

  June 29, 2016 | 21 



Master Plan 
Final Draft 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank.  

22 |  June 2016 



Master Plan 
 Final Draft 

 

 

Figure 5-6: Existing Properties located within 50-ft of an Existing Sewer Main and Development Status 
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Figure 5-7: Land Use and Zoning for Existing Properties located within 50-ft of an Existing Sewer Main 
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Table 9: Existing Wastewater Flow Calculation Summary – Residential Zoning 
Categories 

 
 
  

Estimated
No. of Wastewater Average Dry Weather

Area Existing Residents Estimated Generation Rate Wastewater Flow
Zoning Category Square Feet Acres DU's per DU Population (gpcd) (gpd)
RR 4,188,405 96.15 76 2 152 66 10,032
R1 153,578,136 3,525.70 2,148 2 4,296 66 283,536
R1PUD 7,752,270 177.97 188 2 376 66 24,816
R2 35,119,857 806.25 1,176 2 2,352 66 155,232
R2AC 77,229 1.77 33 2 66 66 4,356
R2DT 542,497 12.45 18 2 36 66 2,376
R2PUD 7,571,658 173.82 439 2 878 66 57,948
R3 24,087,111 552.97 1,629 2 3,258 66 215,028
R3PUD 13,308,212 305.52 1,231 2 2,462 66 162,492
R4 13,916,777 319.49 841 2 1,682 66 111,012
R5 108,310,479 2,486.49 10,104 2 20,208 66 1,333,728
R5AC 299,941 6.89 0 2 0 66 0
R5DT 360,344 8.27 39 2 78 66 5,148
R5PUD 1,303,615 29.93 177 2 354 66 23,364
R6 2,621,174 60.17 305 2 610 66 40,260
R6PUD 2,247,312 51.59 400 2 800 66 52,800
R7 5,880,533 135.00 957 2 1,914 66 126,324
R7I 93,162 2.14 18 2 36 66 2,376
R7PUD 2,432,186 55.84 391 2 782 66 51,612
R8 1,096,491 25.17 231 2 462 66 30,492
RC5 639,562 14.68 50 2 100 66 6,600
RC5AC 73,747 1.69 10 2 20 66 1,320
RC8 4,313,051 99.01 643 2 1,286 66 84,876
RC8AC 2,407,765 55.28 407 2 814 66 53,724
R10 3,156,767 72.47 446 2 892 66 58,872
R10PUD 124,358 2.85 18 2 36 66 2,376
R12 7,848,381 180.18 1,092 2 2,184 66 144,144
R12PUD 2,891,770 66.39 551 2 1,102 66 72,732
R21 22,796,102 523.33 4,551 2 9,102 66 600,732
R21PUD 4,594,866 105.48 1,771 2 3,542 66 233,772
R29 5,261,913 120.80 2,008 2 4,016 66 265,056
R29AC 15,328 0.35 1 2 2 66 132
R29PUD 1,294,308 29.71 751 2 1,502 66 99,132
RAC 1,236,951 28.40 199 2 398 66 26,268
MHP 12,345,216 283.41 1,808 2 3,616 66 238,656
Totals 453,787,471 10,418 34,707 - 69,414 - 4,581,324

% of Total Area 65.5% % of Total Flow 65.4%
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For non-residential areas, the wastewater flow was calculated using typical industry standard 
wastewater generation rates in conjunction with the estimated area of land within each zoning 
category. Based on information obtained from industry guidance documents, commercial and 
business areas were assigned generation rates of 1,200 gallons per acre per day (gpd/Ac) while 
light, medium and heavy industrial areas were assigned wastewater generation rates of 500 gpd/Ac, 
1,500 gpd/Ac and 6,000 gpd/Ac, respectively. Table 10 provides a summary of the land use types 
selected for each zoning category for the purposes of determining the corresponding wastewater 
generation rate. 

 
Table 10: Relationship between Zoning Category and Land use Type 

Zoning Category Land use Type 

C1, C1 PUD, C2, C2PUD, C4 Commercial and Business 

HZ Heavy Industrial 

All BCD Categories Commercial and Business 

I1, I1 PUD Light Industrial 

I2 Medium Industrial 

BIP* Heavy Industrial 

PRC, PRRC Light Industrial 

SC1, SC2, SC3 Commercial and Business 

MU Commercial and Business 

 

For non-residential areas it was assumed that the developed area is approximately equal to ½ of the 
gross area. This assumption was based on information reviewed in the City’s zoning code which 
indicates that for many of the business and commercial zoning categories, the maximum lot 
coverage allowable is 60 percent. Using the estimated developed areas for the non-residential 
parcels, the non-residential portion of the average dry weather flow was determined to be 
approximately 2,429,097 gallons per day or 2.43 MGD as summarized in Table 11.  
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Table 11: Existing Wastewater Flow Calculation Summary – Non-Residential 
Zoning Categories 
 

 
  

Estimated
Developed Wastewater Average Dry Weather

Total Gross Area Area Generation Rate Wastewater Flow
Zoning Category (Sq. Ft.) (acres) (acres) (gpd/Acre) (gpd)
C1 9,518,283 218.51 109.26 1,200 131,107
C1PUD 2,006,136 46.05 23.03 1,200 27,633
C2 36,693,251 842.37 421.18 1,200 505,421
C2PUD 6,337,375 145.49 72.74 1,200 87,292
C4 386,459 8.87 4.44 1,200 5,323
HZ 2,353,854 54.04 27.02 6,000 162,112
BCD 9,582 0.22 0.11 1,200 132
BCDALA 1,387,835 31.86 15.93 1,200 19,116
BCDBAR 435,144 9.99 4.99 1,200 5,994
BCDCER 1,066,937 24.49 12.25 1,200 14,696
BCDDON 408,902 9.39 4.69 1,200 5,632
BCDEAS 1,488,244 34.17 17.08 1,200 20,499
BCDLEN 42,958 0.99 0.49 1,200 592
BCDLOR 183,545 4.21 2.11 1,200 2,528
BCDMAR 1,629,203 37.40 18.70 1,200 22,441
BCDMCK 464,339 10.66 5.33 1,200 6,396
BCDOLD 282,655 6.49 3.24 1,200 3,893
BCDPLA 933,311 21.43 10.71 1,200 12,856
BCDRED 3,258,628 74.81 37.40 1,200 44,885
BCDROS 649,145 14.90 7.45 1,200 8,941
BCDSAN 793,613 18.22 9.11 1,200 10,931
BCDSTA 1,468,468 33.71 16.86 1,200 20,227
BCDWES 641,389 14.72 7.36 1,200 8,835
I1 97,178,273 2,230.92 1,115.46 500 557,731
I1PUD 1,500,647 34.45 17.23 500 8,613
I2 7,988,715 183.40 91.70 1,500 137,548
BIP* 2,493,789 57.25 28.62 6,000 171,750
PRC 38,049,054 873.49 436.75 500 218,373
PRRC 7,126,170 163.60 81.80 500 40,899
SC1 2,478,306 56.89 28.45 1,200 34,137
SC2 3,450,403 79.21 39.61 1,200 47,527
SC3 3,005,203 68.99 34.50 1,200 41,394
MU 3,168,386 72.74 36.37 1,200 43,642
Totals 238,878,202 5,484 - - 2,429,097

% of Total Area 34.5% % of Total Flow 34.6%
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Table 12 provides a summary of the existing flows for the WWTP determined from the land use and 
zoning data. 

Table 12: Summary of Existing Wastewater Flows based on 
Land Use and Zoning Flow Data 

Item Flow (MGD) 

Existing Wastewater Flow for 
Residential Zoning Categories 

4.58 

Existing Wastewater Flow for Non-
Residential Zoning Categories 

2.43 

Total Existing Wastewater Flow 7.01 

 

Based on the calculations completed, the total estimated average dry weather wastewater flow for 
the WWTP is approximately 7.01 MGD (4.58 residential + 2.43 non-residential). The residential 
portion constitutes 65 percent of the total flow while the non-residential portion of the total flow is 35 
percent. 

To evaluate the accuracy of the calculations completed, the flow estimated from land use and zoning 
data was compared to the historical WWTP influent flow meter data. As indicated previously, the City 
provided daily flows recorded by the influent flow meter at the WWTP for the period between July 
2012 and June 2015. From this data the average daily flow for the WWTP was determined to be 5.5 
MGD. Comparing the wastewater flow calculated using land use and zoning data with the actual flow 
observed at the WWTP, the calculated flow is significantly higher (7.01 MGD vs. 5.5 MGD). 

Further evaluation of the calculations shows that the calculations determined a population of 
approximately 69,414 people for the residential areas which is lower than the population provided by 
the City which estimates the population to be approximately 83,200 residents as of January 1, 2016. 
Although a lower residential population was estimated, the residential portion of the flow was 
estimated to be 4.58 MGD or 65 percent of the overall wastewater flow. This value appears to be 
within reasonable accuracy and the discrepancy between the calculated flow and the actual flow 
observed at the WWTP is more likely associated with the wastewater flows estimated for the non-
residential land use areas. 

Wastewater generation rates for commercial and industrial facilities can widely vary based on the 
size and type of facility. According to industry guidance documents, wastewater generation rates can 
vary between 800 and 1,500 gpd/Acre for commercial facilities and 1,000 to 3,000 gpd/Acre for light 
to medium industrial facilities. Like most cities, the City of Santa Fe has a wide variety of commercial 
and industrial customers. A more accurate estimate of the wastewater generation rates for the City’s 
commercial and industrial customers would require completing a more comprehensive evaluation of 
the water billing records for individual customers, which was not included in the scope of work for 
this project. These values can be refined if the City has evaluated water billing data and has this 
information readily available. 

5.5 Wastewater Flow Projections Summary 
Wastewater flows for the Paseo Real WWTP were developed using two methods. The first method 
estimated existing and future wastewater flows based on the historical influent flow data for the 
WWTP and population data. The second method developed existing wastewater flows using land 
use and zoning data.  
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Developing wastewater flow rates from actual WWTP historical operations data and population 
projections is a typical approach utilized for WWTP master planning. The estimate of the wastewater 
flow for the WWTP based on land use and zoning was completed as requested by the City primarily 
to assist the City with the Sanitary Sewer Collection System Master Plan being developed by 
Wastewater Management Division staff and for use in making comparisons with historical flow data 
projections for the WWTP. As discussed previously, the flows estimated using this method produced 
a clear discrepancy between the calculated flow and actual flow observed at the WWTP facility. 

As a result, for the purposes of this project, it was decided to use the projected wastewater flow 
rates developed from actual WWTP historical operations and population data since this method 
produced flow rates that were viewed to be reasonable and consistent with what has been 
historically observed at the WWTP facility.  

As summarized in Table 77 and shown in Figure 6, the estimated average annual wastewater flows 
for the Paseo Real WWTP are 5.8 MGD for the Year 2020 and 8.5 MGD for the Year 2040. 

6 Determination of Influent Wastewater 
Characteristics  

This section describes the approach used to develop the existing and projected wastewater 
characteristics and associated loadings. The following paragraphs describe the raw influent data, 
statistical method for evaluating the raw influent data, data validation, and future hydraulic loading 
projections. 

6.1 Data Analysis and Validation 
Historical data from 2008 to 2015 was used for analyzing the current combined loads. The data 
provided by the City included flows and concentrations for selected wastewater constituents/ 
characteristics at the plant influent sampler. Daily loads on a mass basis were calculated using the 
average daily flow and average daily concentration values (i.e., flow times concentration times 8.34 
unit conversion). Loadings were analyzed for the averaging periods of interest (average annual, 
maximum month, maximum week, and maximum day). 

Similar to the flow data discussed in Section 5, the wastewater characteristics dataset provided by 
the City was first checked for erroneous or missing data. Loading data prior to mid-2012 was not 
used due to the previously discussed flow meter issue. As a result, only the data for the Years 2012 
through 2015 were considered in the analysis. Outliers in the dataset were examined for accuracy 
and were removed if found to be erroneous or inconsistent with other sampling data. Figure 10 
shows influent TSS and BOD values from 2008 to 2015. 

The influent TSS and BOD spiked to well over the typical upper limit of approximately 1,000 mg/L in 
mid-2010 and mid-2014. These elevated values were not consistent with other WWTP performance 
data during this timeframe. The data from other downstream unit processes for the same time period 
suggested no significant increase in influent TSS or BOD. Therefore, the circled values were 
removed from analysis. 

Following removal of inconsistent concentration data, the influent loading was calculated by 
multiplying the influent flow times the concentration. Data prior to 2012 was not considered due to 
the flow meter issues which were discussed previously. A plot of the influent TSS and BOD loading 
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is provided in Figure 11. Vertical black lines were added to group data over a 12-month period. Prior 
to July 2012 and after July 2014, the data had significant scatter. In contrast, the data from July 2012 
through June 2014 had minimal scatter. To verify this data trending, the influent ammonia, TKN, 
orthophosphate, and total loading are trended in Figure 12 and Figure 13. Similar to BOD and TSS, 
there was scatter prior to June 2012 but less pronounced scatter following July 2014. 

As a result, the data was grouped in 12-month periods from July through the following June (e.g., 
July 2012 through June 2013) over three consecutive years. The flow and nutrient loadings used all 
three consecutive years (July 2012 through June 2015). The BOD and TSS loading did not include 
the most recent years dataset (July 2014 through June 2015) due to the previously mentioned data 
scatter from July 2014 through June 2015. 

 

 

Figure 6-1: Influent TSS and BOD Concentrations with Inconsistent Data 
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Figure 6-2: Influent TSS and BOD Loading (Removed Inconsistent Data) 

 

Figure 6-3: Influent Ammonia and TKN Loading (Removed Inconsistent Data) 
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Figure 6-4: Influent Orthophosphate and Total Phosphorus Loading (Removed Inconsistent Data) 

 

6.2 Raw Influent Data 
As indicated previously, the influent sampler at the WWTP includes the combined flow of the raw 
influent from the collection system and the dewatering filtrate return stream from the WWTP. The 
dewatering filtrate only constitutes approximately four percent of the plant flow; however, it 
represents a significant portion of the combined influent nutrient loading. The dewatering return 
stream typically represents approximately 15 to 20 percent of the total nitrogen load for plants with 
digestion and dewatering. In order to develop accurate raw influent flows and loads, the filtrate flows 
and loads should be subtracted from the combined values (raw plus filtrate). 

HDR requested filtrate data from the City to develop more accurate influent flows and loads, which 
was not available at the time of the request. Therefore, the City completed sampling and monitoring 
of belt filter press filtrate in December 2015. The results from three sampling events completed by 
the City are presented in Table 13. The first sampling event results had data that is not typical of 
what is observed at other plants. In addition, it was different from the subsequent sampling events. 
Therefore, the first sampling results were not considered when averaging the results of the various 
sampling events. 
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Table 13: Sidestream Sampling Results from December 2015 Sampling 

Parameter Units Sample 1 
(12/3/15) 

Sample 2 
(12/10/15) 

Sample 3 
(12/17/15) 

Average of 
Samples 2 

and 3 

Flow * gpm 60 60 60 60 

Total Suspended Solids (TSS) mg/L 5,260  1,213  1,038  1,126  

Volatile Suspended Solids (VSS) mg/L 3,880  907  800  854  

BOD mg/L   1,665  620  1,143  

Ammonia Nitrogen mg N/L 460  698  761  730  

Total Kjeldahl Nitrogen mg N/L 856  968  983  976  

Orthophosphate mg P/L 100  339  344  341  

Total Phosphorus mg P/L 42  299  303  301  

Alkalinity mg/L as CaCO3 1,440  2,480  2,800  2,640  

pH s.u. 7.8 7.7  7.6  8  

Temperature degrees C 21 21 21 21 

*Filtrate flow based on email correspondence with WWTP O&M staff. 
 

A more detailed description of how the filtrate sampling results were subtracted from the combined 
influent is included in the following sections. 

6.3 Wastewater Characteristics Peaking Factors 
Similar to the approach utilized for developing peaking factors for flow, raw influent wastewater 
characteristic peaking factors were also compiled for each parameter on a yearly basis using the 12-
month calendar method. The maximum peaking factor for maximum month, maximum week, and 
maximum day were used from the set of 12-month calendar values. As previously stated, the flow 
and nutrient loadings used data from July 2012 through June 2015 and the BOD and TSS loadings 
used data from July 2012 through June 2014. 

When utilizing the 12-month calendar method for developing peaking factors for hydraulic loads, it is 
assumed that the quality of the water (e.g., concentration of the selected pollutants) and per capita 
flow rates remain relatively stable. Given that the City has already implemented aggressive water 
conservation and implemented improvements to the sewer collection system, such an approach is 
deemed reasonable as the per capita flows and concentrations are not expected to significantly 
change moving forward. A summary of the raw influent peaking factors for various wastewater 
characteristics are shown in Table 14. 
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Table 14: Summary of Peaking Factors for Influent Wastewater Characteristics 

Parameter Max Month Max Week Max Day 

Biological Oxygen Demand 
(BOD) 1 

1.21 1.35 1.63 

Chemical Oxygen Demand 
(COD) 1 

1.29 1.49 1.82 

Total Suspended Solids (TSS ) 
1 

1.25 1.52 1.55 

Ammonia Nitrogen 2 1.19 1.30 1.45 

Total Kjeldahl Nitrogen 2 1.25 1.41 1.45 

Orthophosphate 2 1.41 1.97 2.73 

Total Phosphorus 2 1.30 1.62 2.00 

Alkalinity 2 1.19 1.30 1.44 

1 Used data from July 2012 through June 2014 (2-consecutive years) 
2 Used data from July 2012 through June 2015 (3-consecutive years) 

6.4 Summary of Existing Flows and Loads 
Flows and loads for the WWTP were determined based on the raw influent flows (i.e., subtracted the 
dewatering filtrate flows and loads). Maximum month, maximum week, and maximum day peaking 
factors from the combined influent flows were used. The current flows and loads for the City’s 
WWTP are shown in Table 15. 

Table 15: Summary of Existing Raw Influent Flows and Loads 

Parameter Units Average Annual Max Month Max Week 

Flow MGD 5.5 6.0 6.2 

BOD lb/d 18,000 22,000 25,000 

COD lb/d 50,000 65,000 74,000 

TSS  lb/d 20,000 25,000 30,000 

Ammonia Nitrogen lb N/d 1,700 2,100 2,200 

Total Kjeldahl Nitrogen lb N/d 3,100 3,800 4,300 

Orthophosphate lb P/d 190 270 370 

Total Phosphorus lb P/d 440 560 700 

Alkalinity lb CaCO3/d 13,000 15,000 16,000 

BOD mg/L 400 450 480 

COD mg/L 1,100 1,300 1,400 

TSS  mg/L 430 490 580 

Ammonia Nitrogen mg N/L 37 41 43 

Total Kjeldahl Nitrogen mg N/L 66 76 83 
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Table 15: Summary of Existing Raw Influent Flows and Loads 

Parameter Units Average Annual Max Month Max Week 

Orthophosphate mg P/L 4 5 7 

Total Phosphorus mg P/L 9 11 14 

Alkalinity mg CaCO3/L 270 300 310 

 

6.5 Summary of Projected Flows and Loads 
Based on the data review and analysis, the following summary of parameters is recommended for 
the development of the Wastewater Master Plan. 

Existing Wastewater Flows (Year 2015) 

• Average Annual Flow:  5.5 MGD – based on WWTP Influent Flow Meter Data 

• Max Day Flow:  6.5 MGD – based on WWTP Influent Flow Meter Data 

• Max Week Flow:  6.2 MGD – based on WWTP Influent Flow Meter Data 

• Max Month Flow:  6.0 MGD – based on WWTP Influent Flow Meter Data 

• Peak Wet Weather Flow: 11.26 MGD – based on 10/21/2015 storm event recorded by flow 
monitors 

Wastewater Generation Rates for Wastewater Flow Projections based on Land use/Zoning 

• Residential Land use 

o Maximum Density – As per City of Santa Fe Zoning Code 

o Estimated Flow per Capita for Determining ADWF: 78 gpcd 

o No. of Residents per Dwelling Unit:  2 

• Non-Residential Land use 

o Business and Commercial: 1,200 gpd/acre*** 

o Light Industrial: 500 gpd /acre*** 

o Medium Industrial: 1,500 gpd/acre*** 

o Heavy Industrial: 6,000 gpd/acre*** 

***Commercial/Industrial Land use Weighted Wastewater Flow Calculation 

 ADWF = Gross Acres * Commercial-Industrial Wastewater Rate * 0.50 (Development factor) 

The peaking factors for flow and the other parameters are listed in Table 16. The peaking factors 
were used along with projected flows and 10- and 25-year planning periods to produce the projected 
raw influent flows and loads presented in . 
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Table 16: Peaking Factors for Wastewater Flows and Loads 

Parameter Max Month Max Week Max Day 

Flow 1.08 1.13 1.18 

Biological Oxygen Demand (BOD) 1.21 1.35 1.63 

Chemical Oxygen Demand (COD) 1.29 1.49 1.82 

Total Suspended Solids (TSS ) 1.25 1.52 1.55 

Ammonia Nitrogen 1.19 1.30 1.45 

Total Kjeldahl Nitrogen 1.25 1.41 1.45 

Orthophosphate 1.41 1.97 2.73 

Total Phosphorus 1.30 1.62 2.00 

Alkalinity 1.19 1.30 1.44 

ADWF to PWWF Peaking Factor:  2.07 

Table 17: Summary of Projected Wastewater Flows and Characteristics 

Parameter Units 

Year 2025 Year 2040 

Average 

Annual 

Max 

Month 

Max 

Week 

Max 

Day 

Average 

Annual 

Max 

Month 

Max 

Week 

Max 

Day 

Flow MGD 7.4 8.0 8.4 8.7 8.5 9.2 9.6 10.0 
BOD lb/d         

25,000  
       
30,000  

       
33,000  

       
40,000  

       
28,000  

       
35,000  

      
38,000  

       
46,000  

COD lb/d         
67,000  

       
87,000  

       
99,000  

      
122,000  

       
77,000  

       
99,000  

    
114,000  

      
140,000  

TSS  lb/d         
26,000  

       
33,000  

       
40,000  

       
41,000  

       
30,000  

       
38,000  

      
46,000  

       
47,000  

Ammonia 
Nitrogen 

lb N/d          
2,300  

         
2,800  

         
3,000  

         
3,400  

         
2,700  

         
3,200  

       
3,500  

         
3,900  

TKN lb N/d          
4,100  

         
5,100  

         
5,800  

         
6,600  

         
4,700  

         
5,900  

       
6,600  

         
7,600  

Orthophosphate lb P/d             
250  

            
350  

           
490  

            
680  

            
290  

            
410  

          
570  

            
790  

Total 
Phosphorus 

lb P/d             
580  

            
760  

           
940  

         
1,170  

            
670  

            
870  

       
1,080  

         
1,340  

Alkalinity lb 
CaCO3/d 

        
17,000  

       
20,000  

       
22,000  

       
24,000  

       
19,000  

       
23,000  

      
25,000  

       
28,000  

BOD mg/L 400 450 480 560 400 450 480 560 
COD mg/L 1,100 1,300 1,400 1,700 1,100 1,300 1,400 1,700 
TSS  mg/L 430 490 580 560 430 490 580 560 
Ammonia 
Nitrogen 

mg N/L 37 41 43 46 37 41 43 46 

TKN mg N/L 66 76 83 91 66 76 83 91 
Orthophosphate mg P/L 4 5 7 9 4 5 7 9 
Total 
Phosphorus 

mg P/L 9 11 14 16 9 11 14 16 

Alkalinity mg 
CaCO3/L 

270 300 310 330 270 300 310 330 
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7 Steady State Mass Balance 
A steady state mass balance was developed for 
the Santa Fe WWTP using HDR’s steady state 
mass balance program, ENVision. The ENVision 
program performs mass balance analysis for each 
major unit process at the plant (e.g., headworks, 
primary clarifiers, aeration basins, secondary 
clarifiers, etc.). For example, the mass balance 
analysis around the primary clarifiers is illustrated 
in Figure 14, where the primary influent load 
equals the sum of primary effluent and primary 
solids loads. The user has the ability to set the 
dimensions, the TSS removal across the primaries plus the primary solids thickness. Setting up a 
custom model for each unit process is critical for developing an integrated holistic plant wide mass 
balance. Once constructed, the mass balance provides a tool for determining unit process capacity, 
run simulations on projected flows and loads, and an unlimited amount of ‘what-if’ scenarios. 

The mass balance is used to evaluate the capacity of unit processes and evaluate WWTP process 
performance for 10-year and 25-year projected flows and loads. A screen capture of the ENVision 
model illustrating the Santa Fe WWTP processes is provided in Figure 15. 

This section provides the approach used to calibrate the mass balance and the calibration results. 

 

 

Figure 7-2: ENVision Sample Screen Capture Depicting Existing WWTP Unit Processes 

 

 

 

Figure 7-1: Primary Clarifier Mass Balance 
Process Schematic 

Primary 
Influent (PI)

Primary 
Effluent (PE)

Primary 
Solids

  June 29, 2016 | 37 



Master Plan 
Final Draft 

7.1 Mass Balance Calibration 
Following construction of a custom built mass balance specific for the WWTP, the user needs to 
define which dataset to calibrate against. Typically, the user selects the most recent dataset. The 
initial ENVision calibration applied this philosophy and used the most recent year of historical data 
(July 2014 through June 2015). Unfortunately, this resulted in a discrepancy in the solids balance. 
The approach to evaluate whether the discrepancy is model and/or historical plant data related was 
to investigate data trending at the raw influent, primary clarifiers, digester feed, and information 
gleaned from recent influent grab samples.  

The solids discrepancy is thought to be due to the influent composite sampler (see Figure 11, Page 
31) as the influent BOD and TSS values from July 2014 through June 2016 have considerable 
variability or scatter and increased overall. In order to investigate the viability of the influent July 
2014 through 2015 influent TSS and BOD dataset, the historical raw influent TSS loads are 
compared against the primary effluent TSS levels as presented in Figure 16. The raw influent TSS 
has increased with more scatter over the last year; whereas, the primary clarifier effluent TSS load 
and concentration have remained relatively stable over the last few years. One would anticipate the 
primary clarifier effluent levels might increase with an increase in raw influent loads. Furthermore, 
the primary clarifier effluent concentrations would most likely not be as stable with such raw influent 
scatter from July 2014 through 2015. 

 

 

Figure 7-3: Raw Influent TSS and Primary Clarifier Effluent TSS Values over Time 

Another dataset check was completed by plotting the raw influent TSS and digester feed total solids 
(TS) loads were compared over time as shown in Figure 17. Given that the primary effluent TSS is 
relatively stable over time (see Figure 16), the primary solids should increase with an increase in raw 
influent TSS loads. Despite an increase in raw influent TSS for July 2014 through June 2015, the 
digester feed TS is relatively stable over time. 
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Figure 7-4: Raw Influent TSS and Digester Influent TSS Values over Time 

The final check was to compare the composite sampler data against recent grab samples collected 
by the City. Samples taken at the influent sampler location (splitter box) were compared against 
samples taken at the grit tank effluent and the primary clarifier center tube. TSS and VSS were 
measured and the results suggest that the influent sampler values are approximately 100 to 130 
mg/L greater than the grit tank effluent, whereas they should have the same value. The influent 
sampler values are approximately 50 mg/L greater than the primary clarifier center tube which 
includes the DAFT return stream. The influent sampler values are significantly greater than the other 
two sampling locations which further support the idea that the influent sampler most likely has 
sampling related issues.  

Based on the data scatter and questions with the influent sampler, the most recent year of historical 
data (July 2014 through 2015) was replaced with data from previous years (July 2012 through July 
2014) for calibrating the steady state mass balance. 

7.2 Calibration: Liquid Stream 
The steady state mass balance model was calibrated using historical plant performance data from 
7/2012 through 6/2014. Table 18 presents a comparison of the historical WWTP performance data 
with the calibrated steady state mass balance. The accuracy of the calibration can be evaluated by a 
quantitative comparison of the actual and model values as the percent difference: 
 

Percent Difference =  
Mass Balance Data − Plant Data

Plant Data
 

Typically, an accuracy of five percent or less is considered acceptable and values greater require 
further evaluation to determine reasons and any potential effect on model results. Detailed mass 
balance calibration results for existing and future conditions are included in Appendix F. 
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As discussed previously, the raw influent values from historical operations data had to be adjusted 
because the influent sampler includes the filtrate return sidestream. The adjusted raw influent was 
determined by subtracting the sidestream flows and loads from the influent sampler flows and loads. 
 

Table 18: Historical Performance Data versus Mass Balance Values 

Parameter Units WWTP Data HDR Mass 
Balance Delta, % 

Raw Influent 
Flow mgd 5.5 5.5 0% 

BOD lb/d 19,000 19,000 0% 

TSS lb/d 20,000 20,000 0% 

Ammonia lb N/d 1,800 1,800 0% 

TKN lb N/d 3,000 2,900 0% 

Ortho P lb P/d 190 190 -1% 

Total P lb P/d 450 450 0% 

Primary Clarifier Effluent 
BOD lb/d 15,700 15,700 0% 

TSS lb/d 12,800 13,300 4% 

Ammonia lb N/d 2,200 2,200 0% 

TKN lb N/d 3,500 3,000 -14% 
TSS Removal %    
Activated Sludge  
Anaerobic Selector 
Volume MG 4at0.325Each 4at0.325Each 0% 

Aeration Basins Volume MG 6.52Total 6.52Total 0% 

Aerobic SRT d 9 9 0% 

MLSS mg/L 2,700 2,600 -4% 

RAS, Flow mgd 5.5 5.5 0% 

RAS, TSS mg/L 5,200 5,200 0% 

Clarifier Effluent, 
Ammonia mg N/L 1.1 1.2 5% 

Clarifier Effluent, TSS mg/L 10.1 10.1 0% 

Effluent  
TSS mg/L 1.79 1.79 0% 

Total N mg N/L 1.64 1.62 -1% 

Total P mg P/L 1.31 1.31 0% 

 

In general, the steady state mass balance liquid stream calibration results were within acceptable 
ranges. All of the parameters were within the targeted five percent difference when comparing 
historical plant performance data and the mass balance with the exception of the primary effluent 
TKN. The TKN difference is 14 percent with a load difference of approximately 500 lb N/d. The 
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discrepancy is attributed to a combination of differences in the filtrate sidestream TKN load and TKN 
removal differences in the primary clarifiers. The difference will have minimal impact on the 
downstream aeration basins model.  

A parameter that is important to note is solids capture in the primary clarifiers is lower than typical 
industry standard values. The historical primary solids capture from July 2012 through 2014 is on the 
order of 35 to 40 percent. The industry standard is on the order of 55 to 60 percent removal. The 
discrepancy is attributed to a combination of autosampler issues and/or the primary solids wasting 
strategy that is infrequent. Keeping dense primary solids blankets for a long duration can result in 
fermentation and subsequent hydrolysis of solids and re-suspension of solids that leave with primary 
effluent. 

While the solids capture is less than ideal from a biogas and biosolids yield perspective, the aeration 
basins can currently handle the additional loading not removed in the primaries. In addition, the non 
removed loads are most likely assisting the WWTP with achieving such low discharge nitrogen 
levels as it requires soluble organics that are produced during fermentation.  

7.3 Calibration: Solids Stream 
The solids stream was also calibrated using historical plant performance data from 7/1/2012 through 
6/30/2014. The calibration included solids stream from the primary and secondary clarifiers through 
the thickening, dewatering, digestion and disposal processes. The discrepancies between the 
historical data and model were more pronounced than liquid stream calibration. Solids measurement 
is typically less accurate than the liquid stream as it relies on grab samples plus flow meters are 
often impacted by scaling (grease, struvite). In situations where the difference between the historical 
data and model results were outside the five percent range, the more conservative value of the two 
was used while assigning capacity values. The discrepancies are discussed in the following sub-
sections. 

7.3.1 Primary Solids 
The primary solids calibration is based on a simple mass balance where the primary solids loading is 
equal to the difference between influent and effluent solids loading. A graphical depiction of this is 
presented in Figure 14 (Page 37). Table 19 shows the comparison between historical primary solids 
performance data and predicted values from HDR’s mass balance. 

Using historical primary influent and predicted effluent data the mass balance predicted primary 
solids loading is approximately 7,000 lb/d and historical performance data indicates 3,700 lb/d.  

The discrepancy between the data and mass balance performance is significant. Given that the 
historical data inputs do not equal the outputs, it suggests a flow meter or sampler is not properly 
calibrated. The mass balance results are more conservative so that dataset will be used for sizing 
future facilities. 
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Table 19: Primary Solids Data versus Theoretical Solids Values 

Parameter Data (7/2012-
6/2014) 

HDR Mass Balance 
Results 

Primary Influent 20,000 lb/d 20,000 lb/d  

Primary Effluent 13,000 lb/d  13,000 lb/d  

Solids Rem 36% 36% 

Primary Solids Removed* 7,000 lb/d  7,000 lb/d  

Primary Solids Data 3,700 lb/d  7,000 lb/d  

Primary Solids Data 5.3% 5.3% 

Primary Solids Data 0.009 mgd 0.017 mgd 

*Primary Influent minus Primary Effluent 

7.3.2  Waste Activated Sludge 
The theoretical amount of sludge produced or yield during the biological secondary treatment 
process is a function of Mean Cell Residence Time (MCRT), also known as solids residence time 
(SRT), and the BOD loading into the aeration basins. The yield is quantified as follows: 

Yield =  
WAS Solids Load (lb

d )

BOD Fed in the Aeration Basins (lb
d )

 

 

Figure 18 shows a graphical representation of the relationship between yield and the MCRT. Sludge 
production is inversely related to MCRT. 

Neither the mass balance nor historical data track closely with the yield curve (Figure 18). The 
anticipated yield should be approximately 0.65 lb WAS per lb BOD but both are significantly higher. 
The higher values are attributed to the poor primary clarifier performance. Table 20 summarizes the 
discrepancy between the mass balance results and the historical data with regard to yield. 

Similar to the primary solids, the difference between the historical data and mass balance 
performance is significant so the user has to be careful in how they interpret any solids stream 
scenarios. The more conservative values were used in the analysis. 
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Figure 7-5: Typical Sludge Production of Suspended Growth Activated Sludge 
Processes (Benjes et al., 1995) 

 
Table 20: Waste Activated Sludge Data versus Empirical Yield 
Values 

Parameter Data (7/2012-
6/2014) 

HDR Mass Balance 
Results 

Feed Flow 5.5 mgd 5.6 mgd 

MLSS 2,700 mg/L 2,600 mg/L 

RAS Flow 5.5 mgd 5.5 mgd 

WAS Flow 0.32 mgd 0.36 mgd 

WAS TSS 5,200 mg/L 5,200 mg/L 

Solids Yield* (lb TSS/lb BOD) 0.87 0.96 

* HDR yield value is approximately 10 percent greater than City data 
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7.3.3 Digesters 
Table 21 presents the digester steady state mass balance results calibrated against the historical 
plant performance data from 7/2012 to 6/2014. As expected, the upstream primary solids and WAS 
yield discrepancies impact the digesters calibration. The digester feed flows and corresponding 
loads are approximately 6 to 11 percent different. However, the historical digester feed and effluent 
concentrations are both within five percent of the mass balance. The key parameter associated with 
the variation is the flow which shows an 11 percent difference for the digester feed flow. The role of 
flow on digester capacity will be discussed further in the capacity section. 

Table 21: Steady State Calibration at the Digester 

Parameter Units 
Data  

(7/2012-
6/2014) 

HDR Mass 
Balance 
Results 

Delta 

Hydraulics 

Digester Flow (Total) mgd 0.045 0.050 11% 
Digester HRT (Total) days 21 18 -10% 
Feed Volatile Solids (VS) 

Digester Influent VS (Total) lb/d 16,000 17,000 6% 
Digester Influent VS (Total) mg/L 42,600 40,800 -4% 
Effluent Volatile Solids (VS) 

Digester Effluent VS (Total) lb/d 7,400 7,800 5% 
Digester Effluent VS (Total) mg/L 19,700 18,700 -5% 
 

8 Existing Plant Treatment Capacity 
This section discusses the existing treatment plant capacity to identify if any unit processes are at or 
near capacity.  

8.1 Approach 
HDR’s ENVision steady state mass balance program customized for the Santa Fe WWTP was used 
to evaluate the process loading and process performance. The calibrated model discussed in 
previous sections was used to rate the capacity of each major unit process. The calculated capacity 
was compared against future flow conditions as a means to identify if there are any limiting unit 
processes. 

The individual treatment unit process capacities are based on typical industry standard design 
criteria and industry experience from HDR. A listing of typical liquid and solids stream criteria are 
provided in Table 22 and Table 23. 

The calculated capacity values are translated to average annual (AA) values for processes governed 
by maximum month (MM), maximum week (MW), or maximum day (MD) averaging periods. The 
NDPES permit is based on a permitted capacity over a MM averaging period and the decision to 
translate to AA is because daily flow is most commonly recorded at the WWTP and referenced for 
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wastewater facility sizing. For example, the aeration system capacity is governed by MD and it is 
translated to AA using flow peaking factors. Hydraulic systems are governed by peak flows and the 
rated capacity values are listed as peak flow capacity. The pump station capacity is listed as the 
peak pumping capacity as another example. 

 
Table 22: Liquid Stream Treatment Unit Capacity Criteria 

Unit Process Units Capacity Criteria Averaging Period Source 

Screens mgd Firm treatment 
capacity or ability to 

bypass/divert 

Peak Flow Engineer’s 
Recommendation 

Grit Removal min 3 Peak Flow Industry Standard 

Primary Clarifiers – Detention 
Time 

hr 2.0 AA Engineer’s 
Recommendation 

Primary Clarifiers – Surface 
Overflow Rate 

gpd/sf 1,250 MM Engineer’s 
Recommendation 

Primary Clarifiers – Peak 
Surface Overflow Rate 

gpd/sf 2,500 Peak Flow Engineer’s 
Recommendation 

Aeration Basins – MLSS mg/L 4,000 MM Engineer’s 
Recommendation 

Aeration Basins – Oxygen 
Uptake Rate (OUR) 

mg/L/hr 75 MM Engineer’s 
Recommendation 

Secondary Clarifiers gpd/sf 1,200 Max Day Engineer’s 
Recommendation 

Secondary Clarifiers lb/d/sf 30 MM Engineer’s 
Recommendation 

Return Activated Sludge 
Pumping 

% 100 MM Engineer’s 
Recommendation 

Filtration – Average Loading 
Rate 

gpm/sf 5 AA For periods of water 
reclamation; 1 unit 
out of service 

Filtration – Peak Loading Rate gpm/sf 8 PH For wet weather 
events; 1 unit out of 
service 

Ultraviolet Disinfection mgd 27 PH Based on design to 
treat peak flows 
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Table 23: Solids Stream Treatment Unit Capacity Criteria 

Unit Process Units Capacity Criteria Averaging Period Source 

Dissolved Air Flotation 
Thickener gpd/sf 400 MM Industry Standard 

Dissolved Air Flotation 
Thickener lb/d/sf 20 MM Industry Standard 

Anaerobic Digester Hydraulic 
Residence Time days 15 MM 

USEPA 503 
Regulations for 
Class B Biosolids 

Belt Filter Press hr/week 168 MM Based on 24/7 
operation 

Belt Filter Press gpm/m 100 AA Engineer’s 
Recommendation 

Belt Filter Press lb/hr/m 600 AA Engineer’s 
Recommendation 

8.2 Results 
The liquid and solids stream capacity analyses are summarized in the following sub-sections. The 
focus is on the major unit processes that would require significant capital improvement project 
funding. 

8.2.1 Liquid Stream Capacity 
The liquid stream capacity per major unit processes was evaluated based on the historical dataset 
used for the flows and loads. Figure 19 presents the loading and/or hydraulic based capacity for the 
major unit processes. The following sub-sections discuss details for unit processes presented in 
Figure 19.  
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Figure 8-1: Liquid Stream Capacity Analysis 

 

8.2.1.1 Headworks (Screens and Grit) 

The screens and grit equipment are governed by hydraulic capacity. The screens (2 at 13.5 mgd 
capacity each) have a combined capacity of 27 mgd with the ability to manually bypass. This is 
sufficient capacity to handle the peak wet weather flows projected at the plant over this planning 
horizon. 

The aerated grit equipment was evaluated using the Water Environment Federation Manual of 
Practice Number 8 (WEF MOP8) recommended 3 min HRT. The HRT at 27 mgd is approximately 
3.5 minutes. As a result, the limiting equipment at the headworks is the screens. A picture of the 
existing grit classifier is provided in Figure 20.  
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Figure 8-2. Picture of the Existing Grit Classifier Equipment 

8.2.1.2 Primary Clarifiers 

Primary clarifiers do not have a “rated process capacity” in the traditional sense because they are 
not the final treatment process. A primary clarifier can be overloaded without compromising the 
ability of the plant to meet permit, provided that downstream processes can treat the increased load 
due to poorer primary removal efficiencies. The removal efficiency or targeted capacity of the 
primary clarifiers is therefore a process decision where one balances the cost of additional primary 
clarification with increased cost of secondary treatment. 

A picture of the primary clarifiers and solids pumps used for solids separation is provided in Figure 
21. The primaries were evaluated using a combination of HRT at 2 hr for average annual conditions 
and hydraulic loading criteria (1,250 and 2,500 gpd/sf for maximum month and peak wet weather 
flow, respectively). The criteria are based on engineer’s best judgment from previous project 
experiences.  

The 2 hr HRT under average annual conditions translates to a capacity of 12.9 mgd. This value is 
represented by the filled in bar in Figure 19. The hydraulic loading is limited by the peak wet weather 
flow (2,500 gpd/sf for 27 mgd peak flow) which translates to 21.3 mgd.  

While the ability to handle peak wet weather flow is limiting the overall process capacity in the 
traditional sense, this limitation is not sufficient to support recommending an additional primary 

48 |  June 2016 



Master Plan 
 Final Draft 

 

clarifier. The decision for not recommended an additional clarifier is based on the previous comment 
regarding primary clarifier treatment capacity. The modeled solids that might pass through the 
primaries during a peak event can be absorbed by the downstream activated sludge process. 

 

 

 

Figure 8-3. Picture of the Existing Primary Clarifiers (Top) and Sludge Pumps (Bottom) 
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8.2.1.3 Activated Sludge Process 

The activated sludge process includes the aeration basins, secondary clarifiers, aeration system, 
and return activated sludge (RAS) pumps. A picture of the aeration basins and final clarifiers is 
provided in Figure 22.  

 

 

Figure 8-4. Picture of the Existing Aeration Basins (Top) and Final Clarifiers (Bottom) 

 

The aeration basins and return activated sludge (RAS) pumps represent the liquid stream unit 
processes with the least amount of capacity. The limiting factor in the aeration basins is a 
combination of the mixed liquor suspended solids (MLSS) and oxygen uptake rate (OUR). The 
historical MLSS is plotted in Figure 23 where it averages approximately 2,600 mg/L. The capacity 
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criterion for MLSS is 4,000 mg/L, which will occur at approximately 7.6 mgd average annual flow 
conditions.  

 

Figure 8-5. Historical Mixed Liquor Suspended Solids in the Aeration Basins 
 

The 4,000 mg/L criterion is based on engineer’s experience for carousal type activated sludge 
processes. The value is based on the ability to get oxygen into the basins, ability to mix, and the 
downstream solids separation. The WWTP does not appear to struggle with any of these so there 
might be potential to use a higher value than 4,000 mg/L. 

It is recommended that the City consider adding a third aeration basin sometime between the 10-
year and 25-year planning period. Both the MLSS and OUR criteria are based on industry standard 
values that in the case of OUR, could be challenged by actual OUR testing. The relationship 
between capacity and MLSS or OUR criterion is linear. For example, if either the MLSS or OUR 
criteria were 10 percent greater (e.g., OUR increased from 75 to 83 mg/L/hr) would result in 10 
percent more aeration basin capacity. As a result, developing actual criterion values would serve the 
City well in identifying the actual year in which to implement a third aeration basin. 

There are a couple strategies that could be implemented to cost effectively defer installation of a 
third basin. The strategies rely on reducing the loading to the aeration basins and in turn increasing 
the capacity. One such option is optimizing the primary clarifiers to capture more solids and 
organics. A potential strategy to facilitate that is to pump primary solids more frequently. HDR 
speculates that the primary solids blanket is so thick and dense that fermentation is occurring and in 
turn creating soluble organics and re-suspending previously settled material. Another option is 
implementing sidestream treatment. Such a strategy will reduce the loading and in turn overall solids 
production at the aeration basins. Implementation of either or both strategy will free up capacity and 
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defer installation of a third aeration basin to a later date. Of the two strategies, optimizing the 
primaries should be the most cost effective and result in the largest reduction in mixed liquor.  

Using the RAS criteria (100 percent Maximum Month aeration basin feed flow), the RAS pumping 
capacity indicates the system is approaching capacity at approximately the 10-year planning period. 
The RAS capacity is coupled with the secondary clarifier capacity, which has surplus capacity. 
Therefore, the RAS pumping capacity has some flexibility with capacity because the secondary 
clarifiers can absorb additional solids not returned to the aeration basins as flows increase above 7.4 
mgd. As a result, it is recommended that the RAS pumping station be monitored for capacity as 
flows increase but additional pumps are not required from a process operation perspective. 
Monitoring of the secondary clarifiers sludge blanket can be used as an indicator to determine when 
pumps are at capacity. If the sludge blanket increases above levels where solids start to re-suspend 
before the RAS pumps can reduce the blanket to a satisfactory level then the City should reevaluate 
the need for additional pumping capacity. 

8.2.1.4 Filtration 

The WWTP has a combination of granular media filters (2 in total) and disk filters (3 in total). The 
granular media filters are not in operation and the disk filters treat all the flow. A picture of the disk 
filter is provided in Figure 24.  

 

Figure 8-6. Picture of the Existing Disk Filtration Equipment 
 

A plot of the historical disk filter loading rate (gpm/sf) based on the assumption of two out of three 
units in service in provided in Figure 25. The highest loading rate with one unit out of service is 3.2 
gpm/sf, which is well below the criterion.  
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Figure 8-7. Historical Filtration Loading Based on 2 out of 3 Disk Filters in Service 
 

The current loading rates are well below the criterion of 5 gpm/sf (with one unit out of service) for 
average annual) and 8 gpm/sf (with one unit out of service for peak flows). Of these criteria, the peak 
flows govern the capacity. The disk filters have a 17.8 mgd peak flow capacity which is well below 
the 27 mgd peak wet weather flow. However, the capacity is 27 mgd with all three units in service. 
Additionally, the WWTP could always bring the granular media filters back on-line if the disk filter 
performance declined over time. Rather than construct a fourth disk filter to satisfy the 8 gpm/sf (with 
one unit out of service at peak flows), the WWTP should consider a management strategy to operate 
all three units in service during peak events and/or have a strategy in place to bring the granular 
media filters online (if necessary).  

8.2.1.5 Disinfection 

A picture of the UV disinfection system is provided in Figure 26. The system was sized to treat a 
peak flow of 27 mgd based on previous planning documents completed for the facility. In general, 
the overall treatment performance of processes upstream of the UV system has improved resulting 
in a higher effluent quality, which also improves the potential UV capacity. Therefore, an increased 
capacity is anticipated for the UV system, which is represented by the greater than symbol in the 
capacity chart. 

 

0.0

1.0

2.0

3.0

4.0

5.0

6.0
gp

m
/s

f  
  

  June 29, 2016 | 53 



Master Plan 
Final Draft 

 

Figure 8-8. Picture of the Existing UV Disinfection Equipment 

8.2.2 Solids Stream Capacity 
Similar to the liquid stream, the solids stream capacity was evaluated for the major unit processes 
with the historical dataset used for the flows and loads. Figure 27 presents the capacity for 
thickening, digestion, and dewatering. The following sub-sections discuss details for the listed unit 
processes presented in Figure 27. 

 

 

Figure 8-9: Solids Stream Capacity Analysis 
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8.2.2.6 Thickening 

A picture of the dissolver air flotation thickening (DAFT) equipment used for thickening biosolids is 
provided in Figure 28. The DAFT was evaluated using a hydraulic loading criterion of 400 gpd/sf and 
a solids loading criterion of 20 lb/sf/d. Both criteria were based on values from WEF MOP8. The 
analysis was based on 24/7 operation.  

The limiting factor was the solids loading rate. A plot of the historical unit solids loading rate (lb/d/sf) 
is presented in Figure 29. Based on the analysis, the WWTP has sufficient thickeners capacity past 
this Master Plan’s planning period.  

 

Figure 8-10. Picture of the Existing Dissolved Air Flotation Thickener 
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Figure 8-11. Historical Thickener Solids Loading Data 

8.2.2.7 Digestion 

A picture of the anaerobic digesters is provided in Figure 30. The digester analysis is focused on the 
hydraulic retention time (HRT) according to the USEPA 503 Regulations for Class B Biosolids. The 
regulations require a 15 day HRT for maximum month conditions. Based on the current peaking 
factors, this translates to a 16.2 days for average annual at the WWTP.  

 

Figure 8-12. Existing Anaerobic Digesters and Sludge Holding Tank 2 
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A plot of historical digester HRT is provided in Figure 31. The analysis indicates the existing digester 
capacity satisfies the 503 HRT standard with both units in service (approximately 21 days for current 
average annual versus 15 days required for maximum month). An additional unit would be required 
immediately if an existing digester is taken out of service. A fourth digester in the near future is 
recommended as flows and loads increase and to provide system redundancy to allow the City to 
perform maintenance and rehabilitation of the existing digesters and meet 503 requirements. 

 

Figure 8-13. Historical Digestion Solids Loading Data 

 

The mass balance was used in developing the capacity analysis as it is more conservative. The 
mass balance has even less HRT than the plant provided historical data. The mass balance was 
used in developing the capacity analysis as it is more conservative. 

8.2.2.8 Dewatering 

A picture of the belt filter press dewatering equipment used for dewatering biosolids is provided in 
Figure 32. The press was evaluated using a hydraulic loading criterion of 100 gpm/m and a solids 
loading criterion of 600 lb/hr/m. The analysis suggests the press is hydraulically limited with sufficient 
capacity assuming an operation of 24 hours per day for 7 days. Based on information from City staff, 
the dewatering facility is currently operated an average of 5 to 7 days per week during the daytime 
and graveyard shifts (8 to 10 hours per shift). The actual operational capacity using a staffing period 
of 7 days and 8 hours per shift for 2 shifts is 6.1 mgd. The capacity increases to 7.6 mgd if each shift 
increases from 8 to 10 hours. Therefore, the City will be able to meet future conditions if the belt 
press operation is increased to 10 hours per day for 2 shifts and capacity will increase further with 24 
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hour operation. The existing sludge storage capacity will also give the City flexibility with operation of 
the dewatering facility. 

 

Figure 8-14. Picture of a Belt Filter Press Dewatering Equipment 

9 Other Nutrient Removal Opportunities - 
Sidestream Treatment 

A pragmatic first step in evaluating other nutrient load reduction opportunities is to consider the 
sidestream. The sidestream represent the biosolids return sidestreams that are typically returned to 
the liquid stream, commonly referred to as the sidestreams. The return sidestreams from digestion 
and dewatering are of interest since they are a source of high nitrogen and phosphorus loads. The 
sidestreams typically represent about 15 to 20 percent of the total nitrogen load discharged from a 
POTW (Fux and Siegriest, 2004). Furthermore, the sidestream is a low flow (typically less than 1 
percent of raw influent) and highly concentrated with nutrients (>750 mg N/L), which is ideal for cost 
effective and compact nitrogen removal. 

The WWTP currently operates the belt filter press based on sidestream loads. The sub-sections that 
follow separately discuss sidestream treatment for nitrogen and phosphorus. 
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9.1 Nitrogen Removal by Sidestream Treatment 
Nitrogen removal in the sidestream using a compact activated sludge type technology is relevant to 
the WWTP since it would free up capacity in the aeration basins. This freed up capacity can be 
leveraged to defer the timeline for installing a third aeration basin.  

The additional benefits of removing ammonia and/or total nitrogen in the filtrate sidestream are as 
follows: 

• Warm water and concentrated nutrients (favorable kinetics; small footprint) 

• Low flows (ability to equalize) 

• More cost-effective as $/lb nutrient removed than liquid stream treatment 

• Ability to implement more efficient nitrogen removal pathways (e.g., Deammonification) 

• Easier to phase construction than liquid stream treatment 

• The sidestream process can remain operational to provide additional reliability and reduce 
the overall nutrient removal cost if more stringent nitrogen limits are required in the future. 

Given the potential benefits of sidestream treatment, a sidestream treatment for nitrogen evaluation 
was performed. Three technologies and/or operating strategies were evaluated for the WWTP: 

1. Manage the existing filtrate 

2. Established sidestream treatment technology: Nitrifying Sequencing Batch Reactor (NSBR). 
This represents an activated sludge type biological process. 

3. Emerging sidestream treatment technology: Deammonification Technology (e.g., DEMON®). 
This represents an activated sludge type biological process that has some energy and 
chemical benefits over the NSBR. 

9.1.1 Manage the Dewatering Filtrate 
The belt filter presses currently operates five to seven days per week with both day and night shifts 
(eight-ten hours per shift). This strategy is in place to manage higher strength nutrient sidestream 
loads. Rather than spreading out operations, an operational strategy to manage filtrate loads is to 
store the filtrate and bleed back over time. The benefit in bleeding back filtrate is a more even 
distribution of the highly concentrated nutrients over time. 

This strategy is relatively straightforward as it would require a tank to store filtrate while operating. 
The storage vessel would require mixers to keep the solution mixed. 
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9.1.2 Nitrifying Sequencing Batch Reactor 

The nitrifying sequencing batch 
reactor (NSBR) is an established 
biological treatment technology that 
has been in use for decades since 
the first installations in the 1960s. It 
was not until the 1980s that NSBRs 
became widely accepted and 
implemented. The NSBR 
configuration has been the most 
commonly utilized reactor 
configuration for sidestream 
treatment. 

The NSBR is a fill and draw 
activated sludge system for 
wastewater treatment. In this 
system, wastewater is added to a 
single “batch” reactor, treated to 
remove pollutants, and then 
discharged. Aeration and 
clarification can all be achieved 
using a single batch reactor. There 
are five operational steps in a 
NSBR: fill, react, settle, decant, and 
idle. Figure 33 displays the 
sequence of operational steps for a 
NBSR. 

Rather than denitrifying in the NSBR 
sidestream reactor, the nitrate 
produced in the sidestream process 
can be recycled to plant headworks 
to combat odors. Nitrate is preferentially reduced over sulfate and thus prevents formation of 
hydrogen sulfide (Zhang, et al., 2008). The reduced nitrate also produces oxygen which can oxidize 
odorous sulfides to sulfate. Any nitrate that bleeds through the headworks should be removed in the 
downstream primary clarifier using influent BOD as the carbon source. However, heavily loading the 
primaries with nitrate can result in flotation of solids in the primaries. A list of the advantages and 
disadvantages for implementing the NSBR technology at the WWTP is provided in Table 24. Most of 
the advantages relate to the simple reactor configuration. It is not necessary to pilot the NSBR for 
sidestream applications given that the NSBR is a well-understood, established technology. 
  

 

Figure 9-1:  Nitrifying Sequencing Batch Reactor 
Operational Steps 
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Table 24: Nitrifying Sequencing Batch Reactor Technology Advantages and 
Disadvantages 

Advantages Disadvantages 

• Established technology 

• Single reactor vessel with common wall 
construction 

• Operational flexibility and control 

• Modest footprint 

• Potential capital savings by incorporation of 
separation/other equipment within common 
basin 

• Reduce final effluent ammonia discharge 
concentration approximately 20 percent 

• Similar energy requirements to liquid stream 
ammonia removal 

• Alkalinity addition required (if full ammonia 
removal desired) 

• Oxygen transfer limitations result in large 
reactor volume 

• Heavy reliance on automated systems to 
control process 

• Potential of washing out non-settled biomass 
during the decant phase 

• Potential to wash-out biomass during decant 
phase 

• Possible poor settling due to low heterotrophic 
population 

• Potential flotation of solids in primary from 
biological denitrification 

 

9.1.3 Deammonification technology 
Similar to the NSBR, deammonification is an established biological process technology that relies on 
a shortcut in the nitrogen metabolism pathway for efficient ammonia removal. It is carried out in two 
steps by two distinct groups of autotrophic organisms. In the first step, half of the ammonia is 
oxidized to nitrite (known as nitritation) by ammonia oxidizing organisms (AOOs) and in the second 
step the residual ammonia and nitrite are anaerobically converted to nitrogen gas by anaerobic 
ammonia oxidizing (anammox) bacteria. 

Step 1 (oxidize half the ammonia load to nitrite): 

𝑁𝑁𝐻𝐻4+ + 1.5𝑂𝑂2 → 𝑁𝑁𝑂𝑂2− + 𝐻𝐻2𝑂𝑂 + 2𝐻𝐻+  (1) 

Step 2: (convert ammonia and nitrite to nitrogen gas 

𝑁𝑁𝐻𝐻4+ + 𝑁𝑁𝑂𝑂2− → 𝑁𝑁2(𝑔𝑔) + 2𝐻𝐻2𝑂𝑂   (2) 

 

The sidestream alkalinity demand is roughly one-half the NSBR technology because only half the 
ammonia load is oxidized to nitrite during the first step. Additionally, the anammox second step relies 
on inorganic carbon for nitrogen removal. 
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Deammonification is a cost effective, efficient, and reliable option to treat high strength ammonia 
wastewater treatment streams, in particular to treat in-plant return sidestreams from dewatering of 
anaerobic digested sludge. The technology has been applied to more than 100 full scale facilities 
worldwide. These installations operate well and require a modest level of operator attention. The 
process can either be attached or suspended growth with single stage, dual stage, or a batch 
process. For each configuration, there are several vendors. 

A list of the advantages and disadvantages for implementing a deammonification technology at the 
WWTP is provided in Table 25. The key advantages are the reduced energy and chemical demands, 
carbon management in the liquid stream, and a smaller footprint than NSBR. The primary 
disadvantage is it is a new technology for operators.  

 
Table 25: Deammonification Technology Advantages and Disadvantages 

Advantages Disadvantages 

• Smallest footprint compared to other biological 
processes evaluated 

• Only 50% of the ammonia load needs to be 
oxidized to nitrite 

• 60% energy reduction compared to full 
nitrification (due to reduced oxygen demand) 

• No carbon is required for anammox nitrogen 
removal 

• The alkalinity demand for nitrogen removal is 
reduced by approximately 45% 

• Relatively low sludge production 

• Remove total inorganic nitrogen 
(approximately 85%); approximately 15% of 
the ammonia is converted to nitrate 

• Reduce final effluent nitrogen discharge 
concentration up to the amount that is 
removed in the sidestream 

• New technology for operators 

• Technology typically requires feed flow 
equalization and temperatures at least 18 
degrees C 

•  

 

9.2 Phosphorus Removal by Sidestream Treatment 
Phosphorus removal in the sidestream typical relies on chemical precipitation. The chemical 
precipitation strategies are typically either a metal salt or through struvite crystals (magnesium 
ammonium phosphate (MAP)). The MAP crystals simultaneously remove ammonia and P (0.44 lb N 
per lb P removed), achieve near complete P removal with partial N removal in the sidestream. MAP 
is harvested and used for beneficial purposes, such as agricultural fertilizer. 

These two chemical precipitation strategies are discussed in the following sub-sections. 
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9.2.1 Metal Salt Precipitation 
Chemical phosphorus precipitation is one such alterative to facilitate improving dewaterability and 
removing phosphorus from the sidestream. The two metal salts most commonly used are alum and 
ferric. The metal salt can be added at various locations, such as in between digestion and 
dewatering. By adding the metal salt at this location should improve dewaterability (if desired). 
Another potential location is in the filtrate line. 

A key factor in the evaluation of sidestream removal of phosphorus is the efficiency of the chemical 
coagulant in precipitating P. The precipitation reactions for ferric chloride, ferrous chloride, and alum 
are as follows: 

 
𝐹𝐹𝐹𝐹𝐶𝐶𝐶𝐶3 + 𝑃𝑃𝑂𝑂4−3 → 𝐹𝐹𝐹𝐹𝑃𝑃𝑂𝑂4 + 3𝐶𝐶𝐶𝐶− (1) 

 
3𝐹𝐹𝐹𝐹𝐶𝐶𝐶𝐶2 + 2𝑃𝑃𝑂𝑂4−3 → 𝐹𝐹𝐹𝐹3(𝑃𝑃𝑂𝑂4)2 + 6𝐶𝐶𝐶𝐶− (2) 

 
𝐴𝐴𝐶𝐶2(𝑆𝑆𝑂𝑂4)3 · 14𝐻𝐻2𝑂𝑂 + 2𝑃𝑃𝑂𝑂4−3 → 2𝐴𝐴𝐶𝐶𝑃𝑃𝑂𝑂4 + 3𝑆𝑆𝑂𝑂4−2 + 14𝐻𝐻2𝑂𝑂 (3) 

 

In theory, 1 mole of ferric chloride (FeCl) will remove 1 mole of phosphate (PO43-) (Equation 1), 3 
moles of ferrous chloride (FeCl2) will remove 2 moles of phosphate (Equation 2), and 1 mole of 
Aluminum (Al) will also remove 1 mole of phosphate (Equation 3). However, when metal coagulants 
are added to water the metal ion, both iron (Fe) and aluminum (Al) hydrolyze rapidly, forming metal 
hydroxides (Fe(OH)3 of Al(OH)3). The hydrolysis process competes with the phosphate precipitation 
reaction and especially at very high metal dosages, a larger proportion of the precipitates formed are 
metal hydroxides. 

To better understand the required applied dosage, jar testing is necessary as it is water specific. 

9.2.2 Struvite Precipitation 
Another chemical precipitation approach is to form magnesium ammonium phosphate (MAP) which 
is commonly referred to as struvite. Struvite formation in the sidestream typically requires 
magnesium addition (limiting constituent) and an increase in pH to precipitate struvite.  

One such struvite precipitation technology is the Airprex® Technology, which precipitates 
magnesium, ammonium, and phosphate (i.e., MAP) out of digested solids. Thus, the Airprex® is 
located between the digester and dewatering. A photo of the Airprex® Technology is presented in 
Figure 34. 

The precipitated MAP is considered a valuable slow release fertilizer that can be separated by 
degritting and recovered or included with the compost. It is inclusion in the compost should improve 
the overall compost quality. Pilot or demonstration testing would be required to confirm an 
improvement in compost quality. 
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Figure 9-2: Airprex Installation in Berlin, Germany 

10 Future Conditions Process Evaluation 
This section summarizes the future conditions evaluated for the City’s WWTP. The evaluation is 
focused on anticipated future nutrient limits based on the following tiered approach:  

• Tier 1: 6.9 mg N/L Total Nitrogen, 3.1 mg P/L Total Phosphorus 

• Tier 2: 3 mg N/L Total Nitrogen, 1 mg P/L Total Phosphorus 

A total of 12 scenarios were developed for the mass balance model, based on the following future 
conditions: 

• 10-year and 25-year projected flows and loads  

• Annual Average, Maximum Month and Peak flows for each alternative 

• Number of Future Conditions (12) = # Projection Years (2) X 3 Ave Periods X 2 Tiers 

Detailed mass balance results for the 10-year and 25-year projections are located in Appendices I 
and J, respectively. 

10.1 Basis for Tier 1 Levels 
The Tier 1 levels of 6.9 mg N/L total nitrogen and 3.1 mg P/L total phosphorus are based on the 
potential NPDES standards currently being discussed with EPA and NMED. The WWTP is currently 
meeting the proposed discharge limits as shown in Figure 35 and Figure 36, respectively. The 
average effluent total nitrogen is 2.3 mg N/L and periodically exceeds the 6.9 mg N/L level. The 
average effluent total phosphorus is 0.96 mg P/L and periodically exceeds the 3.1 mg P/L level. 
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Figure 10-1: Historical Plant Performance Effluent Total N Concentration 

 

 

Figure 10-2: Historical Plant Performance Effluent Total P Concentration 

The existing WWTP is currently meeting the Tier 1 levels the majority of the time and there is little 
concern for the existing process to meet these limits. 
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10.2 Basis for Tier 2 
The Tier 2 levels of 3.0 mg N/L total nitrogen and 1.0 mg P/L total phosphorus are based on a 
combination of a logical step-wise reduction in limits from Tier 1 coupled with the limit of technology 
(LOT). It is well documented that LOT for total nitrogen limits is in the range of 3 to 4 mg N/L. Most of 
the existing plants located in areas with impaired waters such as the Chesapeake Bay are typically 
required to meet a total nitrogen discharge limit of 3 mg N/L. The LOT for nitrogen was deemed a 
worst-case scenario for the City and used as the Tier 2 limit. 

The 1.0 mg P/L total phosphorus was selected for the following reasons: 

1. It is a common discharge level that HDR sees nationally. 

2. It is a reasonable step reduction from Tier 1 (3.1 mg P/L) to a more stringent level  

The LOT for total phosphorus is approximately 0.02 mg P/L, which would result in a reduction of two 
orders of magnitude from the Tier 1 level of 3.1 mg P/L. The 0.02 mg P/L represents the amount of 
soluble non-reactive P in the stream. This amount will vary from plant to plant which is why the value 
was listed as approximately. A reduction of this magnitude is not considered practical or likely by 
regulatory agencies; therefore, 1.0 mg P/L total phosphorus will be used as a more likely next step in 
limits.  

However, the City could likely meet the total phosphorus LOT using additional chemicals and 
flocculation step prior to the filters as follows; 

1. Additional chemical feed facilities as metal salt and polymer demands would increase to 
levels that exceed existing facilities.  

2. A pre-filtration rapid mix and flocculation tanks to condition the water prior to filtration. 

3. Pilot testing to confirm whether the cloth media filters could reliably achieve such low limits. 
Anecdotal evidence suggests that a cloth media filter would struggle to reliably achieve such 
low limits; however, the City also has two sand filters that could be put back in operation as 
needed.  

10.3 Scenario 1 (Tier 1, 10-Year Projection) 
The Tier 1 nutrient effluent limits with 2025 projected flows and loads are discussed in this section 
and shown in Table 26. The additional facilities considered are another two digesters and potentially 
a third aeration basin. The mass balance runs include a third and fourth digester but not a third 
aeration basin as there are things the WWTP can do to defer the third aeration basin. For example, 
solids and organics capture in the primaries could be improved to free up capacity in the aeration 
basins and/or implementation of sidestream treatment. HDR recommends investigating means to 
improve primary solids removal, such as the use of baffles. 
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Table 26: Nutrient Loads and Limits for Tier 1, 10-Year Projections 

Limit Units Annual 
Average 

Maximum 
Month Peak 

Flow mgd 7.4 8.0 27 

Total Nitrogen, Influent mg N / L 66 76 -- 

Total Nitrogen, Effluent mg N / L <6.9 <6.9 -- 

Total Nitrogen, percent removal % 97% 97% -- 

Total Phosphorus, Influent mg P / L 9.0 11.0 -- 

Total Phosphorus, Effluent mg P / L <3.1 <3.1 -- 

Total Phosphorus, percent removal % 89% 91% -- 

 

 

10.4 Scenario 2 (Tier 2, 10-Year Projection) 
The Tier 2 nutrient effluent limits with 2025 projected flows and loads is summarized in this section 
and shown in Table 27. The results indicate the plant can meet the nutrient limits using biological 
nutrient removal (BNR) but may require optimizing biological phosphorus removal and/or chemical 
phosphorus removal at the filters. Either option should be able to reliably meet the limit. Biological 
phosphorus removal should be operationally more cost effective than chemical phosphorus removal. 
HDR recommends optimizing the anaerobic selectors for biological phosphorus removal by turning 
off the mixed liquor return pumps and reducing the number of anaerobic selectors in service. Having 
too large of an anaerobic selector will result in more than necessary phosphate release in the 
selector coupled with selecting for glycogen accumulating organisms over phosphate accumulating 
organisms. 

 
Table 27: Nutrient Loads and Limits for Tier 1, 10-Year Projections 

Limit Units Annual 
Average 

Maximum 
Month Peak 

Flow mgd 7.4 8.0 27 

Total Nitrogen, Influent mg N / L 66 76 -- 

Total Nitrogen, Effluent mg N / L <3.0 <3.0 -- 

Total Nitrogen, percent removal % 97% 97% -- 

Total Phosphorus, Influent mg P / L 9.0 11.0 -- 

Total Phosphorus, Effluent mg P / L <1 <1 -- 

Total Phosphorus, percent removal % 92% 93% -- 

 

 

If the LOT for phosphorus is implemented, chemical precipitation upstream of the filters would be 
required to trim any particulate bound phosphorus not removed with the optimized biological 
phosphorus process. 
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10.5 Scenario 3 (Tier 1, 25-Year Projection) 
The Tier 1 nutrient effluent limits with 2040 projected flows and loads is summarized in this section 
and shown in Table 28. The additional facilities required for future conditions are two new digesters 
and a third aeration basin. The mass balance runs for Scenario 3 include a third aeration basin and 
two new digesters. 
 

Table 28: Nutrient Loads and Limits for Tier 1, 25-Year Projections 

Limit Units Annual 
Average 

Maximum 
Month Peak 

Flow mgd 8.5 9.2 27 

Total Nitrogen, Influent mg N / L 66 76 -- 

Total Nitrogen, Effluent mg N / L <6.9 <6.9 -- 

Total Nitrogen, percent removal % 97% 97% -- 

Total Phosphorus, Influent mg P / L 9.0 11.0 -- 

Total Phosphorus, Effluent mg P / L <3.1 <3.1 -- 

Total Phosphorus, percent removal % 89% 91% -- 

 

10.6 Scenario 4 (Tier 2, 25-Year Projection) 
The Tier 2 nutrient effluent limits with 2040 projected flows and loads is summarized in this section 
and shown in Table 29. Similar to Scenario 2 (Tier 2, 10-year projections) the plant with additional 
facilities can meet the nutrient limits with BNR. Similar to Scenario 2, satisfying the phosphorus limits 
is possible by optimizing the biological phosphorus removal and/or chemical phosphorus removal at 
the filters. Either option should be able to reliably meet the limit. Biological phosphorus removal 
should be operationally more cost effective than chemical phosphorus removal and it improves 
secondary clarifier settleability. HDR recommends optimizing the anaerobic selectors for biological 
phosphorus removal by turning off the mixed liquor return pumps and reducing the number of 
anaerobic selectors in service. Having too large of an anaerobic selector will result in more than 
necessary phosphate release in the selector coupled with selecting for glycogen accumulating 
organisms over phosphate accumulating organisms.  

If the LOT for phosphorus is implemented, chemical precipitation upstream of the filters would be 
required to trim any particulate bound phosphorus not removed with the optimized biological 
phosphorus process. 
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Table 29: Nutrient Loads and Limits for Tier 1, 10-Year Projections 

Limit Units Annual 
Average 

Maximum 
Month Peak 

Flow mgd 8.5 9.2 27 

Total Nitrogen, Influent mg N / L 66 76 -- 

Total Nitrogen, Effluent mg N / L <3.0 <3.0 -- 

Total Nitrogen, percent removal % 97% 97% -- 

Total Phosphorus, Influent mg P / L 9.0 11.0 -- 

Total Phosphorus, Effluent mg P / L <1.0 <1.0 -- 

Total Phosphorus, percent removal % 92% 93% -- 

 

11 Asset Inventory and Condition Assessment  
A database of existing process units including associated facilities and equipment was developed as 
part of the completion of the WWTP Master Plan. The goal of the database was to establish an asset 
inventory of key process systems to assist the City with tracking existing equipment and also to 
support the WWTP Computerized Maintenance Management System (CMMS).  

A Level 1 (Qualitative) Condition Assessment of process equipment also completed as part of the 
asset inventory process. The assessment used a standard approach by evaluating the age of the 
equipment, maintenance history, visual observation and reliability of the equipment, which was 
based on backup or redundant systems.  

A description of the approach for the asset inventory and condition assessment is described in the 
following sections.  

11.1 Asset Inventory  
The asset inventory was completed using Microsoft SQL Database Software, which is the same 
database software used for the City’s existing CMMS (Antero by Allmax). Output tables of the asset 
inventory database are included as Appendix G. The primary objective was to develop an inventory 
limited to major process equipment and provide a system foundation to be further developed by City 
staff for other assets and updated as needed.  

The asset inventory was developed using the following approach:  

• In collaboration with City staff, the new dissolved air flotation (DAF) facility known as DAF 
Building 2 was used as prototype to determine the minimum information to be entered in the 
database because it was representative of the various types of process assemblies 
throughout the WWTP  including buildings, basins, and process equipment (e.g., pumps, 
ancillary treatment equipment, etc.). Based on the prototype, HDR was asked to include 
related electrical and mechanical HVAC equipment as part of the initial database.  

• A geographic based mobile application using an Ipad was developed to record process 
equipment information/data in the field. A web-based interface was also developed to enter 
data from existing City hard copy records using a computer workstation.  
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• A review of hard copy record documents (e.g., City equipment summary data, drawings and 
specifications) was completed for initial information entered in the database using the web-
based interface. Age of the equipment was initially identified based on various projects and 
updated as needed during field visits.  

• Field reconnaissance to obtain equipment nameplate information of existing process 
equipment was completed after the initial database entry. Equipment nameplate data was 
collected and recorded in the field using the IPAD mobile device. Photos of the existing 
equipment were also obtained as part of the field data collection effort. 

• A review of hard copy operations and maintenance (O&M manuals) was used to complete 
any data gaps or missing information if it was not visible  

• Discussions with City maintenance staff to fill in any data gaps to the extent possible was 
also completed 

11.2 Condition Assessment 
A Level 1 condition assessment was completed for the process equipment and was focused on the 
age of the equipment and visual observation of equipment by senior operations staff during field data 
collection for the asset inventory to note the general physical condition of equipment.  

The process equipment condition assessment used a standard approach by evaluating the age of 
the equipment, maintenance history, criticality, and reliability (i.e., backup units) to evaluate 
remaining useful life and reliability.  

Life expectancy of the process equipment was based on the following:  

• Equipment manufacturers 

• Water Environment Federation (WEF) and HDR Standard Practice life expectancy tables 

• Trained professional judgment based on information from maintenance history through a 
review of Antero maintenance history and discussions with City staff.  

The City schedules and performs regular maintenance using the City’s CMMS Antero by Allmax, 
which increases the reliability of key process equipment. However, there is existing process 
equipment that received a favorable rating because of redundant units but is either at the end of the 
rated useful life or has a high maintenance history.  

A qualitative assessment by visual observation of structural elements and electrical equipment 
directly related to the function of treatment process systems was also completed as part of the 
condition assessment. The assessment was limited to process basins, buildings, and motor control 
center (MCC) electrical equipment accessible during a field visit by senior technical staff.  

Recommendations from the process analysis and the treatment process condition assessment are 
provided in the following section. 
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12 Conclusions and Recommendations 
The City’s WWTP is performing very well to meet current and anticipated future regulatory 
requirement trends focused on nitrogen and phosphorus removal. In addition, the WWTP has 
multiple process units and associated equipment to provide back-up in the event a process unit or 
related equipment is taken out of service for maintenance or repair. Recommended operational 
improvement opportunities and additional process facilities to meet Tier 1 and Tier 2 standards is 
summarized in this section. General recommendations from the asset inventory and condition 
assessment are also summarized in this section.  

12.1 Operational Improvement Opportunities 
The recommended operational improvement opportunities are focused on additional sampling, 
optimizing activated sludge, and solids handling. 

12.1.1 Autosamplers Testing and General Maintenance 
It is recommended that the City continue to investigate the influent autosampler results. As 
discussed in detail in the mass balance calibration section, the historical influent sampling results 
have been scattered over the last year (7/2014-6/2015). The analysis of influent, primary effluent, 
and primary solids suggests there are some potential issues with the influent autosampler.  

It is well known that autosamplers struggle to provide accurate and reliable particulate based results, 
such as for TSS. HDR recommends that the WWTP further investigate this by doing a side by side 
comparison of grab samples versus the autosampler to identify whether the autosampler is the 
culprit in the data scatter. In many instances, resolving this issue requires a vigilant autosampler 
cleaning program to issue it functions as designed. 

12.1.2 Primary Clarifiers 
The primary clarifiers are currently under loaded. However, the solids and organics capture is below 
typical industry values. The historical primary solids capture from July 2012 through 2014 is on the 
order of 35 to 40 percent. The industry standard is on the order of 55 to 60 percent removal. This 
discrepancy is attributed to the primary solids wasting strategy that is too infrequent. Keeping dense 
primary solids blankets can result in fermentation and subsequent hydrolysis of solids and re-
suspension of materials that leave as primary effluent. 

While the solids capture is less than ideal from a biogas and biosolids yield perspective, the aeration 
basins can currently handle the additional loading not removed in the primaries. Furthermore, the 
non removed loads are most likely assisting the WWTP with achieving such low discharge nitrogen 
levels as it requires soluble organics that are produced during fermentation. 

Additional solids and organics capture in the primaries will free up capacity in the aeration basins 
and in turn defer the schedule for installing a third aeration basin. Such an initiative might negatively 
impact the plants ability to reliably remove as much nitrogen. As a result, it is suggested that the 
WWTP optimize solids capture in the primaries once the aeration basins are nearing capacity under 
the current mode of operation.  
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12.1.3 Activated Sludge 
The existing WWTP process is currently meeting existing and future nutrient standards and the City 
can improve the reliability of the nutrient removal by optimizing the biological process. The HDR 
Team has developed the following list of key items to assist the City with enhanced nutrient removal: 

• Better understand the oxygen transfer efficiency 

• High sludge blankets in the secondary clarifiers (by-product of high SVIs) 

• Foaming in the biological process (most likely attributed to current operational strategy) 

• Blower control strategy in the biological process (limited by pre-set conditions) 

These key items have been developed through previous discussions with City operations, 
engineering, and management staff.  

12.1.4 Oxygen Transfer Efficiency Testing 
As discussed in previous section, OUR is one of two criteria (other is mixed liquor suspended solid) 
that governs aeration basin capacity. Based on HDR experience, off-gas testing to quantify the 
aeration basins OUR capacity will be more reliable than relying on typical published values. HDR 
recommends the City hire an off-gas testing specialist to perform the off-gas testing to better 
understand the actual values. Any increase in OUR compared to the 75 mg/L/hr industry standard 
value would result in a linear increase in capacity. For example, if actual testing results suggest a 10 
percent higher OUR than industry (say 75 to 83 mg/L/hr) would result in a 10 percent increase in 
aeration basin capacity. 

12.1.5 Foaming and High SVIs in the Biological Process (Historical Issue) 
The City has historically encountered a seasonal increase with foaming in the aeration basins 
primarily in the winter time. HDR assisted the City with nutrient characterization testing throughout 
the WWTP in the spring of 2013 and the results of this testing helped get a better understanding of 
the City’s nutrient removal process, which may help with improving the foaming issues. The nutrient 
testing results verified that the aeration basin and oxidation ditch configuration is performing 
simultaneous Nitrification/Denitrification (i.e., Total N Removal). Despite excellent total N 
performance (see Figure 25), the anoxic selectors located upstream of the aeration basis were 
designed to assist with total N removal. 

However, the anoxic selectors are currently operating as anaerobic selectors for biological 
phosphorus removal (bio-P) since the aeration basin is performing both nitrification and 
denitrification. The treatment configuration is effective at bio-P but the selector is large and 
contributing to less than optimal phosphorus removal and high sludge volume indices (SVIs). 

HDR recommends trying the following operational modifications to control the high SVI: 

• Turn off the mixed liquor return (MLR) pumps as depicted in Figure 373. The WWTP should 
turn off these pumps all once with no gradual transition. 

• Isolate some zones in the up-front selectors to reduce the residence time as there is too 
much phosphate release occurring. 

• Implementation of these two strategies should assist with reducing SVIs and in turn improve 
the mixed liquor settleability and compaction. 
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Figure 12-1: Proposed Operational Approach to Turn off Mixed Liquor Return Pumping 

 

Rather than attempt to resolve the historical foaming issue simultaneously with the high SVIs, it is 
recommended that the WWTP implement the aforementioned SVI control measures and see how 
this impacts foaming. It is anticipated that this should improve the foaming situation. In addition, it is 
recommended that the HDR team walk the plant with WWTP Staff to determine if there are specific 
locations where foam entrapment is occurring. 

12.1.6 Blower Control Strategy 
The aeration basins with the oxidation ditch configuration currently operate with air on and off in 
particular zones. The blower controls are pre-set and do not modulate to account for diurnal 
variability. As a result, there are instances over a diurnal cycle where system is under aerated or 
over aerated. The existing aeration strategy occasionally results in ammonia and/or nitrate bleed 
through and the system can not accommodate the required aeration swings to consistently meet low 
level ammonia limits as illustrated in historical effluent ammonia data shown in Figure 38. The chart 
presents data that ranges between less than 1 to approximately 5 mg N/L. 

A well operated nitrogen removal facility should reliably produce ammonia values less than 1 mg 
N/L. The use of ammonia based aeration control (ABAC) that relies on ammonia probes to modulate 
the blower valves could improve consistent ammonia control. The City is currently operating the 
amount of air manually by monitoring ammonia levels by obtaining grab samples; however, there are 
several benefits to automating the process.  

The benefits of ABAC for the WWTP are as follows: 

• Reduced effluent ammonia levels 

• Energy savings – reduce aeration requirements because it is based solely on demand to 
avoid over aerating 

• Chemical savings - a higher percentage of the BOD will be used for denitrification than 
currently practiced 
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Figure 12-2: Historical Effluent Ammonia Data at the City of Santa Fe WWTP 

 

 

Figure 12-3: Graphic Depicting Ammonia Based Aeration Control 

12.2 Dewaterability and Sidestream Phosphorus Recovery 
The WWTP currently produces a sludge cake concentration of approximately 13 percent solids and 
a higher solids concentration of 20 percent or higher would be expected for a domestic wastewater 
facility. HDR has seen reduced dewaterability performance nationwide for plants that perform Bio-P. 
HDR is leading the industry on this topic and recently presented at Water Environment Federation 
(WEF) Biosolids Conference regarding the effect of Bio-P on cake solids concentration. There are 
several theories regarding this topic and HDR’s research suggests this phenomenon is a result of 
surplus of mono-valent cations (e.g., potassium) following digestion. This surplus occurs as cells are 
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lysed during digestion as a means to offset all of the ortho-phosphate (PO43-) released during 
digestion. The surplus of potassium and other cations hinders the ability to dewater by 
antagonistically interacting with polymer. 

Figure 40 shows research data from another WWTP illustrating the reduced cake solids 
concentration after Bio-P was implemented at the plant. In the summer of 2011, Bio-P was 
implemented and the cake solids concentration dropped from approximately 22 to 18 percent as a 
direct result of Bio-P. There are several ways to address this issue and potentially increase solids 
production by increase the cake concentration to more typical levels (e.g., 20 percent). The key 
element of any strategy is to reduce phosphate levels with the dewatering feed. 

 

 

Figure 12-4: Cake Production Data from WWTP after Implementation 

 

HDR can evaluate the dewaterability using a pneumatic press (shown graphically in Figure 41 and 
Figure 42, respectively). To effectively test this phenomenon, a side by side challenge test is 
recommended with the status quo compared against an upstream pilot technology, such as 
Airprex®. The Airprex® Technology represents just one representative technology of many. The 
status quo and Airprex® pilot effluent could be tested side by side with the pneumatic press to 
determine the impact on the dewatering process with and without phosphate removal upstream. 

The benefit of such a test is to quantify the impact on dewatering coupled with the ability to recover 
phosphorus from digested solids. The recovered phosphorus has the potential to improve the 
compost value as struvite is a slow release fertilizer. 
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Figure 12-5: Visual Graphic Illustrating the Biomass Press to Test Dewaterability 

 

    

Figure 12-6: Image of the (Left) Pneumatic Press and a (Right) Biomass Press Sample 

12.3 Sidestream Treatment: Nitrogen Removal 
Sidestream treatment is an attractive option to defer installing a third aeration basin. Removing 
approximately 20 percent of the overall plant nitrogen load in the sidestream will free up 
approximately 10 percent capacity of the aeration basin blowers and a portion of the produced 
biomass. 

Among the sidestream treatment options evaluated, initially starting with sidestream management, 
followed by full sidestream treatment in the future to defer oxygen demanding loads away from the 
aeration basin is the recommended approach. Removing the ammonia load at the sidestream will 
divert oxygen demanding loads upstream of the aeration basins and in turn increase the aeration 
basin capacity and defer the third aeration basin installation requirements.  

The initial management options requires a wide-spot in the line so that the high strength ammonia 
load can be slowly bleed back over 24-hrs. This wide spot would be a tank or basin coupled with 
mixers to keep material in suspension. The next step would be to implement a sidestream 
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technology like the deammonification technology due to its low unit energy demand compared to 
conventional nitrifying SBR. 

The deammonification technology is a biological process that would require the following elements: 

1. Flow equalization to manage the sidestream loads that are dependent on belt filter press 
operation. 

2. Pre-treatment screens to remove any particulate and debris from the filtrate. 

3. Feed pumping station to lift the filtrate from the flow equalization tanks to the aeration basins. 

4. Aeration basins to provide aeration to the biological process. 

5. Blowers and diffusers to provide the necessary aeration. 

6. Decanters within the aeration basin to separate settled biomass from treated effluent. 

7. Treated water will flow by gravity back to the headworks. 

12.4 Process Improvements 
The results of the process analysis and associated capacity evaluation indicate the following process 
improvements should be considered by the City as short-term and long-term improvements:  

1. Adding a third aeration basin. (long-term: 10-25 years) 

2. Adding two new anaerobic digesters phased over time (near-term: 0-5 years). 

The third aeration basin should be considered as loads increase at the plant. A systematic approach 
should be considered to defer the installation of an aeration basin by a combination of optimizing the 
primary clarifiers and installing sidestream management/treatment to manage nitrogen loads. .The 
estimated timing of the third basin will depend on whether the primary clarifiers are optimized and/or 
sidestream management/treatment is implemented. The most cost effective approach is sidestream 
management and primary clarifier optimization. This approach would require another unit process to 
operate as listed in detail under the Operational Improvement Opportunities Section. Instead of 
proceeding immediately to sidestream treatment, sidestream management via a wide-spot that 
includes a tank and mixers will assist the aeration basin by slowly bleeding back high strength 
ammonia.  

The digester analysis and recommendation is based on HRT as discussed previously and the 
digester feed flow is the key criteria for determining this parameter. HDR has assisted the City with 
the emergency repairs of the fixed digester cover because of corrosion and pitting of the cover and it 
is our understanding the City had to recently complete emergency repairs on the floating cover.  The 
current HRT is approximately 20 days and additional capacity may be needed in the short term to 
meet 503 standards. Based on discussions with City staff regarding the need to repair and 
rehabilitate the existing digesters is a priority and would prefer new digesters over the next 5 years. 
The additional digesters will give the City operational flexibility and provide system redundancy and 
reliability. 

  June 29, 2016 | 77 



Master Plan 
Final Draft 

12.5 Asset Inventory and Condition Assessment 
Observations 

As discussed previously, the WWTP has multiple process units and associated equipment to provide 
back-up in the event a process unit or related equipment is taken out of service for maintenance, 
repair, or replacement. Based on the age of the equipment, maintenance history, and visual 
observation of equipment the following list of recommendations were developed and should be 
programmed in the City’s CIP or operations program:  

• Aeration basin blowers-near-term (0-5 years) 

• Return activated sludge (RAS) pumps-near term (0-5 years) 

• Mixed liquor suspended solids (MLSS) pumps-near to short term (0-10 years) 

• Central Supervisory Control and Data Acquisition (SCADA) system-near term (0-5 years) 
based on changing technology  

• Electrical arch-flash hazard analysis- near term (0-5 years) 

• Energy audit – near term (0-5 years) 

• Primary clarifier mechanism coating rehabilitation- near-term (0-5 years) 

• MCC-1, MCC-2 and MCC-3700 replacement-near to short-term (0-10 years) 

• Headworks odor control evaluation – short to long term (5-10 years) 

• DAF 1 Equipment:-near to short-term (0-10 years) 

o Basin 1 and 2 Sludge chain and flight collector 

o Pressure tank 2  

• HVAC Equipment: (0-10 years) 

o Administration and Turblex Blower Buildings HVAC Equipment -near to short 
term  

o Digester building 

o DAF 2 Building  

o Dewatering building  

13 Future Regulatory Trends 
13.1 Contaminants of Emerging Concern 
Contaminants or compounds from pharmaceuticals and/or personal care products are being 
discovered in watersheds at very low concentrations (e.g., ppb or ppt). Some of these contaminants 
have been determined to be endocrine disrupters (Kolpin et al, 2002). The contaminants mimic 
estrogen and, therefore, may disrupt the endocrine (hormone) system of both animals and humans. 
These contaminants are known in the water industry as contaminants of emerging concern (CECs). 
In response to concerns approximately the possible impacts of these CECs (pharmaceuticals, 

78 |  June 2016 



Master Plan 
 Final Draft 

 

detergents, hormones and other chemicals) on human health and aquatic organisms, the US EPA in 
2010 conducted a literature search of numerous articles that referenced treatment of CECs. The 
EPA has classified the CECs as shown in Table 30. 

 
Table 30: Contaminants of Emerging Concern Classifications 

  

Nonlyphenols, octylphenol, and alkylphenol 
ethoxylate (APEs) compounds 

NP/APEs 

Polynuclear aromatic hydrocarbons 
Polybrominated biphenyl ethers 

PAH 

PBDEs 

Pesticide 
Pharmaceuticals and personal care products 

Pesticide 

PPCP 

Steroids and Hormones S/H 

Other Other 

 

It is well documented that as treatment plants improve treatment performance, specifically those that 
transition from secondary treatment to nitrogen removal (as already the case at the WWTP), the 
ability to remove overall CECs increases. This increase in removal is highly dependent on the CEC 
constituent of interest. 

There is uncertainty on which CECs will be regulated in the future (if any). However, the existing unit 
processes at the WWTP provides a level of treatment for removing CECs that would rival other 
POTWs (except those with membranes or ozone treatment processes). The key unit processes at 
the WWTP for removing CECs is the activated sludge with the long solids residence time (SRT) for 
removing nitrogen coupled with the filtration. 

The longer SRT for ammonia removal translates to an increased surface area on mixed liquor for 
sorption, elevated biomass concentration, and the enzymes that carry out nitrification (Horz et al., 
2004). The enzyme responsible for the oxidation of ammonia to nitrite, ammonia monooxygenase, is 
commonly referred to as ‘promiscuous’ because it has the ability to assist in the biodegradation of a 
wide-range of compounds such as CECs (Vader et al., 2000). 

Given that the WWTP is already operating at a relatively high SRT that reliably nitrifies, the facility is 
more than likely already removing more CECs than other plants that perform secondary treatment.  

The City is currently developing a reuse feasibility study that will consider potable reuse 
opportunities and consideration of this reuse option will require a good understanding additional 
treatment processes for increased removal of CECs. A preferred treatment process option besides 
reverse osmosis is ozone treatment, followed by biofiltration (BAF) using activated carbon. The 
Buckman Direct Diversion Water Treatment Facility has Ozone/biofiltration with activated carbon and 
can be used if the City considers direct potable reuse in the future. This option will require careful 
consideration and an extensive public acceptance process.  

In an ozone treatment system, ozone is generated from oxygen and injected into the liquid stream. 
Ozone is a powerful oxidant, breaking down organic material and heavy metals. Ozone is sometimes 
used in drinking water treatment plants as a form of disinfection since it typically creates less of the 
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regulated toxic byproducts, such as Trihalomethanes (THMs), which are formed during chlorine 
disinfection. 

For the purposes of advanced wastewater treatment, the ozone treatment facility would primarily be 
used for the removal of organics upstream of filtration and/or reverse osmosis (RO). A graphical 
representation of the organic concentration in RO brine with and without upstream ozone/ BAF filter 
pretreatment is shown in Figure 43. Fluorescence, an indirect measurement of the total organic 
matter concentration, is shown to be significantly reduced in both the feed and the brine when 
pretreated with ozone. 

A BAF filter is included in such a configuration for the sake of redundancy, water conditioning, and 
removal of degradable organics (if ozone is upstream). Ozone located upstream will produce 
degradable organics by oxidizing recalcitrant complex organics into simpler/degradable forms that 
are subsequently removed in the BAF filters. 

 

 

Figure 13-1: Effluent Organic Matter Transformation by Fluorescence (Source: Trussell et al., 
2015) 

 

80 |  June 2016 



Master Plan 
 Final Draft 

 

14 References 
Fux, C.; Lange, K; Faessler, A.; Huber, P.; Grueniger, B.; and Siegrist, H. (2003) Nitrogen removal 

from digester supernatant via nitritie-SBR or SHARON? Wat. Sci. & Technol., 48:9-18. 

Fux, C and Siegrist, H. (2004) Nitrogen removal from sludge digester liquids by 
nitrification/denitrification or partial nitritation/anammox: environmental and economical 
considerations. Water Science & Technology. 50(10):19-26. 

Hellinga, C.; Schellen, A.A.J.C., Mulder; J.W.; Van Loosdrecht, M.C.M.; and Heijnen, J.J. (1998) The 
SHARON process: an innovative method for nitrogen removal from ammonium-rich 
waste water. Wat. Sci. & Technol., 37:135-142. 

Horz, H.-P., Barbrook, A., Field, C.B., Bohannan, B.J.M. (2004) Ammonia-oxidizing bacteria respond 
to multifactorial global change. Proceedings of the Nat. Acad. Sci., 101(42):15136-
15141. 

Kolpin, D.W., Furlong, E.T., Meyer, M.T., Thurman, E.M.; Zaugg, S.D.; Barber, L.B.; Buxton, H.T. 
(2002) Pharmaceuticals, hormones, and other organic wastewater contaminants in U.S. 
streams, 1999-2000: a national reconnaissance. Environ. Sci. Technol., 36(6):1202-
1211. 

Trussel et al. (2015) Demonstrating Redundancy and Monitoring to Achieve Reliable Potable Reuse. 
Direct Potable Reuse in California: Specialty Seminar at UC Berkeley in September 
2015. 

Turk, O. and Mavinic, D. (1989) Maintaining nitrite buildup in a system acclimated to free ammonia. 
Wat. Res., 23:1383-1388. 

Vader, J.S., van Ginkel, C.G., Sperling, F., de Jong, J., de Boer, W., de Graaf, J. S., van der Most, 
M., Stokman, P.G.W. (2000) Degradation of ethinyl estradiol by nitrifying activated 
sludge. Chemosphere 41(8): 1239-1243. 

Wett, B (2007) Development and implementation of a robust deammonification process. Wat. Sci. & 
Technol., 56:81-88. 

Zhang, L., De Schryver, P., De Gusseme, B., De Muynck, W., Boon, N., & Verstraete, W. (2008). 
Chemical and biological technologies for hydrogen sulfide emission control in sewer 
systems: a review. Water Research, 42(1), 1-12 

 
  

  June 29, 2016 | 81 



Master Plan 
Final Draft 

 

82 |  June 2016 



Master Plan 
 Final Draft 

 

Appendix A. NPDES Permit

  June 29, 2016 | Appendix 



Master Plan 
Final Draft 

  

Appendix | June 29, 2016 





   

 
 

(This page intentionally left blank)



NPDES PERMIT No. NM0022292      Page 1 of PART I 

 
 

 
PART I – REQUIREMENTS FOR NPDES PERMITS 

 
SECTION A. LIMITATIONS AND MONITORING REQUIREMENTS 
 
1. OUTFALL 001:  FINAL Effluent Limits – 13 MGD Design Flow  
 
During the period beginning the effective date of the permit and lasting through the expiration date of the permit (unless otherwise noted), 
the permittee is authorized to discharge treated municipal wastewater to the Santa Fe River, in Segment Number 20.6.4.113, from Outfall 
001.  Such discharges shall be limited and monitored by the permittee as specified below: 
 

DISCHARGE LIMITATIONS  
EFFLUENT CHARACTERISTICS Standard Units 

 
MONITORING REQUIREMENTS 

POLLUTANT 
STORET 

CODE MINIMUM MAXIMUM 
MEASUREMENT 

FREQUENCY SAMPLE TYPE 
pH 00400 6.6 9.0 Daily Grab 
 

DISCHARGE LIMITATIONS EFFLUENT  
CHARACTERISTICS lbs/day, unless noted mg/l, unless noted (*1) 

MONITORING 
REQUIREMENTS 

POLLUTANT STORET 
CODE 

30-DAY 
AVG 

DAILY 
MAX 

7-DAY AVG 30-DAY 
AVG 

DAILY 
MAX 

7-DAY AVG MEASUREMENT 
FREQUENCY 

SAMPLE 
TYPE 

Flow 50050 Report 
MGD 

Report  
MGD 

Report  
MGD 

*** *** *** Continuous Totalizing 
Meter 

Carbonaceous Biochemical 
Oxygen Demand, 5-day 

80082 709 (*2) N/A Report 10 N/A 15 3 Days/Week 24-Hour 
Composite 

Total Suspended Solids 00530 2127 (*2) N/A Report 30 N/A 45 3 Days/Week 24-Hour 
Composite 

E. Coli Bacteria  51040 N/A N/A N/A 548 (*3) 2507 (*3) N/A 3 Days/Week Grab 
Ammonia Nitrogen  
(Total as N) 

00620 141.8 (*2) Report N/A 2 Report N/A Daily 24-Hour 
Composite 

Nitrate-Nitrite (as N) 00630 212.7 (*2) Report N/A 3 Report N/A Daily 24-Hour 
Composite 

Dissolved Oxygen 00300 Report N/A N/A  Minimum 5 mg/l (24-Hr. Average) Daily  Grab 
Total Residual Chlorine 50060 N/A N/A N/A N/A 11 ug/l (*4) N/A Daily Instantaneous 

Grab 
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EFFLUENT CHARACTERISTICS DISCHARGE MONITORING MONITORING REQUIREMENTS 
 
WHOLE EFFLUENT LETHALITY (22414) 
(7-Day NOEC) (*5) 

30-DAY AVG 
MINIMUM 

100% 

7-DAY 
MINIMUM 

100% 
MEASUREMENT 

FREQUENCY 
 

SAMPLE TYPE 
Ceriodaphnia dubia Report Report Once/Quarter 24-Hr Composite 
Pimephales promelas Report Report Once/Quarter 24-Hr Composite 
 
Footnotes: 
*1 See Appendix A of Part II of the permit for minimum quantification limits. 
*2 Permit limits established by TMDLs for the Santa Fe River.  Loading limits determined based on a design flow of 8.5 MGD.  
*3 Colony forming units (cfu) per 100 ml.  
*4 TRC shall be measured during periods when chlorine is used as either backup bacteria control, when disinfection of plant treatment equipment is required or 

when used for filamentaceous algae control.  Regulations at 40 CFR Part 136 define "instantaneous grab" as analyzed within 15 minutes of collection.  The 
effluent limitation for TRC is the instantaneous maximum and cannot be averaged for reporting purposes. 

*5 Monitoring and reporting requirements begin on the effective date of this permit.  See PART II, Whole Effluent Toxicity testing requirements for additional 
WET monitoring and reporting conditions.  
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FLOATING SOLIDS, VISIBLE FOAM AND/OR OILS 
 
There shall be no discharge of floating solids or visible foam in other than trace amounts.   
There shall be no discharge of visible films of oil, globules of oil, grease or solids in or on the 
water, or coatings on stream banks. 
      
Samples taken in compliance with the monitoring requirements specified above shall be taken at 
the discharge from the final treatment unit prior to the receiving stream. 
 
B. SCHEDULE OF COMPLIANCE 
 
NONE 
 
 
C. MONITORING AND REPORTING (MAJOR DISCHARGERS) 
 
 1.  The permittee shall effectively monitor the operation and efficiency of all 

treatment and control facilities and the quantity and quality of the treated 
discharge. 

 
 2  Monitoring information required shall be submitted on Discharge Monitoring 

Report Form EPA 3320-1 to EPA and NMED as required in Part III, D.4. 
 
  a.  Reporting periods shall end on the last day of each month. 
 
  b. The permittee is required to submit regular monthly reports as described 

above postmarked no later than the 15th day of the month following each 
reporting period. 

 
  c.  The annual sludge report required in Part IV of the permit is due on 

February 19 of each year and covers the previous calendar year from 
January 1 through December 31.    

 
 3  If any 30 day average, monthly average, 7 day average, weekly average, or daily 

maximum value exceeds the effluent limitations specified in Part I.A, the 
permittee shall report the excursion in accordance with the requirements of Part 
III.D. 

   
 4  Any 30 day average, monthly average, 7 day average, weekly average, or daily 

maximum value reported in the required Discharge Monitoring Report which is in 
excess of the effluent limitation specified in Part I.A shall constitute evidence of 
violation of such effluent limitation and of this permit. 
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 5  Other measurements of oxygen demand (e.g., TOC and COD) may be substituted 

for five day Biochemical Oxygen Demand (BOD5) or for five day Carbonaceous 
Biochemical Oxygen Demand (CBOD5), as applicable,  where the permittee can 
demonstrate long term correlation of the method with BOD5 or CBOD5 values, as 
applicable.  Details of the correlation procedures used must be submitted and 
prior approval granted by the permitting authority for this procedure to be 
acceptable.  Data reported must also include evidence to show that the proper 
correlation continues to exist after approval. 

 
 6. The permittee shall report all overflows with the Discharge Monitoring Report 

submittal.  These reports shall be summarized and reported in tabular format.  The 
summaries shall include: the date, time, duration, location, estimated volume, and 
cause of the overflow; observed environmental impacts from the overflow; 
actions taken to address the overflow; and ultimate discharge location if not 
contained (e.g., storm sewer system, ditch, tributary).  Any noncompliance which 
may endanger health or the environment shall also be orally reported to the New 
Mexico Environment Department at (505) 827-0187, as soon as possible, but 
within 12 hours from the time the permittee becomes aware of the circumstance.  
A written report of overflows which endanger health or the environment shall be 
provided to EPA and New Mexico Environment Department within 5 days of the 
time the permittee becomes aware of the circumstance. 

 
D. OVERFLOW REPORTING 
 
The permittee shall report all overflows with the DMR submittal. These reports shall be 
summarized and reported in tabular format.  The summaries shall include: date, time, duration, 
location, estimated volume, and cause of the overflow.  They shall also include observed 
environmental impacts from the overflow; actions taken to address the overflow; and, the 
ultimate discharge location if not contained (e.g., storm sewer system, ditch, tributary).  
 
Overflows that endanger health or the environment shall be orally reported to EPA at (214) 665- 
6595, and NMED Surface Water Quality Bureau at (505) 827-0187, within 24 hours from the 
time the permittee becomes aware of the circumstance.  A written report of overflows that 
endanger health or the environment shall be provided to EPA and NMED Surface Water Quality 
Bureau within 5 days of the time the permittee becomes aware of the circumstance. 
 
E. POLLUTION PREVENTION REQUIREMENTS 
 
The permittee shall institute a program within 12 months of the effective date of the permit (or 
continue an existing one) directed towards optimizing the efficiency and extending the useful life 
of the facility.  The permittee shall consider the following items in the program: 
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 a. The influent loadings, flow and design capacity; 
 b. The effluent quality and plant performance; 
 c. The age and expected life of the wastewater treatment facility's equipment; 
 d. Bypasses and overflows of the tributary sewerage system and treatment works; 
 e. New developments at the facility; 
 f. Operator certification and training plans and status; 
 g. The financial status of the facility; 
 h. Preventative maintenance programs and equipment conditions and; 
 i. An overall evaluation of conditions at the facility. 
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PART II - OTHER CONDITIONS 
  
A.  MINIMUM QUANTIFICATION LEVEL (MQL) 
 
See list of MQL’s at Appendix A of Part II below.  For pollutants listed on Appendix A of Part II below with MQL’s, 
analyses must be performed to the listed MQL.  If any individual analytical test result is less than the MQL listed, a 
value of zero (0) may be used for that pollutant result for the Discharge Monitoring Report (DMR) calculations and 
reporting requirements. 
 
In addition, any additional pollutant sampling for purposes of this permit, including renewal applications or any other 
reporting, shall be tested to the MQL shown on the attached Appendix A of Part II.  Results of analyses that are less 
than the listed MQL maybe reported as “non detect” (ND). 
 
B. 24-HOUR ORAL REPORTING: DAILY MAXIMUM LIMITATION VIOLATIONS 
 
Under the provisions of Part III.D.7.b.(3) of this permit, violations of daily maximum limitations for the following 
pollutants shall be reported orally to EPA Region 6, Compliance and Assurance Division, Water Enforcement Branch 
(6EN-W), Dallas, Texas, and NMED within 24 hours from the time the permittee becomes aware of the violation 
followed by a written report in five days. 
 
 E. Coli Bacteria 
 Total Residual Chlorine 
  
C. PERMIT MODIFICATION AND REOPENER 
 
In accordance with 40 CFR Part 122.44(d), the permit may be reopened and modified during the life of the permit if 
relevant portions of the New Mexico’s Water Quality Standards for Interstate and Intrastate Streams are revised, or 
new State of New Mexico water quality standards are established and/or remanded.   
 
In accordance with 40 CFR Part 122.62(s)(2), the permit may be reopened and modified if new information is 
received that was not available at the time of permit issuance that would have justified the application of different 
permit conditions at the time of permit issuance.  Permit modifications shall reflect the results of any of these actions 
and shall follow regulations listed at 40 CFR Part 124.5. 
 
D.  WHOLE EFFLUENT TOXICITY TESTING (7 DAY CHRONIC NOEC FRESHWATER) 
 
It is unlawful and a violation of this permit for a permittee or his designated agent, to manipulate test samples in any 
manner, to delay sample shipment, or to terminate or to cause to terminate a toxicity test.  Once initiated, all toxicity 
tests must be completed unless specific authority has been granted by EPA Region 6 or the State NPDES permitting 
authority. 
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 1. SCOPE AND METHODOLOGY 
 
  a. The permittee shall test the effluent for toxicity in accordance with the provisions in this section. 
 
  APPLICABLE TO FINAL OUTFALL(S):  001 
 
  REPORTED ON DMR AS FINAL OUTFALL: 001 
 
  CRITICAL DILUTION (%):    100% 
 
  EFFLUENT DILUTION SERIES (%):  32, 42, 56, 75,100% 
 
  COMPOSITE SAMPLE TYPE:   Defined at PART I 
 
  TEST SPECIES/METHODS:    40 CFR Part 136 
 

Ceriodaphnia dubia chronic static renewal survival and reproduction test, Method 1002.0, EPA-821-R-02-013, 
or the most recent update thereof.  This test should be terminated when 60% of the surviving females in the 
control produce three broods or at the end of eight days, whichever comes first. 

 
Pimephales promelas (Fathead minnow) chronic static renewal 7 day larval survival and growth test, Method 
1000.0, EPA 821 R 02 013, or the most recent update thereof.  A minimum of five (5) replicates with eight (8) 
organisms per replicate must be used in the control and in each effluent dilution of this test. 

 
  b. The NOEC (No Observed Effect Concentration) is herein defined as the greatest effluent dilution at and 

below which toxicity that is statistically different from the control (0% effluent) at the 95% confidence 
level does not occur.  Chronic lethal test failure is defined as a demonstration of a statistically significant 
lethal effect at test completion to a test species at or below the critical dilution.  Chronic sub-lethal test 
failure is defined as a demonstration of a statistically significant sub-lethal effect (i.e., growth or 
reproduction) at test completion to a test species at or below the critical dilution. 

 
  
  c. The conditions of this item are effective beginning with the effective date of the WET limit.  When the 

testing frequency stated above is less than monthly and the effluent fails the  lethal or sub-lethal endpoint 
at or below the critical dilution, the permittee shall be considered in violation of this permit limit and the 
frequency for the affected species will increase to monthly until such time compliance with the No 
Observed Effect Concentration (NOEC) effluent limitation is demonstrated for a period of three 
consecutive months, at which time the permittee may return to the testing frequency stated in PART I of 
this permit.  During the period the permittee is out of compliance, test results shall be reported on the 
DMR for that reporting period.  The purpose of additional tests (also referred to as ‘retests’ or 
confirmation tests) is to determine the duration of a toxic event.  A test that meets all test acceptability 
criteria and demonstrates significant toxic effects does not need additional confirmation.  Such testing 
cannot confirm or disprove a previous test result. 
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  d. This permit may be reopened to require chemical specific effluent limits, additional testing, and/or other 
appropriate actions to address toxicity. 

 
 2. REQUIRED TOXICITY TESTING CONDITIONS 
 
  a. Test Acceptance 
 

The permittee shall repeat a test, including the control and all effluent dilutions, if the procedures and quality 
assurance requirements defined in the test methods or in this permit are not satisfied, including the following 
additional criteria: 

 
   i. The toxicity test control (0% effluent) must have survival equal to or greater than 80%. 
 
   ii. The mean number of Ceriodaphnia dubia neonates produced per surviving female in the control (0% 

effluent) must be 15 or more. 
 
   iii. 60% of the surviving control females must produce three broods. 
 
   iv. The mean dry weight of surviving Fathead minnow larvae at the end of the 7 days in the control (0% 

effluent) must be 0.25 mg per larva or greater. 
 
   v. The percent coefficient of variation between replicates shall be 40% or less in the control (0% effluent) 

for: the young of surviving females in the Ceriodaphnia dubia reproduction test, the growth and 
survival of the Fathead minnow test. 

 
   vi. The percent coefficient of variation between replicates shall be 40% or less in the critical dilution, 

unless significant lethal or nonlethal effects are exhibited for: the young of surviving females in the 
Ceriodaphnia dubia reproduction test; the growth and survival endpoints in the Fathead minnow test. 

 
   vii. A Percent Minimum Significant Difference (PMSD) range of 13 - 47 for Ceriodaphnia dubia 

reproduction; 
 
   viii.     A PMSD range of 12 - 30 for Fathead minnow growth. 
  

Test failure may not be construed or reported as invalid due to a coefficient of variation value of greater than 
40%.  A repeat test shall be conducted within the required reporting period of any test determined to be 
invalid. 
 

  b. Statistical Interpretation 
 
   i. For the Ceriodaphnia dubia survival test, the statistical analyses used to determine if there is a 

significant difference between the control and the critical dilution shall be Fisher's Exact Test as 
described in EPA 821-R-02-013 or the most recent update thereof. 
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   ii. For the Ceriodaphnia dubia reproduction test and the Fathead minnow larval survival and growth test, 
the statistical analyses used to determine if there is a significant difference between the control and the 
critical dilution shall be in accordance with the methods for determining the No Observed Effect 
Concentration (NOEC) as described in EPA 821-R-02-013, or the most recent update thereof. 

 
   iii. If the conditions of Test Acceptability are met in Item 2.a above and the percent survival of the test 

organism is equal to or greater than 80% in the critical dilution concentration and all lower dilution 
concentrations, the test shall be considered to be a passing test, and the permittee shall report a survival 
NOEC of not less than the critical dilution for the DMR reporting requirements found in Item 3 below. 

 
  c. Dilution Water 
 
   i. Dilution water used in the toxicity tests will be receiving water collected as close to the point of 

discharge as possible but unaffected by the discharge.  The permittee shall substitute synthetic dilution 
water of similar pH, hardness, and alkalinity to the closest downstream perennial water where the 
receiving stream is classified as intermittent or where the receiving stream has no flow due to zero 
flow conditions. 

 
   ii. If the receiving water is unsatisfactory as a result of instream toxicity (fails to fulfill the test acceptance 

criteria of Item 2.a), the permittee may substitute synthetic dilution water for the receiving water in all 
subsequent tests provided the unacceptable receiving water test met the following stipulations: 

 
    (A) a synthetic dilution water control which fulfills the test acceptance requirements of Item 2.a was 

run concurrently with the receiving water control; 
  
    (B) the test indicating receiving water toxicity has been carried out to completion (i.e., 7 days); 
 
    (C) the permittee includes all test results indicating receiving water toxicity with the full report and 

information required by Item 3.a below; and 
 
    (D) the synthetic dilution water shall have a pH, hardness, and alkalinity similar to that of the receiving 

water or closest downstream perennial water not adversely affected by the discharge, provided the 
magnitude of these parameters will not cause toxicity in the synthetic dilution water. 

 
  d. Samples and Composites 
 
   i. The permittee shall collect a minimum of three flow weighted composite samples from the outfall(s) 

listed at Item 1.a above. 
 
   ii. The permittee shall collect second and third composite samples for use during 24 hour renewals of 

each dilution concentration for each test.  The permittee must collect the composite samples such that 
the effluent samples are representative of any periodic episode of chlorination, biocide usage or other 
potentially toxic substance discharged on an intermittent basis. 
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   iii. The permittee must collect the composite samples so that the maximum holding time for any effluent 
sample shall not exceed 72 hours.  The permittee must have initiated the toxicity test within 36 hours 
after the collection of the last portion of the first composite sample.  Samples shall be chilled to 6 
degrees Centigrade during collection, shipping, and/or storage. 

 
   iv. If the flow from the outfall(s) being tested ceases during the collection of effluent samples, the 

requirements for the minimum number of effluent samples, the minimum number of effluent portions 
and the sample holding time are waived during that sampling period.  However, the permittee must 
collect an effluent composite sample volume during the period of discharge that is sufficient to 
complete the required toxicity tests with daily renewal of effluent.  When possible, the effluent 
samples used for the toxicity tests shall be collected on separate days if the discharge occurs over 
multiple days.  The effluent composite sample collection duration and the static renewal protocol 
associated with the abbreviated sample collection must be documented in the full report required in 
Item 3 of this section. 

  
   v. MULTIPLE OUTFALLS: If the provisions of this section are applicable to multiple outfalls, the 

permittee shall combine the composite effluent samples in proportion to the average flow from the 
outfalls listed in Item 1.a above for the day the sample was collected.  The permittee shall perform the 
toxicity test on the flow weighted composite of the outfall samples. 

 
 3. REPORTING 
 
  a. The permittee shall prepare a full report of the results of all tests conducted pursuant to this section in 

accordance with the Report Preparation Section of  EPA 821-R-02-013, or the most current publication, 
for every valid or invalid toxicity test initiated whether carried to completion or not.  The permittee shall 
retain each full report pursuant to the provisions of PART III.C.3 of this permit.  The permittee shall 
submit full reports upon the specific request of the Agency.  For any test which fails, is considered invalid 
or which is terminated early for any reason, the full report must be submitted for agency review. 

 
  b. The permittee shall report the Whole Effluent Toxicity values for the 30 Day Average Minimum and the 7 

Day Minimum under Parameter No. 22414 on the DMR for that reporting period in accordance with 
PART III.D.4 of this permit. 

 
If more than one valid test for a species was performed during the reporting period, the test NOECs will be 
averaged arithmetically and reported as the DAILY AVERAGE MINIMUM NOEC for that reporting period. 

 
If more than one species is tested during the reporting period, the permittee shall report the lowest 30 Day 
Average Minimum NOEC and the lowest 7 Day Minimum NOEC for Whole Effluent Toxicity. 

 
A valid test for each species must be reported on the DMR during each reporting period specified in PART I 
of this permit.  Only ONE set of biomonitoring data for each species is to be recorded on the DMR for each 
reporting period.  The data submitted should reflect the LOWEST lethal and sub-lethal effects results for each 
species during the reporting period.  All invalid tests, repeat tests (for invalid tests), and retests (for tests 
previously failed) performed during the reporting period must be attached to the DMR for EPA review. 
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  c. The permittee shall submit the results of the valid toxicity test on the DMR for that reporting period in 

accordance with PART III.D.4 of this permit, as follows below.  Submit retest information clearly marked 
as such with the following month's DMR.  Only results of valid tests are to be reported on the DMR. 

 
   i. Pimephales promelas (Fathead Minnow) 
 
    A. If the No Observed Effect Concentration (NOEC) for lethal effects is less than the critical dilution, 

enter a "1"; otherwise, enter a "0" for Parameter No. TLP6C 
 
    B. Report the NOEC value for survival, Parameter No. TOP6C 
 
    C. Report the Lowest Observed Effect Concentration (LOEC) value for survival, Parameter No. 

TXP6C 
  
    D. Report the NOEC value for growth, Parameter No. TPP6C 
 
    E. Report the LOEC value for growth, Parameter No. TYP6C 
 
    F. If the No Observed Effect Concentration (NOEC) for growth is less than the critical dilution, enter 

a "1"; otherwise, enter a "0" for Parameter No. TGP6C 
 
    G. Report the highest (critical dilution or control) Coefficient of Variation, Parameter No. TQP6C 
 
   ii. Ceriodaphnia dubia 
 
    A. If the NOEC for lethal effects is less than the critical dilution, enter a "1"; otherwise, enter a "0" for 

Parameter No. TLP3B 
 
    B. Report the NOEC value for survival, Parameter No. TOP3B 
 
    C. Report the LOEC value for survival, Parameter No. TXP3B 
 
    D. Report the NOEC value for reproduction, Parameter No. TPP3B 
 
    E. Report the LOEC value for reproduction, Parameter No. TYP3B 
 
    F. If the No Observed Effect Concentration (NOEC) for reproduction is less than the critical dilution, 

enter a "1"; otherwise, enter a "0" for Parameter No. TGP3B 
 
    G. Report the higher (critical dilution or control) Coefficient of Variation, Parameter No. TQP3B 
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E.  CONTRIBUTING INDUSTRIES AND PRETREATMENT REQUIREMENTS 
 
 1. The permittee shall operate an industrial pretreatment program in accordance with Section 402(b)(8) of the 

Clean Water Act, the General Pretreatment Regulations (40 CFR Part 403) and the approved POTW 
pretreatment program submitted by the permittee.  The pretreatment program was approved on December 20, 
1984 and modified on March 1, 1994, September 26, 2006, and February 26, 2008.  The POTW pretreatment 
program is hereby incorporated by reference and shall be implemented in a manner consistent with the 
following requirements: 

 
  (a) Industrial user information shall be updated at a frequency adequate to ensure that all IUs are properly `
   characterized at all times; 
 
  (b) The frequency and nature of industrial user compliance monitoring activities by the permittee shall be 

commensurate with the character, consistency and volume of waste.  The permittee must inspect and 
sample the effluent from each Significant Industrial User in accordance with 40 CFR 403.8(f)(2)(v).  This 
is in addition to any industrial self-monitoring activities; 

 
  (c) The permittee shall enforce and obtain remedies for noncompliance by any industrial users with applicable 

pretreatment standards and requirements; 
 
  (d) The permittee shall control through permit, order, or similar means, the contribution to the POTW by each 

Industrial User to ensure compliance with applicable Pretreatment Standards and Requirements.  In the 
case of Industrial Users identified as significant under 40 CFR 403.3 (v), this control shall be achieved 
through individual or general control mechanisms, in accordance with 40 CFR 403.8(f)(1)(iii). Both 
individual and general control mechanisms must be enforceable and contain, at a minimum, the following 
conditions: 

 
   (i) Statement of duration (in no case more than five years); 
 
   (ii) Statement of non-transferability without, at a minimum, prior notification to the POTW and provision 

of a copy of the existing control mechanism to the new owner or operator; 
 
   (iii)Effluent limits, including Best Management Practices, based on applicable general Pretreatment 

Standards, categorical Pretreatment Standards, local limits, and State and local law; 
 
   (iv) Self-monitoring, sampling, reporting, notification and recordkeeping requirements, including an 

identification of the pollutants to be monitored (including the process for seeking a waiver for a 
pollutant neither present nor expected to be present in the Discharge on accordance with § 
403.12(e)(2), or a specific waiver for a pollutant in the case of an individual control mechanism), 
sampling location, sampling frequency, and sample type, based on the applicable general Pretreatment 
Standards in 40 CFR 403, categorical Pretreatment Standards, local limits, and State and local law; 

 
   (v) Statement of applicable civil and criminal penalties for violation of Pretreatment Standards and 

requirements, and any applicable compliance schedule.  Such schedules may not extend the 
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compliance date beyond federal deadlines; and 
 
   (vi) Requirements to control slug discharges, if determined by the POTW to be necessary. 
 
  (e) The permittee shall evaluate, whether each Significant Industrial User needs a plan or other action to 

control slug discharges, in accordance with 40 CFR 403.8(f)(2)(vi); 
  
  (f) The permittee shall provide adequate staff, equipment, and support capabilities to carry out all elements of 

the pretreatment program; and, 
  
  (g) The approved program shall not be modified by the permittee without the prior approval of the Agency. 
  
 2. The permittee shall establish and enforce specific limits to implement the provisions of 40 CFR Parts 403.5(a) 

and (b), as required by 40 CFR Part 403.5(c).  POTWs may develop Best Management Practices (BMPs) to 
implement paragraphs 40 CFR 403.5 (c)(1) and (c)(2).  Such BMPs shall be considered local limits and 
Pretreatment Standards.  Each POTW with an approved pretreatment program shall continue to develop these 
limits as necessary and effectively enforce such limits. 

  
The permittee shall, within sixty (60) days of the effective date of this permit, (1) submit a WRITTEN 
CERTIFICATION that a technical evaluation has been demonstrated that the existing technically based local 
limits (TBLL) are based on current state water quality standards and are adequate to prevent  pass through of 
pollutants, inhibition of or interference with the treatment facility, worker health and safety problems, and 
sludge contamination, OR (2) submit a WRITTEN NOTIFICATION that a technical evaluation revising the 
current TBLL and a draft sewer use ordinance which incorporates such revisions will be submitted within 12 
months of the effective date of this permit. 

  
All specific prohibitions or limits developed under this requirement are deemed to be conditions of this permit.  
The specific prohibitions set out in 40 CFR Part 403.5(b) shall be enforced by the permittee unless modified 
under this provision. 

  
 3. The permittee shall analyze the treatment facility influent and effluent for the presence of the toxic pollutants 

listed in 40 CFR 122 Appendix D (NPDES Application Testing Requirements) Table II at least once/12 
months and the toxic pollutants in Table III at least once/3 months.  If, based upon information available to 
the permittee, there is reason to suspect the presence of any toxic or hazardous pollutant listed in Table V, or 
any other pollutant, known or suspected to adversely affect treatment plant operation, receiving water quality, 
or solids disposal procedures, analysis for those pollutants shall be performed at least once/3 months on both 
the influent and the effluent. 

  
The influent and effluent samples collected shall be composite samples consisting of at least 12 aliquots 
collected at approximately equal intervals over a representative 24 hour period and composited according to 
flow.  Sampling and analytical procedures shall be in accordance with guidelines established in 40 CFR 
136.  The effluent samples shall be analyzed to a level at least as low as required in item (6) below.  
Where composite samples are inappropriate, due to sampling, holding time, or analytical constraints, at least 4 
grab samples, taken at equal intervals over a representative 24 hour period, shall be taken. 
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 4. The permittee shall prepare annually a list of Industrial Users which during the preceding twelve months were 

in significant noncompliance with applicable pretreatment requirements.  For the purposes of this Part, 
significant noncompliance shall be determined based upon the more stringent of either criteria established at 
40 CFR Part 403.8(f)(2)(viii) [rev. 10/14/05] or criteria established in the approved POTW pretreatment 
program.  This list is to be published annually in a newspaper of general circulation that provides meaningful 
public notice within the jurisdiction(s) served by the POTW during the month of December. 

  
In addition, during the month of December the permittee shall submit an updated pretreatment program status 
report to EPA and the State containing the following information: 

  
  (a) An updated list of all significant industrial users and identify which Industrial Users are Non-Significant 

Categorical Industrial Users (NSCIUs) or Middle Tier CIUs.  The list must also identify: 
  
   - Industrial Users subject to categorical Pretreatment Standards that are subject to reduced monitoring 

and reporting requirements under 40 CFR 403.12(e)(2) & (3), 
  
   - Industrial Users subject to the following categorical Pretreatment Standards [Organic Chemicals, 

Plastics, and Synthetic Fibers (OCPSF) (40 CFR part 414), Petroleum Refining (40 CFR part 419), and 
Pesticide Chemicals (40 CFR part 455)] and for which the Control Authority has chosen to use the 
concentration-based standards rather than converting them to flow-based mass standards as allowed at 
40 CFR 403.6(c)(6). 

  
   - Categorical Industrial Users subject to concentration-based standards for which the Control Authority 

has chosen to convert the concentration-based standards to equivalent mass limits, as allowed at 40 
CFR 403.6(c)(5). 

  
   - General Control Mechanisms used for similar groups of SIUs along with the substantially similar types 

of  operations and the types of wastes that are the same, for each separate General Control Mechanism, 
as allowed at 40 CFR 403.8(f)(1)(iii). 

 
   - Best Management Practices or Pollution Prevention alternatives required by a categorical Pretreatment 

Standard or as a local limit requirement that are implemented and documentation to demonstrate 
compliance, as required at 40 CFR 403.12 (b), (e) and (h). 

  
  For each industrial user listed the following information shall be included: 
  
  (i) Standard Industrial Classification (SIC) or NAISC code and categorical determination; 
  
  (ii) Control document status.  Whether the user has an effective control document, and the date such document 

was last issued, reissued, or modified, (indicate which industrial users were added to the system (or newly 
identified) within the previous 12 months); 
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   (iii)A summary of all monitoring activities performed within the previous 12 months.  The following 
information shall be reported: 

  
    * total number of inspections performed; 
    * total number of sampling visits made; 
  
   (iv) Status of compliance with both effluent limitations and reporting requirements.  Compliance status 

shall be defined as follows: 
  
    * Compliant (C) - no violations during the previous 12 month period; 
  
    * Non-compliant (NC) - one or more violations during the previous 12 months but does not meet the 

criteria for significantly noncompliant industrial users; 
  
    * Significant Noncompliance (SNC) - in accordance with requirements described in 4. above; and 
  
   (v) For significantly noncompliant industrial users, indicate the nature of the violations, the type and 

number of actions taken (notice of violation, administrative order, criminal or civil suit, fines or 
penalties collected, etc.) and current compliance status.  If ANY industrial user was on a schedule to 
attain compliance with effluent limits, indicate the date the schedule was issued and the date 
compliance is to be attained; 

  
  (b) A list of all significant industrial users whose authorization to discharge was terminated or revoked during 

the preceding 12 month period and the reason for termination; 
  
  (c) A report on any interference, pass through, upset or POTW permit violations known or suspected to be 

caused by industrial contributors and actions taken by the permittee in response; 
  
  (d) The results of all influent and effluent analyses performed pursuant to Part II(A)(3) above; 
  
  (e) A copy of the newspaper publication of the significantly noncompliant industrial users giving the name of 

the newspaper and the date published;  
  
  (f) The information requested may be submitted in tabular form as per the example tables provided for your 

convenience; and 
  
  (g) The monthly average water quality based effluent concentration necessary to meet the state water quality 

standards as developed in the approved technically based local limits.  
  
 5. The permittee shall provide adequate notice of the following: 
  
  (a) Any new introduction of pollutants into the treatment works from an indirect discharger which would be 

subject to Sections 301 and 306 of the Act if it were directly discharging those pollutants; and 
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  (b) Any substantial change in the volume or character of pollutants being introduced into the treatment works 
by a source introducing pollutants into the treatment works at the time of issuance of the permit. 

  
Adequate notice shall include information on (i) the quality and quantity of effluent to be introduced into the 
treatment works, and (ii) any anticipated impact of the change on the quality or quantity of effluent to be 
discharged from the POTW. 

  
 6. All effluent monitoring conducted in accordance with Part (II)(A)(3) above shall meet the Minimum 

Quantification Levels (MQLs) shown in Part (II) Appendix A 
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MONITORING RESULTS1 FOR THE ANNUAL PRETREATMENT REPORT, REPORTING YEAR: __________, 200__ TO __________, 200__  
TREATMENT PLANT :                                        NPDES PERMIT NO. 

 
Influent Values (in μg/L) 

on Dates Sampled Effluent Values (in μg/L)on Dates Sampled  
POLLUTANT 

 

MAHL, if 
applicable, in 

μg/L2     

Daily Average 
Effluent Limit  

in μg/L3 
    

Antimony  (Total)           

Arsenic   (Total)           

Beryllium (Total)           

Cadmium   (Total)           

Chromium  (Total)           

Copper    (Total)           

Lead      (Total)           

Mercury   (Total)           

Molybdenum (Total)           

Nickel    (Total)           

Selenium  (Total)           

Silver    (Total)           

Thallium  (Total)           

Zinc      (Total           

Cyanide   (Total)           

4           

           
1 It is advised that the influent and effluent samples are collected considering flow detention time through each plant.  Analytical MQLs should be used so 

that the data can also be used for Local Limits assessment and NPDES application purposes. 
2 Maximum Allowable Headworks Loading limitation in μg/L. Only complete for pollutants that have approved Technically Based Local Limits. 
3  Daily average effluent limit in the NPDES permit OR the applicable state Water Quality Standard calculated to an equivalent permit effluent limit. 
4 Record the names of any pollutants [40 CFR 122, Appendix D, Table II and/or Table V] detected and the quantity in which they were detected. 
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PRETREATMENT PROGRAM STATUS REPORT 

UPDATED SIGNIFICANT INDUSTRIAL USERS LIST 
COMPLIANCE STATUS CONTROL 

DOCUMENT REPORTS 

INDUSTRIAL 

USER 
SIC 

CODE 
CATE-

GORICAL 

DETER-

MINATION Y/N LAST 

ACTION 

NEW  

USER 
TIMES 

INSPECTED 
TIMES 

SAMPLED 

BMR 90-DAY 

COMPLIANCE 
SEMI- 

ANNUAL 
SELF 

MONITORING 

EFFLUENT  

LIMITS 
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SIGNIFICANTLY NONCOMPLIANT USERS - ENFORCEMENT ACTIONS TAKEN 
NATURE OF 

VIOLATION 
NUMBER OF ACTIONS TAKEN COMPLIANCE 

SCHEDULE 
INDUSTRIAL USER 

REPORTS LIMITS NOV A.O. CIVIL CRIMINAL OTHER 

PENALTIES 

COLLECTED 
DATE 

ISSUED 
DATE 

DUE 

CURRENT 

STATUS 
COMMENTS 
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PART III - STANDARD CONDITIONS FOR NPDES PERMITS 
 

A. GENERAL CONDITIONS 
 

1. INTRODUCTION 
In accordance with the provisions of 40 CFR Part 122.41, et. seq., this permit incorporates by reference ALL conditions and 
requirements applicable to NPDES Permits set forth in the Clean Water Act, as amended, (hereinafter known as the "Act") as 
well as ALL applicable regulations. 

 
2. DUTY TO COMPLY 

The permittee must comply with all conditions of this permit.  Any permit noncompliance constitutes a violation of the Act and 
is grounds for enforcement action; for permit termination, revocation and reissuance, or modification; or for denial of a permit 
renewal application. 

 
3. TOXIC POLLUTANTS 

 
 a. Notwithstanding Part III.A.5, if any toxic effluent standard or prohibition (including any schedule of compliance specified 

in such effluent standard or   prohibition) is promulgated under Section 307(a) of the Act for a toxic pollutant which is 
present in the discharge and that standard or prohibition is more stringent than any limitation on the pollutant in this permit, 
this permit shall be modified or revoked and reissued to conform to the toxic effluent standard or prohibition. 

 
 b. The permittee shall comply with effluent standards or prohibitions established under Section 307(a) of  the Act for toxic 

pollutants within the time provided in the regulations that established those standards or prohibitions, even if the permit has 
not yet been modified to incorporate the requirement. 

 
4. DUTY TO REAPPLY 

If the permittee wishes to continue an activity regulated by this permit after the expiration date of this permit, the permittee 
must apply for and obtain a new permit.  The application shall be submitted at least 180 days before the expiration date of this 
permit.  The Director may grant permission to submit an application less than 180 days in advance but no later than the permit 
expiration date.  Continuation of expiring permits shall be governed by regulations promulgated at 40 CFR Part 122.6 and any 
subsequent amendments. 

 
5. PERMIT FLEXIBILITY 

This permit may be modified, revoked and reissued, or terminated for cause in accordance with 40 CFR 122.62-64.  The filing 
of a request for a permit modification, revocation and reissuance, or termination, or a notification of planned changes or 
anticipated noncompliance, does not stay any permit condition. 

 
6. PROPERTY RIGHTS 

This permit does not convey any property rights of any sort, or any exclusive privilege. 
 

7. DUTY TO PROVIDE INFORMATION 
The permittee shall furnish to the Director, within a reasonable time, any information which the Director may request to 
determine whether cause exists for modifying, revoking and reissuing, or terminating this permit, or to determine compliance 
with this permit.  The permittee shall also furnish to the Director, upon request, copies of records required to be kept by this 
permit. 

 
8. CRIMINAL AND CIVIL LIABILITY 

Except as provided in permit conditions on "Bypassing" and "Upsets", nothing in this permit shall be construed to relieve the 
permittee from civil or criminal penalties for noncompliance.  Any false or materially misleading representation or concealment 
of information required to be reported by the provisions of the permit, the Act, or applicable regulations, which avoids or 
effectively defeats the regulatory purpose of the Permit may subject the Permittee to criminal enforcement pursuant to 18 
U.S.C. Section 1001. 

 
9. OIL AND HAZARDOUS SUBSTANCE LIABILITY 

Nothing in this permit shall be construed to preclude the institution of any legal action or relieve the permittee from any 
responsibilities, liabilities, or penalties to which the permittee is or may be subject under Section 311 of the Act. 

 
10. STATE LAWS 

Nothing in this permit shall be construed to preclude the institution of any legal action or relieve the permittee from any 
responsibilities, liabilities, or penalties established pursuant to any applicable State law or regulation under authority preserved 
by Section 510 of the Act. 
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11. SEVERABILITY 
The provisions of this permit are severable, and if any provision of this permit or the application of any provision of this permit 
to any circumstance is held invalid, the application of such provision to other circumstances, and the remainder of this permit, 
shall not be affected thereby. 

 
B. PROPER OPERATION AND MAINTENANCE 
 

1. NEED TO HALT OR REDUCE NOT A DEFENSE 
It shall not be a defense for a permittee in an enforcement action that it would have been necessary to halt or reduce the 
permitted activity in order to maintain compliance with the conditions of this permit. The permittee is responsible for 
maintaining adequate safeguards to prevent the discharge of untreated or inadequately treated wastes during electrical power 
failure either by means of alternate power sources, standby generators or retention of inadequately treated effluent. 

 
2. DUTY TO MITIGATE 

The permittee shall take all reasonable steps to minimize or prevent any discharge in violation of this permit which has a 
reasonable likelihood of adversely affecting human health or the environment. 

 
3. PROPER OPERATION AND MAINTENANCE 

 
 a. The permittee shall at all times properly operate and maintain all facilities and systems of treatment and control (and related 

appurtenances) which are installed or used by permittee as efficiently as possible and in a manner which will minimize 
upsets and discharges of excessive pollutants and will achieve compliance with the conditions of this permit.  Proper 
operation and maintenance also includes adequate laboratory controls and appropriate quality assurance procedures.  This 
provision requires the operation of backup or auxiliary facilities or similar systems which are installed by a permittee only 
when the operation is necessary to achieve compliance with the conditions of this permit. 

 
  b. The permittee shall provide an adequate operating staff which is duly qualified to carry out operation, maintenance and 

testing functions required to insure compliance with the conditions of this permit. 
 

4. BYPASS OF TREATMENT FACILITIES 
 

  a. BYPASS NOT EXCEEDING LIMITATIONS 
The permittee may allow any bypass to occur which does not cause effluent limitations to be exceeded, but only if it also is 
for essential maintenance to assure efficient operation.  These bypasses are not subject to the provisions of Parts III.B.4.b. 
and 4.c. 

 
  b. NOTICE 

 
   (1)ANTICIPATED BYPASS 

If the permittee knows in advance of the need for a bypass, it shall submit prior notice, if possible at least ten days 
before the date of the bypass. 

 
   (2)UNANTICIPATED BYPASS 

The permittee shall, within 24 hours, submit notice of an unanticipated bypass as required in Part III.D.7. 
 

  c. PROHIBITION OF BYPASS 
 

   (1) Bypass is prohibited, and the Director may take enforcement action against a permittee for bypass, unless: 
 

    (a)  Bypass was unavoidable to prevent loss of life, personal injury, or severe property damage; 
 

   (b)  There were no feasible alternatives to the bypass, such as the use of auxiliary treatment facilities, retention of 
untreated wastes, or maintenance during normal periods of equipment downtime.  This condition is not satisfied if 
adequate back-up equipment should have been installed in the exercise of reasonable engineering judgment to prevent a 
bypass which occurred during normal periods of equipment downtime or preventive maintenance; and, 

 
   (c)  The permittee submitted notices as required by Part III.B.4.b. 

 
  (2) The Director may allow an anticipated bypass after considering its adverse effects, if the Director determines that it will 

meet the three conditions listed at Part III.B.4.c(1). 
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5. UPSET CONDITIONS 
 

 a. EFFECT OF AN UPSET 
An upset constitutes an affirmative defense to an action brought for noncompliance with such technology-based permit 
effluent limitations if the requirements of Part III.B.5.b. are met.  No determination made during administrative review of 
claims that noncompliance was caused by upset, and before an action for noncompliance, is final administrative action 
subject to judicial review. 

 
 b. CONDITIONS NECESSARY FOR A DEMONSTRATION OF UPSET 

A permittee who wishes to establish the affirmative defense of upset shall demonstrate, through properly signed, 
contemporaneous operating logs, or other relevant evidence that: 

 
  (1) An upset occurred and that the permittee can identify the cause(s) of the upset; 

 
  (2) The permitted facility was at the time being properly operated; 

 
  (3) The permittee submitted notice of the upset as required by Part III.D.7; and, 

 
  (4) The permittee complied with any remedial measures required by Part III.B.2. 

 
 c. BURDEN OF PROOF 

In any enforcement proceeding, the permittee seeking to establish the occurrence of an upset has the burden of proof. 
 

6. REMOVED SUBSTANCES 
Unless otherwise authorized, solids, sewage sludges, filter backwash, or other pollutants removed in the course of treatment or 
wastewater control shall be disposed of in a manner such as to prevent any pollutant from such materials from entering 
navigable waters. 

 
7. PERCENT REMOVAL (PUBLICLY OWNED TREATMENT WORKS) 

For publicly owned treatment works, the 30-day average (or Monthly Average) percent removal for Biochemical Oxygen 
Demand and Total Suspended Solids shall not be less than 85 percent unless otherwise authorized by the permitting authority in 
accordance with 40 CFR 133.103. 

 
C. MONITORING AND RECORDS 

 
1. INSPECTION AND ENTRY 

The permittee shall allow the Director, or an authorized representative, upon the presentation of credentials and other 
documents as may be required by the law to: 

 
a. Enter upon the permittee's premises where a regulated facility or activity is located or conducted, or where records must be 

kept under the conditions of this permit; 
 

b. Have access to and copy, at reasonable times, any records that must be kept under the conditions of this permit; 
 

c. Inspect at reasonable times any facilities, equipment (including monitoring and control equipment), practices or operations 
regulated or required under this permit; and 

 
d. Sample or monitor at reasonable times, for the purpose of assuring permit compliance or as otherwise authorized by the 

Act, any substances or parameters at any location. 
 

2. REPRESENTATIVE SAMPLING 
Samples and measurements taken for the purpose of monitoring shall be representative of the monitored activity. 

 
3. RETENTION OF RECORDS 

The permittee shall retain records of all monitoring information, including all calibration and maintenance records and all 
original strip chart recordings for continuous monitoring instrumentation, copies of all reports required by this permit, and 
records of all data used to complete the application for this permit, for a period of at least 3 years from the date of the sample, 
measurement, report, or application.  This period may be extended by request of the Director at any time. 

 
4. RECORD CONTENTS 

Records of monitoring information shall include: 
 

 a. The date, exact place, and time of sampling or measurements; 
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 b. The individual(s) who performed the sampling or measurements; 
 

 c. The date(s) and time(s) analyses were performed; 
 

 d. The individual(s) who performed the analyses; 
 

 e. The analytical techniques or methods used; and 
 

 f. The results of such analyses. 
 

5. MONITORING PROCEDURES 
 

 a. Monitoring must be conducted according to test procedures approved under 40 CFR Part 136, unless other test procedures 
have been specified in this permit or approved by the Regional Administrator. 

 
 b. The permittee shall calibrate and perform maintenance procedures on all monitoring and analytical instruments at intervals 

frequent enough to insure accuracy of measurements and shall maintain appropriate records of such activities. 
 

 c. An adequate analytical quality control program, including the analyses of sufficient standards, spikes, and duplicate 
samples to insure the accuracy of all required analytical results shall be maintained by the permittee or designated 
commercial laboratory. 

 
6. FLOW MEASUREMENTS 

Appropriate flow measurement devices and methods consistent with accepted scientific practices shall be selected and used to 
ensure the accuracy and reliability of measurements of the volume of monitored discharges.  The devices shall be installed, 
calibrated, and maintained to insure that the accuracy of the measurements is consistent with the accepted capability of that 
type of device.  Devices selected shall be capable of measuring flows with a maximum deviation of less than  10% from true 
discharge rates throughout the range of expected discharge volumes. 

 
D. REPORTING REQUIREMENTS 

 
1. PLANNED CHANGES 

 
a. INDUSTRIAL PERMITS 

The permittee shall give notice to the Director as soon as possible of any planned physical alterations or additions to the 
permitted facility.  Notice is required only when: 

 
  (1) The alteration or addition to a permitted facility may meet one of the criteria for determining whether a facility is a new 

source in 40 CFR Part 122.29(b); or, 
 

  (2) The alteration or addition could significantly change the nature or increase the quantity of pollutants discharged.  This 
notification applies to pollutants which are subject neither to effluent limitations in the permit, nor to notification 
requirements listed at Part III.D.10.a.  

 
b. MUNICIPAL PERMITS 

Any change in the facility discharge (including the introduction of any new source or significant discharge or significant 
changes in the quantity or quality of existing discharges of pollutants) must be reported to the permitting authority.  In no 
case are any new connections, increased flows, or significant changes in influent quality permitted that will cause violation 
of the effluent limitations specified herein. 

 
2. ANTICIPATED NONCOMPLIANCE 

The permittee shall give advance notice to the Director of any planned changes in the permitted facility or activity which may 
result in noncompliance with permit requirements. 

 
3. TRANSFERS 

This permit is not transferable to any person except after notice to the Director.  The Director may require modification or 
revocation and reissuance of the permit to change the name of the permittee and incorporate such other requirements as may be 
necessary under the Act.  

 
4. DISCHARGE MONITORING REPORTS AND OTHER REPORTS 

Monitoring results must be reported to EPA on either the electronic or paper Discharge Monitoring Report (DMR) approved 
formats.  Monitoring results can be submitted electronically in lieu of the paper DMR Form.  To submit electronically, access 
the NetDMR website at www.epa.gov/netdmr and contact the R6NetDMR.epa.gov in-box for further instructions.  Until you 
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are approved for Net DMR, you must report on the Discharge Monitoring Report (DMR) Form EPA. No. 3320-1 in accordance 
with the "General Instructions" provided on the form.  No additional copies are needed if reporting electronically, however 
when submitting paper form EPA No. 3320-1, the permittee shall submit the original DMR signed and certified as required by 
Part III.D.11 and all other reports required by Part III.D. to the EPA at the address below.  Duplicate copies of paper DMR's 
and all other reports shall be submitted to the appropriate State agency (ies) at the following address (es): 

 
EPA: New Mexico: 

 Compliance Assurance and Enforcement Division  Program Manager 
Water Enforcement Branch (6EN-W) Surface Water Quality Bureau 
U.S. Environmental Protection Agency, Region 6 New Mexico Environment Department 
1445 Ross Avenue P.O. Box 5469 
Dallas, TX 75202-2733 1190 Saint Francis Drive 
  Santa Fe, NM 87502-5469 

 
5. ADDITIONAL MONITORING BY THE PERMITTEE 

If the permittee monitors any pollutant more frequently than required by this permit, using test procedures approved under 40 
CFR Part 136 or as specified in this permit, the results of this monitoring shall be included in the calculation and reporting of 
the data submitted in the Discharge Monitoring Report (DMR).  Such increased monitoring frequency shall also be indicated on 
the DMR. 

 
6. AVERAGING OF MEASUREMENTS 

Calculations for all limitations which require averaging of measurements shall utilize an arithmetic mean unless otherwise 
specified by the Director in the permit. 

 
7. TWENTY-FOUR HOUR REPORTING 

 
 a. The permittee shall report any noncompliance which may endanger health or the environment.  Any information shall be 

provided orally within 24 hours from the time the permittee becomes aware of the circumstances.  A written submission 
shall be provided within 5 days of the time the permittee becomes aware of the circumstances.  The report shall contain the 
following information: 

 
  (1) A description of the noncompliance and its cause; 

 
  (2) The period of noncompliance including exact dates and times, and if the noncompliance has not been corrected, the 

anticipated time it is expected to continue; and, 
 

  (3) Steps being taken to reduce, eliminate, and prevent recurrence of the noncomplying discharge. 
 

 b. The following shall be included as information which must be reported within 24 hours: 
 

  (1) Any unanticipated bypass which exceeds any effluent limitation in the permit; 
 

  (2) Any upset which exceeds any effluent limitation in the permit; and, 
 

  (3) Violation of a maximum daily discharge limitation for any of the pollutants listed by the Director in Part II (industrial 
permits only) of the permit to be reported within 24 hours. 

 
 c. The Director may waive the written report on a case-by-case basis if the oral report has been received within 24 hours. 

 
8. OTHER NONCOMPLIANCE 

The permittee shall report all instances of noncompliance not reported under Parts III.D.4 and D.7 and Part I.B (for industrial 
permits only) at the time monitoring reports are submitted. The reports shall contain the information listed at Part III.D.7. 

 
9. OTHER INFORMATION 

Where the permittee becomes aware that it failed to submit any relevant facts in a permit application, or submitted incorrect 
information in a permit application or in any report to the Director, it shall promptly submit such facts or information. 

 
10. CHANGES IN DISCHARGES OF TOXIC SUBSTANCES 

All existing manufacturing, commercial, mining, and silvacultural permittees shall notify the Director as soon as it knows or 
has reason to believe: 
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a. That any activity has occurred or will occur which would result in the discharge, on a routine or frequent basis, of any toxic 
pollutant listed at 40 CFR Part 122, Appendix D, Tables II and III (excluding Total Phenols) which is not limited in the 
permit, if that discharge will exceed the highest of the following "notification levels": 

 
  (1) One hundred micrograms per liter (100 μg/L); 
  (2) Two hundred micrograms per liter (200 μg/L) for acrolein and acrylonitrile; five hundred micrograms per liter (500 

μg/L) for 2, 4-dinitro-phenol and for 2-methyl-4, 6-dinitrophenol; and one milligram per liter (1 mg/L) for antimony; 
 

  (3) Five (5) times the maximum concentration value reported for that pollutant in the permit application; or 
 

  (4) The level established by the Director. 
 

 b. That any activity has occurred or will occur which would result in any discharge, on a nonroutine or infrequent basis, of a 
toxic pollutant which is not limited in the permit, if that discharge will exceed the highest of the following "notification 
levels": 

 
  (1) Five hundred micrograms per liter (500 μg/L); 

 
  (2) One milligram per liter (1 mg/L) for antimony; 

 
  (3) Ten (10) times the maximum concentration value reported for that pollutant in the permit application; or 

 
  (4) The level established by the Director. 

 
11. SIGNATORY REQUIREMENTS 

All applications, reports, or information submitted to the Director shall be signed and certified. 
 

a. ALL PERMIT APPLICATIONS shall be signed as follows: 
 

  (1) FOR A CORPORATION - by a responsible corporate officer.  For the purpose of this section, a responsible corporate 
officer means: 

 
   (a)A president, secretary, treasurer, or vice-president of the corporation in charge of a principal business function, 

or any other person who performs similar policy or decision making functions for the corporation; or, 
 

   (b)The manager of one or more manufacturing, production, or operating facilities, provided, the manager is 
authorized to make management decisions which govern the operation of the regulated facility including having the 
explicit or implicit duty of making major capital investment recommendations, and initiating and directing other 
comprehensive measures to assure long term environmental compliance with environmental laws and regulations; 
the manager can ensure that the necessary systems are established or actions taken to gather complete and accurate 
information for permit application requirements; and where authority to sign documents has been assigned or 
delegated to the manager in accordance with corporate procedures.  

 
  (2) FOR A PARTNERSHIP OR SOLE PROPRIETORSHIP - by a general partner or the proprietor, respectively. 

 
(3) FOR A MUNICIPALITY, STATE, FEDERAL, OR OTHER PUBLIC AGENCY - by either a principal executive 

officer or ranking elected official.  For purposes of this section, a principal executive officer of a Federal agency 
includes: 

 
   (a)The chief executive officer of the agency, or 

 
   (b)A senior executive officer having responsibility for the overall operations of a principal geographic unit of the 

agency. 
 

b. ALL REPORTS required by the permit and other information requested by the Director shall be signed by a person 
described above or by a duly authorized representative of that person.  A person is a duly authorized representative only if: 

 
  (1) The authorization is made in writing by a person described above; 

 
  (2) The authorization specifies either an individual or a position having responsibility for the overall operation of the 

regulated facility or activity, such as the position of plant manager, operator of a well or a well field, superintendent, or 
position of equivalent responsibility, or an individual or position having overall responsibility for environmental 



Amended April 2010 Standard Conditions Page 7 of Part III 
  

matters for the company.  A duly authorized representative may thus be either a named individual or an individual 
occupying a named position; and, 

 
  (3) The written authorization is submitted to the Director. 

 
 c. CERTIFICATION 

Any person signing a document under this section shall make the following certification: 
 

"I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified personnel properly gather and evaluate the information 
submitted.  Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and 
complete.  I am aware that there are significant penalties for submitting false information, including the possibility of fine 
and imprisonment for knowing violations." 

 
12. AVAILABILITY OF REPORTS 

Except for applications, effluent data permits, and other data specified in 40 CFR 122.7, any information submitted pursuant to 
this permit may be claimed as confidential by the submitter.  If no claim is made at the time of submission, information may be 
made available to the public without further notice. 

 
E. PENALTIES FOR VIOLATIONS OF PERMIT CONDITIONS 

 
1. CRIMINAL 

 
 a. NEGLIGENT VIOLATIONS 

The Act provides that any person who negligently violates permit conditions implementing Section 301, 302, 306, 307, 
308, 318, or 405 of the Act is subject to a fine of not less than $2,500 nor more than $25,000 per day of violation, or by 
imprisonment for not more than 1 year, or both. 

 
 b. KNOWING VIOLATIONS 

The Act provides that any person who knowingly violates permit conditions implementing Sections 301, 302, 306, 307, 
308, 318, or 405 of the Act is subject to a fine of not less than $5,000 nor more than $50,000 per day of violation, or by 
imprisonment for not more than 3 years, or both. 

 
 c. KNOWING ENDANGERMENT 

The Act provides that any person who knowingly violates permit conditions implementing Sections 301, 302, 303, 306, 
307, 308, 318, or 405 of the Act and who knows at that time that he is placing another person in imminent danger of death 
or serious bodily injury is subject to a fine of not more than $250,000, or by imprisonment for not more than 15 years, or 
both. 

 
 d. FALSE STATEMENTS 

The Act provides that any person who knowingly makes any false material statement, representation, or certification in any 
application, record, report, plan, or other document filed or required to be maintained under the Act or who knowingly 
falsifies, tampers with, or renders inaccurate, any monitoring device or method required to be maintained under the Act, 
shall upon conviction, be punished by a fine of not more than $10,000, or by imprisonment for not more than 2 years, or by 
both.  If a conviction of a person is for a violation committed after a first conviction of such person under this paragraph, 
punishment shall be by a fine of not more than $20,000 per day of violation, or by imprisonment of not more than 4 years, 
or by both. (See Section 309.c.4 of the Clean Water Act) 

 
2. CIVIL PENALTIES 

The Act provides that any person who violates a permit condition implementing Sections 301, 302, 306, 307, 308, 318, or 405 
of the Act is subject to a civil penalty not to exceed $27,500 per day for each violation. 

 
3. ADMINISTRATIVE PENALTIES 

The Act provides that any person who violates a permit condition implementing Sections 301, 302, 306, 307, 308, 318, or 405 
of the Act is subject to an administrative penalty, as follows: 

 
 a. CLASS I PENALTY 

Not to exceed $11,000 per violation nor shall the maximum amount exceed $27,500. 
 

 b. CLASS II PENALTY 
Not to exceed $11,000 per day for each day during which the violation continues nor shall the maximum amount exceed 
$137,500. 
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F. DEFINITIONS 
All definitions contained in Section 502 of the Act shall apply to this permit and are incorporated herein by reference.  Unless 
otherwise specified in this permit, additional definitions of words or phrases used in this permit are as follows: 

 
1. ACT means the Clean Water Act (33 U.S.C. 1251 et. seq.), as amended. 

 
2. ADMINISTRATOR means the Administrator of the U.S. Environmental Protection Agency. 

 
3. APPLICABLE EFFLUENT STANDARDS AND LIMITATIONS means all state and Federal effluent standards and 

limitations to which a discharge is subject under the Act, including, but not limited to, effluent limitations, standards or 
performance, toxic effluent standards and prohibitions, and pretreatment standards. 

 
4. APPLICABLE WATER QUALITY STANDARDS means all water quality standards to which a discharge is subject under the 

Act. 
 

5. BYPASS means the intentional diversion of waste streams from any portion of a treatment facility. 
 

6. DAILY DISCHARGE means the discharge of a pollutant measured during a calendar day or any 24-hour period that 
reasonably represents the calendar day for purposes of sampling.  For pollutants with limitations expressed in terms of mass, 
the "daily discharge" is calculated as the total mass of the pollutant discharged over the sampling day.  For pollutants with 
limitations expressed in other units of measurement, the "daily discharge" is calculated as the average measurement of the 
pollutant over the sampling day.  "Daily discharge" determination of concentration made using a composite sample shall be the 
concentration of the composite sample.  When grab samples are used, the "daily discharge" determination of concentration 
shall be arithmetic average (weighted by flow value) of all samples collected during that sampling day. 

 
7. DAILY MAXIMUM discharge limitation means the highest allowable "daily discharge" during the calendar month. 

 
8. DIRECTOR means the U.S. Environmental Protection Agency Regional Administrator or an authorized representative. 

 
9. ENVIRONMENTAL PROTECTION AGENCY means the U.S. Environmental Protection Agency. 

 
10. GRAB SAMPLE means an individual sample collected in less than 15 minutes. 

 
11. INDUSTRIAL USER means a non-domestic discharger, as identified in 40 CFR 403, introducing pollutants to a publicly 

owned treatment works. 
 

12. MONTHLY AVERAGE (also known as DAILY AVERAGE) discharge limitations means the highest allowable average of 
"daily discharge(s)" over a calendar month, calculated as the sum of all "daily discharge(s)" measured during a calendar month 
divided by the number of "daily discharge(s)" measured during that month.  When the permit establishes daily average 
concentration effluent limitations or conditions, the daily average concentration means the arithmetic average (weighted by 
flow) of all "daily discharge(s)" of concentration determined during the calendar month where C = daily concentration, F = 
daily flow, and n = number of daily samples; daily average discharge = 

 
C1F1 + C2F2 + ... + CnFn 

 
F1 + F2 + ... + Fn 

 
13. NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM means the national program for issuing, modifying, 

revoking and reissuing, terminating, monitoring and enforcing permits, and imposing and enforcing pretreatment requirements, 
under Sections 307, 318, 402, and 405 of the Act. 

 
14. SEVERE PROPERTY DAMAGE means substantial physical damage to property, damage to the treatment facilities which 

causes them to become inoperable, or substantial and permanent loss of natural resources which can reasonably be expected to 
occur in the absence of a bypass.  Severe property damage does not mean economic loss caused by delays in production. 

 
15. SEWAGE SLUDGE means the solids, residues, and precipitates separated from or created in sewage by the unit processes of a 

publicly owned treatment works.  Sewage as used in this definition means any wastes, including wastes from humans, 
households, commercial establishments, industries, and storm water runoff that are discharged to or otherwise enter a publicly 
owned treatment works. 

 
16. TREATMENT WORKS means any devices and systems used in the storage, treatment, recycling and reclamation of municipal 

sewage and industrial wastes of a liquid nature to implement Section 201 of the Act, or necessary to recycle or reuse water at 
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the most economical cost over the estimated life of the works, including intercepting sewers, sewage collection systems, 
pumping, power and other equipment, and their appurtenances, extension, improvement, remodeling, additions, and alterations 
thereof. 

 
17. UPSET means an exceptional incident in which there is unintentional and temporary noncompliance with technology-based 

permit effluent limitations because of factors beyond the reasonable control of the permittee.  An upset does not include 
noncompliance to the extent caused by operational error, improperly designed treatment facilities, inadequate treatment 
facilities, lack of preventive maintenance, or careless or improper operation. 

 
18. FOR FECAL COLIFORM BACTERIA, a sample consists of one effluent grab portion collected during a 24-hour period at 

peak loads. 
 

19. The term "MGD" shall mean million gallons per day. 
 

20. The term "mg/L" shall mean milligrams per liter or parts per million (ppm). 
 

21. The term "μg/L" shall mean micrograms per liter or parts per billion (ppb). 
 

22. MUNICIPAL TERMS 
 

a. 7-DAY AVERAGE or WEEKLY AVERAGE, other than for fecal coliform bacteria, is the arithmetic mean of the daily 
values for all effluent samples collected during a calendar week, calculated as the sum of all daily discharges measured 
during a calendar week divided by the number of daily discharges measured during that week.  The 7-day average for fecal 
coliform bacteria is the geometric mean of the values for all effluent samples collected during a calendar week. 

 
b. 30-DAY AVERAGE or MONTHLY AVERAGE, other than for fecal coliform bacteria, is the arithmetic mean of the daily 

values for all effluent samples collected during a calendar month, calculated as the sum of all daily discharges measured 
during a calendar month divided by the number of daily discharges measured during that month.  The 30-day average for 
fecal coliform bacteria is the geometric mean of the values for all effluent samples collected during a calendar month. 

 
c. 24-HOUR COMPOSITE SAMPLE consists of a minimum of 12 effluent portions collected at equal time intervals over the 

24-hour period and combined proportional to flow or a sample collected at frequent intervals proportional to flow over the 
24-hour period. 

 
d. 12-HOUR COMPOSITE SAMPLE consists of 12 effluent portions collected no closer together than one hour and 

composited according to flow.  The daily sampling intervals shall include the highest flow periods. 
 

e. 6-HOUR COMPOSITE SAMPLE consists of six effluent portions collected no closer together than one hour (with the first 
portion collected no earlier than 10:00 a.m.) and composited according to flow. 

 
f. 3-HOUR COMPOSITE SAMPLE consists of three effluent portions collected no closer together than one hour (with the 

first portion collected no earlier than 10:00 a.m.) and composited according to flow. 



MAJOR - SEWAGE SLUDGE REQUIREMENTS

INSTRUCTIONS TO PERMITTEES

Select only those Elements and Sections which apply to your sludge reuse or disposal practice.  

If your facility utilizes more than one type of disposal or reuse method (for example, Element I
and Element II apply) or the quality of your sludge varies (for example, Section II and Section
III of Element I apply) use a separate Discharge Monitoring Report (DMR) for each Section
that is applicable. 

The sludge DMRs shall be due by February 19th of each year and shall cover the previous
January through December time period.  (The sludge DMRs for permits in Texas shall be due
by September 1 of each year, with the reporting period of August 1 to July 31)

The sludge conditions do not apply to wastewater treatment lagoons where sludge is not
wasted for final reuse/disposal.  If the sludge is not removed, the permittee shall indicate
on the DMR "No Discharge".

ELEMENT 1 - LAND APPLICATION

SECTION I: Page 2 - Requirements Applying to All Sewage Sludge Land Application

SECTION II: Page 6 - Requirements Specific to Bulk Sewage Sludge for Application to the
Land Meeting Class A or B Pathogen Reduction and the Cumulative Loading
Rates in Table 2, or Class B Pathogen Reduction and the Pollutant
Concentrations in Table 3 

SECTION III: Page 10 - Requirements Specific to Bulk Sewage Sludge Meeting Pollutant
Concentrations in Table 3 and Class A Pathogen Reduction Requirements

SECTION IV: Page 11 - Requirements Specific to Sludge Sold or Given Away in a Bag or
Other Container for Application to the Land that does not Meet the Pollutant
Concentrations in Table 3

ELEMENT 2 - SURFACE DISPOSAL

SECTION I: Page 13 - Requirements Applying to All Sewage Sludge Surface Disposal

SECTION II: Page 18 - Requirements Specific to Surface Disposal Sites Without a Liner and
Leachate Collection System

SECTION III: Page 20 - Requirements Specific to Surface Disposal Sites With a Liner and
Leachate Collection System

ELEMENT 3 - MUNICIPAL SOLID WASTE LANDFILL
DISPOSAL

SECTION I: Page 21 - Requirements Applying to All Municipal Solid Waste Landfill
Disposal Activities
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ELEMENT 1 - LAND APPLICATION

SECTION I.   REQUIREMENTS APPLYING TO ALL SEWAGE SLUDGE LAND APPLICATION

A.  General Requirements

1. The permittee shall handle and dispose of sewage sludge in accordance with Section 405 of the Clean Water
Act and all other applicable Federal regulations to protect public health and the environment from any
reasonably anticipated adverse effects due to any toxic pollutants which may be present in the sludge.

2. If requirements for sludge management practices or pollutant criteria become more stringent than the sludge
pollutant limits or acceptable management practices in this permit, or control a pollutant not listed in this
permit, this permit may be modified or revoked and reissued to conform to the requirements promulgated at
Section 405(d)(2) of the Clean Water Act.  If new limits for Molybdenum are promulgated prior to permit
expiration, then those limits shall become directly enforceable.

3. In all cases, if the person (permit holder) who prepares the sewage sludge supplies the sewage sludge to
another person for land application use or to the owner or lease holder of the land, the permit holder shall
provide necessary information to the parties who receive the sludge to assure compliance with these
regulations.

4. The permittee shall give prior notice to EPA (Chief, Permits Branch, Water Management Division, Mail Code
6W-P, EPA Region 6, 1445 Ross Avenue, Dallas, Texas  75202) of any planned changes in the sewage sludge
disposal practice, in accordance with 40 CFR Part 122.41(l)(1)(iii).  These changes may justify the application
of permit conditions that are different from or absent in the existing permit.  Change in the sludge use or
disposal practice may be cause for modification of the permit in accordance with 40 CFR Part 122.62(a)(1).

B.  Testing Requirements

1. Sewage sludge shall be tested once during the life of the permit within one year from the effective date of the
permit in accordance with the method specified at 40 CFR 268, Appendix I (Toxicity Characteristic Leaching
Procedure (TCLP)) or other approved methods.  Sludge shall be tested after final treatment prior to leaving the
POTW site.  Sewage sludge determined to be a hazardous waste in accordance with 40 CFR Part 261, shall be
handled according to RCRA standards for the disposal of hazardous waste in accordance with 40 CFR Part
262.  The disposal of sewage sludge determined to be a hazardous waste, in other than a certified hazardous
waste disposal facility shall be prohibited.  The Information Management Section, telephone no. (214) 665-
6750, and the appropriate state agency shall be notified of test failure within 24 hours.  A written report shall
be provided to this office within 7 days after failing the TCLP.  The report will contain test results,
certification that unauthorized disposal has not occurred and a summary of alternative disposal plans that
comply with RCRA standards for the disposal of hazardous waste.  The report shall be addressed to:  Director,
Multimedia Planning and Permitting Division, EPA Region 6, Mail Code 6PD, 1445 Ross Avenue, Dallas,
Texas 75202.  A copy of this report shall be sent to the Chief, Water Enforcement Branch, Compliance
Assurance and Enforcement Division, Mail Code 6EN-W, at the same street address.

2. Sewage sludge shall not be applied to the land if the concentration of the pollutants exceed the pollutant
concentration criteria in Table 1.  The frequency of testing for pollutants in Table 1 is found in Element 1,
Section I.C.

TABLE 1
   Ceiling Concentration

Pollutant (milligrams per kilogram)*

Arsenic 75
Cadmium 85
Copper 4300
Lead 840
Mercury 57
Molybdenum 75
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Nickel 420
PCBs 49
Selenium 100
Zinc 7500

*  Dry weight basis

3. Pathogen Control

All sewage sludge that is applied to agricultural land, forest, a public contact site, or a reclamation site shall be treated
by either the Class A or Class B pathogen requirements.  Sewage sludge that is applied to a lawn or home garden shall
be treated by the Class A pathogen requirements.  Sewage sludge that is sold or given away in a bag shall be treated by
Class A pathogen requirements.  

a. Six alternatives are available to demonstrate compliance with Class A sewage sludge.  All 6 options
require either the density of fecal coliform in the sewage sludge be less than 1000 Most Probable
Number (MPN) per gram of total solids (dry weight basis), or the density of Salmonella sp. bacteria
in the sewage sludge be less than three MPN per four grams of total solids (dry weight basis) at the
time the sewage sludge is used or disposed; at the time the sewage sludge is prepared for sale or
given away in a bag or other container for application to the land.  Below are the additional
requirements necessary to meet the definition of a Class A sludge.  Alternatives 5 and 6 are not
authorized to demonstrate compliance with Class A sewage sludge in Texas permits.

Alternative 1 - The temperature of the sewage sludge that is used or disposed shall be maintained at a
specific value for a period of time.  See 503.32(a)(3)(ii) for specific information.  This alternative is
not applicable to composting.

Alternative 2 - The pH of the sewage sludge that is used or disposed shall be raised to above 12 and
shall remain above 12 for 72 hours.  The pH shall be defined as the logarithm of the reciprocal of the
hydrogen ion concentration measured at 25oC or measured at another temperature and then converted
to an equivalent value at 25oC.

The temperature of the sewage sludge shall be above 52 degrees Celsius for 12 hours or longer
during the period that the pH of the sewage sludge is above 12.

At the end of the 72 hour period during which the pH of the sewage sludge is above 12, the sewage
sludge shall be air dried to achieve a percent solids in the sewage sludge greater than 50 percent.

Alternative 3 - The sewage sludge shall be analyzed for enteric viruses prior to pathogen treatment. 
The limit for enteric viruses is one Plaque-forming Unit per four grams of total solids (dry weight
basis) either before or following pathogen treatment.  See 503.32(a)(5)(ii) for specific information. 
The sewage sludge shall be analyzed for viable helminth ova prior to pathogen treatment.  The limit
for viable helminth ova is less than one per four grams of total solids (dry weight basis) either before
or following pathogen treatment.  See 503.32(a)(5)(iii) for specific information.

Alternative 4 - The density of enteric viruses in the sewage sludge shall be less than one Plaque-
forming Unit per four grams of total solids (dry weight basis) at the time the sewage sludge is used
or disposed or at the time the sludge is prepared for sale or give away in a bag or other container for
application to the land.

The density of viable helminth ova in the sewage sludge shall be less than one per four grams of total
solids (dry weight basis) at the time the sewage sludge is used or disposed or at the time the sewage
sludge is prepared for sale or give away in a bag or other container for application to the land.

Alternative 5 - Sewage sludge shall be treated by one of the Processes to Further Reduce Pathogens
(PFRP) described in 503 Appendix B.  PFRPs include composting, heat drying, heat treatment, and
thermophilic aerobic digestion.
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Alternative 6 - Sewage sludge shall be treated by a process that is equivalent to a Process to Further
Reduce Pathogens, if individually approved by the Pathogen Equivalency Committee representing
the EPA.

b. Three alternatives are available to demonstrate compliance with Class B sewage sludge. 
Alternatives 2 and 3 are not authorized to demonstrate compliance with Class B sewage sludge in
Texas permits.

Alternative 1 - (i) Seven representative samples of the sewage sludge that is used shall be
collected for one monitoring episode at the time the sewage sludge is used or
disposed.

(ii) The geometric mean of the density of fecal coliform in the samples collected
shall be less than either 2,000,000 MPN per gram of total solids (dry weight basis)
or 2,000,000 Colony Forming Units per gram of total solids (dry weight basis).

Alternative 2 - Sewage sludge shall be treated in one of the Processes to significantly Reduce
Pathogens described in 503 Appendix B.

Alternative 3 - Sewage sludge shall be treated in a process that is equivalent to a PSRP, if
individually approved by the Pathogen Equivalency Committee representing the
EPA.

In addition, the following site restrictions must be met if Class B sludge is land applied:

i. Food crops with harvested parts that touch the sewage sludge/soil mixture and are totally
above the land surface shall not be harvested for 14 months after application of sewage
sludge.

ii. Food crops with harvested parts below the surface of the land shall not be harvested for 20
months after application of sewage sludge when the sewage sludge remains on the land
surface for 4 months or longer prior to incorporation into the soil.

iii. Food crops with harvested parts below the surface of the land shall not be harvested for 38
months after application of sewage sludge when the sewage sludge remains on the land
surface for less than 4 months prior to incorporation into the soil.

iv. Food crops, feed crops, and fiber crops shall not be harvested for 30 days after application
of sewage sludge.

v. Animals shall not be grazed on the land for 30 days after application of sewage sludge.

vi. Turf grown on land where sewage sludge is applied shall not be harvested for 1 year after
application of the sewage sludge when the harvested turf is placed on either land with a
high potential for public exposure or a lawn, unless otherwise specified by the permitting
authority.

vii. Public access to land with a high potential for public exposure shall be restricted for 1 year
after application of sewage sludge.

viii. Public access to land with a low potential for public exposure shall be restricted for 30 days
after application of sewage sludge.

4. Vector Attraction Reduction Requirements

All bulk sewage sludge that is applied to agricultural land, forest, a public contact site, or a reclamation site shall be
treated by one of the following alternatives 1 through 10 for Vector Attraction Reduction.  If bulk sewage sludge is
applied to a home garden, or bagged sewage sludge is applied to the land, only alternative 1 through alternative 8 shall
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be used.  

Alternative 1 - The mass of volatile solids in the sewage sludge shall be reduced by a minimum of 38
percent.

Alternative 2 - If Alternative 1 cannot be met for an anaerobically digested sludge, demonstration can be
made by digesting a portion of the previously digested sludge anaerobically in the
laboratory in a bench-scale unit for 40 additional days at a temperature between 30 and 37
degrees Celsius.  Volatile solids must be reduced by less than 17 percent to demonstrate
compliance.

Alternative 3 - If Alternative 1 cannot be met for an aerobically digested sludge, demonstration can be
made by digesting a portion of the previously digested sludge with a percent solids of two
percent or less aerobically in the laboratory in a bench-scale unit for 30 additional days at
20 degrees Celsius.  Volatile solids must be reduced by less than 15 percent to demonstrate
compliance.

Alternative 4 - The specific oxygen uptake rate (SOUR) for sewage sludge treated in an aerobic process
shall be equal to or less than 1.5 milligrams of oxygen per hour per gram of total solids (dry
weight basis) at a temperature of 20 degrees Celsius.

Alternative 5 - Sewage sludge shall be treated in an aerobic process for 14 days or longer.  During that
time, the temperature of the sewage sludge shall be higher than 40 degrees Celsius and the
average temperature of the sewage sludge shall be higher than 45 degrees Celsius.

Alternative 6 - The pH of sewage sludge shall be raised to 12 or higher by alkali addition and, without the
addition of more alkali shall remain at 12 or higher for two hours and then at 11.5 or higher
for an additional 22 hours at the time the sewage sludge is used or disposed; at the time the
sewage sludge is prepared for sale or given away in a bag or other container.

Alternative 7 - The percent solids of sewage sludge that does not contain unstabilized solids generated in a
primary wastewater treatment process shall be equal to or greater than 75 percent based on
the moisture content and total solids prior to mixing with other materials at the time the
sludge is used.  Unstabilized solids are defined as organic materials in sewage sludge that
have not been treated in either an aerobic or anaerobic treatment process.

Alternative 8 - The percent solids of sewage sludge that contains unstabilized solids generated in a primary
wastewater treatment process shall be equal to or greater than 90 percent based on the
moisture content and total solids prior to mixing with other materials at the time the sludge
is used.  Unstabilized solids are defined as organic materials in sewage sludge that have not
been treated in either an aerobic or anaerobic treatment process.

Alternative 9 - (i) Sewage sludge shall be injected below the surface of the land.

(ii) No significant amount of the sewage sludge shall be present on the land surface
within one hour after the sewage sludge is injected.

(iii) When sewage sludge that is injected below the surface of the land is Class A with
respect to pathogens, the sewage sludge shall be injected below the land surface
within eight hours after being discharged from the pathogen treatment process.

Alternative 10 - (i) Sewage sludge applied to the land surface or placed on a surface disposal site
shall be incorporated into the soil within six hours after application to or
placement on the land.

(ii) When sewage sludge that is incorporated into the soil is Class A with respect to
pathogens, the sewage sludge shall be applied to or placed on the land within
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eight hours after being discharged from the pathogen treatment process.

C.  Monitoring Requirements

Toxicity Characteristic Leaching Procedure (TCLP) Test  -  Once/Permit Life, performed within one year from the effective date
of the permit

PCBs            -   Once/Year

All other pollutants shall be monitored at the frequency shown below:

Amount of sewage sludge*
(metric tons per 365 day period) Frequency

0 # Sludge < 290 Once/Year

290 # Sludge < 1,500 Once/Quarter

1,500 # Sludge < 15,000 Once/Two Months

15,000 # Sludge Once/Month 

* Either the amount of bulk sewage sludge applied to the land or the amount of sewage sludge received by a person who
prepares sewage sludge that is sold or given away in a bag or other container for application to the land (dry weight
basis).

Representative samples of sewage sludge shall be collected and analyzed in accordance with the methods referenced in 40 CFR
503.8(b). 

SECTION II. REQUIREMENTS SPECIFIC TO BULK SEWAGE SLUDGE FOR APPLICATION TO

THE LAND MEETING CLASS A or B PATHOGEN REDUCTION AND THE
CUMULATIVE LOADING RATES IN TABLE 2, OR CLASS B PATHOGEN
REDUCTION AND THE POLLUTANT CONCENTRATIONS IN TABLE 3

For those permittees meeting Class A or B pathogen reduction requirements and that meet the cumulative loading rates in Table
2 below, or the Class B pathogen reduction requirements and contain concentrations of pollutants below those listed in Table 3
found in Element I, Section III, the following conditions apply:

1. Pollutant Limits  
    Table 2

Cumulative Pollutant Loading Rate
Pollutant (kilograms per hectare)

Arsenic 41
Cadmium 39
Copper 1500
Lead 300
Mercury 17
Molybdenum Report
Nickel 420
Selenium 100
Zinc 2800

2. Pathogen Control

All bulk sewage sludge that is applied to agricultural land, forest, a public contact site, a reclamation site, or
lawn or home garden shall be treated by either Class A or Class B pathogen reduction requirements as defined
above in Element 1, Section I.B.3.
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3. Management Practices

a. Bulk sewage sludge shall not be applied to agricultural land, forest, a public contact site, or a
reclamation site that is flooded, frozen, or snow-covered so that the bulk sewage sludge enters a
wetland or other waters of the U.S., as defined in 40 CFR 122.2, except as provided in a permit
issued pursuant to section 404 of the CWA.

b. Bulk sewage sludge shall not be applied within 10 meters of a water of the U.S.

c. Bulk sewage sludge shall be applied at or below the agronomic rate in accordance with
recommendations from the following references:

i. STANDARDS 1992, Standards, Engineering Practices and Data, 39th Edition (1992)
American Society of Agricultural Engineers, 2950 Niles Road, St. Joseph, MI  49085-9659.

ii. National Engineering Handbook Part 651, Agricultural Waste Management Field
Handbook (1992), P.O. Box 2890, Washington, D.C.  20013.

iii. Recommendations of local extension services or Soil Conservation Services.

iv. Recommendations of a major University's Agronomic Department.

d. An information sheet shall be provided to the person who receives bulk sewage sludge sold or given
away.  The information sheet shall contain the following information:

i. The name and address of the person who prepared the sewage sludge that is sold or given
away in a bag or other container for application to the land.

ii. A statement that application of the sewage sludge to the land is prohibited except in
accordance with the instructions on the label or information sheet.

iii. The annual whole sludge application rate for the sewage sludge that does not cause any of
the cumulative pollutant loading rates in Table 2 above to be exceeded, unless the pollutant
concentrations in Table 3 found in Element I, Section III below are met.

4. Notification requirements

a. If bulk sewage sludge is applied to land in a State other than the State in which the sludge is
prepared, written notice shall be provided prior to the initial land application to the permitting
authority for the State in which the bulk sewage sludge is proposed to be applied.  The notice shall
include:

i. The location, by either street address or latitude and longitude, of each land application site.

ii. The approximate time period bulk sewage sludge will be applied to the site.

iii. The name, address, telephone number, and National Pollutant Discharge Elimination
System permit number (if appropriate) for the person who prepares the bulk sewage sludge.

iv. The name, address, telephone number, and National Pollutant Discharge Elimination
System permit number (if appropriate) for the person who will apply the bulk sewage
sludge.

b. The permittee shall give 60 days prior notice to the Director of any change planned in the sewage
sludge practice.  Any change shall include any planned physical alterations or additions to the
permitted treatment works, changes in the permittee's sludge use or disposal practice, and also
alterations, additions, or deletions of disposal sites.  These changes may justify the application of
permit conditions that are different from or absent in the existing permit, including notification of
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additional disposal sites not reported during the permit application process
or absent in the existing permit.  Change in the sludge use or disposal practice may be cause for
modification of the permit in accordance with 40 CFR 122.62(a)(1).

c. The permittee shall provide the location of all new sludge disposal/use sites where previously
undisturbed ground is proposed for disturbance to the State Historical Commission within 90 days of
the effective date of this permit.  In addition, the permittee shall provide the location of any new
disposal/use site to the State Historical Commission prior to use of the site.

The permittee shall within 30 days after notification by the State Historical Commission that a
specific sludge disposal/use area will adversely effect a National Historic Site, cease use of such
area.

5. Recordkeeping Requirements - The sludge documents will be retained on site at the same location as other
NPDES records.

The person who prepares bulk sewage sludge or a sewage sludge material shall develop the following
information and shall retain the information for five years.  If the permittee supplies the sludge to another
person who land applies the sludge, the permittee shall notify the land applier of the requirements for
recordkeeping found in 40 CFR 503.17 for persons who land apply.

a. The concentration (mg/Kg) in the sludge of each pollutant listed in Table 3 found in Element I,
Section III and the applicable pollutant concentration criteria (mg/Kg), or the applicable cumulative
pollutant loading rate and the applicable cumulative pollutant loading rate limit (kg/ha) listed in
Table 2 above.

b. A description of how the pathogen reduction requirements are met (including site restrictions for
Class B sludges, if applicable).  

c. A description of how the vector attraction reduction requirements are met.

d. A description of how the management practices listed above in Section II.3 are being met.

e. The recommended agronomic loading rate from the references listed in Section II.3.c. above, as well
as the actual agronomic loading rate shall be retained.

f. A description of how the site restrictions in 40 CFR Part 503.32(b)(5) are met for each site on which
Class B bulk sewage sludge is applied.

g. The following certification statement:

"I certify, under penalty of law, that the information that will be used to determine compliance with
the management practices in §503.14 have been met for each site on which bulk sewage sludge is
applied.  This determination has been made under my direction and supervision in accordance with
the system designed to ensure that qualified personnel properly gather and evaluate the information
used to determine that the management practices have been met.  I am aware that there are
significant penalties for false certification including fine and imprisonment."   

h. A certification statement that all applicable requirements (specifically listed) have been met, and that
the permittee understands that there are significant penalties for false certification including fine and
imprisonment.  See 40 CFR 503.17(a)(4)(i)(B) or 40 CFR Part 503.17(a)(5)(i)(B) as applicable to the
permittees sludge treatment activities.

i. The permittee shall maintain information that describes future geographical areas where sludge may
be land applied.

j. The permittee shall maintain information identifying site selection criteria regarding land application
sites not identified at the time of permit application submission.
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k. The permittee shall maintain information regarding how future land application sites will be
managed.

The person who prepares bulk sewage sludge or a sewage sludge material shall develop the following
information and shall retain the information indefinitely.  If the permittee supplies the sludge to another person
who land applies the sludge, the permittee shall notify the land applier of the requirements for recordkeeping
found in 40 CFR 503.17 for persons who land apply.

a. The location, by either street address or latitude and longitude, of each site on which sludge is
applied.

b. The number of hectares in each site on which bulk sludge is applied.

c. The date and time sludge is applied to each site.

d. The cumulative amount of each pollutant in kilograms/hectare listed in Table 2 applied to each site.

e. The total amount of sludge applied to each site in metric tons.

f. The following certification statement:

"I certify, under penalty of law, that the information that will be used to determine compliance with
the requirements to obtain information in §503.12(e)(2) have been met for each site on which bulk
sewage sludge is applied.  This determination has been made under my direction and supervision in
accordance with the system designed to ensure that qualified personnel properly gather and evaluate
the information used to determine that the requirements to obtain information have been met.  I am
aware that there are significant penalties for false certification including fine and imprisonment."

g. A description of how the requirements to obtain information in §503.12(e)(2) are met.

6. Reporting Requirements - The permittee shall report annually on the DMR the following information:

a. Pollutant Table (2 or 3) appropriate for permittee's land application practices.  

b. The frequency of monitoring listed in Element 1, Section I.C. which applies to the permittee.

c. Toxicity Characteristic Leaching Procedure (TCLP) results  (Pass/Fail).

d. The concentration (mg/Kg) in the sludge of each pollutant listed in Table 1 (defined as a monthly
average) as well as the applicable pollutant concentration criteria (mg/Kg) listed in Table 3 found in
Element 1, Section III, or the applicable pollutant loading rate limit (kg/ha) listed in Table 2 above if
it exceeds 90% of the limit.  

e. Level of pathogen reduction achieved (Class A or Class B).

f. Alternative used as listed in Section I.B.3.(a. or b.).  Alternatives describe how the pathogen
reduction requirements are met.  If Class B sludge, include information on how site restrictions were
met in the DMR comment section or attach a separate sheet to the DMR. 

g. Vector attraction reduction alternative used as listed in Section I.B.4.

h. Annual sludge production in dry metric tons/year.

i. Amount of sludge land applied in dry metric tons/year.

j. Amount of sludge transported interstate in dry metric tons/year.

k. The certification statement listed in 503.17(a)(4)(i)(B) or 503.17(a)(5)(i)(B) whichever applies to the
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permittees sludge treatment activities shall be attached to the DMR.

l. When the amount of any pollutant applied to the land exceeds 90% of the cumulative pollutant
loading rate for that pollutant, as described in Table 2, the permittee shall report the following
information as an attachment to the DMR.

i. The location, by either street address or latitude and longitude.

ii. The number of hectares in each site on which bulk sewage sludge is applied.

iii. The date and time bulk sewage sludge is applied to each site.

iv. The cumulative amount of each pollutant (i.e., kilograms/hectare) listed in Table 2 in the
bulk sewage sludge applied to each site.

v. The amount of sewage sludge (i.e., metric tons) applied to each site.

vi. The following certification statement:

"I certify, under penalty of law, that the information that will be used to determine compliance with
the requirements to obtain information in 40 CFR 503.12(e)(2) have been met for each site on which
bulk sewage sludge is applied.  This determination has been made under my direction and
supervision in accordance with the system designed to ensure that qualified personnel properly
gather and evaluate the information used to determine that the requirements to obtain information
have been met.  I am aware that there are significant penalties for false certification including fine
and imprisonment."

vii. A description of how the requirements to obtain information in 40 CFR 503.12(e)(2) are
met.

SECTION III. REQUIREMENTS SPECIFIC TO BULK OR BAGGED SEWAGE SLUDGE MEETING POLLUTANT

CONCENTRATIONS IN TABLE 3 AND CLASS A PATHOGEN REDUCTION REQUIREMENTS

For those permittees with sludge that contains concentrations of pollutants below those pollutant limits listed in Table 3 for bulk
or bagged (containerized) sewage sludge and also meet the Class A pathogen reduction requirements, the following conditions
apply (Note: All bagged sewage sludge must be treated by Class A pathogen reduction requirements.):

1. Pollutant limits - The concentration of the pollutants in the municipal sewage sludge is at or below the values
listed.

Table 3
     Monthly Average Concentration

Pollutant (milligrams per
kilogram)*

Arsenic 41
Cadmium 39
Copper 1500
Lead 300
Mercury 17
Molybdenum Report
Nickel 420
Selenium 100
Zinc 2800

*  Dry weight basis

2. Pathogen Control 
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All bulk sewage sludge that is applied to agricultural land, forest, a public contact site, a reclamation site, or
lawn or home garden shall be treated by the Class A pathogen reduction requirements as defined above in
Element I, Section I.B.3.  All bagged sewage sludge must be treated by Class A pathogen reduction
requirements.

3. Management Practices - None.

4. Notification Requirements - None.

5. Recordkeeping Requirements - The permittee shall develop the following information and shall retain the
information for five years.  The sludge documents will be retained on site at the same location as other
NPDES records.

a. The concentration (mg/Kg) in the sludge of each pollutant listed in Table 3 and the applicable
pollutant concentration criteria listed in Table 3.

b. A certification statement that all applicable requirements (specifically listed) have been met, and that
the permittee understands that there are significant penalties for false certification including fine and
imprisonment.  See 503.17(a)(1)(ii) or 503.17(a)(3)(i)(B), whichever applies to the permittees sludge
treatment activities.

c. A description of how the Class A pathogen reduction requirements are met.

d. A description of how the vector attraction reduction requirements are met.

6. Reporting Requirements - The permittee shall report annually on the DMR the following information:

a. Pollutant Table 3 appropriate for permittee's land application practices.  

b. The frequency of monitoring listed in Element 1, Section I.C. which applies to the permittee.

c. Toxicity Characteristic Leaching Procedure (TCLP) results.  (Pass/Fail).

d. The concentration (mg/Kg) in the sludge of each pollutant listed in Table 1 (defined as a monthly
average) found in Element 1, Section I.  In addition, the applicable pollutant concentration criteria
listed in Table 3 should be included on the DMR.

e. Pathogen reduction Alternative used for Class A bagged or bulk sludge as listed in Section I.B.3.a.

f. Vector attraction reduction Alternative used as listed in Section I.B.4.

g. Annual sludge production in dry metric tons/year.

h. Amount of sludge land applied in dry metric tons/year.

i. Amount of sludge transported interstate in dry metric tons/year.

j. The certification statement listed in 503.17(a)(1)(ii) or 503.17(a)(3)(i)(B), whichever applies to the
permittees sludge treatment activities, shall be attached to the DMR.

SECTION IV. REQUIREMENTS SPECIFIC TO SLUDGE SOLD OR GIVEN AWAY IN A BAG OR OTHER

CONTAINER FOR APPLICATION TO THE LAND THAT DOES NOT MEET THE MINIMUM
POLLUTANT CONCENTRATIONS

1. Pollutant Limits  

Table 4
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         Annual Pollutant Loading Rate
Pollutant      (kilograms per hectare per 365 day

period)
Arsenic 2
Cadmium 1.9
Copper 75
Lead 15
Mercury 0.85
Molybdenum Report
Nickel 21
Selenium 5
Zinc 140

2. Pathogen Control 

All sewage sludge that is sold or given away in a bag or other container for application to the land shall be
treated by the Class A pathogen requirements as defined in Section I.B.3.a. 

3. Management Practices

Either a label shall be affixed to the bag or other container in which sewage sludge that is sold or given away for
application to the land, or an information sheet shall be provided to the person who receives sewage sludge sold or
given away in an other container for application to the land.  The label or information sheet shall contain the following
information:

a. The name and address of the person who prepared the sewage sludge that is sold or given away in a
bag or other container for application to the land.

b. A statement that application of the sewage sludge to the land is prohibited except in accordance with
the instructions on the label or information sheet.

c. The annual whole sludge application rate for the sewage sludge that will not cause any of the annual
pollutant loading rates in Table 4 above to be exceeded.

4. Notification Requirements - None.

5. Recordkeeping Requirements - The sludge documents will be retained on site at the same location as other
NPDES records.

The person who prepares sewage sludge or a sewage sludge material shall develop the following information and shall
retain the information for five years.

a. The concentration in the sludge of each pollutant listed above in found in Element I, Section I, Table
1.

b. The following certification statement found in 503.17(a)(6)(iii).

"I certify, under penalty of law, that the information that will be used to determine compliance with
the management practices in §503.14(e), the Class A pathogen requirement in §503.32(a), and the
vector attraction reduction requirement in (insert vector attraction reduction option) have been met. 
This determination has been made under my direction and supervision in accordance with the system
designed to ensure that qualified personnel properly gather and evaluate the information used to
determine that the management practices, pathogen requirements, and vector attraction reduction
requirements have been met.  I am aware that there are significant penalties for false certification
including the possibility of fine and imprisonment".

c. A description of how the Class A pathogen reduction requirements are met.
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d. A description of how the vector attraction reduction requirements are met.

e. The annual whole sludge application rate for the sewage sludge that does not cause the annual
pollutant loading rates in Table 4 to be exceeded.  See Appendix A to Part 503 - Procedure to
Determine the Annual Whole Sludge Application Rate for a Sewage Sludge.

6. Reporting Requirements - The permittee shall report annually on the DMR the following information:

a. List Pollutant Table 4 appropriate for permittee's land application practices.  

b. The frequency of monitoring listed in Element 1, Section I.C. which applies to the permittee.

c. Toxicity Characteristic Leaching Procedure (TCLP) results  (Pass/Fail).

d. The concentration (mg/Kg) in the sludge of each pollutant listed above in Table 1 (defined as a
monthly average) found in Element 1, Section I.

e. Class A pathogen reduction Alternative used as listed in Section I.B.3.a.  Alternatives describe how
the pathogen reduction requirements are met.  

f. Vector attraction reduction Alternative used as listed in Section I.B.4.

g. Annual sludge production in dry metric tons/year.

h. Amount of sludge land applied in dry metric tons/year.

i. Amount of sludge transported interstate in dry metric tons/year.

j. The following certification statement found in § 503.17(a)(6)(iii) shall be attached to the DMR.

"I certify, under penalty of law, that the information that will be used to determine compliance with
the management practice in §503.14(e), the Class A pathogen requirement in §503.32(a), and the
vector attraction reduction requirement (insert appropriate option) have been met.  This
determination has been made under my direction and supervision in accordance with the system
designed to ensure that qualified personnel gather and evaluate the information used to determine
that the management practice, pathogen requirements, and vector attraction reduction requirements
have been met.  I am aware that there are significant penalties for false certification including the
possibility of fine and imprisonment."

ELEMENT 2- SURFACE DISPOSAL

SECTION I.  REQUIREMENTS APPLYING TO ALL SEWAGE SLUDGE SURFACE DISPOSAL

A.  General Requirements

1. The permittee shall handle and dispose of sewage sludge in accordance with Section 405 of the Clean Water
Act and all other applicable Federal regulations to protect public health and the environment from any
reasonably anticipated adverse effects due to any toxic pollutants which may be present.

2. If requirements for sludge management practices or pollutant criteria become more stringent than the sludge
pollutant limits or acceptable management practices in this permit, or control a pollutant not listed in this
permit, this permit may be modified or revoked and reissued to conform to the requirements promulgated at
Section 405(d)(2) of the Clean Water Act.

3. In all cases, if the person (permit holder) who prepares the sewage sludge supplies the sewage sludge to
another person (owner or operator of a sewage sludge unit) for disposal in a surface disposal site, the permit
holder shall provide all necessary information to the parties who receive the sludge to assure compliance with
these regulations.
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4. The permittee shall give prior notice to EPA (Chief, Permits Branch, Water Management Division, Mail Code
6W-P, EPA Region 6, 1445 Ross Avenue, Dallas, Texas  75202) of any planned changes in the sewage sludge
disposal practice, in accordance with 40 CFR Part 122.41(l)(1)(iii).  These changes may justify the application
of permit conditions that are different from or absent in the existing permit.  Change in the sludge use or
disposal practice may be cause for modification of the permit in accordance with 40 CFR Part 122.62(a)(1).

5. The permittee or owner/operator shall submit a written closure and post closure plan to the permitting
authority 180 days prior to the closure date.  The plan shall include the following information:

(a) A discussion of how the leachate collection system will be operated and maintained for three years after
the surface disposal site closes if it has a liner and leachate collection system.

(b) A description of the system used to monitor continuously for methane gas in the air in any structures
within the surface disposal site.  The methane gas concentration shall not exceed 25% of the lower explosive
limit for methane gas for three years after the sewage sludge unit closes.  A description of the system used to
monitor for methane gas in the air at the property line of the site shall be included.  The methane gas
concentration at the surface disposal site property line shall not exceed the lower explosive limit for methane
gas for three years after the sewage sludge unit closes.

(c) A discussion of how public access to the surface disposal site will be restricted for three years after it
closes.

B.  Management Practices

1. An active sewage sludge unit located within 60 meters of a fault that has displacement in Holocene time shall
close by March 22, 1994.

2. An active sewage sludge unit located in an unstable area shall close by March 22, 1994.

3. An active sewage sludge unit located in a wetland shall close by March 22, 1994.

4. Surface disposal shall not restrict the flow of the base 100-year flood.

5. The run-off collection system for an active sewage sludge unit shall have the capacity to handle run-off from a
25-year, 24-hour storm event.

6. A food crop, feed crop, or a fiber crop shall not be grown on a surface disposal site.

7. Animals shall not be grazed on a surface disposal site.

8. Public access shall be restricted on the active surface disposal site and for three years after the site closes.

9. Placement of sewage sludge shall not contaminate an aquifer.  This shall be demonstrated through one of the
following:

(a) Results of a ground-water monitoring program developed by a qualified ground-water scientist.

(b) A certification by a qualified ground-water scientist may be used to demonstrate that sewage sludge placed
on an active sewage sludge unit does not contaminate an aquifer.

10. When a cover is placed on an active surface disposal site, the concentration of methane gas in air in any
structure within the surface disposal site shall not exceed 25 percent of the lower explosive limit for methane
gas during the period that the sewage sludge unit is active.  The concentration of methane gas in air at the
property line of the surface disposal site shall not exceed the lower explosive limit for methane gas during the
period that the sewage sludge unit is active.  Monitoring shall be continuous.

C.  Testing Requirements
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1. Sewage sludge shall be tested once during the life of the permit within one year from the effective date of the
permit in accordance with the method specified at 40 CFR 268, Appendix I (Toxicity Characteristic Leaching
Procedure (TCLP)) or other approved methods.  Sludge shall be tested after final treatment prior to leaving the
POTW site.  Sewage sludge determined to be a hazardous waste in accordance with 40 CFR Part 261, shall be
handled according to RCRA standards for the disposal of hazardous waste in accordance with 40 CFR Part
262.  The disposal of sewage sludge determined to be a hazardous waste, in other than a certified hazardous
waste disposal facility shall be prohibited.  The Information Management Section, telephone no. (214) 665-
6750, and the appropriate state agency shall be notified of test failure within 24 hours.  A written report shall
be provided to this office within 7 days after failing the TCLP.  The report will contain test results,
certification that unauthorized disposal has not occurred and a summary of alternative disposal plans that
comply with RCRA standards for the disposal of hazardous waste.  The report shall be addressed to:  Director,
Multimedia Planning and Permitting Division, EPA Region 6, Mail Code 6PD, 1445 Ross Avenue, Dallas,
Texas 75202.  A copy of this report shall be sent to the Chief, Water Enforcement Branch, Compliance
Assurance and Enforcement Division, Mail Code 6EN-W, at the same street address.

2. Sewage sludge shall be tested at the frequency show below in Element 2, Section I.D. for PCBs.  Any sludge
exceeding a concentration of 50 mg/Kg shall not be surface disposed.

3. Pathogen Control

All sewage sludge that is disposed of in a surface disposal site shall be treated by either the Class A or Class B
pathogen requirements unless sewage sludge is placed on an active surface disposal site and is covered with soil or
other material at the end of each operating day.  When reporting on the DMR, list pathogen reduction level attained as
A, B, or C (daily cover).  When reporting how compliance was met, list Alternative 1, 2, 3, 4, 5 or 6 for Class A, or
Alternative Number 1, 2, 3, or 4 for Class B, on DMR.

(a) Six alternatives are available to demonstrate compliance with Class A sewage sludge.  All 6 alternatives
require either the density of fecal coliform in the sewage sludge be less than 1000 MPN per gram of total
solids (dry weight basis), or the density of Salmonella sp. bacteria in the sewage sludge be less than three
Most Probable Number per four grams of total solids (dry weight basis) at the time the sewage sludge is used
or disposed; at the time the sewage sludge is prepared for sale or given away in a bag or other container for
application to the land.  Below are the additional requirements necessary to meet the definition of a Class A
sludge.  Alternatives 5 and 6 are not authorized to demonstrate compliance with Class A sewage sludge in
Texas permits.

Alternative 1 - The temperature of the sewage sludge that is used or disposed shall be maintained at a specific
value for a period of time.  See 503.32(a)(3)(ii) for specific information.  This alternative is not applicable to
composting

Alternative 2 - The pH of the sewage sludge that is used or disposed shall be raised to above 12 and shall
remain above 12 for 72 hours.  The pH shall be defined as the logarithm of the reciprocal of the hydrogen ion
concentration measured at 25oC or measured at another temperature and then converted to an equivalent value
at 25oC.

The temperature of the sewage sludge shall be above 52 degrees Celsius for 12 hours or longer during the
period that the pH of the sewage sludge is above 12.

At the end of the 72 hour period during which the pH of the sewage sludge is above 12, the sewage sludge
shall be air dried to achieve a percent solids in the sewage sludge greater than 50 percent.

Alternative 3 - The sewage sludge shall be analyzed for enteric viruses prior to pathogen treatment.  The limit
for enteric viruses is one Plaque-forming Unit per four grams of total solids (dry weight basis) either before or
following pathogen treatment.  See 503.32(a)(5)(ii) for specific information.  The sewage sludge shall be
analyzed for viable helminth ova prior to pathogen treatment.  The limit for viable helminth ova is less than
one per four grams of total solids (dry weight basis) either before or following pathogen treatment.  See
503.32(a)(5)(iii) for specific information.

Alternative 4 - The density of enteric viruses in the sewage sludge shall be less than one Plaque-forming Unit
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per four grams of total solids (dry weight basis) at the time the sewage sludge is used or disposed or at the
time the sludge is prepared for sale or give away in a bag or other container for application to the land.

The density of viable helminth ova in the sewage sludge shall be less than one per four grams of total solids
(dry weight basis) at the time the sewage sludge is used or disposed or at the time the sewage sludge is
prepared for sale or give away in a bag or other container for application to the land.

Alternative 5 - Sewage sludge shall be treated by one of the Processes to Further Reduce Pathogens (PFRP)
described in 503 Appendix B.  PFRPs include composting, heat drying, heat treatment, and thermophilic
aerobic digestion.

Alternative 6 - Sewage sludge shall be treated by a process that is equivalent to a Process to Further Reduce
Pathogens, if individually approved by the Pathogen Equivalency Committee representing the EPA.

(b) Four alternatives are available to demonstrate compliance with Class B sewage sludge.  Alternatives 2, 3,
and 4 are not authorized to demonstrate compliance with Class B sewage sludge in Texas permits.

Alternative 1 - (i) Seven representative samples of the sewage sludge that is disposed shall be collected for
one monitoring episode at the time the sewage sludge is used or disposed.

(ii) The geometric mean of the density of fecal coliform in the samples collected shall be
less than either 2,000,000 Most Probable Number per gram of total solids (dry weight
basis) or 2,000,000 Colony Forming Units per gram of total solids (dry weight basis).

Alternative 2 - Sewage sludge shall be treated in one of the Processes to significantly Reduce Pathogens
described in 503 Appendix B.

Alternative 3 - Sewage sludge shall be treated in a process that is equivalent to a PSRP, if individually
approved by the Pathogen Equivalency Committee representing the EPA.

Alternative 4 - Sewage sludge placed on an active surface disposal site is covered with soil or other
material at the end of each operating day.

4. Vector Attraction Reduction Requirements

All sewage sludge that is disposed of in a surface disposal site shall be treated by one of the following alternatives 1
through 11 for Vector Attraction Reduction.   

Alternative 1 - The mass of volatile solids in the sewage sludge shall be reduced by a minimum of 38
percent.

Alternative 2 - If Alternative 1 cannot be met for an anaerobically digested sludge, demonstration can be
made by digesting a portion of the previously digested sludge anaerobically in the
laboratory in a bench-scale unit for 40 additional days at a temperature between 30 and 37
degrees Celsius.  Volatile solids must be reduced by less than 17 percent to demonstrate
compliance.

Alternative 3 - If Alternative 1 cannot be met for an aerobically digested sludge, demonstration can be
made by digesting a portion of the previously digested sludge with a percent solids of two
percent or less aerobically in the laboratory in a bench-scale unit for 30 additional days at
20 degrees Celsius.  Volatile solids must be reduced by less than 15 percent to demonstrate
compliance.

Alternative 4 - The specific oxygen uptake rate (SOUR) for sewage sludge treated in an aerobic process
shall be equal to or less than 1.5 milligrams of oxygen per hour per gram of total solids (dry
weight basis) at a temperature of 20 degrees Celsius.
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Alternative 5 - Sewage sludge shall be treated in an aerobic process for 14 days or longer.  During that
time, the temperature of the sewage sludge shall be higher than 40 degrees Celsius and the
average temperature of the sewage sludge shall be higher than 45 degrees Celsius.

Alternative 6 - The pH of sewage sludge shall be raised to 12 or higher by alkali addition and, without the
addition of more alkali shall remain at 12 or higher for two hours and then at 11.5 or higher
for an additional 22 hours at the time the sewage sludge is disposed.

Alternative 7 - The percent solids of sewage sludge that does not contain unstabilized solids generated in a
primary wastewater treatment process shall be equal to or greater than 75 percent based on
the moisture content and total solids prior to mixing with other materials.  Unstabilized
solids are defined as organic materials in sewage sludge that have not been treated in either
an aerobic or an anaerobic treatment process at the time the sewage sludge is disposed.

Alternative 8 - The percent solids of sewage sludge that contains unstabilized solids generated in a primary
wastewater treatment process shall be equal to or greater than 90 percent based on the
moisture content and total solids prior to mixing with other materials at the time the sewage
sludge is disposed.  Unstabilized solids are defined as organic materials in sewage sludge
that have not been treated in either an aerobic or an anaerobic treatment process.

Alternative 9 - (i) Sewage sludge shall be injected below the surface of the land.

(ii) No significant amount of the sewage sludge shall be present on the land surface
within one hour after the sewage sludge is injected.

(iii) When sewage sludge that is injected below the surface of the land is Class A with
respect to pathogens, the sewage sludge shall be injected below the land surface
within eight hours after being discharged from the pathogen treatment process.

Alternative 10 - (i) Sewage sludge applied to the land surface or placed on a surface disposal site
shall be incorporated into the soil within six hours after application to or
placement on the land.

(ii) When sewage sludge that is incorporated into the soil is Class A with respect to
pathogens, the sewage sludge shall be applied to or placed on the land within
eight hours after being discharged from the pathogen treatment process.

Alternative 11 - Sewage sludge placed on an active sewage sludge unit shall be covered with soil or other
material at the end of each operating day.

5. Methane Gas Control Within a Structure On Site

When cover is placed on an active surface disposal site, the methane gas concentration in the air in any structure shall
not exceed 25% of the lower explosive limit (LEL) for methane gas during the period that the disposal site is active.

6. Methane Gas Control at Property Line

The concentration of methane gas in air at the property line of the surface disposal site shall not exceed the LEL for
methane gas during the period that the disposal site is active.

D.  Monitoring Requirements

Toxicity Characteristic Leaching Procedure (TCLP) Test  -  Once/Permit Life, performed within one year from the effective date
of the permit 

PCBs            -  Once/Year
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Methane Gas in covered structures on site - Continuous

Methane Gas at property line - Continuous

All other pollutants shall be monitored at the frequency shown below:

Amount of sewage sludge*
(metric tons per 365 day period) Frequency

0 # Sludge < 290 Once/Year

290 # Sludge < 1,500 Once/Quarter

1,500 # Sludge < 15,000 Once/Two Months

15,000 # Sludge Once/Month 

* Amount of sewage sludge placed on an active sewage sludge unit (dry weight basis).

Representative samples of sewage sludge shall be collected and analyzed in accordance with the methods referenced in 40 CFR
503.8(b).

SECTION II. REQUIREMENTS SPECIFIC TO SURFACE DISPOSAL SITES WITHOUT A LINER AND LEACHATE

COLLECTION SYSTEM.    

1. Pollutant limits - Sewage sludge shall not be applied to a surface disposal site if the concentration of the listed
pollutants exceed the corresponding values based on the surface disposal site boundary to the property line
distance:

                                      
TABLE 5

Unit boundary to    Pollutant Concentrations*

property line Arsenic Chromium Nickel   PCB's
distance (meters) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

0 to less than 25   30   200   210   49

25 to less than 50   34   220   240   49

50 to less than 75     39   260   270   49

75 to less than 100   46   300   320   49

100 to less than 125   53   360   390   49

125 to less than 150   62   450   420   49

$ 150   73   600   420   49

*  Dry weight basis

2. Management practices - Listed in Section I.B. above.

3. Notification requirements - 

a. The permittee shall assure that the owner of the surface disposal site provide written notification to
the subsequent site owners that sewage sludge was placed on the land.
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b. The permittee shall provide the location of all new sludge disposal/use sites where previously
undisturbed ground is proposed for disturbance to the State Historical Commission within 90 days of
the effective date of this permit.  In addition, the permittee shall provide the location of any new
disposal/use site to the State Historical Commission prior to use of the site.

The permittee shall within 30 days after notification by the State Historical Commission that a
specific sludge disposal/use area will adversely affect a National Historic Site, cease use of such
area.

4. Recordkeeping requirements - The permittee shall develop the following information and shall retain the
information for five years.  The sludge documents will be retained on site at the same location as other
NPDES records.

a. The distance of the surface disposal site from the property line and the concentration (mg/Kg) in the
sludge of each pollutant listed above in Table 5, as well as the applicable pollutant concentration
criteria listed in Table 5.

b. A certification statement that all applicable requirements (specifically listed) have been met, and that
the permittee understands that there are significant penalties for false certification including fine and
imprisonment.  See 503.27(a)(1)(ii) or 503.27(a)(2)(ii) as applicable to the permittees sludge disposal
activities.

c. A description of how either the Class A or Class B pathogen reduction requirements are met, or
whether sewage sludge placed on a surface disposal site is covered with soil or other material at the
end of each operating day.

d. A description of how the vector attraction reduction requirements are met.

e. Results of a groundwater monitoring program developed by a qualified ground-water scientist, or a
certification by a qualified groundwater scientist may be used to demonstrate that sewage sludge
placed on an active sewage sludge unit does not contaminate an aquifer.  A qualified groundwater
scientist is an individual with a baccalaureate or post graduate degree in the natural sciences or
engineering who has sufficient training and experience in groundwater hydrology and related fields,
as may be demonstrated by State registration, professional certification or completion of accredited
university programs, to make sound professional judgements regarding groundwater monitoring,
pollutant fate and transport, and corrective action.

5. Reporting Requirements - The permittee shall report annually on the DMR the following information:

a. Report No for no liner and leachate collection system at surface disposal site.

b. The frequency of monitoring listed in Element II, Section I.D. which applies to the permittee.

c. Toxicity Characteristic Leaching Procedure (TCLP) results  (Pass/Fail). 

d. The concentration (mg/Kg) in the sludge of each pollutant listed in Table 5 as well as the applicable
pollutant concentration criteria listed in Table 5.

e. The concentration (mg/Kg) of PCB's in the sludge.

f. The distance between the property line and the surface disposal site boundary.

g. Level of pathogen reduction achieved (Class A or Class B), unless Vector attraction reduction
alternative no. 11 is utilized.

h. List Alternative used as listed in Section I.C.3.(a. or b.).  Alternatives describe how the pathogen
reduction requirements are met.  
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i. Vector attraction reduction Alternative used as listed in Section I.C.4.

j. Annual sludge production in dry metric tons/year.

k. Amount of sludge surface disposed in dry metric tons/year.

l. Amount of sludge transported interstate in dry metric tons/year.

m. A narrative description explaining how the management practices in §503.24 are met shall be
attached to the DMR.

n. The certification statement listed in 503.27(a)(1)(ii) or 503.27(a)(2)(ii) as applicable to the permittees
sludge disposal activities, shall be attached to the DMR.

SECTION III. REQUIREMENTS SPECIFIC TO SURFACE DISPOSAL SITES WITH A LINER AND LEACHATE

COLLECTION SYSTEM.    

1. Pollutant limits - None.

2. Management Practices - Listed in Section I.B. above.

3. Notification requirements - 

a. The permittee shall assure that the owner of the surface disposal site provide written notification to
the subsequent owner of the site that sewage sludge was placed on the land.

b. The permittee shall provide the location of all new sludge disposal/use sites where previously
undisturbed ground is proposed for disturbance to the State Historical Commission within 90 days of
the effective date of this permit.  In addition, the permittee shall provide the location of any new
disposal/use site to the State Historical Commission prior to use of the site.

The permittee shall within 30 days after notification by the State Historical Commission that a
specific sludge disposal/use area will adversely affect a National Historic Site, cease use of such
area.

4. Recordkeeping requirements - The permittee shall develop the following information and shall retain the
information for five years.  The sludge documents will be retained on site at the same location as other
NPDES records.

a. The following certification statement found in 503.27(a)(1)(ii):

"I certify, under penalty of law, that the information that will be used to determine compliance with
the pathogen requirements (define option used) and the vector attraction reduction requirements
(define option used) have been met.  This determination has been made under my direction and
supervision in accordance with the system designed to ensure that qualified personnel properly
gather and evaluate the information used to determine the (pathogen requirements and vector
attraction reduction requirements, if appropriate) have been met.  I am aware that there are
significant penalties for false certification including the possibility of fine and imprisonment."

b. A description of how either the Class A or Class B pathogen reduction requirements are met or
whether sewage sludge placed on a surface disposal site is covered with soil or other material at the
end of each operating day.

c. A description of how the vector attraction reduction requirements are met.

d. Results of a ground-water monitoring program developed by a qualified ground-water scientist.  A
certification by a qualified ground-water scientist may be used to demonstrate that sewage sludge
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placed on an active sewage sludge unit does not contaminate an aquifer.

5. Reporting Requirements - The permittee shall report annually on the DMR the following information:

a. Report YES for liner and leachate collection system at surface disposal site.

b. The frequency of monitoring listed in Element 2, Section I.D. which applies to the permittee.

c. Toxicity Characteristic Leaching Procedure (TCLP) results  (Pass/Fail). 

d. The concentration (mg/Kg) in the sludge of PCBs.

e. Level of pathogen reduction achieved (Class A or Class B), unless Vector attraction reduction
alternative no. 11 is used.

f. List Alternative used as listed in Section I.C.3.(a. or b.).  Alternatives describe how the pathogen
reduction requirements are met.  

g. Vector attraction reduction Alternative used as listed in Section I.B.4.

h. Annual sludge production in dry metric tons/year.

i. Amount of sludge surface disposed in dry metric tons/year.

j. Amount of sludge transported interstate in dry metric tons/year.

k. A narrative description explaining how the management practices in §503.24 are met shall be
attached to the DMR.

l. A certification statement that all applicable requirements (specifically listed) have been met, and that
the permittee understands that there are significant penalties for false certification including fine and
imprisonment (See 503.27(a)(1)(ii) or 503.27(a)(2)(ii) whichever applies to the permittees sludge
disposal activities) shall be attached to the DMR.

ELEMENT 3 - MUNICIPAL SOLID WASTE LANDFILL DISPOSAL

SECTION I. REQUIREMENTS APPLYING TO ALL SEWAGE SLUDGE DISPOSED IN A MUNICIPAL SOLID

WASTE LANDFILL

1. The permittee shall handle and dispose of sewage sludge in accordance with Section 405 of the Clean Water
Act and all other applicable Federal regulations to protect public health and the environment from any
reasonably anticipated adverse effects due to any toxic pollutants that may be present.  The permittee shall
ensure that the sewage sludge meets the requirements in 40 CFR 258 concerning the quality of the sludge
disposed in the municipal solid waste landfill unit.

2. If requirements for sludge management practices or pollutant criteria become more stringent than the sludge
pollutant limits or acceptable management practices in this permit, or control a pollutant not listed in this
permit, this permit may be modified or revoked and reissued to conform to the requirements promulgated at
Section 405(d)(2) of the Clean Water Act.

3. If the permittee generates sewage sludge and supplies that sewage sludge to the owner or operator of a
MSWLF for disposal, the permittee shall provide to the owner or operator of the MSWLF appropriate
information needed to be in compliance with the provisions of this permit.

4. The permittee shall give prior notice to EPA (Chief, Permits Branch, Water Management Division, Mail Code
6W-P, EPA Region 6, 1445 Ross Avenue, Dallas, Texas  75202) of any planned changes in the sewage sludge
disposal practice, in accordance with 40 CFR Part 122.41(l)(1)(iii).  These changes may justify the application
of permit conditions that are different from or absent in the existing permit.  Change in the sludge use or
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disposal practice may be cause for modification of the permit in accordance with 40 CFR Part 122.62(a)(1).

5. The permittee shall provide the location of all new sludge disposal/use sites where previously undisturbed
ground is proposed for disturbance to the State Historical Commission within 90 days of the effective date of
this permit.  In addition, the permittee shall provide the location of any new disposal/use site to the State
Historical Commission prior to use of the site.

The permittee shall within 30 days after notification by the State Historical Commission that a specific sludge
disposal/use area will adversely affect a National Historic Site, cease use of such area.

6. Sewage sludge shall be tested once during the life of the permit within one year from the effective date of the
permit in accordance with the method specified at 40 CFR 268, Appendix I (Toxicity Characteristic Leaching
Procedure (TCLP)) or other approved methods.  Sludge shall be tested after final treatment prior to leaving the
POTW site.  Sewage sludge determined to be a hazardous waste in accordance with 40 CFR Part 261, shall be
handled according to RCRA standards for the disposal of hazardous waste in accordance with 40 CFR Part
262.  The disposal of sewage sludge determined to be a hazardous waste, in other than a certified hazardous
waste disposal facility shall be prohibited.  The Information Management Section, telephone no. (214) 665-
6750, and the appropriate state agency shall be notified of test failure within 24 hours.  A written report shall
be provided to this office within 7 days after failing the TCLP.  The report will contain test results,
certification that unauthorized disposal has not occurred and a summary of alternative disposal plans that
comply with RCRA standards for the disposal of hazardous waste.  The report shall be addressed to:  Director,
Multimedia Planning and Permitting Division, EPA Region 6, Mail Code 6PD, 1445 Ross Avenue, Dallas,
Texas 75202.  A copy of this report shall be sent to the Chief, Water Enforcement Branch, Compliance
Assurance and Enforcement Division, Mail Code 6EN-W, at the same street address. 

7. Sewage sludge shall be tested as needed, or at a minimum, once/year in accordance with the method 9095
(Paint Filter Liquids Test) as described in "Test Methods for Evaluating Solid Wastes, Physical/Chemical
Methods" (EPA Pub. No. SW-846).

8. Recordkeeping requirements - The permittee shall develop the following information and shall retain the
information for five years.

a. The description, including procedures followed, and results of the Paint Filter Tests performed.

b. The description, including procedures followed, and results of the TCLP Test.

9. Reporting requirements - The permittee shall report annually on the Discharge Monitoring Report the
following information:

a. Results of the Toxicity Characteristic Leaching Procedure Test conducted on the sludge to be
disposed  (Pass/Fail).

b. Annual sludge production in dry metric tons/year.

c. Amount of sludge disposed in a municipal solid waste landfill in dry metric tons/year.
                       

d. Amount of sludge transported interstate in dry metric tons/year.

e. A certification that sewage sludge meets the requirements in 40 CFR 258 concerning the quality of
the sludge disposed in a municipal solid waste landfill unit shall be attached to the DMR.
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Technical Memo 
Date: Monday, June 20, 2016 

Project: City of Santa Fe – Paseo Real WWTP Master Plan 

To: Kathleen Garcia, PE 
Shannon Jones 
Luis Orozco 

From: Chris Rodriguez, PE 
Gabriel Alvarado, PE 

Subject: Sanitary Sewer Collection System Flow Monitoring Summary 

Introduction and Background 
In conjunction with the development of the Master Plan for the Paseo Real WWTP facility, the City 
requested that HDR also complete a flow monitoring study to provide supplemental data for the City’s 
Wastewater Management Division staff for their use in completing a Master Plan for the Sanitary Sewer 
Collection System. 

The flow monitoring data was collected to obtain flow data for dry and wet weather conditions as 
needed to determine: 

 Flow rates and diurnal patterns throughout the City. 
 Actual flows for the 11 major sewer basins established by the City’s Wastewater Management 

Division staff and strategically selected trunk sewer lines. 
 Average flow rates for the various types of land use within the City including residential (single 

and multi-family), hotel/motel, commercial, and industrial. 

Flow Monitor Locations and Installation Schedule 
City staff identified the manholes for flow monitoring and provided HDR with the desired locations for 
installing the flow monitoring equipment. HDR subcontracted with Utility Systems, Science and Software 
(US Cubed) to complete the installation of 14 flow monitors placed throughout the sewer collection 
system. US Cubed also provided real-time monitoring of the flow monitors via an internet interface.  

No rain gauges were installed in conjunction with the flow monitors. Instead, rainfall data was obtained 
from existing NOAA rain gauges. Figure 1 shows the location of the flow monitors and rain gauges. 

The flow monitors were installed on August 7, 2015 and were removed on November 23, 2015 for a 
monitoring period of approximately 3 months. It is important to note, the City’s sewer collection system 
includes 4 splitter boxes that can be used to divert and route flows through various sewer interceptors. 
During the completion of flow monitoring, the City made adjustments at the splitter boxes and re-
routed flows. As a result of the adjustments to the splitter boxes there were 4 distinct flow scenarios 
that were captured during the flow monitoring period. Information provided by the City regarding the 4 
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different flow scenarios is included in Attachment 1.  Based on information provided by the City, the 
corresponding dates for the 4 flow scenarios were as follows: 

 Scenario 1 – August 8, 2015 to September 9, 2015 
 Scenario 2 – September 10, 2015 to October 9, 2015 
 Scenario 3 – October 10, 2015 to November 19, 2015 
 Scenario 4 – November 20, 2015 to November 23, 2015 

Flow Monitoring Data and Analysis 
Following the completion of the flow monitoring period, HDR compared the flow monitoring data with 
the flow data for the WWTP influent flow meter. The flow monitoring data was then used to determine 
wastewater flow rates and diurnal patterns throughout the City including the average dry weather flow 
(ADWF), peak dry weather flow (PDWF), peak wet weather flow (PWWF) and peaking factors (PF) for the 
system as discussed in the sections below. 

Comparison of WWTP Influent Flow Meter Data vs. Flow Monitoring Data 
First a comparison was made between the data from the influent flow meter at the WWTP vs. the flow 
monitors in the collection system. A table showing a comparison of the data is included in Attachment 2. 
The comparison of the data identified some inconsistencies which are discussed in the following 
paragraphs. 

The average flow for the WWTP was 5.42 MGD for the Year 2015 based on data provided by the City. 
The average flow recorded by the influent flow meter at the WWTP was 5.30 MGD based on the 
corresponding period for the flow monitoring study (August 8, 2015 through November 23, 2015).  

The total flow conveyed to the WWTP from the flow monitoring data requires adding the flows from 
two of the flow monitoring manholes:  MH TC656 and MH AA49. The data recorded by the flow 
monitors indicates the average flow being conveyed to the WWTP is 4.80 MGD for the same period. 

Table 1 provides an additional comparison of the two data sources based on the four distinct flow 
scenarios that resulted from making adjustments to the splitter boxes. 

Table 1: Comparison of Flow Monitors vs. WWTP Influent 
Flow Meter 

Monitoring Period 

Average Flow (MGD) 

WWTP  

Influent FM 

Flow  

Monitors 

Flow Scenario 1 5.46 4.57 

Flow Scenario 2 5.29 5.45 

Flow Scenario 3 5.19 4.60 

Flow Scenario 4 5.12 4.56 
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A review of the table in Attachment 2 shows the flow monitors and WWTP influent flow meter most 
closely matches during Flow Scenario 2. During this period, the flow monitors recorded an average dry 
weather flow of 5.45 MGD being conveyed to the WWTP, which compares well to the 2015 average flow 
of 5.42 MGD calculated from the WWTP influent flow meter data and the average flow of 5.30 MGD 
recorded by the WWTP influent flow meter for the period that coincides with the flow monitoring study.  

A comparison of the daily measurements for both data sources shows the flow recorded by the flow 
monitors is less than that recorded by the WWTP influent flow meter during Flow Scenarios 1, 3, and 4. 
The difference between the two is typically greater than 10 percent and in many cases is at least 15 
percent or 20 percent. Conversely, during Flow Scenario 2, for most days the flow recorded by the flow 
monitors is within 5 percent or 10 percent of the flow recorded by the WWTP influent flow meter.  

The placement of the flow monitors within MH TC656 and MH AA49 was selected as these MHs were 
presumed to be far enough downstream in the system to capture all incoming wastewater flows to the 
WWTP. However, from the noted discrepancies it appears that the adjustments made at the splitter 
boxes may have resulted in some of the flow circumventing the flow monitors. Further analysis will be 
required to confirm this and resolve the discrepancies. 

Sanitary Sewer Collection System Diurnal Pattern and Peaking Factors 
The flow monitoring data was reviewed to develop the diurnal pattern (i.e. hourly variation in flow over 
the course of a day) and determine the typical ADWF, PDWF, PWWF, and the associated peaking factors 
for the City’s sanitary sewer collection system.  

Figure 2 provides an illustration of the diurnal flow pattern for the system based on the combined flows 
observed at MH TC656 and MH AA49. 

As shown in Figure 22, the diurnal pattern for the City’s system is typical of most municipal wastewater 
systems. Low flows are observed in the early morning hours between 2 AM and 7 AM and flows peak at 
approximately 11 AM and also in the evening hours at approximately 9 PM. 

As previously discussed, the flow monitoring data for Flow Scenario 2 had the best correlation with 
influent flow meter at the WWTP. As such, only the data for this period was used in determining the 
ADWF and PDWF. Based on the data, the ADWF was determined to be 5.45 MGD and the PDWF was 
determined to be 8.51 MGD. From these values, a peaking factor of 1.56 was calculated. 

To determine the PWWF, it was first necessary to review the rain gauge data to identify wet weather 
events that occurred during the flow monitoring period. The rainfall data recorded by the rain gauges is 
included in Attachment 3. The rain gauge data shows that a total of 40 rain events were recorded during 
the flow monitoring period with the total recorded rainfall varying between a minimum of 0.01 inches 
on several days and a maximum of 1.71 inches that occurred on October 21, 2015.   

Reviewing the flow monitoring data in conjunction with the rain gauge data shows a noticeable increase 
in the overall flow was observed with the October 21, 2015 rain event. As shown in Figure 2, the flow in 
the system increased to 11.26 MGD at approximately 6 PM as a result of this rain event. 
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For other days when rainfall occurred, a review of the flow monitoring data does not show any 
discernible flow response to the other rain events. Since the increase in the total flow was a direct result 
of a rain event, the peak flow of 11.26 MGD was selected as the PWWF for the system. Based on 
comparison of the ADWF to the PWWF, a PF of 2.07 was calculated. 

Actual Wastewater Flow Rates for Various Land Use Types 
As stated above, one of the goals for the flow monitoring study was to obtain data for use in 
determining typical average flow rates for the various types of land use within the City, (i.e. residential, 
hotel/motel, commercial, industrial, etc.). A review of the data determined this could not be completed. 

Developing flow estimates for each land use type would require installing a flow monitor in an area of 
homogenous land use. This was not possible due to the manner in which the zoning categories are 
distributed throughout the City. There are few areas of the City where only one particular type of zoning 
exists. In most areas of the City, the wastewater is generated from a combination of all land use types. 

More accurate estimates of the wastewater generation rates for the City’s commercial and industrial 
customers could be developed through completing a comprehensive evaluation of the water billing 
records for individual customers. However, that is beyond the scope of work for this project. 
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Figure 1: Location of Flow Monitors and Rain Gauges 
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Figure 2: Diurnal Flow Pattern for City of Santa Fe Sanitary Sewer Collection System 
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Precipitation (in)

Date KSAF KNMSanta45 KNMSanta19 KNMSanta66 Max Precipitation Location

8/1/2015 0 0 0 0.17 0.17 KNMSanta66

8/2/2015 0 0.13 0.09 0.11 0.13 KNMSanta45

8/3/2015 0.03 0.03 0.03 0.15 0.15 KNMSanta66

8/4/2015 0 0 0 0 0 KSAF

8/5/2015 0 0 0 0 0 KSAF

8/6/2015 0 0 0 0 0 KSAF

8/7/2015 0.04 0.13 0.04 0.06 0.13 KNMSanta45

8/8/2015 0 0 0.01 0 0.01 KNMSanta19

8/9/2015 0 0 0 0 0 KSAF

8/10/2015 0.03 0.04 0.06 0.13 0.13 KNMSanta66

8/11/2015 0 0 0 0.01 0.01 KNMSanta66

8/12/2015 0 0 0 0 0 KSAF

8/13/2015 0 0 0 0 0 KSAF

8/14/2015 0 0 0 0.06 0.06 KNMSanta66

8/15/2015 0 0 0 0 0 KSAF

8/16/2015 0.01 0 0 0 0.01 KSAF

8/17/2015 0.01 0 0 0 0.01 KSAF

8/18/2015 0 0 0 0 0 KSAF

8/19/2015 0 0 0 0 0 KSAF

8/20/2015 0 0 0 0 0 KSAF

8/21/2015 0.06 0.01 0 0 0.06 KSAF

8/22/2015 0 0 0 0 0 KSAF

8/23/2015 0 0 0 0 0 KSAF

8/24/2015 0.04 0.03 0 0 0.04 KSAF

8/25/2015 0 0 0 0 0 KSAF

8/26/2015 0.08 0.07 0.08 0.09 0.09 KNMSanta66

8/27/2015 0 0 0 0.11 0.11 KNMSanta66

8/28/2015 0 0 0 0 0 KSAF

8/29/2015 0.25 0.08 0.03 0.1 0.25 KSAF

8/30/2015 0.02 0 0 0 0.02 KSAF

8/31/2015 0 0 0 0 0 KSAF

9/1/2015 0 0 0 0 0 KSAF

9/2/2015 0 0 0 0 0 KSAF

9/3/2015 0 0 0 0 0 KSAF

9/4/2015 0.07 0.09 0.06 0.08 0.09 KNMSanta45

9/5/2015 0.01 0.02 0.02 0.03 0.03 KNMSanta66

9/6/2015 0 0 0 0 0 KSAF

9/7/2015 0.01 0 0.03 0.02 0.03 KNMSanta19

9/8/2015 0.01 0.01 0 0 0.01 KSAF

9/9/2015 0 0 0 0.18 0.18 KNMSanta66

9/10/2015 0 0 0 0 0 KSAF

9/11/2015 0 0 0 0 0 KSAF

9/12/2015 0 0 0 0 0 KSAF

9/13/2015 0 0 0 0 0 KSAF

9/14/2015 0 0 0 0 0 KSAF

9/15/2015 0 0 0 0 0 KSAF

9/16/2015 0 0 0 0 0 KSAF

9/17/2015 0 0 0 0 0 KSAF

9/18/2015 0 0 0 0 0 KSAF

9/19/2015 0 0 0 0 0 KSAF

9/20/2015 0 0 0 0 0 KSAF

9/21/2015 0 0 0 0 0 KSAF

9/22/2015 0.31 0.34 0.39 0.48 0.48 KNMSanta66

9/23/2015 0.1 0.05 0.24 0.17 0.24 KNMSanta19

9/24/2015 0 0 0 0 0 KSAF

9/25/2015 0 0 0 0 0 KSAF

9/26/2015 0 0 0 0 0 KSAF

9/27/2015 0 0 0 0 0 KSAF

9/28/2015 0 0 0 0 0 KSAF

9/29/2015 0 0 0 0 0 KSAF

9/30/2015 0 0 0 0 0 KSAF

10/1/2015 0 0 0 0 0 KSAF

10/2/2015 0.01 0 0 0 0.01 KSAF

10/3/2015 0.09 0.05 0.06 - 0.09 KSAF

10/4/2015 0 0.01 0 - 0.01 KNMSanta45

10/5/2015 0.07 0.05 0 0 0.07 KSAF



Precipitation (in)

Date KSAF KNMSanta45 KNMSanta19 KNMSanta66 Max Precipitation Location

10/6/2015 0 0.03 0.21 0.5 0.5 KNMSanta66

10/7/2015 0 0 0 0 0 KSAF

10/8/2015 0 0 0 0 0 KSAF

10/9/2015 0 0 0 0 0 KSAF

10/10/2015 0 0 0 0 0 KSAF

10/11/2015 0 0 0 0 0 KSAF

10/12/2015 0 0 0 0 0 KSAF

10/13/2015 0 0 0 0 0 KSAF

10/14/2015 0 0 0 0 0 KSAF

10/15/2015 0 0 0 0 0 KSAF

10/16/2015 0 0 0 0 0 KSAF

10/17/2015 0 0 0 0 0 KSAF

10/18/2015 0.1 0.19 0.22 0.24 0.24 KNMSanta66

10/19/2015 0 0 0 0.01 0.01 KNMSanta66

10/20/2015 0.1 0.09 0.28 0.05 0.28 KNMSanta19

10/21/2015 1.55 1.71 1.38 1.4 1.71 KNMSanta45

10/22/2015 0 0.01 0.01 0.01 0.01 KNMSanta45

10/23/2015 0.03 0.13 0.04 0.01 0.13 KNMSanta45

10/24/2015 0 0.01 0 0 0.01 KNMSanta45

10/25/2015 0 0 0 0 0 KSAF

10/26/2015 0 0 0 0 0 KSAF

10/27/2015 0 0 0 0 0 KSAF

10/28/2015 0 0 0 0 0 KSAF

10/29/2015 0.21 0.14 0.17 0.22 0.22 KNMSanta66

10/30/2015 0.46 0.2 0.13 0.11 0.46 KSAF

10/31/2015 0 0.01 0 0 0.01 KNMSanta45

11/1/2015 0 0 0 0 0 KSAF

11/2/2015 0 0 0 0 0 KSAF

11/3/2015 0 0 0 0 0 KSAF

11/4/2015 0.07 0.13 0.1 0.11 0.13 KNMSanta45

11/5/2015 0.1 0.1 0.06 0.04 0.1 KSAF

11/6/2015 0 0 0 0 0 KSAF

11/7/2015 0 0 0 0 0 KSAF

11/8/2015 0 0 0 0 0 KSAF

11/9/2015 0 0 0 0 0 KSAF

11/10/2015 0 0 0 0 0 KSAF

11/11/2015 0 0 0 0 0 KSAF

11/12/2015 0 0 0 0 0 KSAF

11/13/2015 0 0 0 0 0 KSAF

11/14/2015 0 0 0 0 0 KSAF

11/15/2015 0.24 0.32 0.3 0.37 0.37 KNMSanta66

11/16/2015 0.43 0.4 0.29 0.35 0.43 KSAF

11/17/2015 0 0.04 0.11 0.16 0.16 KNMSanta66

11/18/2015 0 0 0 0.01 0.01 KNMSanta66

11/19/2015 0 0 0 0 0 KSAF

11/20/2015 0 0 0 0 0 KSAF

11/21/2015 0 0 0 0 0 KSAF

11/22/2015 0 0 0 0 0 KSAF

11/23/2015 0 0 0 0 0 KSAF

11/24/2015 0 0 0 0 0 KSAF

11/25/2015 0 0 0 0 0 KSAF

11/26/2015 0 0 0 0 0 KSAF

11/27/2015 0 0 0 0 0 KSAF

11/28/2015 0 0 0 0 0 KSAF

11/29/2015 0.02 0 0 0 0.02 KSAF

11/30/2015 0 0 0 0 0 KSAF



WWTP

FM TC656 FM AA49 TC656 + AA49 Influent Meter Difference Flow WWTP

Date (gallons) (gallons) (gallons) (MGD) (MGD) (MGD) (%) Monitors Influent Meter % Difference

Scenario 3 10/9/2015 1,331,615 3,312,441 4,644,056 4.64 5.16 0.52 10.1% Average 4.60 5.19 11.3%

10/10/2015 1,389,918 3,308,065 4,697,983 4.70 5.28 0.58 11.0% Min 4.40 4.65 2.8%

10/11/2015 1,370,259 3,281,674 4,651,933 4.65 5.42 0.77 14.1% Max 6.06 6.23 18.1%

10/12/2015 1,485,519 3,267,805 4,753,324 4.75 5.44 0.69 12.7%

10/13/2015 1,314,380 3,250,435 4,564,815 4.56 5.38 0.81 15.1%

10/14/2015 1,307,782 3,226,198 4,533,980 4.53 5.54 1.00 18.1%

10/15/2015 1,338,617 3,217,110 4,555,726 4.56 5.05 0.50 9.8%

10/16/2015 1,399,209 3,198,461 4,597,669 4.60 5.07 0.48 9.4%

10/17/2015 1,404,393 3,203,375 4,607,768 4.61 5.42 0.81 15.0%

10/18/2015 1,371,134 3,285,511 4,656,646 4.66 5.35 0.70 13.0%

10/19/2015 1,353,967 3,218,389 4,572,355 4.57 5.23 0.65 12.5%

10/20/2015 1,430,851 3,245,857 4,676,709 4.68 5.34 0.66 12.4%

10/21/2015 2,064,309 3,993,498 6,057,807 6.06 6.23 0.17 2.8%

10/22/2015 1,364,065 3,288,070 4,652,135 4.65 5.33 0.68 12.7%

10/23/2015 1,377,867 3,258,582 4,636,448 4.64 5.40 0.76 14.1%

10/24/2015 1,307,714 3,205,328 4,513,042 4.51 5.17 0.66 12.7%

10/25/2015 1,273,379 3,204,251 4,477,630 4.48 5.33 0.85 15.9%

10/26/2015 1,366,085 3,176,109 4,542,194 4.54 5.15 0.61 11.8%

10/27/2015 1,342,925 3,122,990 4,465,915 4.47 5.00 0.53 10.6%

10/28/2015 1,349,860 3,130,328 4,480,188 4.48 4.86 0.38 7.8%

10/29/2015 1,355,380 3,145,543 4,500,924 4.50 4.91 0.41 8.4%

10/30/2015 1,358,477 3,178,465 4,536,943 4.54 5.26 0.73 13.8%

10/31/2015 1,333,365 3,114,507 4,447,872 4.45 4.65 0.20 4.4%

11/1/2015 1,334,308 3,101,378 4,435,686 4.44 5.37 0.93 17.3%

11/2/2015 1,378,877 3,035,400 4,414,277 4.41 4.93 0.51 10.4%

11/3/2015 1,358,679 3,040,180 4,398,860 4.40 5.02 0.62 12.4%

11/4/2015 1,376,924 3,109,794 4,486,718 4.49 5.07 0.58 11.5%

11/5/2015 1,353,495 3,177,927 4,531,422 4.53 4.79 0.26 5.4%

11/6/2015 1,396,987 3,178,263 4,575,250 4.58 5.36 0.79 14.7%

11/7/2015 1,410,452 3,222,226 4,632,678 4.63 4.77 0.14 2.8%

11/8/2015 1,418,127 3,236,836 4,654,963 4.65 5.31 0.66 12.4%

11/9/2015 1,344,339 3,186,679 4,531,018 4.53 5.01 0.48 9.6%

11/10/2015 1,389,716 3,139,686 4,529,402 4.53 5.01 0.48 9.5%

11/11/2015 1,355,448 3,217,648 4,573,096 4.57 5.15 0.58 11.2%

11/12/2015 1,345,012 3,161,836 4,506,848 4.51 4.89 0.38 7.7%

11/13/2015 1,357,535 3,143,052 4,500,587 4.50 5.03 0.53 10.5%

11/14/2015 1,277,014 3,152,411 4,429,425 4.43 5.22 0.79 15.1%

11/15/2015 1,378,877 3,238,115 4,616,992 4.62 5.13 0.51 9.9%

11/16/2015 1,342,521 3,332,235 4,674,756 4.67 5.30 0.62 11.8%

11/17/2015 1,489,020 3,218,658 4,707,678 4.71 5.18 0.47 9.0%

11/18/2015 1,394,025 3,125,077 4,519,102 4.52 5.09 0.57 11.3%

11/19/2015 1,350,668 3,154,094 4,504,761 4.50 5.27 0.76 14.5%



WWTP

FM TC656 FM AA49 TC656 + AA49 Influent Meter Difference Flow WWTP

Date (gallons) (gallons) (gallons) (MGD) (MGD) (MGD) (%) Monitors Influent Meter % Difference

Scenario 4 11/20/2015 1,436,574 3,157,797 4,594,371 4.59 4.95 0.35 7.2% Average 4.56 5.12

11/21/2015 1,404,123 3,186,208 4,590,331 4.59 5.23 0.64 12.2% Min 4.51 4.95

11/22/2015 1,309,128 3,201,019 4,510,147 4.51 5.19 0.68 13.1% Max 4.59 5.23



WWTP

FM TC656 FM AA49 TC656 + AA49 Influent Meter Difference Flow WWTP

Date (gallons) (gallons) (gallons) (MGD) (MGD) (MGD) (%) Monitors Influent Meter % Difference

Scenario 1 8/9/2015 1,120,013 3,181,495 4,301,508 4.30 4.79 0.49 10.2% Average 4.57 5.46 16.0%

8/10/2015 1,250,287 3,240,404 4,490,691 4.49 5.44 0.95 17.4% Min 4.30 4.79 6.4%

8/11/2015 1,264,896 3,252,792 4,517,688 4.52 5.46 0.94 17.3% Max 4.95 6.75 32.0%

8/12/2015 1,310,407 3,243,434 4,553,841 4.55 5.44 0.89 16.3%

8/13/2015 1,457,512 3,232,998 4,690,510 4.69 5.55 0.86 15.5%

8/14/2015 1,307,243 3,232,998 4,540,241 4.54 5.76 1.22 21.1%

8/15/2015 1,422,570 3,226,266 4,648,836 4.65 5.10 0.45 8.8%

8/16/2015 1,492,117 3,267,132 4,759,249 4.76 5.41 0.65 12.1%

8/17/2015 1,346,763 3,274,268 4,621,031 4.62 5.48 0.86 15.7%

8/18/2015 1,349,658 3,276,288 4,625,946 4.63 5.34 0.71 13.3%

8/19/2015 1,131,526 3,285,444 4,416,970 4.42 5.68 1.26 22.2%

8/20/2015 1,389,649 3,303,622 4,693,270 4.69 5.36 0.67 12.5%

8/21/2015 1,382,916 3,258,245 4,641,161 4.64 5.40 0.76 14.0%

8/22/2015 1,428,024 3,330,552 4,758,575 4.76 5.59 0.83 14.8%

8/23/2015 1,467,880 3,328,667 4,796,546 4.80 5.61 0.81 14.4%

8/24/2015 1,459,262 3,275,682 4,734,944 4.73 5.58 0.84 15.1%

8/25/2015 1,407,202 3,205,462 4,612,664 4.61 5.22 0.61 11.7%

8/26/2015 1,378,809 3,238,048 4,616,857 4.62 5.47 0.85 15.6%

8/27/2015 1,397,189 3,249,291 4,646,480 4.65 5.41 0.76 14.1%

8/28/2015 1,247,930 3,164,260 4,412,190 4.41 5.97 1.55 26.1%

8/29/2015 1,377,059 3,144,870 4,521,929 4.52 5.24 0.72 13.7%

8/30/2015 1,261,530 3,121,711 4,383,240 4.38 5.19 0.80 15.5%

8/31/2015 1,400,959 3,092,896 4,493,855 4.49 5.29 0.79 15.0%

9/1/2015 1,384,599 3,049,740 4,434,340 4.43 5.29 0.86 16.2%

9/2/2015 1,321,583 3,096,464 4,418,047 4.42 5.55 1.13 20.3%

9/3/2015 1,337,876 3,084,480 4,422,356 4.42 5.40 0.98 18.1%

9/4/2015 1,236,754 3,125,413 4,362,168 4.36 5.35 0.99 18.5%

9/5/2015 1,397,256 3,197,653 4,594,909 4.59 6.75 2.16 32.0%

9/6/2015 1,358,477 3,093,434 4,451,911 4.45 5.41 0.96 17.7%

9/7/2015 1,420,012 3,189,035 4,609,047 4.61 5.49 0.88 16.0%

9/8/2015 1,331,617 3,067,514 4,399,131 4.40 5.27 0.87 16.5%

9/9/2015 1,269,474 3,177,388 4,446,862 4.45 5.15 0.70 13.6%

9/10/2015 791,132 4,068,767 4,859,899 4.86 5.89 1.03 17.4%

9/11/2015 606,124 4,339,547 4,945,671 4.95 5.29 0.34 6.4%



WWTP

FM TC656 FM AA49 TC656 + AA49 Influent Meter Difference Flow WWTP

Date (gallons) (gallons) (gallons) (MGD) (MGD) (MGD) (%) Monitors Influent Meter % Difference

Scenario 2 9/12/2015 1,047,437 4,305,559 5,352,996 5.35 4.91 -0.44 -9.0% Average 5.45 5.29 -3.0%

9/13/2015 918,511 4,379,403 5,297,913 5.30 5.26 -0.04 -0.7% Min 5.11 4.91 -11.0%

9/14/2015 981,863 4,350,049 5,331,912 5.33 5.43 0.10 1.8% Max 5.72 5.65 5.3%

9/15/2015 965,638 4,367,419 5,333,057 5.33 5.18 -0.15 -2.9%

9/16/2015 1,001,724 4,394,887 5,396,611 5.40 5.43 0.03 0.6%

9/17/2015 927,936 4,435,956 5,363,892 5.36 4.91 -0.45 -9.2%

9/18/2015 1,020,642 4,477,495 5,498,137 5.50 5.50 0.00 0.0%

9/19/2015 1,215,614 4,471,099 5,686,713 5.69 5.45 -0.24 -4.4%

9/20/2015 1,204,304 4,516,947 5,721,251 5.72 5.15 -0.57 -11.0%

9/21/2015 1,081,773 4,514,523 5,596,296 5.60 5.65 0.06 1.0%

9/22/2015 749,458 4,519,977 5,269,435 5.27 5.05 -0.22 -4.3%

9/23/2015 1,134,017 4,544,348 5,678,365 5.68 5.49 -0.19 -3.5%

9/24/2015 978,699 4,497,490 5,476,189 5.48 5.26 -0.22 -4.1%

9/25/2015 566,672 4,548,320 5,114,992 5.11 5.40 0.29 5.3%

9/26/2015 1,103,855 4,546,907 5,650,762 5.65 5.65 -0.01 -0.1%

9/27/2015 939,449 4,526,642 5,466,090 5.47 5.11 -0.36 -7.0%

9/28/2015 968,129 4,440,938 5,409,066 5.41 5.21 -0.20 -3.8%

9/29/2015 999,906 4,449,151 5,449,057 5.45 5.28 -0.17 -3.2%

9/30/2015 805,001 4,423,299 5,228,300 5.23 5.24 0.01 0.2%

10/1/2015 964,291 4,430,300 5,394,592 5.39 5.30 -0.10 -1.8%

10/2/2015 908,008 4,452,517 5,360,525 5.36 5.23 -0.13 -2.5%

10/3/2015 923,560 4,507,454 5,431,014 5.43 5.17 -0.26 -5.0%

10/4/2015 1,062,922 4,593,159 5,656,081 5.66 5.36 -0.30 -5.6%

10/5/2015 809,849 4,611,538 5,421,387 5.42 5.30 -0.12 -2.3%

10/6/2015 935,005 4,686,673 5,621,678 5.62 5.30 -0.32 -6.1%

10/7/2015 1,005,090 4,604,537 5,609,627 5.61 5.21 -0.40 -7.6%

10/8/2015 1,435,766 3,783,647 5,219,413 5.22 5.41 0.19 3.4%



SEWER FLOW SCENARIOS TIMELINES 

 

SCENARIO ONE:  AUGUST 9, 2015 TO SEPTEMBER 9, 2015 

SCENARIO TWO: SEPTEMBER 9, 2015 TO OCTOBER 8 & 9, 2015 

SCENARIO THREE: OCTOBER 9, 2015  to 11-19-15 

SCENARIO FOUR:  On 11-19-2015 the splitter box at Siler was switched to divert all flow to 

the Rufina Sewer Line.  All other flow directions remained the same. 

 

 PROJECT MONITORING COMPLETE: On 11-23-15 US3 arrived at 8am to start removing 

monitors 

 

 

 

SEPTEMBER 29
TH

, 2015 DISCOVERED SITE 8 MONITOR HAD BEEN DAMAGED WHEN 

CONTRACTOR AT THE SCHOOL FOR THE DEAF KNOCKED OFF SEWER MANHOLE 

LID AND ALLOWED 4 TO 5 FEET OF DEBRIS TO FALL INTO MANHOLE 
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Appendix F.  Mass Balance Results (Existing, 
10-year, and 25-year) 
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Mass Balance Calibration Results   
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Figure F-1. Paseo Real WWTP Flow Schematic 
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Table F - 1. City of Santa Fe WWTP Mass Balance Calibration Results 

 
Stream Summary for Calibration                   

ENV_Cal Stream Summary for Calibration                   
Line Name Flow BOD TSS VSS NH4 TN TP Alk

mgd gpm mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d
1 Raw influent 5.52 3,832 403 18,550 431 19,830 366 16,860 39 1,795 64 2,945 10 451 285 13,120
3 Primary Influent 5.59 3,885 405 18,880 444 20,730 373 17,390 48 2,217 73 3,414 15 697 332 15,470
4 Primary Effluent 5.58 3,873 338 15,720 285 13,270 239 11,130 48 2,210 64 2,976 13 593 332 15,420

5
Activated Sludge Feed 
(w/out RAS) 6.06 4,210 317 16,010 286 14,440 237 11,980 44 2,215 61 3,068 13 640 320 16,190

7 Aeration Basins Effluent 11.52 8,002 573 55,060 2,617 251,500 1,905 183,100 1 115 192 18,450 96 9,227 189 18,150

8
Secondary Clarifiers 
Effluent 5.70 3,961 4 172 10 480 7 350 1 57 2 106 2 77 189 8,983

9 Filtration (Disk) Influent 5.70 3,961 4 172 10 480 7 350 1 57 2 106 2 77 189 8,983
10 Filtration (Disk) Effluent 5.54 3,849 2 83 2 83 1 60 1 55 2 75 1 61 189 8,730
11 Filtration (Media) Influent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 Filtration (Media) Effluent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 UV Influent 5.54 3,849 2 83 2 83 1 60 1 55 2 75 1 61 189 8,730
17 Plant Discharge 5.54 3,849 2 83 2 83 1 60 1 55 2 75 1 61 189 8,730
23 Primary Sludge 0.02 12 22,440 3,160 53,000 7,464 44,460 6,262 48 7 3,109 438 741 104 332 47

24
Secondary Sludge (RAS 
plus WAS) 5.82 4,041 1,131 54,890 5,173 251,100 3,765 182,700 1 58 378 18,350 189 9,150 189 9,165

25 RAS 5.46 3,793 1,131 51,510 5,173 235,600 3,765 171,500 1 55 378 17,220 187 8,500 189 8,601
26 WAS 0.36 249 1,131 3,378 5,173 15,450 3,765 11,250 1 4 378 1,129 187 557 189 564
28 TWAS 0.03 24 11,360 3,208 52,000 14,680 37,850 10,680 1 0 3,786 1,069 1,865 526 189 53
29 Digesters Sludge Influent 0.05 35 15,050 6,368 52,330 22,140 40,050 16,950 17 7 3,561 1,507 1,490 631 236 100

30 Digested Sludge to Storage 0.05 35 9,712 4,109 30,710 12,990 18,420 7,795 1,255 531 2,885 1,221 1,490 631 7,069 2,991

31
Digested Sludge Effluent 
from Storage Tank 0.05 35 9,601 4,062 30,340 12,840 18,050 7,639 1,287 545 2,885 1,221 1,490 631 7,185 3,040

32 Belt Filter Press Influent 0.05 35 9,601 4,062 30,340 12,840 18,050 7,639 1,287 545 2,885 1,221 1,490 631 7,185 3,040

33
Dewatered Biosolids to 
Composting/Injection 0.01 8 37,700 3,600 125,000 11,940 74,390 7,104 1,287 123 7,870 752 4,023 384 7,185 686

35
DAF Underflow to Activated 
Sludge 0.32 225 72 196 286 773 208 562 1 3 22 60 11 31 189 511

36
Belt Filter Press Filtrate 
Return 0.08 53 530 335 1,421 899 846 535 667 422 742 469 390 246 3,723 2,354

37 Filter Backwash 0.16 112 66 89 297 398 216 290 1 2 23 31 12 16 189 253

Mass Balance Notes
The flow and loadings above are daily average values. 
For solids streams, the actual flows may be different if the unit performance does not meet the concentration limits. Bracket flows based on mass loading with accomodation for 
lower/higher'concentrations.  Instantaneous flow for solids streams is often intermittent and higher to match minimum pipe velocities and actual operating conditions. Adjust to match mass
loading.
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Figure F - 2. Paseo Real WWTP Flow Schematic 
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Table F- 2. 10-year Projection: Tier 1 – Average Annual Mass Balance Results 

 

 

Line Name Flow BOD TSS VSS NH4 TN TP Alk
mgd gpm mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d

1 Raw influent 7.40 5,139 400 24,690 430 26,540 391 24,100 37 2,283 66 4,073 9 555 270 16,660
3 Primary Influent 7.49 5,202 401 25,080 441 27,580 397 24,770 45 2,824 75 4,673 14 873 315 19,660
4 Primary Effluent 7.47 5,187 273 17,030 283 17,650 255 15,850 45 2,815 64 3,999 12 749 315 19,610

5
Activated Sludge Feed 
(w/out RAS) 7.95 5,517 262 17,370 288 19,060 255 16,900 43 2,820 62 4,112 12 810 305 20,230

7 Aeration Basins Effluent 15.22 10,570 666 84,560 2,985 378,900 2,216 281,200 1 165 224 28,390 124 15,750 159 20,130

8
Secondary Clarifiers 
Effluent 7.59 5,272 4 239 10 639 7 475 1 82 3 181 1 83 159 10,040

9 Filtration (Disk) Influent 7.59 5,272 4 239 10 639 7 475 1 82 3 181 1 83 159 10,040
10 Filtration (Disk) Effluent 7.43 5,160 2 120 2 111 1 82 1 81 2 139 1 60 159 9,830
11 Filtration (Media) Influent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 Filtration (Media) Effluent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 UV Influent 7.43 5,160 2 120 2 111 1 82 1 81 2 139 1 60 159 9,830
17 Plant Discharge 7.43 5,160 2 120 2 111 1 82 1 81 2 139 1 60 159 9,830
23 Primary Sludge 0.02 16 42,980 8,053 53,000 9,929 47,610 8,918 45 8 3,600 674 660 124 315 59

24
Secondary Sludge (RAS 
plus WAS) 7.63 5,296 1,326 84,320 5,947 378,200 4,414 280,800 1 83 444 28,210 246 15,670 159 10,090

25 RAS 7.27 5,051 1,326 80,420 5,947 360,700 4,414 267,700 1 79 444 26,900 244 14,790 159 9,622
26 WAS 0.35 246 1,326 3,908 5,947 17,530 4,414 13,010 1 4 444 1,308 244 719 159 468
28 TWAS 0.04 27 11,590 3,712 52,000 16,660 38,600 12,360 1 0 3,862 1,237 2,124 680 159 51
29 Digesters Sludge Influent 0.06 42 23,180 11,760 52,370 26,580 41,920 21,280 18 9 3,765 1,911 1,584 804 216 110

30 Digested Sludge to Storage 0.06 42 9,419 4,782 29,730 15,090 19,280 9,789 1,327 673 3,050 1,548 1,584 804 7,440 3,777

31
Digested Sludge Effluent 
from Storage Tank 0.06 42 9,304 4,723 29,350 14,900 18,900 9,593 1,361 691 3,050 1,548 1,584 804 7,563 3,839

32 Belt Filter Press Influent 0.06 42 9,304 4,723 29,350 14,900 18,900 9,593 1,361 691 3,050 1,548 1,584 804 7,563 3,839

33
Dewatered Biosolids to 
Composting/Injection 0.01 9 37,700 4,178 125,000 13,850 80,500 8,922 1,361 151 8,556 948 4,393 487 7,563 838

35
DAF Underflow to Activated 
Sludge 0.32 219 84 222 334 877 248 651 1 3 27 71 15 38 159 417

36
Belt Filter Press Filtrate 
Return 0.09 63 515 392 1,368 1,043 881 672 709 540 787 600 416 317 3,937 3,001

37 Filter Backwash 0.16 112 89 120 394 529 293 392 1 2 31 42 17 23 159 213

Mass Balance Notes
The flow and loadings above are daily average values. 
For solids streams, the actual flows may be different if the unit performance does not meet the concentration limits. Bracket flows based on mass loading with accomodation 
for lower/higher'concentrations.  Instantaneous flow for solids streams is often intermittent and higher to match minimum pipe velocities and actual operating conditions. Adjust 
to match mass loading.
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Table F - 3. 10-year Projection: Tier 1 – Maximum Month Mass Balance Results 

 

Line Name Flow BOD TSS NH4 TN TP Alk
mgd gpm mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d

1 Raw influent 8.00 5,556 450 30,020 490 32,690 41 2,736 76 5,071 11 734 300 20,020
3 Primary Influent 8.11 5,634 451 30,510 502 33,980 50 3,414 86 5,824 17 1,165 352 23,790
4 Primary Effluent 8.09 5,614 307 20,730 323 21,750 50 3,402 73 4,945 15 1,003 352 23,710

5
Activated Sludge Feed 
(w/out RAS) 8.55 5,939 296 21,120 328 23,400 48 3,407 71 5,076 15 1,081 342 24,380

7 Aeration Basins Effluent 16.41 11,390 816 111,600 3,656 500,400 1 178 274 37,420 168 22,990 172 23,550

8
Secondary Clarifiers 
Effluent 8.20 5,693 4 281 10 691 1 89 3 204 1 93 172 11,760

9 Filtration (Disk) Influent 8.20 5,693 4 281 10 691 1 89 3 204 1 93 172 11,760
10 Filtration (Disk) Effluent 8.04 5,582 2 152 2 120 1 87 2 159 1 66 172 11,530
11 Filtration (Media) Influent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0
12 Filtration (Media) Effluent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0
16 UV Influent 8.04 5,582 2 152 2 120 1 87 2 159 1 66 172 11,530
17 Plant Discharge 8.04 5,582 2 152 2 120 1 87 2 159 1 66 172 11,530
23 Primary Sludge 0.03 19 42,380 9,782 53,000 12,230 50 12 3,810 879 699 161 352 81

24
Secondary Sludge (RAS 
plus WAS) 8.21 5,702 1,626 111,300 7,297 499,700 1 89 544 37,220 334 22,900 172 11,780

25 RAS 7.86 5,456 1,626 106,500 7,297 478,100 1 85 544 35,610 331 21,680 172 11,270
26 WAS 0.35 246 1,626 4,805 7,297 21,570 1 4 544 1,606 331 978 172 509
28 TWAS 0.05 33 11,580 4,563 52,000 20,490 1 1 3,860 1,521 2,352 927 172 68
29 Digesters Sludge Influent 0.07 52 22,960 14,350 52,370 32,720 19 12 3,842 2,400 1,741 1,088 239 149

30 Digested Sludge to Storage 0.07 52 9,437 5,896 29,790 18,610 1,354 846 3,112 1,944 1,741 1,088 7,606 4,752

31
Digested Sludge Effluent 
from Storage Tank 0.07 52 9,322 5,824 29,410 18,370 1,389 868 3,112 1,944 1,741 1,088 7,731 4,830

32 Belt Filter Press Influent 0.07 52 9,322 5,824 29,410 18,370 1,389 868 3,112 1,944 1,741 1,088 7,731 4,830

33
Dewatered Biosolids to 
Composting/Injection 0.02 11 37,700 5,153 125,000 17,090 1,389 190 8,712 1,191 4,806 657 7,731 1,057

35
DAF Underflow to Activated 
Sludge 0.31 213 104 266 421 1,078 1 3 33 86 20 51 172 441

36
Belt Filter Press Filtrate 
Return 0.11 78 515 483 1,371 1,286 723 678 803 753 459 431 4,023 3,774

37 Filter Backwash 0.16 112 97 130 426 571 1 2 34 45 20 27 172 231

Mass Balance Notes
The flow and loadings above are daily average values. 
For solids streams, the actual flows may be different if the unit performance does not meet the concentration limits. Bracket flows based on mass loading with accomodat  
for lower/higher'concentrations.  Instantaneous flow for solids streams is often intermittent and higher to match minimum pipe velocities and actual operating conditions. Adj  
to match mass loading.
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Table F - 4. 10-year Projection: Tier 1 – Peak Flow Mass Balance Results 

 

Line Name Flow BOD TSS NH4 TN TP Alk
mgd gpm mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d

1 Raw influent 27.00 18,750
3 Primary Influent 27.44 19,060
4 Primary Effluent 27.34 18,980

5
Activated Sludge Feed 
(w/out RAS) 27.66 19,210

7 Aeration Basins Effluent 53.86 37,400

8
Secondary Clarifiers 
Effluent 27.31 18,960

9 Filtration (Disk) Influent 27.31 18,960
10 Filtration (Disk) Effluent 27.15 18,850
11 Filtration (Media) Influent 0.00 0
12 Filtration (Media) Effluent 0.00 0
16 UV Influent 27.15 18,850
17 Plant Discharge 27.15 18,850
23 Primary Sludge 0.10 72

24
Secondary Sludge (RAS 
plus WAS) 26.55 18,440

25 RAS 26.20 18,200
26 WAS 0.35 244
28 TWAS 0.19 132
29 Digesters Sludge Influent 0.29 204

30 Digested Sludge to Storage 0.29 204

31
Digested Sludge Effluent 
from Storage Tank 0.29 204

32 Belt Filter Press Influent 0.29 204

33
Dewatered Biosolids to 
Composting/Injection 0.06 44

35
DAF Underflow to Activated 
Sludge 0.16 111

36
Belt Filter Press Filtrate 
Return 0.44 307

37 Filter Backwash 0.16 112

Mass Balance Notes
The flow and loadings above are daily average values. 
For solids streams, the actual flows may be different if the unit performance does not meet the concentration limits. Bracket flows based on mass loading with accomodat  
for lower/higher'concentrations.  Instantaneous flow for solids streams is often intermittent and higher to match minimum pipe velocities and actual operating conditions. Adj  
to match mass loading.
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Table F - 5. 10-year Projection: Tier 2 – Average Annual Mass Balance Results 

 

Line Name Flow BOD TSS NH4 TN TP Alk
mgd gpm mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d

1 Raw influent 7.40 5,139 400 24,690 430 26,540 37 2,283 66 4,073 9 555 270 16,660
3 Primary Influent 7.49 5,202 401 25,080 441 27,580 45 2,824 75 4,673 14 889 315 19,660
4 Primary Effluent 7.47 5,187 273 17,030 283 17,650 45 2,815 64 3,999 12 765 315 19,610

5
Activated Sludge Feed 
(w/out RAS) 7.95 5,517 262 17,370 288 19,060 43 2,820 62 4,112 12 828 305 20,230

7 Aeration Basins Effluent 15.22 10,570 666 84,560 2,985 378,900 1 165 224 28,390 131 16,630 159 20,130

8
Secondary Clarifiers 
Effluent 7.59 5,272 4 239 10 639 1 82 3 181 1 60 159 10,040

9 Filtration (Disk) Influent 7.59 5,272 4 239 10 639 1 82 3 181 1 60 159 10,040
10 Filtration (Disk) Effluent 7.43 5,160 2 120 2 111 1 81 2 139 1 36 159 9,830
11 Filtration (Media) Influent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0
12 Filtration (Media) Effluent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0
16 UV Influent 7.43 5,160 2 120 2 111 1 81 2 139 1 36 159 9,830
17 Plant Discharge 7.43 5,160 2 120 2 111 1 81 2 139 1 36 159 9,830
23 Primary Sludge 0.02 16 42,980 8,053 53,000 9,929 45 8 3,600 674 664 124 315 59

24
Secondary Sludge (RAS 
plus WAS) 7.63 5,296 1,326 84,320 5,947 378,200 1 83 444 28,210 261 16,570 159 10,090

25 RAS 7.27 5,051 1,326 80,420 5,947 360,700 1 79 444 26,900 258 15,640 159 9,622
26 WAS 0.35 246 1,326 3,908 5,947 17,530 1 4 444 1,308 258 760 159 468
28 TWAS 0.04 27 11,590 3,712 52,000 16,660 1 0 3,862 1,237 2,250 721 159 51
29 Digesters Sludge Influent 0.06 42 23,180 11,760 52,370 26,580 18 9 3,765 1,911 1,664 845 216 110

30 Digested Sludge to Storage 0.06 42 9,419 4,782 29,730 15,090 1,327 673 3,050 1,548 1,664 845 7,440 3,777

31
Digested Sludge Effluent 
from Storage Tank 0.06 42 9,304 4,723 29,350 14,900 1,361 691 3,050 1,548 1,664 845 7,563 3,839

32 Belt Filter Press Influent 0.06 42 9,304 4,723 29,350 14,900 1,361 691 3,050 1,548 1,664 845 7,563 3,839

33
Dewatered Biosolids to 
Composting/Injection 0.01 9 37,700 4,178 125,000 13,850 1,361 151 8,556 948 4,609 511 7,563 838

35
DAF Underflow to Activated 
Sludge 0.32 219 84 222 334 877 1 3 27 71 15 39 159 417

36
Belt Filter Press Filtrate 
Return 0.09 63 515 392 1,368 1,043 709 540 787 600 438 334 3,937 3,001

37 Filter Backwash 0.16 112 89 120 394 529 1 2 31 42 18 24 159 213

Mass Balance Notes
The flow and loadings above are daily average values. 
For solids streams, the actual flows may be different if the unit performance does not meet the concentration limits. Bracket flows based on mass loading with accomodation 
for lower/higher'concentrations.  Instantaneous flow for solids streams is often intermittent and higher to match minimum pipe velocities and actual operating conditions. Adjust 
to match mass loading.
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Table F - 6. 10-year Projection: Tier 2 – Maximum Month Mass Balance Results 

 

Line Name Flow BOD TSS NH4 TN TP Alk
mgd gpm mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d

1 Raw influent 8.00 5,556 450 30,020 490 32,690 41 2,736 76 5,071 11 734 300 20,020
3 Primary Influent 8.11 5,634 451 30,510 502 33,980 50 3,414 86 5,824 17 1,184 352 23,790
4 Primary Effluent 8.09 5,614 307 20,720 323 21,740 50 3,402 73 4,945 15 1,022 352 23,710

5
Activated Sludge Feed 
(w/out RAS) 8.55 5,939 296 21,120 328 23,390 48 3,407 71 5,076 15 1,102 342 24,380

7 Aeration Basins Effluent 16.41 11,390 816 111,600 3,656 500,300 1 178 274 37,420 176 24,030 172 23,550

8
Secondary Clarifiers 
Effluent 8.20 5,693 4 281 10 691 1 89 3 204 1 67 172 11,760

9 Filtration (Disk) Influent 8.20 5,693 4 281 10 691 1 89 3 204 1 67 172 11,760
10 Filtration (Disk) Effluent 8.04 5,582 2 152 2 120 1 87 2 159 1 39 172 11,530
11 Filtration (Media) Influent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0
12 Filtration (Media) Effluent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0
16 UV Influent 8.04 5,582 2 152 2 120 1 87 2 159 1 39 172 11,530
17 Plant Discharge 8.04 5,582 2 152 2 120 1 87 2 159 1 39 172 11,530
23 Primary Sludge 0.03 19 42,390 9,782 53,000 12,230 50 12 3,811 879 702 162 352 81

24
Secondary Sludge (RAS 
plus WAS) 8.21 5,702 1,626 111,300 7,297 499,600 1 89 544 37,220 350 23,970 172 11,780

25 RAS 7.86 5,456 1,626 106,500 7,297 478,100 1 85 544 35,610 346 22,680 172 11,270
26 WAS 0.35 246 1,626 4,805 7,297 21,560 1 4 544 1,606 346 1,023 172 509
28 TWAS 0.05 33 11,580 4,563 52,000 20,490 1 1 3,860 1,521 2,464 971 172 68
29 Digesters Sludge Influent 0.07 52 22,960 14,340 52,370 32,720 19 12 3,842 2,400 1,813 1,133 239 149

30 Digested Sludge to Storage 0.07 52 9,421 5,886 29,740 18,580 1,354 846 3,112 1,944 1,813 1,133 7,606 4,752

31
Digested Sludge Effluent 
from Storage Tank 0.07 52 9,305 5,813 29,350 18,340 1,389 868 3,112 1,944 1,813 1,133 7,731 4,830

32 Belt Filter Press Influent 0.07 52 9,305 5,813 29,350 18,340 1,389 868 3,112 1,944 1,813 1,133 7,731 4,830

33
Dewatered Biosolids to 
Composting/Injection 0.02 11 37,700 5,143 125,000 17,050 1,389 190 8,726 1,190 5,005 683 7,731 1,055

35
DAF Underflow to Activated 
Sludge 0.31 213 104 266 421 1,078 1 3 33 86 20 52 172 441

36
Belt Filter Press Filtrate 
Return 0.11 78 515 483 1,368 1,284 723 678 803 754 479 450 4,024 3,775

37 Filter Backwash 0.16 112 97 130 426 571 1 2 34 45 21 28 172 231

Mass Balance Notes
The flow and loadings above are daily average values. 
For solids streams, the actual flows may be different if the unit performance does not meet the concentration limits. Bracket flows based on mass loading with accomodation 
for lower/higher'concentrations.  Instantaneous flow for solids streams is often intermittent and higher to match minimum pipe velocities and actual operating conditions. Adjust 
to match mass loading.
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Table F - 7. 10-year Projection: Tier 2 – Peak Flow Mass Balance Results 

 

Line Name Flow BOD TSS NH4 TN TP Alk
mgd gpm mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d

1 Raw influent 27.00 18,750
3 Primary Influent 27.44 19,060
4 Primary Effluent 27.34 18,980

5
Activated Sludge Feed 
(w/out RAS) 27.66 19,210

7 Aeration Basins Effluent 53.86 37,400

8
Secondary Clarifiers 
Effluent 27.31 18,960

9 Filtration (Disk) Influent 27.31 18,960
10 Filtration (Disk) Effluent 27.15 18,850
11 Filtration (Media) Influent 0.00 0
12 Filtration (Media) Effluent 0.00 0
16 UV Influent 27.15 18,850
17 Plant Discharge 27.15 18,850
23 Primary Sludge 0.10 72

24
Secondary Sludge (RAS 
plus WAS) 26.55 18,440

25 RAS 26.20 18,200
26 WAS 0.35 244
28 TWAS 0.19 132
29 Digesters Sludge Influent 0.29 204

30 Digested Sludge to Storage 0.29 204

31
Digested Sludge Effluent 
from Storage Tank 0.29 204

32 Belt Filter Press Influent 0.29 204

33
Dewatered Biosolids to 
Composting/Injection 0.06 44

35
DAF Underflow to Activated 
Sludge 0.16 111

36
Belt Filter Press Filtrate 
Return 0.44 307

37 Filter Backwash 0.16 112

Mass Balance Notes
The flow and loadings above are daily average values. 
For solids streams, the actual flows may be different if the unit performance does not meet the concentration limits. Bracket flows based on mass loading with accomodation 
for lower/higher'concentrations.  Instantaneous flow for solids streams is often intermittent and higher to match minimum pipe velocities and actual operating conditions. Adjust 
to match mass loading.
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Figure F - 3. Paseo Real WWTP Flow Schematic 
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Table F - 8. 25-year Projection: Tier 1 – Average Annual Mass Balance Results 

 

 

Line Name Flow BOD TSS VSS NH4 TN TP Alk
mgd gpm mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d

1 Raw influent 8.50 5,903 400 28,360 430 30,480 391 27,680 37 2,623 66 4,679 9 638 270 19,140
3 Primary Influent 8.61 5,976 401 28,810 441 31,680 397 28,460 45 3,244 75 5,368 14 1,002 315 22,590
4 Primary Effluent 8.58 5,958 273 19,560 283 20,280 255 18,210 45 3,234 64 4,594 12 860 315 22,520

5
Activated Sludge Feed 
(w/out RAS) 9.23 6,410 259 19,960 284 21,890 252 19,410 42 3,241 61 4,725 12 931 304 23,380

7 Aeration Basins Effluent 17.56 12,190 511 74,740 2,287 334,900 1,698 248,600 1 190 172 25,160 95 13,950 159 23,240

8
Secondary Clarifiers 
Effluent 8.70 6,039 3 248 10 733 7 544 1 94 3 207 1 95 159 11,510

9 Filtration (Disk) Influent 8.70 6,039 3 248 10 733 7 544 1 94 3 207 1 95 159 11,510
10 Filtration (Disk) Effluent 8.54 5,927 2 112 2 127 1 95 1 93 2 159 1 69 159 11,300
11 Filtration (Media) Influent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 Filtration (Media) Effluent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 UV Influent 8.54 5,927 2 112 2 127 1 95 1 93 2 159 1 69 159 11,300
17 Plant Discharge 8.54 5,927 2 112 2 127 1 95 1 93 2 159 1 69 159 11,300
23 Primary Sludge 0.03 18 42,980 9,250 53,000 11,410 47,610 10,240 45 10 3,600 775 660 142 315 68

24
Secondary Sludge (RAS 
plus WAS) 8.86 6,153 1,008 74,500 4,521 334,100 3,356 248,000 1 96 338 24,960 187 13,850 159 11,730

25 RAS 8.33 5,782 1,008 70,000 4,521 314,000 3,356 233,100 1 90 338 23,450 185 12,880 159 11,020
26 WAS 0.53 371 1,008 4,492 4,521 20,150 3,356 14,960 1 6 338 1,505 185 826 159 707
28 TWAS 0.04 31 11,590 4,266 52,000 19,140 38,600 14,210 1 0 3,862 1,422 2,123 782 159 58
29 Digesters Sludge Influent 0.07 49 23,170 13,520 52,370 30,550 41,920 24,450 17 10 3,765 2,196 1,583 923 216 126

30 Digested Sludge to Storage 0.07 49 9,419 5,494 29,730 17,340 19,280 11,250 1,327 774 3,051 1,779 1,583 923 7,441 4,340

31
Digested Sludge Effluent 
from Storage Tank 0.07 49 9,303 5,427 29,340 17,120 18,900 11,020 1,361 794 3,051 1,779 1,583 923 7,564 4,412

32 Belt Filter Press Influent 0.07 49 9,303 5,427 29,340 17,120 18,900 11,020 1,361 794 3,051 1,779 1,583 923 7,564 4,412

33
Dewatered Biosolids to 
Composting/Injection 0.02 11 37,700 4,801 125,000 15,920 80,500 10,250 1,361 173 8,557 1,090 4,392 559 7,564 963

35
DAF Underflow to Activated 
Sludge 0.49 340 65 265 246 1,007 183 748 1 5 20 83 11 45 159 649

36
Belt Filter Press Filtrate 
Return 0.11 73 515 451 1,368 1,198 881 772 709 621 787 690 416 364 3,937 3,449

37 Filter Backwash 0.16 112 102 136 452 605 335 449 1 2 36 48 19 26 159 213

Mass Balance Notes
The flow and loadings above are daily average values. 
For solids streams, the actual flows may be different if the unit performance does not meet the concentration limits. Bracket flows based on mass loading with accomodation for lower/higher
concentrations.  Instantaneous flow for solids streams is often intermittent and higher to match minimum pipe velocities and actual operating conditions. Adjust to match mass loading.
Filter backwash is calculated as a 24-hour average flow. Instantaneous flows will be higher, pending the operating strategy.  Adjust instantaneous flows as needed.
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Table F - 9. 25-year Projection: Tier 1 – Maximum Month Mass Balance Results 

 

  

Line Name Flow BOD TSS VSS NH4 TN TP Alk
mgd gpm mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d

1 Raw influent 9.20 6,389 450 34,530 490 37,600 443 33,950 41 3,146 76 5,831 11 844 300 23,020
3 Primary Influent 9.33 6,479 451 35,080 502 39,080 449 34,900 50 3,926 86 6,698 17 1,340 352 27,360
4 Primary Effluent 9.30 6,457 307 23,830 323 25,010 288 22,330 50 3,913 73 5,687 15 1,154 352 27,270

5
Activated Sludge Feed 
(w/out RAS) 9.94 6,902 293 24,300 325 26,900 286 23,740 47 3,919 70 5,839 15 1,244 340 28,190

7 Aeration Basins Effluent 18.95 13,160 626 98,850 2,804 443,100 2,081 328,700 1 205 210 33,230 129 20,390 172 27,200

8
Secondary Clarifiers 
Effluent 9.40 6,530 4 289 10 792 7 588 1 102 3 233 1 107 172 13,500

9 Filtration (Disk) Influent 9.40 6,530 4 289 10 792 7 588 1 102 3 233 1 107 172 13,500
10 Filtration (Disk) Effluent 9.24 6,419 2 141 2 138 1 102 1 100 2 182 1 76 172 13,270
11 Filtration (Media) Influent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 Filtration (Media) Effluent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 UV Influent 9.24 6,419 2 141 2 138 1 102 1 100 2 182 1 76 172 13,270
17 Plant Discharge 9.24 6,419 2 141 2 138 1 102 1 100 2 182 1 76 172 13,270
23 Primary Sludge 0.03 22 42,380 11,250 53,000 14,070 47,330 12,560 50 13 3,810 1,011 699 186 352 93

24
Secondary Sludge (RAS 
plus WAS) 9.54 6,626 1,239 98,560 5,558 442,300 4,124 328,200 1 103 415 32,990 255 20,280 172 13,700

25 RAS 9.01 6,254 1,239 93,030 5,558 417,500 4,124 309,700 1 98 415 31,140 252 18,940 172 12,930
26 WAS 0.54 372 1,239 5,529 5,558 24,810 4,124 18,410 1 6 415 1,851 252 1,125 172 769
28 TWAS 0.05 38 11,580 5,251 52,000 23,570 38,580 17,490 1 1 3,860 1,750 2,351 1,066 172 78
29 Digesters Sludge Influent 0.09 60 22,960 16,500 52,370 37,640 41,810 30,050 19 14 3,842 2,761 1,741 1,251 239 171

30 Digested Sludge to Storage 0.09 60 9,437 6,783 29,790 21,410 19,230 13,820 1,354 973 3,112 2,237 1,741 1,251 7,606 5,467

31
Digested Sludge Effluent 
from Storage Tank 0.09 60 9,322 6,700 29,410 21,130 18,850 13,550 1,389 999 3,112 2,237 1,741 1,251 7,732 5,557

32 Belt Filter Press Influent 0.09 60 9,322 6,700 29,410 21,130 18,850 13,550 1,389 999 3,112 2,237 1,741 1,251 7,732 5,557

33
Dewatered Biosolids to 
Composting/Injection 0.02 13 37,700 5,928 125,000 19,660 80,130 12,600 1,389 218 8,713 1,370 4,804 756 7,732 1,216

35
DAF Underflow to Activated 
Sludge 0.48 334 79 316 309 1,241 230 920 1 5 25 101 15 60 172 691

36
Belt Filter Press Filtrate 
Return 0.13 90 515 556 1,371 1,479 879 948 723 780 803 867 459 496 4,024 4,341

37 Filter Backwash 0.16 112 110 148 488 654 362 485 1 2 38 52 23 31 172 231

Mass Balance Notes
The flow and loadings above are daily average values. 
For solids streams, the actual flows may be different if the unit performance does not meet the concentration limits. Bracket flows based on mass loading with accomodation for lower/higher
concentrations.  Instantaneous flow for solids streams is often intermittent and higher to match minimum pipe velocities and actual operating conditions. Adjust to match mass loading.
Filter backwash is calculated as a 24-hour average flow. Instantaneous flows will be higher, pending the operating strategy.  Adjust instantaneous flows as needed.
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Table F - 10. 25-year Projection: Tier 1 – Peak Flow Mass Balance Results 

 

  

Line Name Flow BOD TSS VSS NH4 TKN TN TP Alk
mgd gpm mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d

1 Raw influent 27.00 18,750
3 Primary Influent 27.44 19,060
4 Primary Effluent 27.34 18,990

5
Activated Sludge Feed 
(w/out RAS) 27.84 19,330

7 Aeration Basins Effluent 54.03 37,520

8
Secondary Clarifiers 
Effluent 27.31 18,960

9 Filtration (Disk) Influent 27.31 18,960
10 Filtration (Disk) Effluent 27.15 18,850
11 Filtration (Media) Influent 0.00 0
12 Filtration (Media) Effluent 0.00 0
16 UV Influent 27.15 18,850
17 Plant Discharge 27.15 18,850
23 Primary Sludge 0.10 72

24
Secondary Sludge (RAS 
plus WAS) 26.72 18,560

25 RAS 26.20 18,190
26 WAS 0.53 367
28 TWAS 0.19 132
29 Digesters Sludge Influent 0.29 205

30 Digested Sludge to Storage 0.29 205

31
Digested Sludge Effluent 
from Storage Tank 0.29 205

32 Belt Filter Press Influent 0.29 205

33
Dewatered Biosolids to 
Composting/Injection 0.06 45

35
DAF Underflow to Activated 
Sludge 0.34 234

36
Belt Filter Press Filtrate 
Return 0.44 308

37 Filter Backwash 0.16 112

Mass Balance Notes
The flow and loadings above are daily average values. 
For solids streams, the actual flows may be different if the unit performance does not meet the concentration limits. Bracket flows based on mass loading with accomodation for lower/higher
concentrations.  Instantaneous flow for solids streams is often intermittent and higher to match minimum pipe velocities and actual operating conditions. Adjust to match mass loading.
Filter backwash is calculated as a 24-hour average flow. Instantaneous flows will be higher, pending the operating strategy.  Adjust instantaneous flows as needed.
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Table F - 11. 25-year Projection: Tier 2 – Average Annual Mass Balance Results 

 

  

Line Name Flow BOD TSS VSS NH4 TN TP Alk
mgd gpm mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d

1 Raw influent 8.50 5,903 400 28,360 430 30,480 391 27,680 37 2,623 66 4,679 9 638 270 19,140
3 Primary Influent 8.61 5,976 401 28,810 441 31,680 397 28,460 45 3,244 75 5,368 14 1,022 315 22,590
4 Primary Effluent 8.58 5,958 273 19,560 283 20,280 255 18,210 45 3,234 64 4,594 12 879 315 22,520

5
Activated Sludge Feed 
(w/out RAS) 9.23 6,410 259 19,960 284 21,890 252 19,410 42 3,241 61 4,725 12 951 304 23,380

7 Aeration Basins Effluent 17.56 12,190 511 74,740 2,287 334,900 1,698 248,600 1 190 172 25,160 101 14,710 159 23,240

8
Secondary Clarifiers 
Effluent 8.70 6,039 3 248 10 733 7 544 1 94 3 207 1 68 159 11,510

9 Filtration (Disk) Influent 8.70 6,039 3 248 10 733 7 544 1 94 3 207 1 68 159 11,510
10 Filtration (Disk) Effluent 8.54 5,927 2 112 2 127 1 95 1 93 2 159 1 41 159 11,300
11 Filtration (Media) Influent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 Filtration (Media) Effluent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 UV Influent 8.54 5,927 2 112 2 127 1 95 1 93 2 159 1 41 159 11,300
17 Plant Discharge 8.54 5,927 2 112 2 127 1 95 1 93 2 159 1 41 159 11,300
23 Primary Sludge 0.03 18 42,980 9,250 53,000 11,410 47,610 10,240 45 10 3,600 775 664 143 315 68

24
Secondary Sludge (RAS 
plus WAS) 8.86 6,153 1,008 74,500 4,521 334,100 3,356 248,000 1 96 338 24,960 198 14,640 159 11,730

25 RAS 8.33 5,782 1,008 70,000 4,521 314,000 3,356 233,100 1 90 338 23,450 196 13,610 159 11,020
26 WAS 0.53 371 1,008 4,492 4,521 20,150 3,356 14,960 1 6 338 1,505 196 874 159 707
28 TWAS 0.04 31 11,590 4,266 52,000 19,140 38,600 14,210 1 0 3,862 1,422 2,249 828 159 58
29 Digesters Sludge Influent 0.07 49 23,170 13,520 52,370 30,550 41,920 24,450 17 10 3,765 2,196 1,664 970 216 126

30 Digested Sludge to Storage 0.07 49 9,419 5,494 29,730 17,340 19,280 11,250 1,327 774 3,051 1,779 1,664 970 7,441 4,340

31
Digested Sludge Effluent 
from Storage Tank 0.07 49 9,303 5,427 29,340 17,120 18,900 11,020 1,361 794 3,051 1,779 1,664 970 7,564 4,412

32 Belt Filter Press Influent 0.07 49 9,303 5,427 29,340 17,120 18,900 11,020 1,361 794 3,051 1,779 1,664 970 7,564 4,412

33
Dewatered Biosolids to 
Composting/Injection 0.02 11 37,700 4,801 125,000 15,920 80,500 10,250 1,361 173 8,557 1,090 4,608 587 7,564 963

35
DAF Underflow to Activated 
Sludge 0.49 340 65 265 246 1,007 183 748 1 5 20 83 11 46 159 649

36
Belt Filter Press Filtrate 
Return 0.11 73 515 451 1,368 1,198 881 772 709 621 787 690 438 384 3,937 3,449

37 Filter Backwash 0.16 112 102 136 452 605 335 449 1 2 36 48 20 27 159 213

Mass Balance Notes
The flow and loadings above are daily average values. 
For solids streams, the actual flows may be different if the unit performance does not meet the concentration limits. Bracket flows based on mass loading with accomodation for lower/higher
concentrations.  Instantaneous flow for solids streams is often intermittent and higher to match minimum pipe velocities and actual operating conditions. Adjust to match mass loading.
Filter backwash is calculated as a 24-hour average flow. Instantaneous flows will be higher, pending the operating strategy.  Adjust instantaneous flows as needed.
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Table F - 12. 25-year Projection: Tier 2 – Maximum Month Mass Balance Results 

 

  

Line Name Flow BOD TSS VSS NH4 TN TP Alk
mgd gpm mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d

1 Raw influent 9.20 6,389 450 34,530 490 37,600 445 34,150 41 3,146 76 5,831 11 844 300 23,020
3 Primary Influent 9.33 6,479 451 35,080 502 39,070 451 35,100 50 3,926 86 6,698 17 1,361 352 27,360
4 Primary Effluent 9.30 6,457 307 23,830 323 25,010 290 22,460 50 3,913 73 5,687 15 1,175 352 27,270

5
Activated Sludge Feed 
(w/out RAS) 9.94 6,902 293 24,300 325 26,900 288 23,870 47 3,920 70 5,840 15 1,267 340 28,190

7 Aeration Basins Effluent 18.95 13,160 626 98,840 2,804 443,100 2,080 328,700 1 205 210 33,220 135 21,290 172 27,200

8
Secondary Clarifiers 
Effluent 9.40 6,530 4 289 10 792 7 588 1 102 3 233 1 77 172 13,500

9 Filtration (Disk) Influent 9.40 6,530 4 289 10 792 7 588 1 102 3 233 1 77 172 13,500
10 Filtration (Disk) Effluent 9.24 6,419 2 141 2 138 1 102 1 100 2 182 1 45 172 13,270
11 Filtration (Media) Influent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 Filtration (Media) Effluent 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 UV Influent 9.24 6,419 2 141 2 138 1 102 1 100 2 182 1 45 172 13,270
17 Plant Discharge 9.24 6,419 2 141 2 138 1 102 1 100 2 182 1 45 172 13,270
23 Primary Sludge 0.03 22 42,390 11,250 53,000 14,070 47,600 12,630 50 13 3,811 1,011 702 186 352 93

24
Secondary Sludge (RAS 
plus WAS) 9.54 6,626 1,238 98,550 5,558 442,300 4,123 328,100 1 104 415 32,990 267 21,210 172 13,700

25 RAS 9.01 6,254 1,238 93,020 5,558 417,500 4,123 309,700 1 98 415 31,140 264 19,810 172 12,930
26 WAS 0.54 372 1,238 5,529 5,558 24,810 4,123 18,410 1 6 415 1,851 264 1,177 172 769
28 TWAS 0.05 38 11,580 5,251 52,000 23,570 38,580 17,490 1 1 3,860 1,750 2,463 1,116 172 78
29 Digesters Sludge Influent 0.09 60 22,960 16,500 52,370 37,640 41,910 30,120 19 14 3,842 2,761 1,812 1,302 239 171

30 Digested Sludge to Storage 0.09 60 9,421 6,771 29,740 21,370 19,280 13,860 1,354 973 3,112 2,237 1,812 1,302 7,606 5,467

31
Digested Sludge Effluent 
from Storage Tank 0.09 60 9,305 6,687 29,350 21,090 18,890 13,580 1,389 999 3,112 2,237 1,812 1,302 7,732 5,557

32 Belt Filter Press Influent 0.09 60 9,305 6,687 29,350 21,090 18,890 13,580 1,389 999 3,112 2,237 1,812 1,302 7,732 5,557

33
Dewatered Biosolids to 
Composting/Injection 0.02 13 37,700 5,916 125,000 19,620 80,470 12,630 1,389 218 8,727 1,370 5,004 785 7,732 1,213

35
DAF Underflow to Activated 
Sludge 0.48 334 79 316 309 1,241 230 920 1 5 25 101 15 61 172 691

36
Belt Filter Press Filtrate 
Return 0.13 90 515 555 1,368 1,477 881 951 723 780 804 867 479 517 4,025 4,343

37 Filter Backwash 0.16 112 110 148 488 654 362 485 1 2 38 52 24 32 172 231

Mass Balance Notes
The flow and loadings above are daily average values. 
For solids streams, the actual flows may be different if the unit performance does not meet the concentration limits. Bracket flows based on mass loading with accomodation for lower/higher
concentrations.  Instantaneous flow for solids streams is often intermittent and higher to match minimum pipe velocities and actual operating conditions. Adjust to match mass loading.
Filter backwash is calculated as a 24-hour average flow. Instantaneous flows will be higher, pending the operating strategy.  Adjust instantaneous flows as needed.
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Table F - 13. 25-year Projection: Tier 2 – Peak Flow Mass Balance Results 
Line Name Flow BOD TSS VSS NH4 TN TP Alk

mgd gpm mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d mg/L lb/d
1 Raw influent 27.00 18,750
3 Primary Influent 27.44 19,060
4 Primary Effluent 27.34 18,990

5
Activated Sludge Feed 
(w/out RAS) 27.84 19,330

7 Aeration Basins Effluent 54.03 37,520

8
Secondary Clarifiers 
Effluent 27.31 18,960

9 Filtration (Disk) Influent 27.31 18,960
10 Filtration (Disk) Effluent 27.15 18,850
11 Filtration (Media) Influent 0.00 0
12 Filtration (Media) Effluent 0.00 0
16 UV Influent 27.15 18,850
17 Plant Discharge 27.15 18,850
23 Primary Sludge 0.10 72

24
Secondary Sludge (RAS 
plus WAS) 26.72 18,560

25 RAS 26.20 18,190
26 WAS 0.53 367
28 TWAS 0.19 132
29 Digesters Sludge Influent 0.29 205

30 Digested Sludge to Storage 0.29 205

31
Digested Sludge Effluent 
from Storage Tank 0.29 205

32 Belt Filter Press Influent 0.29 205

33
Dewatered Biosolids to 
Composting/Injection 0.06 45

35
DAF Underflow to Activated 
Sludge 0.34 234

36
Belt Filter Press Filtrate 
Return 0.44 308

37 Filter Backwash 0.16 112

Mass Balance Notes
The flow and loadings above are daily average values. 
For solids streams, the actual flows may be different if the unit performance does not meet the concentration limits. Bracket flows based on mass loading with accomodation for lower/higher
concentrations.  Instantaneous flow for solids streams is often intermittent and higher to match minimum pipe velocities and actual operating conditions. Adjust to match mass loading.
Filter backwash is calculated as a 24-hour average flow. Instantaneous flows will be higher, pending the operating strategy.  Adjust instantaneous flows as needed.
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Appendix G. Asset Inventory Raw Data Output 
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OBJECTID Building 
Name

Name Asset ID Equipment ID Process System Pump Type Pump 
Purpose

INSTALLATI
ONYEAR

Notes Elec 
Manufacturer 
Name

Elec Model 
Number

Elec Serial 
Number

Elec Power Elec Speed Elec Voltage Elec Phase Elec 
Frequency

Elec Amps Mech 
Manufacturer 
Name

Mech Model 
Number

Mech Serial 
Number

Mech Power Mech Drive 
Type

Mech Total 
Head 
Pressure

Mech Flow 
Rate

Mech Flow 
Rate Units

Mech Speed Mech Total 
Head 
Pressure 
Units

12 Headworks Grit Pump 1 GRP-1 Preliminary 
Treatment

Grit Removal Vortex Grit Pump 2000 Impeller Size: 
11- inches,

Reliance 
Electrical

XE P21G7402 MA 7.5 1750 460 60 3 9.1 Wemco Pump 
Company

4 x11 CE 99W22628 7.5 Belt 25 305 GPM 860

10 Headworks Grit Pump 2 GRP-2 Preliminary 
Treatment

Grit Removal Vortex Grit Pump 2000 Impeller Size: 
11 - inches

Reliance 
Electrical

XE P21G7402 MA 7.5 1750 460 3 60 9.1 Wemco Pump 
Company

Vortex Pump 99W22627 7.5 Belt 17 400 gpm 740

91 Headworks Influent 
Wetwell Scum 
Pump

SCMP-1 Preliminary 
Treatment

Submersible Scum Pump 2000 This pump is 
not used very 
often because 
the v-notch weir 
gate used to 
remove grease 
balls from the 
inf. wet well 
does not work 
well in that 
application.

Flygt 
Corporation

3102.180-6104 3102.180-
0010739

4 1750 460 3 60 5 Flygt 
Corporation

3102.180-6104 3102.180-
0010739

3.7 Direct 1750

49 Headworks Headworks 
Influent Pump 
1

IP-1 Preliminary 
Treatment

Conveyance Submersible 2000 Flygt 
Corporation

M35-35-8AA/1 3356/665-
0021064

85 880 460 3 60 111 Flygt 3356/665-5051 3356/665-
0021064

85 None 0 gpm 880

60 Headworks Headworks 
Influent Pump 
2

IP-2 Preliminary 
Treatment

Conveyance Submersible 2000 Flygt 
Corporation

M35-35-8AA/1 3356665-
0021D62

85 880 460 3 60 111 Flygt 
Corporation

M35-35-8AA/1 3356/665-
0021D62

85 Fixed gpm 880

63 Headworks Headworks 
Influent Pump 
3

IP-3 Preliminary 
Treatment

Conveyance Submersible 2000 Flygt 
Corporation

M35-35-8AA/1 3356/665-
0021065

85 880 460 3 60 111 Flygt 
Corporation

M35-35-8AA/1 3356/665-
0021065

85 Fixed gpm 880

64 Headworks Headworks 
Influent Pump 
4

IP-4 Preliminary 
Treatment

Conveyance Submersible 2000 Flygt 
Corporation

M35-35-8AA/1 3356/665-
0021063

85 880 460 3 60 111 Flygt 
Corporation

M35-35-8AA/1 3356/665-
0021D63

85 Fixed gpm 880

56 Primary 
Clarifier 1

Primary Scum 
Pump 1

SCMP-2A Primary 
Treatment

Primary 
Clarification

Submersible Scum Pump 2000 Wetwell located 
between PC-01 
& PC-02

Flygt 
Corporation

NP 3085 MT 3085.160 
1280060

3 1700 460 3 60 4.3 Flygt NP 3085 NT 3085.160 
1280060

3 Fixed gpm 1700

57 Primary 
Clarifier 1

Primary Scum 
Pump 2

SCMP-2B Primary 
Treatment

Primary 
Clarification

Submersible Scum Pump 2000 Wetwell located 
between PC-01 
& PC-02

Flygt 
Corporation

NP 3085 NT 3085.160 
1280060

3 1700 460 3 60 4.3 Flygt 
Corporation

NT3085-462 3085.160 
1280060

3 Fixed gpm 1700

21 Headworks Primary Sludge 
Pump 1

PSP-1 Primary 
Treatment

Primary 
Clarification

Progressive 
Cavity

Primary Sludge 
Pump

2000 Inlet/Outlet 
Pipe Diameter: 
6-inch, 
Operating 
speed: 120-
240 rpm, Flow: 
75-150 gpm

Reliance 
Electrical

TFSC-XENT 5533805A-001-
CC

40 1775 460 3 60 47.7  Netzch 
Incorporated

2NE90A/03016
63499

40 75 150 gpm 1750

22 Headworks Primary Sludge 
Pump 2

PSP-2 Primary 
Treatment

Primary 
Clarification

Progressive 
Cavity

Primary Sludge 
Pump

2000 Inlet/Outlet 
Pipe Diameter: 
6-inch

Reliance 
Electrical

TEFC-XEXT 5533805A-001-
CC

40 1730 460 3 60 2 Netzch 
Incoporated

2NE90A/03016
63499

40 100 gpm 1750

23 Headworks Primary Sludge 
Pump 3

PSP-3 Primary 
Treatment

Primary 
Clarification

Progressive 
Cavity

Primary Sludge 
Pump

2000 Inlet/Outlet 
Pipe Diameter: 
6-inch

Reliance 
Electrical

P3201036 5533805A-001-
CC

40 1750 460 3 60 47.7 Netzch 
Incoporated

2NE90A/03016
63499

4950232 40 Reducer: 
199912141008 
00, RPM: 358

100 gpm 1750

127 Admin Bldg Mixed Liquor 
Recycle Pump 
1

Secondary 
Treatment

Aeration Basins Submersible Solids Transfer 
Pump

1982 Flygt 3300.181-
0160113

45 875 460 3 60 60 Flygt 3300.181-2994 45 Direct 5333 gpm 875

32 DAF Bldg 1 RAS Pump 3 Secondary 
Treatment

Aeration Basins Centrifugal Solids Transfer 
Pump

1982 Impeller 
Diameter: 
19.12-Inches

Marathon 
Electric

ML444TTDS71
31AN W

50 705 460 3 60 60 Allis Chalmers 150 821-37560-01-
1

50 VFD 43 2267 gpm 695

152 Secondary 
Clarifiers 6

Secondary 
Clarifier 5 & 6 
Sludge Pump 1

SCSTP-01 Secondary 
Treatment

Secondary 
Clarifier Basins

Submersible Solids Transfer 
Pump

2009 821 Impeller Flygt 
Corporation

CP3201-821 30 860 460 3 60 41 Flygt 
Corporation

CP3201.180 3201.180 
0880035

30 Direct 26 3125 GPM 860

153 Secondary 
Clarifiers 6

Secondary 
Clarifier 5 & 6 
Sludge Pump 2

SCSTP-02 Secondary 
Treatment

Secondary 
Clarifier Basins

Submersible Solids Transfer 
Pump

2009 821 Impeller Flygt 
Corporation

CP3201-821 30 860 460 3 60 Flygt 
Corporation

CP3201.180 3201.180 
0880036

30 Direct 26 3125 gpm 860

155 Secondary 
Clarifiers 6

Secondary 
Clarifier 5 & 6 
Scum Pump 1

SCSP-01 Secondary 
Treatment

Secondary 
Clarifier Basins

Submersible Scum Pump 2009 462 Impeller Flygt 
Corporation

NP3085-462 3 1705 460 3 60 4.5 Flygt 
Corporation

NP3085.183 3085.183 
0880901

3 Direct 20 100 gpm 1705

156 Secondary 
Clarifiers 6

Secondary 
Clarifier 5 & 6 
Scum Pump 2

SCSP-02 Secondary 
Treatment

Secondary 
Clarifier Basins

Submersible Scum Pump 2009 462 Impeller Flygt 
Corporation

NP3085-462 3 1705 460 4 60 4.5 Flygt 
Corporation

NP 3085.183 3085.183 
0880902

3 Direct 20 100 gpm 1705

30 DAF Bldg 1 RAS Pump 1 Secondary 
Treatment

Aeration Basins Centrifugal Solids Transfer 
Pump

1982 VFD available 
but not 
functioning

Marathon 
Electric

ML444TTDS71
31AN W

50 705 460 3 60 72 Allis Chalmers 150 50 VFD 43 2267 gpm 695

169 Admin Bldg ML Recycle 
Room Sump 
Pump 1

Secondary 
Treatment

Drainage Submersible 1982 Marathon MD145tTDR89
48AB

2 1735 460 3 60 3 Peerless VCS NSC 4-A 2 Direct 20 100 gpm 1750

168 Admin Bldg ML Recycle 
Room Sump 
Pump 2

Secondary 
Treatment

Drainage Submersible 1982 Baldor 
Industrial Motor

VM3154T 1.5 1725 460 3 60 2.4 Peerless 
Pumps

VCS NSC 4A 196704A 1.5 Direct 20 100 gpm 1725

129 Admin Bldg Mixed Liquor 
Recycle Pump 
3

Secondary 
Treatment

Aeration Basins Submersible Solids Transfer 
Pump

1982 Flygt 
Corporation

3300.181-
0160112

40 875 460 3 60 Flygt 
Corporation

3300.181-2994 40 Direct 5333 gpm 875

130 Admin Bldg Mixed Liquor 
Recycle Pump 
4

Secondary 
Treatment

Aeration Basins Submersible Solids Transfer 
Pump

1982 Flygt 
Corporation

3300.181-
0360064

40 875 460 3 60 Flygt 
Corporation

3300.181-2994 40 Direct 5333 gpm 875

131 Admin Bldg Mixed Liquor 
Recycle Pump 
5

Secondary 
Treatment

Aeration Basins Submersible Solids Transfer 
Pump

1982 Flygt 
Corporation

3300.181-
01610114

40 875 460 3 60 Flygt 
Corporation

3300.181-2994 40 Direct 5333 gpm 875

128 Admin Bldg Mixed Liquor 
Recycle Pump 
2

Secondary 
Treatment

Aeration Basins Submersible Solids Transfer 
Pump

1982 Flygt 
Corporation

3300.181-
0360065

40 875 460 3 60 Flygt 
Corporation

3300.181-2994 40 Direct 5333 gpm 875

31 DAF Bldg 1 RAS Pump 2 Secondary 
Treatment

Aeration Basins Centrifugal Solids Transfer 
Pump

1982 Marathon 
Electric

ML444TTDS71
31AN W

50 705 460 3 60 72 Allis Chalmers 150 50 VFD 43 2267 gpm 696

51 DAF Bldg 2 DAF 
Recirculation 
Pump 2

RP-02 Solids Handling DAF 
Thickening

Centrifugal Recirculating 
Pressure Pump

2009 Flowserve B478381 B478381-020 
L002 CM

20 3600 460 3 60 23.79999924 Flowserve 1K3 x 1.5-
82RV M3 ST 
FPD-DCI

0209-2487 B 20 Fixed 166 180 gpm 3600

50 DAF Bldg 2 Recirculating 
Pump 1

RP-01 Solids Handling DAF 
Thickening

Centrifugal Recirculating 
Pressure Pump

2009 Flowserve B478381 B478381-020 
L001 CM

20 3600 460 3 60 23.8 Flowserve 1K3 X 1.5-
82RV M3 ST 
FPD-DCI

0209-2487 A 20 Fixed 166 180 gpm 3600

69 DAF Bldg 2 Recirculation 
Pump 2

RP-02 Solids Handling DAF 
Thickening

Centrifugal Recirculating 
Pressure Pump

2009 Flowserve B478381 B478381-020 
L002 CM

20 3600 460 3 60 23.8 Flowserve 0209-2487 B 20 Fixed 166 180 gpm 3600

94 DAF Bldg 1 DAF Sludge 
Pump 1

WAS 1 Solids Handling DAF 
Thickening

Progressive 
Cavity

Solids Transfer 
Pump

2009 Nord Reducer: 
4.92:1

Nord 180 LX/4  TWI 
TWI

8109331861 
00

30 1750 460 3 60 35.5 Netzsch NM090BY02D
09K. 

USB76149 30 Reducer 75 350 gpm 345

97 DAF Bldg 1 DAF Sludge 
Pump 3

DAF Float 
Pump 3

Solids Handling DAF 
Thickening

Progressive 
Cavity

Recirculating 
Pressure Pump

2009 Nord Reducer: 
4.92:1 

Nord SK 872 30 1750 460 3 60 Netzch 
Incoporated

NM090BY02D
09K

USB76147 30 Reducer 75 350 gpm 345

98 DAF Bldg 1 DAF Sludge 
Pump 4

DAF Float 
Pump 4

Solids Handling DAF 
Thickening

Progressive 
Cavity

Solids Transfer 
Pump

2009 Nord Reducer: 
4.92:1

Nord SK 872 30 1750 460 3 60 Netzch 
Incoporated

NM090BY02D
09K

USB76145 30 Reducer 75 350 gpm 345

16 DAF Polymer 
Feed Pump 1

Solids Handling DAF 
Thickening

Metering-
Diaphragm

2008 LMI Pump, 
Part of the 
Polyblend 
System, 
Polymer Feed 
Rate: 0.05 -1 
gph

115 1 60

53 DAF Bldg 2 DAF 3 
Thickened 
Sludge 
Transfer Pump 
2

TSTP-02 Solids Handling DAF 
Thickening

Progressive 
Cavity

Solids Transfer 
Pump

2009 Nord SK872 30 1800 460 3 60 35.5 Netzsch NM090BY02D
09K

30 Variable 75 300 gpm 295
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OBJECTID Building 
Name

Name Asset ID Equipment ID Process System Pump Type Pump 
Purpose

INSTALLATI
ONYEAR

Notes Elec 
Manufacturer 
Name

Elec Model 
Number

Elec Serial 
Number

Elec Power Elec Speed Elec Voltage Elec Phase Elec 
Frequency

Elec Amps Mech 
Manufacturer 
Name

Mech Model 
Number

Mech Serial 
Number

Mech Power Mech Drive 
Type

Mech Total 
Head 
Pressure

Mech Flow 
Rate

Mech Flow 
Rate Units

Mech Speed Mech Total 
Head 
Pressure 
Units

52 DAF Bldg 2 DAF 3 
Thickened 
Sludge 
Transfer Pump 
1

TSTP-01 Solids Handling DAF 
Thickening

Progressive 
Cavity

Solids Transfer 
Pump

2009 Nord SK872 8109331564 
00

30 1800 460 3 60 35.5 Netzsch NM090BY02D
09K

30 Variable 75 300 gpm 295

159 Digester 
Building

Rotary Pump 1 Solids Handling Anaerobic 
Digesters

Rotary Lobe Solids Transfer 
Pump

2012 Westinghouse Optim HE HH678095000
3

7.5 1170 460 3 60 9.5 Borgor FL-518 12006881 1.1 Belt

209 Digester 
Building

Sludge 
Transfer Pump 
2

P-2-6-2 Solids Handling Anaerobic 
Digesters

Progressive 
Cavity

Solids Transfer 
Pump

2014 Reliance Duty Master 7383181-001 
l002 FK

20 1760 460 3 60 24 Netzsch NM076SY01L0
7K

140 Digester 
Building

Secondary  Hot 
Water Pump 2

P-4-5-2 Solids Handling Anaerobic 
Digesters

Centrifugal 1992 Baldor Reliance F1302142016 5 460 3 60 Paco Pumps 2050-1 1971084372-
10

5 62 150 gpm

157 Digester 
Building

Rotary Pump 2 Solids Handling Anaerobic 
Digesters

Rotary Lobe Solids Transfer 
Pump

2011 LFH15A40900
2

7.5 1170 460 3 60 9.95 Borger Belt

141 Digester 
Building

Secondary  Hot 
Water Pump 3

P-4-5-3 Solids Handling Anaerobic 
Digesters

Centrifugal 1992 Baldor Reliance F1204120876 5 460 3 60 Paco Pumps 2050-1 5 Direct 62 150 gpm

139 Digester 
Building

Secondary  Hot 
Water Pump 1

P-4-5-1 Solids Handling Anaerobic 
Digesters

Centrifugal 1992 Baldor Reliance JMM3212T 5 3450 460 3 60 6.1 Paco Pumps 2050-1 1971078856-
10

5 Direct 67 199 gpm 3450 Feet

137 Digester 
Building

Primary Hot 
Water Pump 
North

P-4-3-1 Solids Handling Anaerobic 
Digesters

Centrifugal 1992 Newer motor Baldor Reliance Super E motor F1110211963 3 1765 460 3 60 4.2 Paco Pumps 2570-7 916/8421 3 Direct 127 395 gpm 1765 Feet

138 Digester 
Building

Primary Hot 
Water Pump 
South

P-4-3-2 Solids Handling Anaerobic 
Digesters

Centrifugal 1992 Motor 
nameplate 
painted over. 
Last lube 1/14

3 460 3 60 Paco Pumps 2570-7 3 34 180 gpm

158 Digester 
Building

Rotary Pump 3 Solids Handling Anaerobic 
Digesters

Rotary Lobe Solids Transfer 
Pump

2008 Westinghouse KFH15743201
2

7.5 1170 460 3 60 9.95 Borger

231 Dewatering 
Bldg

Washwater 
Booster Pump 
2

WP-2 Solids Handling Sludge 
Dewatering

Centrifugal 2008 5 3538 460 3 60 Peerless C810A AMBF 5.61 Close coupled 65 90 gpm 3538

230 Dewatering 
Bldg

Washwater 
Booster Pump 
1

WP-1 Solids Handling Sludge 
Dewatering

Centrifugal 2008 5 3538 460 3 60 Peerless C810A AMBF 5.61 Close coupled 65 90 gpm 3538

95 DAF Bldg 1 DAF Sludge 
Pump 2

WAS 2 Solids Handling DAF 
Thickening

Progressive 
Cavity

Solids Transfer 
Pump

2009 Nord Reducer: 
4.92:1

Nord SK 872 30 1750 460 3 60 Netzch 
Incoporated

NM090BY02D
09K

USB76148 30 Reducer 75 350 gpm 345

36 Filters Sand Filter 1 
Skimming 
Pump

Tertiary 
Treatment

Submersible 1997 TDH: 17 Feet, Flygt 
Corporation

CT3085-438 2 1180 460 3 60 Flygt 
Corporation

CT3085-438 2 17 75 gpm 1180

40 Filters Sand Filter 2 
Backwash/Was
h Water Pump 

Tertiary 
Treatment

Submersible 1997 Flange: 3-inch Flygt 
Corporation

NT3085-462 4.7 1780 460 3 60 Flygt 
Corporation

NT3085-462 4.7 17 400 gpm 1780

39 Filters Sand Filter 1 
Backwash/Was
h Water Pump 

Tertiary 
Treatment

Submersible 1997 Flange: 3-inch Flygt 
Corporation

NT3085-462 4.7 1780 460 3 60 Flygt 
Corporation

NT3085-462 4.7 17 400 gpm 1780

37 Filters Sand Filter 2 
Skimming 
Pump

Tertiary 
Treatment

Submersible 1997 Flygt 
Corporation

CT3085-438 2 1180 460 3 60 Flygt 
Corporation

CT3085-438 45 17 75 gpm 1180

237 Filters Wetwell Sump 
Pump 3

TTDP-3 Tertiary 
Treatment

DIsc Filters Submersible 1998 Flygt 
Corporation

25 460 3 60 Flygt 
Corporation

25

236 Filters Wetwell Sump 
Pump 2

TTDP-2 Tertiary 
Treatment

DIsc Filters Submersible 1998 Flygt 
Corporation

25 460 3 60 Flygt 
Corporation

25

233 Filters Wetwell Sump 
Pump 1

TTDB-1 Tertiary 
Treatment

DIsc Filters Submersible 1998 Flygt 
Corporation

25 460 3 60 Flygt 
Corporation

25

45 WWTP Pump Non-Potable 
Water Pump 2

NPWP-02 Utilities Vertical Turbine 1999 US Electrical 
Motors

Premium 
Efficiency

C12 99002890-
001 R-2

75 1800 460 3 60 87 Steerling 
Peerless Pump 
Inc.

12MB 6-
STAGE 

516992VY-1 75 VFD 280 750 gpm 1780

48 WWTP Pump Non-Potable 
Water Pump 3

NPWP-03 Utilities Vertical Turbine 1999 US Electrical 
Motors

Premium 
Efficiency

C12 99002890-
001R-01

75 1800 460 3 60 87 Sterling 
Peerless Pump 
Inc.

12MB 6 stage 516992VY-3 75 Fixed 280 750 gpm 1780

46 WWTP Pump Non-Potable 
Water Pump 1

NPWP-01 Utilities Vertical Turbine 1999 US Electrical 
Motors

Premium 
Efficiency

C11 99002905-
001R-01

75 1800 460 3 60 87 Sterling 
Peerless Pump 
Inc.

12MB 6 stage 516992VY-2 75 VFD 280 750 gpm 1780

136 test
9 Headworks Headworks 

Sump Pump 2
Drainage Centrifugal 2000 3 hp, Size: 2-

inch, Impeller 
Size: 3.81-inch

3 460 3 60 FE Myers 
Pumps

3 MW Series 
Double Seal 
Pump

3

162 FeCl2 Injection FeCl2 Metering 
Pump 1

FP-01 Ferric Chloride Metering-
Diaphragm

2009 120 1 60 LMI Milton Roy C931-318SI 10032933066-
1

60 8 gph PSI

161 FeCl2 Injection FeCl2 Metering 
Pump 2

FP-02 Ferric Chloride Metering-
Diaphragm

2009 120 1 60 LMI Milton Roy C931-318SI 00012901503-
1

60 8 gph PSI

234 Test pic 460 3 60
210 Digester 

Building
Sludge 
Transfer Pump 
1

P-2-6-1 Anaerobic 
Digesters

Progressive 
Cavity

Solids Transfer 
Pump

2007 Reliance Duty Master 7383181-001 
L001 FK

20 1760 460 3 60 24 Netzch 
Incoporated

NM076BY01L0
7K

235 WWTP Pump Sump Pump 1 SP-2A Drainage Submersible 1999 Myers 0.5 460 3 60
266 WWTP Pump Sump Pump 2 SP-2B Drainage Submersible 1999 Myer 0.5 460 3 60

11 Headworks Headworks 
Sump Pump 1

Drainage Submersible 2000 Size: 2-inch, 
Impeller Size: 
3.81-inches. 
Review ops. 
May be able to 
increase wet 
well depth to 
minimize run 
tip.

3 460 3 60 FE Myers 
Pumps

3 NW Series 
Double Seal 
Pump

3

196 Post Aeration 
Basin

Post Aeration 
Sump Pump

PASP-01 Drainage Submersible 2009 463 Impeller Flygt 
Corporation

NP3102 18-11-4AL 5 1745 460 3 60 6.7 Flygt 
Corporation

NP3102 3102.181 
0880921

5 Direct 30 200 gpm 1745
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OBJECTID Building Name Name Asset Id Equipment ID Process System INSTALLATIO
NYEAR

Blower Type Notes Manufacturer 
Name

Model Number Serial Number Speed Voltage Phase Frequency AMB Air Flow DESIGNFLOW Mean 
Operating 
Pressure

Motor Power Motor 
Manufacturer

7 Grit Blower 
Bldg

Grit Basin 
Blower 1

GB-1 Preliminary 
Treatment

Grit Removal 2000 Positive 
Displacement

Motor Model C42311, Gardner 
Denver Blower 
System

GAEMDRA S292921 1725 460 3 60 430 1394227.221 7.5 30 Elektrim

30 Grit Blower 
Bldg

Grit Basin 
Blower 2

GB-2 Preliminary 
Treatment

Grit Removal 2000 Positive 
Displacement

Serial C 02110 Excelsior 
Blower 
Systems

Suttorbilt 5LB 2489 460 3 60 430 0 7.5 30 Elektrim

38 Turblex Blower 
Bldg

Aeration Basin 
Blower 1

B-3710 Secondary 
Treatment

Aeration Basins 1991 Energy 
Efficient

Motor Model:Duty Master Large 
AC Motor, ID#;VAQ10143-A3-
XT

Turblex KA5SV-GA200 3164 3571 460 3 60 40 3328 1.73685E+11 20.83 300 Reliance

20 Hoffman 
Blower Bldg

Hoffman 
Blower 1

B-1 Secondary 
Treatment

Bioselector 
Basins

1992 Centrifugal Main duty- supply air to 
Bioselectors

JCH 
Incorporated/Si
emens/Hoffma
n

5KS256BD205
C

3570 460 3 60 3950 200 Siemens

22 Hoffman 
Blower Bldg

Hoffman 
Blower 2

B-2 Secondary 
Treatment

Bioselector 
Basins

1992 Centrifugal Main duty - supply air to 
Bioselectors

JCH 
Incorporated/Si
emens/Hoffma
n

5KS256BD205
C

M028010 3570 460 3 60 40 0 200 Siemens

23 Hoffman 
Blower Bldg

Hoffman 
Blower 3

B-3 Secondary 
Treatment

Bioselector 
Basins

1992 Centrifugal Main duty - supply air to 
Bioselectors

JCH 
Incorporated/Si
emens/Hoffma
n

5KS256BD205
C

M028020 3570 460 3 60 40 7.82289E+20 200 Siemens

27 Hoffman 
Blower Bldg

Sutorbilt 
Blower 1

B-5 Secondary 
Treatment

Bioselector 
Basins

2015 Positive 
Displacement

New blower, original motor Gardner 
Denver - 
Sutorbilt

GACMDRA S469647 1770 460 3 60 20 GE

66 Hoffman 
Blower Bldg

Sutorbilt 
Blower 2

B-5 Secondary 
Treatment

Bioselector 
Basins

1992 Positive 
Displacement

Motor Model #: 
5KS256BD205C, belt drive

Colorado 
Compressor 
Inc.

GACMDPA S125183 1770 460 3 60 40 20 GE Motors

41 Turblex Blower 
Bldg

Aeration Basin 
Blower 2

B-3720 Secondary 
Treatment

Aeration Basins 1991 Energy 
Efficient

Model: Duty Master Large AC 
Motor,  ID#: VAQ10143-A1-XT

Turblex KA5SV-GA200 3165 3571 460 3 60 40 3328 3500 20.83 300 Reliance 
Electric

42 Turblex Blower 
Bldg

Aeration Basin 
Blower 3

B-3730 Secondary 
Treatment

Aeration Basins 1991 Energy 
Efficient

Model: Duty Master Large AC 
Motor, ID#: VAQ10143-A2-XT

Turblex KA5SV-GA200 3166 3571 460 3 60 40 3328 3500 20.83 300 Reliance

34 Post Aeration 
Basin

Post Aeration 
Blower 1

PAB-01 Tertiary 
Treatment

Post Aeration 
Basins

2009 Positive 
Displacement

Motor HP: 15, Speed: 3600, 
Model #: 01536EP3E254TF3, 
Serial #: M08L-70042

Aerzen GM 10S 917743 2980 460 3 60 40 217 217 8 15

33 Post Aeration 
Basin

Post Aertion 
Blower 2

PAB-02 Tertiary 
Treatment

Post Aeration 
Basins

2009 Positive 
Displacement

Motor HP: 15, Speed: 3600, 
Model #: 01536EP3E254TF3, 
Serial #: M08L-70043

Aerzen GM 10S 917747 2980 460 3 60 40 217 1.25041E+16 8 15

85 UV Disinfection UV 
Regenerative/C
hemical Clean 
Blower

UVRB-1 Tertiary 
Treatment

Disinfection 1996 Centrifugal Used for UV bulb cleaning. Gast T17100A-3 3450 220 3 60 430 10 Baldor 
Industrial Motor

PRELIMINARY DRAFT BLOWERS ASSET INVENTORY 



OBJECTID Building Name Name Basin Type Equipment Id Asset Id Process System INSTALLATION
YEAR

Diameter Length Width Water Depth Tank Area Operating 
Volume

Material Solids Float 
Skimmer 
Collector Type

Settled Sludge 
Collector Type

Basin Location Notes Elec1 
Manufacturer 
Name

Elec1 Model 
Number

Elec1 Serial 
Number

Elec1 Power Elec1 Drive 
Type

Elec1 Speed Elec1 Output 
Speed

Elec1 Voltage Elec1 Phase

68 Aerated Grit 
Basin

Grit Basin 1 Grit Preliminary 
Treatment

Grit Removal 1999 30600 Concrete East of 
Headworks

41 Aerated Grit 
Basin

Grit Basin 2 Grit Preliminary 
Treatment

Grit Removal 1999 30600 Concrete East of 
Headworks

21 Headworks Influent Channel 
1

Channel Preliminary 
Treatment

Conveyance 2000 27000000 Concrete Headworks

38 Headworks Influent Flow 
Meter Flume

Flume Preliminary 
Treatment

Conveyance 2000 36 32.57

23 Headworks Influent Channel 
2

Channel Influent Channel 
2

Preliminary 
Treatment

Conveyance 2000 27000000 Concrete Headworks

117 Headworks Influent Wetwell 
1

Wetwell Preliminary 
Treatment

Conveyance 2000 Concrete 0

24 Primary Clarifier 
1

Primary Clarifier 
1

Primary Clarifier Preliminary 
Treatment

Primary 
Clarification

2000 12 6940 580600 Concrete North of 
Headworks

119 Headworks Influent Wetwell 
2

Wetwell Preliminary 
Treatment

Conveyance 2000 Concrete

43 Primary Clarifier 
2

Primary Clarifier 
2

Primary Clarifier PC-2 Primary 
Treatment

Primary 
Clarification

2000 94 12 6940 580600 Concrete Westech 
Engineering inc. 
Model #: COPC 
2, 

Westech 
Engineering Inc. 
Model # COPC 
2

North of Grit 
Blower Building

Baldor Reliance 
Industrial Motor

VM3539 W0809100937 0.5 SM-CYCLO 
Speed Reducer

1140 2 230 3

59 Bioselector 
Basins

Bioselector 
Collection Box

Bioselector Secondary 
Treatment

Bioselector 
Basins

4 28 838 Concrete North of Aeration 
Basins

Lines Entering 
this asset: 42-
inch MLSS, 8-
inch Plant Drain, 
18-inch RAS, 8-
inch DAF 
Underdrain

60 Bioselector 
Basins

Rapid Mix Tank Bioselector Secondary 
Treatment

Bioselector 
Basins

12.5 144 13464 Concrete Norht of DAF 
Building 1

145 Secondary 
Clarifiers 6

Secondary 
Clarifier 6

Secondary 
Clarifier

Secondary 
Treatment

Secondary 
Clarifier Basins

2009 176 32 12 Concrete Eurodrive Eurodrive West of 
Bioselector 
Basins

Eurodrive R87R57DT71-
D4

0.5 Eurodrive 1800 0.63 460 3

124 Secondary 
Clarifiers 1

Secondary 
Clarifier 1

Secondary 
Clarifier

Secondary 
Treatment

Secondary 
Clarifier Basins

1982 180 30 12 5440 488294 Concrete Leopold Leopold West of 
Bioselector 
Basins

Baldor Reliance W1406041064 0.33 Chain 1750 90 3

125 Secondary 
Clarifiers 2

Secondary 
Clarifier 2

Secondary 
Clarifier

Secondary 
Treatment

Secondary 
Clarifier Basins

1982 180 30 12 5440 488294 Concrete Leopold Leopold West of 
Bioselector 
Basins

Baldor Reliance W1503121239 0.33 1750 90 3

128 Secondary 
Clarifiers 3

Secondary 
Clarifier 3

Secondary 
Clarifier

Secondary 
Treatment

Secondary 
Clarifier Basins

1982 180 30 12 5440 488294 Concrete West of 
Bioselector 
Basins

Ratio 150:1 Baldor Reliance W1505121179 0.33 Magnetic 1750 90 3

129 Secondary 
Clarifiers 4

Secondary 
Clarifier 4

Secondary 
Clarifier

Secondary 
Treatment

Secondary 
Clarifier Basins

1982 180 30 12 5440 488294 Concrete West of 
Bioselector 
Basins

Bald or Reliance CDP3320 W1504171319 0.33 Magnetic 1750 90 3

144 Secondary 
Clarifiers 5

Secondary 
Clarifier 5

Secondary 
Clarifier

Secondary 
Treatment

Secondary 
Clarifier Basins

2009 176 32 12 Concrete Eurodrive Eurodrive West of 
Bioselector 
Basins

Input 1700, 
Output 61 rpm

Eurodrive R87R57DT71-
D4

0.5 Eurodrive 1700 0.63 460 3

86 Aeration Basin 1 Aeration Basin 1 Aeration Basin Secondary 
Treatment

Aeration Basins 1982 261.5 16 53559 2940000 Concrete North of 
Bioselector 
Basins

Fine Bubble 
Diffusers

87 Aeration Basin 2 Aeration Basin 2 Aeration Basin Secondary 
Treatment

Aeration Basins 1982 261.5 16 53559 2940000 Concrete North of 
Bioselector 
Basins

Fine Bubble 
Diffusers

47 Bioselector 
Basins

Anoxic Basin 2 Bioselector Secondary 
Treatment

Bioselector 
Basins

1982 16.7 2601 325000 Concrete North of Aeration 
Basins

51 Bioselector 
Basins

Anoxic Basin 4 Bioselector Secondary 
Treatment

Bioselector 
Basins

1982 16.7 2601 325000 Concrete North of Aeration 
Basins

48 Bioselector 
Basins

Anoxic Basin 3 Bioselector Secondary 
Treatment

Bioselector 
Basins

1982 16.7 2601 325000 Concrete North of Aeration 
Basins

46 Bioselector 
Basins

Anoxic Basin 1 Bioselector Secondary 
Treatment

Bioselector 
Basins

1982 16.7 2601 325000 Concrete North of Aeration 
Basins

81 DAF Bldg 1 DAF Basin 2 Dissolved Air 
Flotation

Solids Handling DAF Thickening 48 12 8 576 13820 Concrete Chain and Flight Chain and Flight DAF Building 1 General Electric Statotrol HU8-1121-HU 1.5 Chain drive 
6CTDM 500:1, 

1750 180 3

80 DAF Bldg 1 DAF Basin 1 Dissolved Air 
Flotation

Solids Handling DAF Thickening 2000 48 12 8 576 13820 Concrete Chain and Flight Chain and Flight South of 
Bioselectors

Rex Drive, Drive 
1-Float, Drive 2-
Sludge

GE Motors Statotrol ON-8-190-ON 1.5 Chain drive: 
Winsmith-
Reducer 500:1

1750 180 3

30 DAF Bldg 2 DAF Basin 3 Dissolved Air 
Flotation

Solids Handling DAF Thickening 2010 40 12 8.67 480 31000 Concrete Chain and flight Chain and flight DAF Building 2 Eurodrive K77R37D16BD
T71D4-KS

0.5 Variable with 
gear reducer 

1800 Adjustable 460 3

94 Sludge Storage 
Tank 1

Sludge Storage 
Tank 1

Solids Handling Sludge Holding 1961 85 15 5672 635000 Concrete South of DAF 2 
Building

95 Sludge Storage 
Tank 2

Sludge Storage 
Tank 2

Solids Handling Sludge Holding 1961 90 1617923 Concrete East of Sludge 
Drying Beds

167 Digester 1 Anaerobic 
Digester 1

Solids Handling Anaerobic 
Digesters

1961 55 24 453147 Concrete North of 
Compost Basin

168 Digester 2 Anaerobic 
Digester 2

Solids Handling Anaerobic 
Digesters

1961 55 22.5 462032 Concrete North of 
Compost Basin

111 Filters Sand Filter 4 Filter Tertiary 
Treatment

Sand Filters (Not 
Active)

1997 102 16 1568 95780 Concrete South of UV 
Disinfection 
Building

Plate type: 
Pourous

110 Filters Sand Filter 5 Filter Tertiary 
Treatment

Sand Filters (Not 
Active)

1997 102 16 1568 95780 Concrete South of UV 
Disinfection 
Building

Plate type: 
Pourous

239 Filters Tertiary Drain 
Pump Wetwell

Wetwell Tertiary 
Treatment

DIsc Filters 1998 12 8

175 UV Disinfection UV Channel 3 Channel Tertiary 
Treatment

Disinfection 1996 27.75 6 2 Concrete Inside UV 
Disinfection 
Building

Houses UV Bank 
3A and 3B

174 UV Disinfection UV Channel 2 Channel Tertiary 
Treatment

Disinfection 1996 27.75 6 2 Concrete Inside UV 
Disinfection 
Building

Houses UV Bank 
2A and 2B

173 UV Disinfection UV Channel 1 Channel Tertiary 
Treatment

Disinfection 1996 27.75 6 2 Concrete Inside UV 
Disinfection 
Building

Houses UV Bank 
1A and 1B

176 UV Disinfection UV Channel 4 Channel Tertiary 
Treatment

Disinfection 1996 27.75 6 2 Concrete Inside UV 
Disinfection 
Building

Houses UV Bank 
4A and 4B
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Elec1 
Frequency

Elec1 Amps Elec2 
Manufacturer 
Name

Elec2 Model 
Number

Elec2 Serial 
Number

Elec2 Power Elec2 Drive 
Type

Elec2 Voltage Elec2 Phase Elec2 
Frequency

Elec2 Speed Elec2 Output 
Speed

Elec2 Amps

0 0 0

60 2

60

60 3.5

60 3.5

60

60 3.5

60 1 DFT71D4-K3

60 7.3

60 7.3

60 Eurodrive K67R37D16BD
T71D4-KS

0.5 Variable with 
Gear Reducer

460 3 60 1800 Adjustable 0.67-3.3
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OBJECTID Building Name Name Process System Asset ID Equipment ID Equipment 
Type

INSTALLATION
YEAR

Notes Manufacturer 
Name

Manufacture 
Date

Model Number Serial Number Motor 
Manufacturer

Motor Model 
Number

Motor Serial 
Number

Motor 
Horsepower

Motor Speed Motor Voltage Motor Phase Motor 
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207 Headworks Influent Pump 1 
VFD

Preliminary 
Treatment

Conveyance AFD-IP-1 Drive VFD 2000 Robicon 460 3 60

209 Headworks Exhaust Fan 1 Preliminary 
Treatment

Utilities EAF-1 HVAC - Fan 2000 Greenheck LBP-24-10, 00E13016 Greenheck LBP-10 0.25 1750 460 3 60

8 Headworks Grit Conveyor 1 Preliminary 
Treatment

Grit Removal C-1 Conveyors 1999 Wash/Compact
or Frame/ Case 
Number: ANSI 
Roller chain 
#60, single 
strand, 87 pitch, 
Belt Pan Size: 
20-inches, 
Motor Frame: 
C1-143T-449T, 
Enclosure: Cast 
Iron 182-TEFC, 
HP: 2

Serpentix 
Conveyor 
Corporation

Pathfinder 
Conveyor (Belt 
Pan)

Reliance 
Electric

V-belt drive w/ 
Helical speed 
reducer

2 1750 460 3 60

10 Headworks Hydrodegritter/
Grit Classifier 1

Preliminary 
Treatment

Grit Removal GS&W-01 Classifiers 2000 305 gpm @ 10 
psi

Wemco Pumps 12-inch Flared 
Hydrodegritter, 
1000C Cyclone

Reliance 
Electric

0.5 1725 460 3 60

57 Headworks Grit Conveyor 2 Preliminary 
Treatment

Grit Removal C-2 Conveyors 1999 Washer/Compa
ctor one unit. 
Hydraulic Ram 
on W/C valve: -
BM847LG E 
A610 
ClO235946, 
Belt Pan:: 20"

Serpentix 
Conveyor 
Corporation

Pathwinder 
Conveyor

Reliance 
Electric

V-belt drive wi 
Helical speed 
reducer

2 1750 460 3 60

58 Headworks Hydrodegritter/
Grit Classifier 2

Preliminary 
Treatment

Grit Removal GS&W-02 Classifiers 2000 Wemco Pumps 12-inch Flared 
Hdrodegritter, 
1000C Cyclone

99W22776 Reliance 
Electric

0.5 1725 460 3 60

221 Headworks Influent Pump 3 
VFD

Preliminary 
Treatment

Conveyance AFD-IP-3 Drive VFD 2000 Robicon

222 Headworks Influent Pump 4 
VFD

Preliminary 
Treatment

Conveyance AFD-IP-4 Drive VFD 2000 Robicon

212 Headworks Exhaust fan 2 Preliminary 
Treatment

Utilities EAF-2 HVAC - Fan 2000 Greenheck LBP-36-15 00EI3019 Greenheck LBP-36 1.5 1750 460 3 60

203 Headworks Automatic 
Transfer Switch

Preliminary 
Treatment

Utilities Electrical - 
Panel

2000 2 source 
bypass/isolation 
switch

Russelectric RTBD 16003 
CEF

26099=1A 460 3 60

204 Headworks Generator Preliminary 
Treatment

Utilities SEG-1 Electrical - 
Generator

2000 Spectrum/Detro
it Diesel. 
600KW

600DS-4 067524 460 3 60

194 Headworks Exhaust Fan 3 Preliminary 
Treatment

Utilities EAF-3 HVAC - Fan 2000 Greenheck LBP-24-10 00E13018 Greenheck LBP-24 1.0 1750 460 3 60

213 Headworks Exhaust Fan 4 Preliminary 
Treatment

Utilities EAF-4 HVAC - Fan 2000 Greenheck LBP-36-15 00E13020 Greenheck LBP-15 0.5 1750 460 3 60

202 Headworks Exhaust Fan 5 Preliminary 
Treatment

Utilities EAF-5 HVAC - Fan 2000 Greenheck LBP-24-10 00E13017 Greenhect LBP-10 0.25 1750 460 3 60

211 Headworks Exhaust Fan 6 Preliminary 
Treatment

Utilities EAF-6 HVAC - Fan 2000 Need ladder to 
reach

Greenheck LBP- 00E13013 Greenheck LBP 0.5 1750 460 3 60

216 Headworks Exhaust Fan 7 Preliminary 
Treatment

Utilities EAF-7 HVAC - Fan 2000 Noisy fan Greenheck LBP-36-15 00E13021 Greenheck LBP-36 1.5 1750 460 3 60

245 Headworks Supply Fan Preliminary 
Treatment

Utilities SAF-1 HVAC - Fan 2000 Need ladder to 
reach fan

Greenheck RSFP-100 00E13023 Greenheck

197 Headworks Gas Fired Unit 
Heater 2

Preliminary 
Treatment

Utilities HVU-2 HVAC - Gas 
Make Up Air

2000 Reznor RPBL-400 460 3 60

247 Headworks Gas Fired Unit 
Heater 1

Preliminary 
Treatment

Utilities HVU-1 HVAC - Gas 
Make Up Air

2000 Reznor RPBL-400

208 Headworks Gas Fired Unit 
Heater 3

Preliminary 
Treatment

Utilities HVU-3 HVAC - Gas 
Make Up Air

2000 Reznor RPBL-800 460 3 60

249 Headworks Packaged Air 
Conditioning 
Unit

Preliminary 
Treatment

Utilities ACU-1 HVAC - Air 
Conditioning 
Unit

2000 Carrier 
Corporation

50TJ009-6 2100G30243 Carrier 50TJ009-8.5 
Tons

2100G30243 460 3 60

2 Headworks Influent Flow 
Meter

Preliminary 
Treatment

Conveyance Controls 2000 Open channel 
flow meter, 
Flow 
Transmitter: 
305-301-4

Drexelbrook 305-300-100 120 1 60

381 Grit Blower 
Bldg

Motor Control 
Center

Preliminary 
Treatment

Utilities MCC-GB Electrical - 
Motor Control 
Center

2000 Siemens System 89 460 3 60

383 Grit Blower 
Bldg

Lighting Control 
Panel

Preliminary 
Treatment

Utilities LCPGB Controls 2000 460 3 60

385 Grit Blower 
Bldg

Step down 
Transformer

Preliminary 
Treatment

Utilities LT-GB Electrical - 
Transformer

2000 480-208-120 Siemens 3F3Y030K13B 480 3 60

389 Grit Blower 
Bldg

Lighting Panel Preliminary 
Treatment

Utilities LPGB Electrical - 
Panel

2000 460 3 60

217 Headworks Hdwks Pump 
Rm Hot Water 
Heater

Preliminary 
Treatment

Utilities EWH -1 Other 2000 Hot water 
heater, 30 
gallon capacity

AO Smith 
Corporation

DSE-30 240 3 60

210 Headworks Exhaust Fan 8 Preliminary 
Treatment

Utilities EAF-8 HVAC - Fan 2000 Noisy fan Greenheck LBP-36-15 00E13022 Greenheck LBP-36 1.5 1750 460 3 60
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7 Headworks Screenings 
Washer/Compa
ctor 2

Preliminary 
Treatment

Screenings PR-2 Compactors 2000 One of two. Parkson 
Corporation

Siralklean Reliance 
Electric

Duty Master 
AC/Explosion 
Proof

2 460 3 60

1 Headworks Screenings 
Washer/Compa
ctor 1

Preliminary 
Treatment

Screenings PR-1 Compactors 1999 Washer/Compa
ctor one unit. 
Hydraulic Ram 
on W/C valve: -
BM847LG E 
A610 
ClO235946

Parkson 
Corporation

############# Siralklean/Roto
press RP800 
LH

Reliance 
Electrical

480 3 60

1000 Grit Blower 
Bldg

Exhaust Fan Preliminary 
Treatment

Utilities EAF-9 HVAC - Fan 2000 Greenbeck 70C 56C17E53 -
MOTOR

Marathon 0.25 1725 115/208/230 1 60

206 Headworks Atmospheric 
Monitor

Preliminary 
Treatment

Utilities Controls 2000 MSA 5300 1244 110 1 60

5 Headworks Barscreen 2 Preliminary 
Treatment

Screenings SC-2 Other 2000 Mechanical 
Barscreen. 
Width: 3-feet, 
10.5-inches, 
Discharge 
height: 11-feet, 
Screen 
element: 6 mm, 
Clear bar 
spacing: 0.25 
mm

Parkson 
Corporation

############# Aqua guard AG-
MN-A

25003017 Reliance 
Electric

Duty Master AC 
Motor/Explosion 
Proof

CC049A 2 1725 460/230 3 60

3 Headworks Bar Screen 1 Preliminary 
Treatment

Screenings SC-1 Other 2000 Mechanical 
Barscreen. 
Width: 3-feet, 
10.5- inches, 
Discharge 
height: 11-feet, 
Screen 
element: 6 mm, 
Clear bar 
spacing: 0.25-
inches

Parkson 
Corporation

############# Aqua Guard AG-
MN-A

250030006 Reliance 
Corporation

Duty Master AC 
Motor/Explosion 
Proof

.75 1725 460 3 60

191 Headworks MCC Preliminary 
Treatment

Utilities MCC-HW Electrical - 
Motor Control 
Center

2000 Siemens/Furna
s

System 89 M268690 - 
268696

460 3 60

193 Headworks Influent Pump 
Control Panel

Preliminary 
Treatment

Conveyance Controls 2000 Remotely stops 
IPs on bad 
atmosphere?

Yukon & 
Associates

460 3 60

198 Headworks HVAC Control 
Panel 1

Preliminary 
Treatment

Utilities TCP-1 Controls 2000 HVAC Control 
Panel

Siemens

215 Headworks Step Down 
Transformer

Preliminary 
Treatment

Utilities LTHW Electrical - 
Transformer

2000 480-200-120 Siemens 3F3Y045K13B L122508 460 3 60

9 Headworks Influent Parshall 
Flume

Preliminary 
Treatment

Conveyance Controls 2000 Throat Size: 36-
inches, 
Maximum Flow: 
32.57 MGD

446 Headworks PLC Control 
Panel

Preliminary 
Treatment

DTC-2 PLC 
Panel

Controls 2000 Yukon 460 3 60

214 Headworks Main Switch 
Breaker - 
Headworks

Preliminary 
Treatment

Utilities MSB-NW Electrical - 
Panel

2000 Siemens 460 3 60

445 Headworks Grit System 
Controller

Preliminary 
Treatment

Grit Removal GRCP Controls 2000 460 3 60

199 Headworks Level  Monitor Preliminary 
Treatment

Conveyance FIT-0001 Controls 2000 2 level, 1 Flow. 
Flow-Hydo 200, 
0-18 mgd

Milltronics Hydroranger 120 1 60

195 Headworks Lighting Control 
Panel

Preliminary 
Treatment

Utilities LCPHW Electrical - 
Lighting

2000 Source from 
LPHW

US Electric 
Corp

460 3 60

200 Headworks Electrical Panel Preliminary 
Treatment

Utilities LPHW Electrical - 
Panel

2000 Siemens ############# S1C420J150CB
S

120 1 60

63 Primary 
Clarifier 1

Primary 
Clarifier 1 Drive

Primary 
Treatment

Primary 
Clarification

Drive 
Mechanical

2000 Drive type: SM-
Cyclo Speed 
Reducer, Brush 
cleaning system 
installed

Western 
Engineering Inc

############# COPC 2 18361A-1 Baldor Reliance 
Industrial 
Motors

VN3539 w0811031202 0.5 1140 460 3 60

64 Primary 
Clarifier 2

Primary 
Clarifier Drive 2

Primary 
Treatment

Primary 
Clarification

Drive 
Mechanical

2000 Brush cleaning 
system 
installed, Add 
reducer info.

Westech 
Engineering Inc

############# COPO 2 18361A-2 Baldor Reliance 
Industrial 
Motors

VM3539 W0809100937 0.5 1140 460 3 60

220 Headworks Influent Pump 2 
VFD

Primary 
Treatment

Conveyance AFP-IP-2 Drive VFD 2000 Robicon

175 Primary 
Clarifier 1

Primary Scum 
Pit Mixer

Primary 
Treatment

Primary 
Clarification

Mixer - High 
Speed

Older model 
mixer

Flygt 
Coporation

SR 4620 4620.410-
1430006

Flygt 
Corporation

Same as above Same as above 2.3 1685 460 3 60

192 Headworks Primary Sludge 
Pump 2 VFD

Primary 
Treatment

Primary 
Clarification

AFD-PSP-2 Drive VFD 2000 Robicon 454GT 3 60

196 Headworks Primary Sludge 
Pump 3 VFD

Primary 
Treatment

Primary 
Clarification

AFD-PSP-3 Drive VFD 2000 Robicon 454GT 460 3 60

45 Headworks Primary Sludge 
Flow Meter

Primary 
Treatment

Primary 
Clarification

Controls 1999 Bailey-Fisher & 
Porter

10DX3111 G 
(1/2" x 12")
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75 Headworks Primary Sludge 
Grinder

Primary 
Treatment

Primary 
Clarification

GR-01 Grinders 2009 Reducer 29:1 JWC 
Environmental

3000 4T-1206 105283-1-1 Baldor Super E F0809245040 3 1760 460 3 60

205 Headworks Primary Sludge 
Pump VFD 1

Primary 
Treatment

Primary 
Clarification

AFD-PSP-1 Drive VFD 2000 Robicon 454GT 02169 460 3 60

99 Aeration Basin 
1

Aeration Basin 
Sludge Mixer 1

Secondary 
Treatment

Aeration Basins MX-3510 Mixer - Banana 
Blade

2012 Need to match 
up serial 
number with 
equipment in 
the field. See 
nameplates for 
serial number 
0630014-0019 
& 0530027-
0029

Flygt 
Coporation

4430.010-0564 Same as above Same as above 6.2 1730 460 3 60

100 Aeration Basin 
1

Aeration Basin 
Sludge Mixer 2

Secondary 
Treatment

Aeration Basins MX-3520 Mixer - Banana 
Blade

2012 Need to match 
up serial 
number with 
equipment in 
the field. See 
nameplates for 
serial number 
0630014-0019 
& 0530027-
0029 

Flygt 
Coporation

4430.010-0564 Same as above Same as above 6.2 1730 460 3 60

101 Aeration Basin 
1

Aeration Basin 
Sludge Mixer 3

Secondary 
Treatment

Aeration Basins MX-3530 Mixer - Banana 
Blade

2012 Need to match 
up serial 
number with 
equipment in 
the field. See 
nameplates for 
serial number 
0630014-0019 
& 0530027-
0029 

Flygt 
Coporation

4430.010-0564 Same as above Same as above 6.2 1730 460 3 60

103 Aeration Basin 
1

Aeration Basin 
Sludge Mixer 4

Secondary 
Treatment

Aeration Basins MX-3540 Mixer - Banana 
Blade

2012 Need to match 
up serial 
number with 
equipment in 
the field. See 
nameplates for 
serial number 
0630014-0019 
& 0530027-
0029 

Flygt 
Coporation

4430.010-0564 Same as above Same as above 6.2 1730 460 3 60

104 Aeration Basin 
2

Aeration Basin 
Sludge Mixer 5

Secondary 
Treatment

Aeration Basins MX-3610 Mixer - Banana 
Blade

2012 Need to match 
up serial 
number with 
equipment in 
the field. See 
nameplates for 
serial number 
0630014-0019 
& 0530027-
0029 

Flygt 
Coporation

4430.010-0564 Same as above Same as above 6.2 1730 460 3 60

105 Aeration Basin 
2

Aeration Basin 
Sludge Mixer 6

Secondary 
Treatment

Aeration Basins MX-3620 Mixer - Banana 
Blade

2012 Need to match 
up serial 
number with 
equipment in 
the field. See 
nameplates for 
serial number 
0630014-0019 
& 0530027-
0029 

Flygt 
Coporation

4430.010-0564 Same as above Same as above 6.2 1730 460 3 60

107 Aeration Basin 
2

Aeration Basin 
Sludge Mixer 7

Secondary 
Treatment

Aeration Basins MX-3630 Mixer - Banana 
Blade

2012 Need to match 
up serial 
number with 
equipment in 
the field. See 
nameplates for 
serial number 
0630014-0019 
& 0530027-
0029 

Flygt 
Coporation

4430.010-0564 Same as above Same as above 6.2 1730 460 3 60

108 Aeration Basin 
2

Aeration Basin 
Sludge Mixer 8

Secondary 
Treatment

Aeration Basins MX-3640 Mixer - Banana 
Blade

2012 Need to match 
up serial 
number with 
equipment in 
the field. See 
nameplates for 
serial number 
0630014-0019 
& 0530027-
0029 

Flygt 
Coporation

4430.010-0564 Same as above Same as above 6.2 1730 460 3 60
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157 Secondary 
Clarifiers 6

Secondary 
Sludge Scum 
Pit Mixer 1

Secondary 
Treatment

Secondary 
Clarifier Basins

Mixer - High 
Speed

2009 Flow: 1898 
gpm. There are 
three more but i 
am not sure 
where they are 
located.

Flygt 
Coporation

4620 Flygt 
Corporation

2.3 1675 460 3 60

93 Bioselector 
Basins

High Speed 
Mixer 1

Secondary 
Treatment

Bioselector 
Basins

M-1 Mixer - High 
Speed

Verify serial 
numbers when 
units are 
removed for 
service. Install 
date unknown.

Flygt 
Coporation

4660.410-1349 4660.410-
0950018

Flygt 
Corporation

Same as above Same as above 15 575 460 3 60

94 Bioselector 
Basins

High Speed 
Mixer 2

Secondary 
Treatment

Bioselector 
Basins

M-2 Mixer - High 
Speed

Verify serial 
numbers when 
units are 
removed for 
service. Install 
date unknown.

Flygt 
Coporation

4660.410-1349 4660.410-
0950019

Flygt 
Corporation

Same as above Same as above 15 575 460 3 60

95 Bioselector 
Basins

High Speed 
Mixer 3

Secondary 
Treatment

Bioselector 
Basins

M-3 Mixer - High 
Speed

Verify serial 
numbers when 
units are 
removed for 
service. Install 
date unknown.

Flygt 
Coporation

4660.410-1349 4660.410-
0950020

Flygt 
Corporation

Same as above Same as above 15 575 460 3 60

96 Bioselector 
Basins

High Speed 
Mixer 4

Secondary 
Treatment

Bioselector 
Basins

M-4 Mixer - High 
Speed

Verify serial 
numbers when 
units are 
removed for 
service. Install 
date unknown.

Flygt 
Coporation

4660.410-1349 4660.410-
0950021

Flygt 
Corporation

Same as above Same as above 15 575 460 3 60

97 Bioselector 
Basins

High Speed 
Mixer 5

Secondary 
Treatment

Bioselector 
Basins

M-5 Mixer - High 
Speed

Verify serial 
numbers when 
units are 
removed for 
service. Install 
date unknown.

Flygt 
Coporation

4660.410-1349 4660.410-
0950022

Flygt 
Corporation

Same as above Same as above 15 575 460 3 60

98 Bioselector 
Basins

High Speed 
Mixer 6

Secondary 
Treatment

Bioselector 
Basins

M-6 Mixer - High 
Speed

Verify serial 
numbers when 
units are 
removed for 
service. Install 
date unknown.

Flygt 
Coporation

4660.410-1349 4660.410-
0950023

Flygt 
Corporation

Same as above Same as above 15 575 460 3 60

269 Turblex Blower 
Bldg

Evaporative 
Cooler 1

Secondary 
Treatment

Utilities EC-3715 Other 1992 Cooler 1.5 460 3 60

277 Turblex Blower 
Bldg

Roof Exhaust 
Fan 1

Secondary 
Treatment

Utilities REF-3716 HVAC - Fan 1992 120 1 60

278 Turblex Blower 
Bldg

Roof Exhaust 
Fan 2

Secondary 
Treatment

Utilities REF-3726 HVAC - Fan 1992 120 1 60

279 Turblex Blower 
Bldg

Roof Exhaust 
Fan 3

Secondary 
Treatment

Utilities REF-3736 HVAC - Fan 1992 120 1 60

340 Turblex Blower 
Bldg

Secondary 
Treatment

Aeration Basins RTU 1 HVAC - Fan 2008 Aaon Ram-013-3-0-
BB02-000

200705-
AMCK04611

460 3 60

271 Turblex Blower 
Bldg

Evaporative 
Cooler 2

Secondary 
Treatment

Utilities EC-3725 Other 1992 Cooler. 
Information 
unavailable.

1.5 480 3 60

272 Turblex Blower 
Bldg

Evaporative 
Cooler 3

Secondary 
Treatment

Utilities EC-3735 Other 1992 Cooler. The 
units are hard 
to work on.

Sun 
Manufacturing 
Inc.

############# 15FC-36-00 2478-EC-3725 1.5 460 3 60

398 DAF Bldg 1 RAS Control 
Panel

Secondary 
Treatment

Secondary 
Clarifier Basins

RS-113 Controls Include VFD. 
Not used.

Louis Allis 480 3 60

372 DAF Bldg 1 WAS Pump 2 
Control Panel

Secondary 
Treatment

Secondary 
Clarifier Basins

Controls Schneider 
Electric 

460 3 60

201 Headworks Blower Building 
Hot Water 
Heater

Secondary 
Treatment

Utilities EWH-2 Other 2000 Hot water 
heater, 6 gallon 
capacity

AO Smith Corp DEL-6 240 3 60

374 Admin Bldg Motor Control 
Center

Secondary 
Treatment

Utilities MCC-2 Electrical - 
Motor Control 
Center

1982 Square D Model 4 A-589092-100 
& A-589021-
023

480 3 60

378 Admin Bldg Electrical Panel 
L

Secondary 
Treatment

Utilities Panel-L Electrical - 
Panel

1982 Square D 120-208 1 60

382 Admin Bldg Switchboard 1 Secondary 
Treatment

Utilities SDS-1 Electrical - 
Panel

1982 Siemens ############# 460 3 60

375 Admin Bldg Motor Control 
Center

Secondary 
Treatment

Utilities MCC-1 Electrical - 
Motor Control 
Center

1982 Square D A-589036-A-
58942, A-
589023, A-
58925, A-
589026

480 3 60

386 Admin Bldg Electrical Panel 
P

Secondary 
Treatment

Utilities Panel P Electrical - 
Panel

1982 Square D 460 3 60

391 Admin Bldg Electrical Panel 
M

Secondary 
Treatment

Utilities Panel-M Electrical - 
Panel

1982 Square D 120-208 1 60

397 Admin Bldg Step down 
Transformer

Secondary 
Treatment

Utilities H-80 Electrical - 
Transformer

1982 480-208-120V Square D 460 3 60

388 DAF Bldg 1 WAS Pump 1 
Control Panel

Secondary 
Treatment

Sludge Holding Controls 2010 Schneider 
Electric

460 3 60
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426 Secondary 
Clarifiers 6

Secondary 
Clarifier 5 & 6 
Sludge Pump 
Control Pnl

Secondary 
Treatment

Secondary 
Clarifier Basins

Secondary 
Clarifier PLC 
Cabinet

Controls 2010 Yukon 460 3 60

1140 Hoffman Blower 
Bldg

Unit Heater Secondary 
Treatment

Utilities UH-1 HVAC - 
Electrical Unit 
Heater

1992 Berko 460 3 60

362 Hoffman Blower 
Bldg

Motor Control 
Center

Secondary 
Treatment

Bioselector 
Basins

MCC-BB Electrical - 
Motor Control 
Center

1992 Siemens 460 3 60

359 Hoffman Blower 
Bldg

Control Panel 
LA

Secondary 
Treatment

Utilities LA Electrical - 
Panel

1992 Siemens 120-208 1 60

351 Hoffman Blower 
Bldg

120/240 
Transformer

Secondary 
Treatment

Utilities T-1 Electrical - 
Transformer

1992 Siemens 460 3 60

355 Hoffman Blower 
Bldg

Centrifugal 
Blower Control 
Panel 1 2 3

Secondary 
Treatment

Bioselector 
Basins

Controls 1992 Yukon 460 3 60

367 Hoffman Blower 
Bldg

PD Compressor 
Control Panel

Secondary 
Treatment

Bioselector 
Basins

Controls 1992 460 3 60

46 Sludge Storage 
Tank 2

Sludge Storage 
Tank 2 
Submersible 
Mixer

Solids Handling Sludge Holding Mixer - High 
Speed

Flygt 
Coporation

4670 20 460 3 60

128 Digester 
Building

Digester Gas 
Booster North

Solids Handling Anaerobic 
Digesters

Other 1991 Gas booster Eclipse ############# HB-4623 91-1453 Baldor Z920733 P791 3 460 3 60

76 Digester 
Building

Recirculation 
Sludge Grinder 
1

Solids Handling Sludge Holding SL-GR-01 Grinders 2009 Reducer 
serial#: CL 
0105147, 
Reducer Ratio: 
29:1

JWC 
Environmental

30004T-1206 105 28 3-1-2 Baldor Reliance Super E Motor F0809111293 3 1760 460 3 60

125 Dewatering 
Bldg

Biosolids 
Dewatering Belt 
Conveyor 

Solids Handling Sludge 
Dewatering

Conveyors 2008

81 Digester 
Building

Digester Heat 
Exchanger 1

Solids Handling Sludge Holding M-2-4-1 Heat 
Exchangers

1992 National Board 
#: 14797

Alfa-Laval 
Thernal

############# Spiral 20052

82 Digester 
Building

Digester Heat 
Exchanger 2

Solids Handling Sludge Holding M-2-4-2 Heat 
Exchangers

1992 National Board 
#: 14798

Alfa-Laval 
Thernal

############# Spiral 20053

127 Digester 
Building

Digester Heat 
Exchanger 3

Solids Handling Anaerobic 
Digesters

M-2-4-3 Heat 
Exchangers

1992 National Board 
#: 14799

Alfa-Laval ############# Spiral 20054

131 Digester 
Building

Hot Water 
Boiler North

Solids Handling Anaerobic 
Digesters

M-4-1-1 Boilers 1984 Kewanee ############# 7L280X Marathon EVF 
56T34F5306J P

3 3450 460 3 60

285 Composting 
Faciity

Exhaust Fan 1 Solids Handling Compost 
Building

EF-1 HVAC - Fan 2008 7.5 460 3 6

289 Composting 
Faciity

Exhaust Fan 3 Solids Handling Compost 
Building

EF-3 HVAC - Fan 2008 7.5 460 3 60

288 Composting 
Faciity

Exhaust Fan 2 Solids Handling Compost 
Building

EF-2 HVAC - Fan 2008 7.5 460 3 60

123 Dewatering 
Bldg

Belt Filter Press 
1

Solids Handling Sludge 
Dewatering

BFP-01 Filter Press 2008 Andritz 2.0 Meter SMX-
S8 V

460 3 60

124 Dewatering 
Bldg

Belt Filter Press 
2

Solids Handling Sludge 
Dewatering

BFP-02 Filter Press 2008 Andritz 2.0 Meter SMX-
S8 V

460 3 60

320 FeCl2 Injection Unit Heater 1 Solids Handling Ferric Chloride UH-1 HVAC - Fan 2009 460 3 60
330 DAF Bldg 2 Exhaust Fan 4 Solids Handling DAF Thickening EF-104 HVAC - Fan 2008 Greenheck 0.25 803 115 1 60

379 DAF Bldg 2 Anvic 
International

Solids Handling Utilities Other Unknown 460 3 60

291 Composting 
Faciity

Exhaust Fan 4 Solids Handling Compost 
Building

EF-4 HVAC - Fan 2008 7.5 460 3 60

292 Composting 
Faciity

Exhaust Fan 5 Solids Handling Compost 
Building

EF-5 HVAC - Fan 2008 7.5 460 3 60

293 Composting 
Faciity

Exhaust Fan 6 Solids Handling Compost 
Building

EF-6 HVAC - Fan 2008 7.5 460 3 60

294 Composting 
Faciity

Exhaust Fan 7 Solids Handling Compost 
Building

EF-7 HVAC - Fan 2008 7.5 460 3 60

295 Composting 
Faciity

Exhaust Fan 8 Solids Handling Compost 
Building

EF-8 HVAC - Fan 2008 7.5 460 3 60

296 Composting 
Faciity

Supply Fan 1 Solids Handling Compost 
Building

SF-1 HVAC - Fan 2008 7.5 460 3 60

297 Composting 
Faciity

Supply Fan 2 Solids Handling Compost 
Building

SF-2 HVAC - Fan 2008 7.5 460 3 60

298 Composting 
Faciity

Supply Fan 3 Solids Handling Compost 
Building

SF-3 HVAC - Fan 2008 7.7 460 3 60

299 Composting 
Faciity

Supply Fan 4 Solids Handling Compost 
Building

SF-4 HVAC - Fan 2008 7.5 460 3 60

300 Composting 
Faciity

Supply Fan 5 Solids Handling Compost 
Building

SF-5 HVAC - Fan 2008 7.5 460 3 60

301 Composting 
Faciity

Supply Fan 6 Solids Handling Compost 
Building

SF-6 HVAC - Fan 2008 7.7 460 3 60

302 Composting 
Faciity

Supply Fan 7 Solids Handling Compost 
Building

SF-7 HVAC - Fan 2008 7.5 460 3 60

303 Composting 
Faciity

Supply Fan 8 Solids Handling Compost 
Building

SF-8 HVAC - Fan 2008 7.5 460 3 60
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255 DAF Bldg 2 Exhaust Fan 1 Solids Handling DAF Thickening EF-101 HVAC - Fan 2008 Greenheck GB-200-4 11743627 0904 0.25 115 1 60

328 DAF Bldg 2 Exhaust Fan 2 Solids Handling DAF Thickening EF-102 HVAC - Fan 2008 2,450 CFM Greenheck GB-200-4 11743626 0904 0.25 543 115 1 60

329 DAF Bldg 2 Exhaust Fan 3 Solids Handling DAF Thickening EF-103 HVAC - Fan 2008 1,850 CFM Greenheck GB-161-4 11743628 
0904/11743629 
0904

0.25 803 115 1 60

331 DAF Bldg 2 Unit Heater 1 Solids Handling DAF Thickening UH-101 Other 2008 Gas Unit 
Heater. No info 
tags available.

Garage Guy. 115 1 60

332 DAF Bldg 2 Unit Heater 2 Solids Handling Utilities UH-102 Other 2008 Gas Unit Heater Garage Guy 115 1 60

333 DAF Bldg 2 Unit Heater 3 Solids Handling Utilities UH-103 Other 2008 Gas Unit 
Heater, No info 
tags available.

Garage Guy 115 1 60

334 DAF Bldg 2 Unit Heater 4 Solids Handling Utilities UH-104 Other 2008 Gas heater. No 
info available.

Garage Guy. 115 1 60

427 Digester 
Building

??? Control 
Panel

Solids Handling Anaerobic 
Digesters

DTC-3 PLC 
Panel

Controls Yukon 460 3 60

126 Dewatering 
Bldg

Dewatering 
Sludge Grinder

Solids Handling Sludge 
Dewatering

GR-01 Grinders 2008 JWC 
Environmental

30004T-1206 103596-1-1 Baldor 
Industrial 
Motors

F0608100256 3 1725 460 3 60

396 DAF Bldg 1 Grinder Control 
Panel

Solids Handling Aeration Basins Controls Disposable 
Waste Systems 
Inc

460 3 60

67 DAF Bldg 1 Sludge Grinder Solids Handling Sludge Holding Grinders JWC 
Environmental

VM3611 Baldor 
Industrial

30001-12-6 6825 3 1725 460 3 60

384 DAF Bldg 1 DAF Pump 3 
Control Panel

Solids Handling DAF Thickening Controls Schneider 
Electric 

460 3 60

399 DAF Bldg 1 DAF Pump 4 
Control Panel

Solids Handling DAF Thickening Controls Schneider 
Electric 

460 3 60

129 Digester 
Building

Hot Water 
Boiler South

Solids Handling Anaerobic 
Digesters

M-4-1-2 Boilers 1984 Kewanee ############# 7L280X Marathon WVL56T34D53
16A L

3 3450 460 3 60

321 FeCl2 Injection Unit Heater 2 Solids Handling Ferric Chloride UH-2 HVAC - 
Electrical Unit 
Heater

2009 Indeeco ############# 233-FA-0106U-
C2DT

Indeeco 0.25 1725 480 3 60

428 Dewatering 
Bldg

Motor Control 
Center

Solids Handling Utilities MCC-1 Electrical - 
Motor Control 
Center

2009 Eaton / Cutler 
Hammer

############# Freedom Series 
2100

SAQ43842 
IT.002-FVC

460 3 60

441 Digester 
Building

Motor Control 
Center

Solids Handling Utilities MCC-6 Electrical - 
Motor Control 
Center

1991 Westinghouse ############# 2100 DA22709 IT.1-
FVC

480 3 60

318 FeCl2 Injection Exhaust Fan 1 Solids Handling Anaerobic 
Digesters

EF-1 HVAC - Fan 2009 600 CFM Greenheck CW-090D 12008029 1002 1425 115 1 60

319 FeCl2 Injection Exhaust Fan 2 Solids Handling Ferric Chloride EF-2 HVAC - Fan 2009 600 CFM Greenheck CW-090D 12008028 1002 1425 115 1 60
308 Dewatering 

Bldg
Utility Set 3 Solids Handling Utilities US-3 HVAC - Fan 2008 Utility Set, 3050 

CFM
Loren Cook ############# 130 MHAS 130-

MHA-SD
102S935397-
01/0004503

3 1725 460 3 60

307 Dewatering 
Bldg

Utility Set 2 Solids Handling Utilities US-2 HVAC - Fan 2008 Utility Set, 3050 
CFM

Loren Cook ############# 130 MHAS 130-
MHA-SD

1028935397-
01/0004502

3 1725 460 3 60

306 Dewatering 
Bldg

Utility Set 1 Solids Handling Utilities US-1 HVAC - Fan 2008 Utility Set, 3050 
CFM

Loren Cook ############# 130 MHAS 130-
MHA-SD

102S935397-
01/0004501

3 1725 460 3 60

283 Dewatering 
Bldg

Electric Unit 
Heater

Solids Handling Utilities UH-1 HVAC - 
Electrical Unit 
Heater

2008 10 460 3 60

994 DAF Bldg 1 Exhaust Fan Solids Handling Utilities HVAC - Fan 1982 Greenbeck GB 21 014 1A 690741 AO Smith 14312CH 0.33 1725 115 1 60
995 DAF Bldg 1 Exhaust Fan Solids Handling Utilities HVAC - Fan 1982 Greenbeck GB-21-5X OD 71747 Marathon NB56T17D712

B
0.5 1725 115 1 60

996 DAF Bldg 1 Exhaust Fan Solids Handling Utilities HVAC - Fan 1982 Greenbeck GB 21 3XOD 65849 AO Smith 14212CH 0.33 1725 115 1 60
997 DAF Bldg 1 Exhaust Fan Solids Handling Utilities HVAC - Fan 1982 Out of service Greenbeck GB 21 5X10 64698 Century 07915J2 0.5 1725 115 1 60
998 DAF Bldg 1 Exhaust Fan Solids Handling Utilities HVAC - Fan 1982 Greenbeck GB-21-014-1A 690740 Dayton 3K304A 0.5 1725 115 1 60
999 DAF Bldg 1 Exhaust Fan Solids Handling Utilities HVAC - Fan 1982 Greenbeck GB-21-3QD 65847 AO Smith 14212CH 0.33 1725 115 1 60
376 DAF Bldg 1 Air Handling 

Unit Electrical 
Room

Solids Handling Utilities MAU-1 Other Electric Air 
Handling Unit

Reznor No tag 460 3 60

77 Digester 
Building

Recirculation 
Sludge Grinder 
2

Solids Handling Sludge Holding SL-GR-02 Grinders 2009 Reducer Model 
#: CNVJS-
6125Y-29-182-
T, Reducer 
Ratio: 29:1, 

JWC 
Environmental

30004T-1206 105 28 3-1-3 Baldor Reliance Super E motor F0808262469 3 1760 460 3 60

400 DAF Bldg 2 Motor Control 
Center

Solids Handling Utilities MCC-DC Electrical - 
Motor Control 
Center

2008 Square D Model 6 T-115182-
T115184

460 3 60

395 DAF Bldg 2 Motor Control 
Center

Solids Handling Utilities MCC-3 Electrical - 
Motor Control 
Center

2008 Square D Model 4 Control 
Center

A-589072 - 
A589077

460 3 60

394 DAF Bldg 2 Transformer Solids Handling Utilities Electrical - 
Transformer

2008 480-208-120V Square D 460 3 60

312 Dewatering 
Bldg

Radiant Heating 
Panel

Solids Handling Utilities RHP-1 Other 2008 Berko CP7502 120 1 60

431 Dewatering 
Bldg

Air Conditioner Solids Handling Utilities MS-1 HVAC - Air 
Conditioning 
Unit

2008 Evcon THGD18S31S3
A

W1L0368839 208-230 3 60

434 Dewatering 
Bldg

Belt Filter Press 
2 Control Panel

Solids Handling Sludge 
Dewatering

BFP-202 Controls 2009 460 3 60
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438 Dewatering 
Bldg

Belt Filter Press 
1 Control Panel

Solids Handling Sludge 
Dewatering

BFP-201 Controls 2009 Andritz 460 3 60

310 Dewatering 
Bldg

Carbon Filter Solids Handling Utilities CF-1 HVAC - Carbon 
Unit

2008 Purifil PPU-250V HO7 9141 1.0 460 3 60

430 Dewatering 
Bldg

Air Handling 
Unit

Solids Handling Utilities MA-1 Other 2008 Air Handler Reznor ############# RPBL600-8S-
MV-H

3BGI792JF09 5 460 3 60

373 DAF Bldg 1 Main Breaker 
Panel -120V

Solids Handling Utilities LP-1 Electrical - 
Panel

1982 Square D 460 3 60

380 DAF Bldg 1 Step down 
Transformer

Solids Handling Utilities Electrical - 
Transformer

1982 480-208-120V Square D 460 3 60

387 DAF Bldg 1 Motor Control 
Center

Solids Handling Utilities MCC-4 Electrical - 
Motor Control 
Center

1982 Square D 4 A-589196, 504, 
505, 410, 411, 
412 & 413

460 3 60

392 DAF Bldg 1 DAF Poly Room 
Heater

Solids Handling Utilities HVAC - 
Electrical Unit 
Heater

1982 QMark 460 3 60

402 DAF Bldg 1 DAF Control 
Panel

Solids Handling DAF Thickening Controls 1982 460 3 60

27 DAF Bldg 2 Settled Sludge 
Collector

Solids Handling DAF Thickening Drive 
Mechanical

2008 Chain and 
flight, Gear 
reducer output 
speed 0.67 - 3.3 
rpm

Eurodrive Eurodrive K67R37D16BD
T71D4-KS

0.5 1800 Adjustable 460 3 60

442 Dewatering 
Bldg

Gas Heater Solids Handling Utilities UH-1 HVAC - Gas 
Make Up Air

2008 Rheem 
Manufacturing 
Company

############# RH1P1817STA
NJA

208-240 1 60

130 Digester 
Building

Digester Gas 
Booster South

Solids Handling Anaerobic 
Digesters

Other 1991 Gas booster Eclipse ############# HB-4623 91/1452 Baldor Z920733 P791 3 460 3 60

421 FeCl2 Injection Electrical Panel 
208-120

Solids Handling Utilities LP-FC Electrical - 
Panel

2010 Siemens ############# P1C30BL30BS 000300 460 3 60

424 FeCl2 Injection 480 Electrical 
Panel

Solids Handling Utilities Electrical - 
Panel

2010 Siemens P2 460 3 60

429 Digester 
Building

Step down 
Transformer

Solids Handling Utilities T-1 Electrical - 
Transformer

1984 Westinghouse 391 60435 480-208-120 3 60

432 Digester 
Building

Electric Panel Solids Handling Utilities Panel HP1 Electrical - 
Panel

1984 Westinghouse 944679 480V 3 60

436 Digester 
Building

Digester 
Control Panel

Solids Handling Anaerobic 
Digesters

Local Panel 
LCP

Controls 1984 460 3 60

439 Digester 
Building

Electrical Panel Solids Handling Utilities Panel LP-1 Electrical - 
Panel

1984 Westinghouse 208-120 3 60

422 FeCl2 Injection Electric Unit 
Heater

Solids Handling Utilities UH-2 HVAC - 
Electrical Unit 
Heater

2009 Indeeco ############# 233-FA-0036U-
CT2T

Indeeco 0.25 1725 460 3 60

141 FeCl2 Injection FeCl2 Storage 
Tank

Solids Handling Ferric Chloride Tanks 2009 4000 gallon 
capacity

Belco ############# 30735

423 FeCl2 Injection Step down 
Transformer

Solids Handling Utilities Electrical - 
Transformer

2010 Eaton ############# DT-3 J09H06802 480-208-120 3 60

425 Digester 
Building

Air Handling 
Unit

Solids Handling Utilities MAU-3 HVAC - Gas 
Make Up Air

1991 Rapid 2000 9200 460 3 60

83 Digester 
Building

Waste Gas 
Burner

Solids Handling Anaerobic 
Digesters

M-3-6 Other 1991 Digester Gas 
Burner -7000 
SCFM @ 1.5" 
pressure drop

Groth 8392B-06-AS-
050200

0907116-01-1

259 UV Disinfection Exhaust Fan 2 Tertiary 
Treatment

Utilities EAF-2 HVAC - Fan 1997 1750 115 1 60

262 UV Disinfection Exhaust Fan 4 Tertiary 
Treatment

Utilities EAF-4 HVAC - Fan 1997 Cook ACE-B 0.75 1750 460 3 60

70 Filters Disc Filter 1 Tertiary 
Treatment

DIsc Filters TF-01 Other 2008 Disc Filter, 10 
micron 
polyester filter 
element, 
Backwash 
Pump: 
Grundfos model 
MTR32-11/4, 
15hp, 132 GPM 
@ 110 PSI

Hydrotech 2220-2F 6063 SEW-Eurodrive S77DTE90S4 850121007.08 1.5 460 3 60

71 Filters Disc Filter 2 Tertiary 
Treatment

DIsc Filters TF-02 Other 2009 Disc Filter, 10 
micron 
polyester filter 
element, 
Backwash 
Pump: 
Grundfos model 
MTR32-11/4, 
15hp, 132 GPM 
@ 110 PSI

Hydrotech 2220-2F 6064 SEW-Eurodrive S77DTE90S4 850121007.08 1.5 460 3 60
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72 Filters Disc Filter 3 Tertiary 
Treatment

DIsc Filters TF-03 Other 2009 Disc Filter, 10 
micron 
polyester filter 
element, 
Backwash 
Pump: 
Grundfos model 
MTR32-11/4, 
15hp, 132 GPM 
@ 110 PSI

Hydrotech 2220-2F 6065 SEW-Eurodrive S77DTE90S4 850121007.08 1.5 460 3 60

264 UV Disinfection Electric Unit 
Heater

Tertiary 
Treatment

Utilities EUH-01 HVAC - 
Electrical Unit 
Heater

1997 Berko HUHAA-520 1600 208 1 60

265 UV Disinfection Gas Fired Unit 
Heater 1

Tertiary 
Treatment

Utilities GUH-1 HVAC - Gas 
Make Up Air

1997

337 Filters Standby 
Generator

Tertiary 
Treatment

Utilities Electrical - 
Generator

1994 Onan 45EM K920492056 480 3 60

257 UV Disinfection Exhaust Fan 1 Tertiary 
Treatment

Utilities EAF-1 HVAC - Fan 1997 Loren ACE-B135C4B 0.33 1725 115 1 60

261 UV Disinfection Exhaust Fan 3 Tertiary 
Treatment

Utilities EAF-3 HVAC - Fan 1997 Loren 19506B 0.75 1725 460 3 60

263 UV Disinfection Exhaust Fan 5 Tertiary 
Treatment

Utilities EAF-5 HVAC - Fan 1997 Vibrations Cook ACE-B 0.75 1750 460 3 60

266 UV Disinfection Gas Fired Unit 
Heater 2

Tertiary 
Treatment

Utilities GUH-2 HVAC - Gas 
Make Up Air

1997 Reznor

267 UV Disinfection Gas Fired Unit 
Heater 3

Tertiary 
Treatment

Utilities GUH-3 HVAC - Gas 
Make Up Air

1997 Reznor 115 1 60

268 UV Disinfection Gas Fired Unit 
Heater 4

Tertiary 
Treatment

Utilities GUH-4 HVAC - Gas 
Make Up Air

1997 Electric? 
Berkeley 
huhaa520. 208

Reznor 115 1 60

158 UV Disinfection UV Disinfection 
Bank 1A

Tertiary 
Treatment

Disinfection Other 1996 UV Disinfection 
Bank

Trojan UV 3000

159 UV Disinfection UV Disinfection 
Bank 1B

Tertiary 
Treatment

Disinfection Other 1996 UV Disinfection 
Bank

Trojan UV 3000

160 UV Disinfection UV Disinfection 
Bank 2A

Tertiary 
Treatment

Disinfection Other 1996 UV Disinfection 
Bank

Trojan UV 3000

161 UV Disinfection UV Disinfection 
Bank 2B

Tertiary 
Treatment

Disinfection Other 1997 UV Disinfection 
Bank

Trojan UV 3000

350 UV Disinfection Control Panel Tertiary 
Treatment

Disinfection DTC-4 PLC 
Panel

Controls 1997 Yukon 460 3 60

347 UV Disinfection UV Control 
Panel

Tertiary 
Treatment

Disinfection Controls 1997 Trojan SCC SCC00616 460 3 60

343 UV Disinfection Temperature 
Control Panel

Tertiary 
Treatment

Utilities Controls 1997 Ener-Tech 460 3 60

342 UV Disinfection Power Source 
Monitoring 
Panel

Tertiary 
Treatment

Utilities Electrical - 
Panel

1997 Cutler-Hammer 460 3 60

338 UV Disinfection UV Distribution 
Panel

Tertiary 
Treatment

Utilities UVDP Electrical - 
Panel

1997 Cutler-Hammer 460 3 60

345 UV Disinfection Unknown 
Transformer

Tertiary 
Treatment

Utilities Electrical - 
Transformer

1997 Cutler-Hammer 460 3 60

349 UV Disinfection Lighting Panel 1 Tertiary 
Treatment

Utilities LP-1 Electrical - 
Lighting

1997 460 3 60

352 UV Disinfection Main 
Distribution 
Source Panel 1

Tertiary 
Treatment

Utilities MDS-1 Electrical - 
Power Source

1997 Cutler-Hammer 460 3 60

353 UV Disinfection Lighting 
Transformer

Tertiary 
Treatment

Utilities LT-1 Electrical - 
Transformer

1997 Cutler-Hammer 460 3 60

357 UV Disinfection Main Power 
Source 2 Main

Tertiary 
Treatment

Utilities MDS 2 - Main Electrical - 
Power Source

1997 Cutler-Hammer 460 3 60

358 UV Disinfection Main 
Distribution 
Source - Tie 
Breaker

Tertiary 
Treatment

Utilities MDS - Tie 
Breaker

Electrical - 
Power Source

1997 Cutler-Hammer 460 3 60

361 UV Disinfection Main 
Distribution 
Source 2

Tertiary 
Treatment

Utilities MSD - 2 Electrical - 
Power Source

1997 Cutler- Hammer 460 3 60

363 UV Disinfection Main 
Distribution 
Source 1 - Main

Tertiary 
Treatment

Utilities MSD-1 Main Electrical - 
Power Source

1997 Cutler-Hammer 460 3 60

365 UV Disinfection UV Transformer 
1 & 2

Tertiary 
Treatment

Utilities UVT - 1 & 2 Electrical - 
Transformer

1997 Hammond 
Power 
Solutions

460 3 60

364 UV Disinfection UV Main 
Transfer Switch

Tertiary 
Treatment

Utilities UV MTS Electrical - 
Panel

1997 Cutler- Hammer 460 3 60

368 UV Disinfection Lighting Control 
Panel

Tertiary 
Treatment

Utilities LCP Controls 1997 Yukon 460 3 60

393 UV Disinfection Motor Control 
Center

Tertiary 
Treatment

Utilities MCC-8 Electrical - 
Motor Control 
Center

1997 Cutler-Hammer ############# Freedom 2100 HPX16156 
IT.015-FVC

480 3 60

401 UV Disinfection Moto Control 
Center

Tertiary 
Treatment

Utilities MCC-7 Electrical - 
Motor Control 
Center

1997 Cutler-Hammer ############# Freedom 2100 HPX16156 
IT014-FVC

480 3 60

PRELIMINARY DRAFT MISC EQUIPMENT ASSET INVENTORY



OBJECTID Building Name Name Process System Asset ID Equipment ID Equipment 
Type

INSTALLATION
YEAR

Notes Manufacturer 
Name

Manufacture 
Date

Model Number Serial Number Motor 
Manufacturer

Motor Model 
Number

Motor Serial 
Number

Motor 
Horsepower

Motor Speed Motor Voltage Motor Phase Motor 
Frequency

162 UV Disinfection UV Disinfection 
Bank 3B

Disinfection Other 1996 UV Disinfection 
Bank

Trojan UV 3000

163 UV Disinfection UV Disinfection 
Bank 3A

Disinfection Other 1996 UV Disinfection 
Bank

Trojan UV 3000

164 UV Disinfection UV Disinfection 
Bank 4B

Disinfection Other 2008 UV Disinfection 
Bank

Trojan UV 3000

165 UV Disinfection UV Disinfection 
Bank 4A

Disinfection Other 2008 UV Disinfection 
Bank

Trojan UV 3000

344 WWTP Pump Non-Potable 
Water pump 2 
VFD

Utilities Drive VFD ABB 460 3 60

990 Engineering 
Building

Air makeup HVAC - Gas 
Make Up Air

Rheem RKKA-
9A060JK13E

2A5642ADAAF
460012721

208/230 1 60

992 Supply's Office Makeup Air Unit HVAC - Gas 
Make Up Air

Trane 4YCC3-----
K1064AA

9334r--- 0.5 208/230 1 60

993 WWM 
Conference 
Room

Air Conditioning 
Unit

HVAC - Air 
Conditioning 
Unit

Trane ############# 4TTM3036A100
0Aa

102036Y4AA 208/230 1 60

1001 Diesel Auxilary 
Power 
Generator

Standby 
Generator

Utilities Electrical - 
Generator

277/480V Marathon Magna One 
682FDR8074G
G-P000 W

VA 3562709-1 1800 460 3 60

1002 Diesel Auxilary 
Power 
Generator

Service 
Disconnect

GDSB-1 Electrical - 
Panel

Cutler Hammer 480/277V 3 60

448
982 Admin Bldg Lab Exhaust 

Fan 1
Utilities HVAC - Fan 1982 Kewaunee 2C-3302-06 b-37124 Dayton 0.5 1725 460 3 60

390 Admin Bldg HVAC Control 
Panel

Utilities ECP-1 Controls 1982 460 3 60

983 Admin Bldg Lab Exhaust 
Fan 2

Utilities HVAC - Fan 1982 Kewaunee 
scientific

2C-3301-B6 B-37123dayton 0.33 1725 208-230 3 60

377 Admin Bldg Rapid Gas 
Heaters

Utilities HVAC - Gas 
Make Up Air

1982 Rapid 
Engineering

460 3 60

977 Admin Bldg Exhaust Fan Utilities HVAC - Fan 1982 GB 14 017 3A 690738 GE 0.25 1725 115 3 60
311
304
433
66
11
65
25
26
68

284
435
440
437
991

1003 Diesel Auxilary 
Power 
Generator

Manual transfer 
Switch

Electrical - 
Panel

PNW Power Cutler Hammer SPB 100 480 3 60

1004 Diesel Auxilary 
Power 
Generator

Main 
Disconnect 
Breaker 
Switchboard 1

MDB-1 Electrical - 
Panel

Cutler Hammer 480 3 60

1005 Diesel Auxilary 
Power 
Generator

Utility AC 
Disconnect

Electrical - 
Panel

460 3 60

1006 Diesel Auxilary 
Power 
Generator

Service 
Disconnect

Electrical - 
Panel

Siemens SBS 2000 460 3 60

975 Admin Bldg Exhaust Fan 1 Utilities HVAC EF-1 HVAC - Fan 1982 3 other fans Loren Cook GE Motors K-161 0.75 1725 208-230-460V 3 60
976 Admin Bldg Air Conditioning 

Unit
Utilities HVAC - Air 

Conditioning 
Unit

1982 Fujitsu AOU18CL DCN 012957 208-230-460 1 60

978 Admin Bldg Exhaust Fan Utilities HVAC - Fan 1982 Greenheck 690737 460 3 60
979 Admin Bldg Exhaust Fan Utilities HVAC - Fan 1982 No motor 690735 460 3 60
981 Admin Bldg Exhaust Fan Utilities HVAC - Fan 1982 Marithon Mvd48S17D205

4B
0.25 1725 115 3 60

980 Admin Bldg Air Conditioner Utilities ACU-3801 HVAC - Gas 
Make Up Air

1992 Carrier 460 3 60

6
4

444 Laboratory Air Conditioner Utilities HVAC - Air 
Conditioning 
Unit

1997 ARI 24APA560A300 5007E05409 GE 0.25 208/230V 1 60

447 Laboratory Step down 
Transformer

Utilities Electrical - 
Transformer

1997 Tag unreadable Siemens 460 3 60

984 Laboratory Exhaust Fan Utilities HVAC - Fan 1997 95G01047 460 3 60
985 Laboratory Lab Exhaust 1 Utilities HVAC - Fan 1997 Kew 2C3321B5K B-56216 Dayton 5K115S 0.33 1725 115-230 1 60
443 Laboratory Air Conditioner 

Unit
Utilities HVAC - Air 

Conditioning 
Unit

1997 ARI 24APA524A300 3008E16432 GE 0.5 208/230V 3 60
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989 Laboratory Lab Supply Fan Utilities HVAC - Fan 1997 Greenbeck Sub-10-4-CW-
TH

95G00847 0.25 1725 115 1 60

988 Laboratory Supply Fan Utilities HVAC - Fan 1997 Sub-10-4-CW-
TH

95G00846 Marathon 2VB48S17D205
4F

0.25 1725 125 1 60

987 Laboratory Lab Fan 3 Utilities HVAC - Fan 1997 2C3321C5K B-56218 0.5 1725 115/230V 1 60
986 Laboratory Lab Fan 2 Utilities HVAC - Fan 1997 Kew B-56215 460 3 60
449 Maintenance 

Office
Swamp Cooler Utilities HVAC - Fan 1993 460 3 60

366 WWTP Pump Non-potable 
Water Pump 
Motor Controls

Utilities MCC-NW Electrical - 
Motor Control 
Center

2000 Siemens 460 3 60

339 WWTP Pump Unit Heater Utilities GIH-2 Other 2000 Gas Unit Heater Reznor 460 3 60

341 WWTP Pump Non-potable 
Water Pump 1 
VFD

Utilities Drive VFD ABB 460 3 60

346 WWTP Pump Lighting Control 
Panel

Utilities LCPNW Electrical - 
Lighting

2000 460 3 60

348 WWTP Pump Non-potable 
Water Pump 
Control Panel

Conveyance DTC-5 PLC 
Panel

Controls 2000 Yukon 460 3 60

354 WWTP Pump Lighting 
Transformer

Utilities LT-NW Electrical - 
Transformer

2000 Siemens 460 3 60

356 WWTP Pump Lighting Panel Utilities LPNW Electrical - 
Lighting

2000 Siemens ############# 460 3 60

360 WWTP Pump Main Switch 
Breaker

Utilities MSB-NW Electrical - 
Power Source

2000 Siemens 460 3 60
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OBJECTID Building Name Name Asset ID Equipment ID Process System Notes Compressor 
Type

Manufacturer 
Name

Model Number Serial Number Max Discharge 
Pressure

Power CFM Voltage Phase Frequency INSTALLATIO
NYEAR

21 DAF Bldg 1 Compressor 2 Solids Handling DAF Thickening Motor Model: 
47225479, 1750 
rpm

Reciprocating Ingersol-Rand 2475 1219264 3 460 3 60 2012

18 DAF Bldg 1 Compressor 1 Solids Handling DAF Thickening Tank: T 30, 
Motor 
Manufacturer: 
Baldor 
Industrial, Motor 
Model #: 
M3218T, Motor 
Serial #: 
F0511051309, 
Motor Speed: 
1750

Reciprocating Ingersol-Rand 242ON5 791916 5 460 3 60

23 Dewatering 
Bldg

Compressor 1 Solids Handling Sludge 
Dewatering

Baldor Motor, 
1725 rpm, 10 
gallon tank

Reciprocating Industrial Air of 
Texas

BM23-HL60 100 2 6.0 460 3 60 2008

10 DAF Bldg 2 DAF Compress 
1

CAU-01 Solids Handling DAF Thickening Belt drive, 
Baldor Reliance 
Industrial Motor, 
MT3611T, SN: 
F0901273376, , 
Speed: 1750

Reciprocating Quincy F325-60 QB0903060031 175 5 15 460 3 60 2009

12 DAF Bldg 2 DAF Compress 
2

CAU-02 Solids Handling DAF Thickening Reciprocating Quincy F325-60 QB0908060033 175 5 15 460 3 60 2009

29 Dewatering 
Bldg

Dewatering 
Building 
Compressor

Solids Handling Utilities 3520 rpm Upright Ingersol-Rand 2340 NAR1006.1312 5 460 3 60

24 Dewatering 
Bldg

Compressor 2 Solids Handling Sludge 
Dewatering

Reciprocating Industrial Air of 
Texas

BM23-HL60 100 2 6.0 460 3 1 2008

PRELIMINARY DRAFT COMPRESSOR ASSET INVENTORY



OBJECTID Building Name Name Asset ID Equipment ID Process System INSTALLATIO
NYEAR

Pump Type Manufacturer 
Name

Model Number Serial Number Manufacture 
Date

Polymer Flow 
Rate

Voltage Phase Frequency Notes

29 Dewatering 
Bldg

Dewatering 
Polymer 
System 2

PB-02 Solids Handling Sludge 
Dewatering

2008 Metering-
Diaphragm

Veloblend VH-8D-1800-C 0307-136 8 115 1 60 LMI Pump, 
Serial # 
12033344367-1

22 DAF Bldg 1 East Polymer 
Unit 

Solids Handling DAF 
Thickening

1992 Metering-
Diaphragm

LMI AA951 06082227432-2 1 gph @ 11 psi 120 1 60 Polymaster 
Neptune PA 
200, Seriel #: 
18850

18 DAF Bldg 1 West Polymer 
Unit

Solids Handling DAF 
Thickening

1992 Metering-
Diaphragm

LMI AA951 05092048983-1 1 gph @ 110 
psi

120 1 60 Komax, Model-
ET, serial # 
32756

11 DAF Bldg 2 Polyblend Unit 
1

PB-01 Solids Handling DAF 
Thickening

2009 Metering-
Diaphragm

LMI/Siemens M240-D1AA BS50250 1 gph @ 110 
psi

120 1 60 LMI Pump, 
model #: AA751
85PBX, serial#: 
08112700439-
4,

12 DAF Bldg 2 Polyblend Unit 
2

PB-02 Solids Handling DAF 
Thickening

2009 Metering-
Diaphragm

LMI/Siemens M240-D1AA BS50249 1 gph @ 110 
psi

120 1 60 LMI Pump, 
model #: AA761
85PBX,  serial 
#: 
XX102575032-
3

28 Dewatering 
Bldg

Dewatering 
Polymer 
System 1

PB-01 Solids Handling Sludge 
Dewatering

2008 Metering-
Diaphragm

Veloblend VH-8D-1800-C 0307-135 8 115 1 60 LMI pump, 
c931-25P, 
s#07012307020
.1
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OBJECTID Building Name Name System Process Asset ID Equipment ID INSTALLATIO
NYEAR

Compressor 
Type

Notes Manufacturer 
Name

Model Number Serial Number Diameter Height Pressure Material Flow Range

15 DAF Bldg 1 DAF Pressure 
Tank 2

DAF Thickening Solids Handling 1982 Reciprocating Chicago Boiler 
Company

829691-2 2 8 100 Steel

14 DAF Bldg 1 DAF Pressure 
Tank 1

DAF Thickening Solids Handling 1982 Reciprocating Chicago Boiler 
Company

829691-1 2 8 100 Steel

11 DAF Bldg 2 Pressure Tank 
2

DAF Thickening Solids Handling PT-02 2009 Reciprocating Siemens 2 9 130 Welded Steel 155-205

12 DAF Bldg 2 Pressure Tank 
1

DAF Thickening Solids Handling PT-01 2009 Reciprocating Siemens 2 9 130 Welded Steel 150-205

PRELMINARY DRAFT Pressure Tanks Asset Inventory
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