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ES  – Executive Summary 

ES.1 Introduction and Objectives for the Plan 
The City of Post Falls owns and operates a Water Reclamation Facility (WRF) to reclaim municipal 
wastewater generated within its boundaries. It also treats the wastewater pumped through their 8-mile-
long force main by the City of Rathdrum, Idaho. Figure ES-1 shows the City limits and general service 
territory. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The purpose of this planning effort is to give the City the guidance necessary for providing future 
improvements at its WRF for the next 20 years–from 2012 to 2032. The effort also provides preliminary 
planning for expansion beyond the 20-year evaluation period. It is important to note that both Post Falls 
and Rathdrum have developed Collection System Master Plans separately from this Facility Plan. The 
Master Plans were consulted but are considered to be stand-alone documents. 
 

Figure ES-1 – City of Post Falls 
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The Facility Plan is organized into a series of Technical Memorandums (TMs) to more easily identify the 
origin and development of improvement alternatives. A summary of the TMs and their contents follows: 
 

TM No. 1: Introduction and Overview: Includes a description of the basis and need for the planning 
document and the basic existing environmental conditions. 

TM No. 2: Existing Conditions and Systems Review: Includes a description of the existing flows and 
loads experienced at the WRF, existing WRF unit process treatment capacities and identified 
deficiencies. 

TM No. 3: Flow and Wasteload Projections: Includes a description of the projected flow and load 
increases anticipated at the WRF during the 20-year planning period. 

TM No. 4: Regulatory and Permitting Review: Includes a review of past, current, and potential 
future regulatory considerations and restrictions in relation to federal and state water quality 
regulations associated with river discharge and recycled water rules. 

TM No. 5: Unit Process and Improvement Options: Includes a review and recommendation of 
improvements and options necessary to meet anticipated treatment levels for each unit process 
within the WRF. 

TM No. 6: Alternatives Review: Includes a review of each of the major treatment alternatives 
combining individual unit process improvement recommendations, alternative effluent disposal 
options including river discharge, and reclaimed effluent reuse; comparison of environmental 
impacts and costs; and selection of a preferred alternative. 

TM No. 7: Financial Plan: Includes a capital improvement financial plan with anticipated phasing of 
projects, financial needs in relation to rates, fees and financing. 

ES.2 Regulatory Overview 
The primary impetus for this facility planning effort is to meet the increasingly stringent National 
Pollutant Discharge Elimination System (NPDES) discharge limits in the Spokane River. The NPDES 
Permits are being driven by a concern for diminished dissolved oxygen and fish tissue concentrations of 
toxic compounds. 
 
The Spokane River and Lake Spokane Dissolved Oxygen Total Maximum Daily Load (DO TMDL) was 
prepared by the Washington Department of Ecology (WDOE) and approved by the EPA in July 2010. The 
TMDL was developed to address water quality concerns in Lake Spokane (Long Lake), the upstream 
impoundment behind the Long Lake Dam. The TMDL restricts discharge of oxygen-demanding substances 
to among the lowest levels in the United States, including ammonia-nitrogen, total phosphorus, and 5-day 
carbonaceous biochemical oxygen demand (CBOD5). Since Idaho permits issued by EPA cannot cause the 
violation of a downstream water quality standard, EPA plans to issue revised NPDES Permits in 2012 
consistent with those issued by WDOE in 2010 and 2011. The anticipated permit for the City of Post Falls 
will equate to concentration limits of 8.0 mg/L (parts per million) for ammonia, 0.076 mg/L phosphorus 
(76 parts per billion), and 8 mg/L CBOD5 at 5.0 million gallons per day (mgd) of flow. Those concentration 
limits will decrease proportionally to increasing flows in the future. The permit will also likely include a 
Compliance Schedule of up to ten years to fully meet the new requirements. 
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In addition to the DO TMDL, WDOE is also requiring Washington dischargers to participate in a Regional 
Toxics Task Force (RTTF) with the express purpose of reducing polychlorinated biphenyls (PCBs) in the 
Spokane River. Fish tissue concentrations in the Spokane River and Lake Spokane led to action on toxics, 
including a proposed PCB TMDL in Washington in 2006; a TMDL for cadmium, lead, and zinc in 1998; as 
well as concerns over dioxin and a “PCB-like” flame retardant molecule called polybrominated 
diphenylether (PBDE). Under the proposed draft NPDES Permit for Post Falls, EPA does not require 
participation in the RTTF. However, the Idaho water quality standard for PCB was more stringent than the 
Washington standard until May 2012 when EPA rejected Idaho’s daily fish consumption value. Fish 
consumption essentially sets limits for 187 Water Quality Standards and 88 toxic compounds in Idaho, 
including PCBs, dioxins, and heavy metals. EPA stated that Idaho’s recommended national standard of 
17.5 g/day of fish consumption may be inadequate based on fish consumption studies completed in 
Oregon (175 g/day) by the Spokane Tribe of Indians and underway in Washington. Idaho has 90 days to 
respond to EPA over the ruling. Because of these issues, EPA intends to require Idaho dischargers to 
regularly sample influent and effluent for PCB and dioxin plus sample river water for PCBs to determine “if 
the discharges have the reasonable potential to cause or contribute to excursions above water quality 
standards for PCBs in waters in the State of Idaho, State of Washington, or the Spokane Tribe of Indians.” 
The EPA is also strongly encouraging Idaho dischargers to formally commit to participation in the RTTF as 
an alternative to immediate development of a TMDL. 
 
Heavy metals also tend to accumulate in fish tissues and create concern for human health. Idaho’s 
“TMDL for Dissolved Cadmium, Lead, and Zinc in the Surface Waters of the Lake Coeur d’Alene Basin” 
was ruled void on procedural grounds by the Idaho Supreme Court in 2003 and has not been revisited. 
Since Idaho has the Spokane River listed as a high priority water body, IDEQ contends that existing 
permit holders are limited to the mass loadings currently allowed in approved permits until a TMDL is 
approved. Therefore, river discharge limitations for metals will be influenced by both the proposed 
TMDL and the fish consumption standards being considered in 2012 and beyond. It is crucial for the City 
to stay involved in the development of these studies and resulting regulations in order to update this 
Facility Plan and provide for the required levels of treatment. 

ES.3 Existing Facilities Review and Flow and Load Projections 
The Post Falls WRF is a secondary extended aeration activated sludge wastewater treatment plant. 
Wastewater is screened and de-gritted during preliminary treatment. Flow is then split between two 
portions of the plant–one half is currently capable of biological phosphorus removal and the second half 
(2011 Upgrades) is designed for biological nutrient removal. Secondary treatment is performed through 
oxidations ditches and circular clarifiers. Flows from each half of the plant are then re-combined and 
disinfected with intense ultraviolet light. Treated flow currently discharges to the Spokane River 
downstream of the Post Falls Dam. Biosolids wasted from the secondary processes are dewatered 
utilizing belt filter presses and are trucked off site for land application and/or composting by a licensed 
third party contractor. Figure ES-2 shows the treatment processes in schematic form and Figure ES-3 
shows an aerial photograph of the existing facility. 
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Figure ES-2 – Post Falls WRF Process Schematic 
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Figure ES-3 – Post Falls WRF Aerial Photo and Site Layout 
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Flows and influent waste loads were reviewed in conjunction with historic population growth rates to 
determine past and likely projected future growth. Based on this review, 3.5 percent annual growth was 
selected as a reasonable projection between the commonly-referenced values ranging from 1.5 percent 
to 9.5 percent per year. Utilizing the 3.5 percent annual growth rate, projected average daily flow and 
loads through the 20-year planning period appear in Table ES-1. To provide a conservative estimate, 
peaking factors relative to average daily flows were assumed to remain consistent and re-applied to the 
projected average conditions. 

Table ES-1 – Projected Influent Flows 

 

“2007-2011” 
Historical Flow 

(mgd) 

2011 
Peaking Factor a 

 

2031 
Projected Flows 

(mgd) 

Peak Hour Flow (Max Instantaneous) 5.54 2.30 12.0 

Observed Maximum Day 4.05 1.68 8.7 

Statistical Maximum Day 3.04 1.26 6.5 

Statistical Maximum Week 2.76 1.15 6.0 

Statistical Maximum Month 2.61 1.08 5.6 

Average Daily Flow 2.41 (2.62) b --- 5.2 

Statistical Minimum Month 2.23 0.92 4.8 

Actual Minimum Day 1.84 0.76 3.9 

a 

b 
Relative to Average Daily Flow 2007-2011. 
Current 2011 average to be used as baseline for projections. 

 
Influent wasteloads were also projected through the 20-year planning period and are shown in Table ES-2. 

Table ES-2 – Projected 2031 Waste Loads 

 

Projected 
BOD Load 
(lbs/day) 

Projected 
TSS Load 
(lbs/day) 

Projected 
NH3-N Load 

(lbs/day) 

Projected 
TP Load 
(lbs/day) 

Projected 
AOR Load 
(lbs/day) 

Actual Maximum Day 16,360 26,062 1,931 449 27,172 

Statistical Maximum Day 15,726 19,707 1,900 398 26,847 

Statistical Maximum Week 13,844 13,944 1,770 359 26,360 

Statistical Maximum Month 12,574 12,080 1,650 331 25,536 

Average Daily Load 10,973 10,202 1,436 297 22,578 

Statistical Minimum Month 9,577 8,706 1,277 256 20,199 

Actual Minimum Day 6,341 6,363 1,074 212 16,203 
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ES.4 Alternatives Evaluation 
In order to meet the permitting and treatment objectives identified in the plan as well as provide for 
continued growth to its member entities, the City of Post Falls is considering four general improvement 
alternatives. They are: 
 

• Alternative 1: No action alternative 

• Alternative 2: Additional treatment with seasonal river discharge (expand to partial reuse 
system to 3.2 mgd on existing land; no new land) 

• Alternative 3: Additional treatment for seasonal river discharge combined with expanded full 
seasonal reuse (expansion of reuse land to 5.2 mgd) 

• Alternative 4: Modifications to existing treatment system for full seasonal reuse (growing 
season) and non-growing season winter storage (emergency river discharge) 

 
Each of these alternatives (as well as the potential environmental impacts, advantages, disadvantages, 
and 20-year life cycle costs) is discussed in more detail in Technical Memorandum 6. Necessary 
improvements to the WWTP facility are similar for Alternatives 2 and 3. Potential site layout for the 
WWTP improvements (as well as potential reuse expansion alternatives) is considered for the 20-year 
planning period. The goal of this plan is to receive public comment on these potential alternatives so the 
City can appropriately select the preferred alternative. 

ES.4.1 Alternative 1: No Action Alternative 
For this alternative, the City would not implement any improvements to the wastewater treatment 
facilities. This option is not recommended due to the following: 
 

• The City of Post Falls will likely be unable to meet upcoming effluent discharge standards. The 
non-compliance situation will likely continue in the future unless improvements are 
implemented. This will likely result in fines and/or other penalties imposed by regulatory 
agencies. 

• Effluent quality from the facility will most likely continue to worsen in the future as the 
treatment facilities become overloaded. 

• Future residential and commercial growth may be restricted through a building moratorium 
unless the improvements are implemented. This may result in a loss of business and reduced 
property values and revenues. 

ES.4.2 Alternative 2: Additional treatment for seasonal river discharge combined 
with seasonal reuse (during growing season to 3.2 mgd) 

Under this option, the City would upgrade the existing WRF system targeting year-round discharge to 
the Spokane River. For this alternative, the existing treatment system would expand their secondary 
BNR facilities, combined with some form of effluent filtration. The following are recommended 
improvements under this alternative: 
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• Preliminary Treatment: Add flow equalization to plant influent to decrease impacts of peak 
flows on downstream unit processes. Relocate and expand headworks with flow equalization. 

• Biological Treatment: Increase biological capacity by improving adding mechanical equipment to 
OD 6, additional Secondary Clarifier No. 8. 

• Effluent Filtration: Provide coagulation/settling and filtration to meet increased river discharge 
effluent requirements. 

• Disinfection System: Increase reliability of existing UV disinfection system. 

• Outfall: Increase capacity of river outfall pipeline. 

• Laboratory/SCADA: Improve laboratory and process control systems for increased analytical 
requirements. 

• Solids Handling: Expand and improve solids handling and processing systems to handle 
increased chemical sludge generation from advanced phosphorous removal systems. 

• Reuse Site: The system will need improved with pipelines and irrigation equipment on existing 
land. 

• Irrigation Pump Station: A new irrigation pump station would be required to irrigate the 
expanded reuse site. The pump station would likely consist a new building, with multiple 
irrigation pumps with a combined capacity of 5000 gpm (average daily flow of 3.2 mgd); 
piping, fittings, controls, and flow meters for distribution to the reuse site irrigation system 
during the growing season. 

• Miscellaneous Improvements: Additional improvements required for this alternative include: 

o Site fencing around the storage lagoon and land application site to keep wildlife, debris and 
unauthorized personnel from entering the site.  

o Extension of power to the new storage lagoon site for irrigation pump station. 

o Site piping for the transmission lines to the lagoon, irrigation pump station, and land 
application site. 

o Groundwater monitoring wells around the land application site to monitor potential impacts 
on the surrounding aquifer.  

o Wheel line, drip, or center pivot irrigation system for the new land application site. 

o A gravel access road to the new storage lagoon and/or land application site. 

• Toxic Substances: 

o It is crucial for the Idaho dischargers including the City of Post Falls to stay actively involved 
in working with IDEQ to address the issue of lead, cadmium, and zinc concentrations in the 
Spokane River. This Facility Plan currently anticipates that the water quality standards for 
the Spokane River can be addressed through coordination and negotiation with IDEQ (likely 
a TMDL process). The objective of that effort is to show that City of Post Falls discharges 
materially improve metals water quality due to their inherent hardness characteristics and 
thereby avoid an expensive quaternary (fourth level) process that would appear to provide 
no demonstrateable benefit. 
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o As discussed in TM #4, concentrations of polychlorinated biphenyls (PCBs), dioxins, and 
polybrominated diphenyl ethers (PBDE) are also being considered for TMDLs by the State of 
Washington and/or the Spokane Tribe of Indians. Pilot studies at the City of Spokane and a 
literature review indicate that these compounds are reduced by 95 percent or higher across 
full tertiary treatment facilities similar to those proposed by this Facility Plan. It is unclear if 
and/or what other measures may be required to achieve Idaho or downstream water 
quality standards. 

o These questions regarding metals and trace refractory organics should be addressed as part 
of any proposed pilot testing by the City of Post Falls and on-going coordination with IDEQ, 
EPA, and the State of Washington. 

ES.4.3 Alternative 3: Additional treatment for seasonal river discharge combined 
with full seasonal reuse (during growing season to 5.2 mgd) 

For this alternative, the existing treatment system would be utilized for treatment of the wastewater 
combined with the same in-plant improvements identified for Alternative 2. In addition to these 
improvements, the system would expand the seasonal reuse activities described in Alternative 2 in 
order to match the average daily flow conditions for the 20-year period. 
 
During the non-growing season, treated effluent will continue to be discharged to the Spokane River. 
During the growing season, treated effluent would then be pumped to new storage lagoons where it 
would be held until it could be applied through a slow-rate land application site for irrigation of a crop. 
The following are recommended improvements under this alternative: 
 

• Preliminary Treatment: Same as Alternative 2. 

• Biological Treatment: Same as Alternative 2. 

• Effluent Filtration: Same as Alternative 2. 

• Disinfection System: Same as Alternative 2 with expansion for increased disinfection 
requirements for reuse. 

• Outfall: Same as Alternative 2. 

• Laboratory/SCADA: Same as Alternative 2. 

• Solids Handling: Same as Alternative 2. 

• Storage Lagoon: 7-day storage would be added as a buffer to process upset and for equalization 
of flows for irrigation. The Spokane River would be retained for non-growing season or non-
compliance reuse disposal of reclaimed water. 

• Reuse Site: The system will need to be improved with pipelines and irrigation equipment. 
Additional land will be required to provide the necessary irrigated acreage. An additional 582 
acres will be required for 5.2 mgd ADF. 

• Irrigation Pump Station: A new irrigation pump station would be required to irrigate the 
expanded reuse site. The pump station would likely consist of a new building, with multiple 
irrigation pumps with a combined capacity of 5,500 gpm (peak day equalized flow of 7.7 mgd); 
piping, fittings, controls, and flow meters for distribution to the reuse site irrigation system. 
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• Miscellaneous Improvements: Additional improvements required for this alternative include: 

o Site fencing around the storage lagoon and land application site to keep wildlife, debris, and 
unauthorized personnel from entering the site. 

o Extension of power to the new storage lagoon site for irrigation pump station. 

o Site piping for the transmission lines to the lagoon, irrigation pump station, and land 
application site. 

o Groundwater monitoring wells around the land application site to monitor potential impacts 
on the surrounding aquifer. 

o Wheel line, drip, or center pivot irrigation system for the new land application site. 

o A gravel access road to the new storage lagoon and/or land application site. 

• Toxic Substances: Same as Alternative 2 

ES.4.4 Alternative 4: Modifications to existing treatment system for full seasonal 
reuse (growing season) and non-growing season winter storage (emergency 
river discharge) 

For this alternative, the existing treatment system would be utilized for treatment of the wastewater 
combined with the same in-plant improvements identified for Alternative 2. In addition to these 
improvements, the reuse activities would be expanded as necessary for year round reuse and winter 
storage. The existing river discharge would be retained as an alternative disposal point for recycled 
water that does not fully meet the Class A specifications. 
 
The following are recommended improvements under this alternative: 
 

• Preliminary Treatment: Same as Alternative 2. 

• Biological Treatment: Same as Alternative 2. 

• Effluent Filtration: Same as Alternative 2, with reduced chemical usage and reduced capital 
investment (increased hydraulic loading rates on filters). 

• Disinfection System: Same as Alternative 2, with expansion for increased disinfection 
requirements for reuse. 

• Outfall: Expanded and retained for emergency discharge. 

• Laboratory/SCADA: Improve laboratory and process control systems for increased analytical 
requirements. 

• Solids Handling: Expand and improve solids handling and processing systems. 

• Toxic Substances: No river discharge requires no new improvements to meet recycled water 
requirements. 

• Storage Lagoon: 7-day storage would be added as a buffer to process upset, and for 
equalization of flows for irrigation. The Spokane River would be retained for non-growing 
season or non-compliance reuse disposal of reclaimed water. 
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• Reuse Site: The system will need improved with pipelines and irrigation equipment. Additional 
land will be required to provide the necessary irrigated acreage. An additional 2298 acres will 
be required for 5.2 mgd ADF. 

• Irrigation Pump Station: A new irrigation pump station would be required to irrigate the 
expanded reuse site. The pump station would likely consist a new building, with multiple 
irrigation pumps with a combined capacity of 11000 gpm (average daily flow of 5.2 mgd); 
piping, fittings, controls, and flow meters for distribution to the reuse site irrigation system 
during the growing season. 

• Miscellaneous Improvements: Additional improvements required for this alternative include: 

o Site fencing around the storage lagoon and land application site to keep wildlife, debris, and 
unauthorized personnel from entering the site. 

o Extension of power to the new storage lagoon site for irrigation pump station. 

o Site piping for the transmission lines to the lagoon, irrigation pump station, and land 
application site. 

o Groundwater monitoring wells around the land application site to monitor potential impacts 
on the surrounding aquifer.  

o Wheel line, drip, or center pivot irrigation system for the new land application site. 

o A gravel access road to the new storage lagoon and/or land application site. 
 

A summary of the likely costs and projects associated with each alternative is presented in Table ES-3. 
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Table ES-3 – Opinion of Probable Costs 
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ES.5 Selected Alternative 

ES.5.1 Alternative Comparison of Environmental Considerations 
A summary of the potential environmental concerns related to the project alternatives are as follows in Table ES-4. 

Table ES-4 – Screening Level Environmental Concerns 

Environmental Criteria No Improvements (Alternative 1) 

(Alternative 2) 
Additional treatment with year 

round river discharge 
(continuation of current practices) 

and seasonal reuse on existing 
land 

(Alternative 3) 
Additional treatment for seasonal 

river discharge combined with 
100% seasonal reuse (during 

growing season) 

(Alternative 4) 
Modifications to existing 

treatment system for full seasonal 
reuse (growing season) and non-
growing season winter storage 

(emergency river discharge) 

Climate and Physical Aspects (Topography, 
Geology, and Soils) 

No Impact Yes – excavation for treatment facilities and 
pipeline (Short-Term and Minor Long-Term 

Impact) 

Yes – excavation for treatment facilities, 
expanded reuse and pipeline (Short-Term and 

Minor Long-Term Impact) 

Yes – excavation for treatment facilities and 
pipeline (Short-Term and Minor Long-Term 

Impact) 

Population, Economic, and Social Profile Yes - No ability to expand system. No 
growth allowed within system. (Short- and 

Long-Term Impact) 

Yes - potential risk as system grows and 
inability to meet river discharge requirements 

year-round (Potential Long-Term Impact) 

Yes – lower potential risk as system grows 
and inability to meet discharge requirements 

year-round (Potential Long-Term Impact 

Yes - potential risk as system grows and 
inability to meet reuse requirements year-

round (Potential Long-Term Impact) 

Land Use No Impact No Impact Yes - expanded reuse will potentially re-
purpose land identified for Reuse expansion 

(Potential Long-Term Impact) 

Yes - expanded reuse will potentially re-
purpose land currently utilized for other 
purposes (Potential Long-Term Impact) 

Floodplain Development No Impact No Impact No Impact No Impact 

Wetlands and Water Quality Yes - significant water quality issues related 
to inability to treat wastewater (Short- and 

Long-Term Impact) 

Yes - moderate risk as system grows to 
consistently treat wastewater to meet river 

water quality requirements (Long-Term 
Impact) 

Yes – POSITIVE, reduced risk as system 
grows to consistently treat wastewater to meet 
river water quality requirements (Long-Term 

Impact) 

Yes – POSITIVE, significantly reduced risk to 
meet river water quality requirements (Long-

Term Impact) 

Wild and Scenic Rivers No Impact No Impact No Impact No Impact 

Cultural Resources No Impact Yes - potential Impact if cultural resources are 
identified in pipeline corridors (Potential Short-

Term and Long-Term Impact) 

Yes - potential Impact if cultural resources are 
identified in pipeline corridors (Potential Short-

Term and Long-Term Impact) 

Yes - potential Impact if cultural resources are 
identified in pipeline corridors (Potential Short-

Term and Long-Term Impact) 

Flora and Fauna No Impact Yes – temporary site disturbance, but can be 
mitigated with BMPs (Short-Term Impact) 

Yes – temporary site disturbance, but can be 
mitigated with BMPs (Short-Term Impact) 

Yes – temporary site disturbance, but can be 
mitigated with BMPs (Short-Term Impact) 
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Environmental Criteria No Improvements (Alternative 1) 

(Alternative 2) 
Additional treatment with year 

round river discharge 
(continuation of current practices) 

and seasonal reuse on existing 
land 

(Alternative 3) 
Additional treatment for seasonal 

river discharge combined with 
100% seasonal reuse (during 

growing season) 

(Alternative 4) 
Modifications to existing 

treatment system for full seasonal 
reuse (growing season) and non-
growing season winter storage 

(emergency river discharge) 

Recreation and Open Space No Impact No Impact No Impact No Impact 

Agricultural Lands No Impact No Impact (no change to land classification) Yes – POSITIVE expanded reuse may 
increase agricultural lands (Potential Long-

Term Impact) 

Yes- POSITIVE expanded reuse may 
increase agricultural lands (Potential Long-

Term Impact) 

Air Quality No Impact Yes – temporary construction emissions, but 
can be mitigated with BMPs (Short-Term 

Impact) 

Yes – temporary construction emissions, but 
can be mitigated with BMPs (Short-Term 

Impact) 

Yes – temporary construction emissions, but 
can be mitigated with BMPs (Short-Term 

Impact) 

Energy No Impact Yes – increased energy consumption with 
facility upgrades (Long-Term Impact) 

Yes – increased energy consumption with 
facility upgrades (Long-Term Impact) 

Yes – increased energy consumption with 
facility upgrades (Long-Term Impact) 

Public Health Yes - water quality concerns with effluent 
discharge to river (Short- and Long-Term 

Impact) 

Yes – POSITIVE, improved ability to meet 
discharge requirements to river (Long-Term 

Impact) 

Yes – POSITIVE, improved ability to meet 
discharge requirements to river (Long-Term 

Impact) 

Yes – POSITIVE, eliminate requirements to 
meet discharge requirements to river (Long-

Term Impact) 

Alternative Preliminary Cost Opinion 
(Total 2012 Present Worth Capital + O&M) 

--- $78,500,000 $83,600,000 $164,100,000 
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ES.5.2 Potential Build-Out Site Plan 
Alternative No. 3 was selected as the preferred alternative as recommended by J-U-B, City staff, and the 
City Council. The final selected alternative was determined by the City Council after receiving input from 
the public and regulatory agencies for all alternatives. The recommendation was developed from 
regulatory considerations reviewed in TM No. 4 and the development of treatment alternatives 
presented in TM No. 5. A wide range of alternatives was considered during the development of this plan 
for meeting the City’s wastewater treatment and disposal requirements. The recommended alternative 
provides a flexible, long-term management approach for the City while identifying a phased 
implementation program to meet capacity and treatment requirements for the next 20 years. 
 
Figure ES-3 provides a general layout for Alternative No. 3 facilities at the City’s WRF site and adjacent 
City-owned vacant parcels. It also shows how these facilities may be expanded over time to serve the 
projected build-out of the WRF. 

ES.6 Financial Plan 
Prior to selection of the alternative by the Council, and as a means to more fully understand the 
potential impact to their constituents, the City authorized J-U-B's subconsultant (FCS Group) to 
complete a basic preliminary draft analysis on the recommended Alternative No. 3. The intent of the 
analysis is to put the financial elements of alternative selection into perspective so that better review 
decisions could be made but without the expense of completing a full financial plan for every 
alternative. Alternative No. 2 has a similar treatment approach with less expensive reuse expenditures; 
therefore, its economic impact would be less than Alternative No. 3. Alternative No. 4 requires similar 
treatment improvements but relies exclusively on permanently removing discharge from the Spokane 
River and relying solely on reuse property for wastewater disposal. The cost for additional land to 
provide storage and disposal is high, making this alternative the highest cost option over time compared 
to Alternative No. 3. Ultimately, upon consideration of factors, including environmental concerns, public 
comments, and costs, Alternative No. 3 was selected by the Council. 
 
Critical important financial analysis parameters and assumptions utilized are listed in TM No. 7. 
 
This financial approach tends to utilize relatively conservative assumptions for future projections in 
order to provide reliable system funding. This draft approach currently projects the annual average rate 
increase of 9.46 percent for the average City customer to fully fund Alternative No. 3, including 
construction, operations, maintenance, and full-funded depreciation reserves. Table ES-5 shows how 
these rate increases would apply during projected years when bonding would be required. 
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Table ES-5 – Preliminary Rate Analysis Summary (Alternative No. 3) 

 2013 2018 a 2023 b 
Cumulative Increase from 2012 (%) 2.50% 72.40% 131.42% 

Total Monthly Rate (Avg User) $49.63 $49.63 a $68.35 b 

a NPDES Permit compliance schedule driven project borrowing completed in 2017. 
b Growth/capacity driven project borrowing completed in 2021. 

 
Table ES-5 shows that, while the projected annual rate increases for the entire planning period average 
9.46 percent, the first five years require the majority of the funding increases. The preliminary financial 
model indicates 14.5 percent rate increases in FY 2014 and 2015; 10 and 9 percent in FY 2016 and 2017 
respectively with 7 percent increases through 2022. The overall average over the first ten years of the 
plan is 12.59 percent annual increase to meet regulatory and replacement requirements. 
 
New capacity will be funded by users requiring that capacity through capitalization fees. The financial 
model indicates that the City could decrease capitalization fees from the current $4659 per SU to no 
more than $4,563 per SU to have new users fully participate in funding their share of Alternative No. 3 
capacity. If the City decides to substantially change capitalization fees, those changes should be 
reflected in the financial model and may tend to impact rates needed for interim funding. Capitalization 
fees for the treatment portion were calculated for the City of Rathdrum. The financial model indicates 
this fee could be increased from $3,036 to $4,021 per SU. 
 
Additionally, the financial model anticipates a WWTP expansion between 2029 and 2033 with major 
collection system expansion project in 2033, as these planned facilities reach 85 percent of their 
available capacity. As such, funds are being allocated in the financial model but these projects aren’t 
shown specifically as line-items in the capital improvement program. 
 
It is important to note that the financial model is a representation of anticipated revenue and need for 
capital, operations, maintenance, and replacement funding. As such, the model should be updated 
regularly and periodically when factors such as significant capital project costs, financing terms, etc. 
become available. 
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TM 1 – Introduction and Overview 

1.1 Background 
The City of Post Falls (City) is located in the northern panhandle of Idaho, generally north of the Spokane 
River on the Rathdrum Prairie. The City’s existing Water Reclamation Facility (WRF) is located along Seltice 
Way north of Interstate 90 between Chase Road and McGuire Road. The WRF discharges reclaimed effluent 
to the Spokane River downstream of the Post Falls Dam. The City and city limits are shown on Figure 1-1. 
The City WRF also receives and treats wastewater from the City of Rathdrum. Wastewater is collected, and 
pumped to the Post Falls WRF in systems owned and operated by the City of Rathdrum. Wastewater is also 
collected and pumped within the City of Post Falls by the City’s own systems. Facility planning for the 
Rathdrum and Post Falls collection systems is done under separate documents and are not included as part 
of this Plan. 

Figure 1-1 – City of Post Falls 
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1.2 Historical Facility Planning 
Previous facility planning efforts for the Post Falls WRF were completed in 2000 by Kimball Engineering. 
Kimball and J-U-B ENGINEERS, Inc. (J-U-B) merged in 2003. Rapid growth concerns in the Post Falls and 
Rathdrum areas in 2005 to 2006 prompted a master planning update. This document titled, 
“Wastewater Treatment Plant Master Plan, February 2006 through July 2008” by J-U-B identified the 
necessary improvements to 4.0 mgd plant capacity. Those improvements were subsequently 
constructed from 2008 to 2011 expanding the plant biological capacity from 3.1 to 4.0 mgd and 
converting the new half of the facility to full biological nutrient reduction (BNR) matched with the 
existing half of the plant utilizing enhanced biological phosphorus removal. 

1.3 Planning Objectives 
The purpose of this planning effort is to give the City guidance for future improvements for its WRF for 
the next 20 years (from 2012 to 2032), and preliminary planning for expansion beyond the 20-year 
evaluation period. The Plan is organized into a series of Technical Memorandums (TMs) to help the City 
identify immediate needs as well as long-term upgrades. The TMs also allow for development of costs, 
implementation strategies, and financial planning to budget and pay for necessary upgrades. It is crucial 
that this Facility Plan be reviewed at least every five years for possible modifications to address changing 
regulatory, economic, and technological conditions that cannot be fully anticipated in advance. 
 
The primary impetus for this facility planning effort is to meet the increasingly stringent National Pollutant 
Discharge Elimination System (NPDES) discharge limits in the Spokane River. The NPDES Permits are being 
driven by a concern for diminished dissolved oxygen and fish tissue concentrations of toxic compounds. 
 
The Spokane River and Lake Spokane Dissolved Oxygen Total Maximum Daily Load (DO TMDL) was 
prepared by the Washington Department of Ecology (WDOE) and approved by the EPA in July 2010. The 
TMDL was developed to address water quality concerns in Lake Spokane (Long Lake), the upstream 
impoundment behind the Long Lake Dam. The TMDL restricts discharge of oxygen-demanding substances 
to among the lowest levels in the United States, including ammonia-nitrogen, total phosphorus, and five-
day carbonaceous biochemical oxygen demand (CBOD5). Since Idaho permits issued by EPA cannot cause 
the violation of a downstream water quality standard, EPA plans to issue revised NPDES Permits in 2012 
consistent with those issued by WDOE in 2010 and 2011. The anticipated permit for the City of Post Falls 
will equate to concentration limits of 8.0 mg/L (parts per million) for ammonia, 0.0765 mg/L phosphorus 
(76 parts per billion), and 8 mg/L CBOD5 at 5.0 million gallons per day (mgd) of flow. Those concentration 
limits will decrease proportionally to increasing flows in the future. The permit will also likely include a 
Compliance Schedule of up to 10 years to fully meet the new requirements.  
 
In addition to the DO TMDL, WDOE is also requiring Washington dischargers to participate in a Regional 
Toxics Task Force (RTTF) with the express purpose of reducing polychlorinated biphenyl’s (PCBs) in the 
Spokane River. Fish tissue concentrations in the Spokane River and Lake Spokane led to action on toxics, 
including a proposed PCB TMDL in Washington in 2006, a TMDL for cadmium, lead and zinc in 1998, as 
well as concerns over dioxin and a “PCB-like” flame retardant molecule called polybrominated 
diphenylether (PBDE). Under the proposed draft NPDES Permit for Post Falls, EPA does not require 
participation in the RTTF. However, the Idaho Water Quality Standard for PCB was more stringent than 
the Washington standard until May 2012 when EPA rejected Idaho’s daily fish consumption value. Fish 
consumption essentially sets limits for 187 Water Quality Standards and 88 toxic compounds in Idaho, 
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including PCBs, dioxins, and heavy metals. EPA stated that Idaho’s recommended national standard of 
17.5 g/day of fish consumption may be inadequate based on fish consumption studies completed in 
Oregon (175 g/day), by the Spokane Tribe of Indians, and underway in Washington. Idaho has 90 days to 
respond to EPA over the ruling. Because of these issues, EPA intends to require Idaho dischargers to 
regularly sample influent and effluent for PCB and dioxin plus sample river water for PCBs to determine “if 
the discharges have the reasonable potential to cause or contribute to excursions above water quality 
standards for PCBs in waters in the State of Idaho, State of Washington, or the Spokane Tribe of Indians.” 
The EPA is also strongly encouraging Idaho dischargers to formally commit to participation in the RTTF as 
an alternative to an immediate TMDL. 
 
Heavy metals also tend to accumulate in fish tissues and create concern for human health. Idaho’s 
“TMDL for Dissolved Cadmium, Lead, and Zinc in the Surface Waters of the Lake Coeur d’Alene Basin” 
was ruled void on procedural grounds by the Idaho Supreme Court in 2003 and has not been revisited. 
Since Idaho has the Spokane River listed as a high priority water body, IDEQ contends that existing 
permit holders are limited to the mass loadings currently allowed in approved permits until a TMDL is 
approved. Therefore, river discharge limitations for metals will be influenced by both the proposed 
TMDL and the fish consumption standards being considered in 2012 and beyond. It is crucial for the City 
to stay involved in the development of these studies and resulting regulations in order to update this 
Facility Plan and provide for the required levels of treatment. 
 
In order to meet the permitting and treatment objectives as well as provide for continued growth to its 
member entities, the City of Post Falls is considering four general improvement alternatives. They are: 
 

• Alternative 1: No action alternative 

• Alternative 2: Additional treatment with year-round river discharge (expand to partial reuse 
system to 3.2 mgd; no new land) 

• Alternative 3: Additional treatment for seasonal river discharge combined with full seasonal 
reuse to 5.2 mgd (expansion of reuse land) 

• Alternative 4: Additional treatment as necessary, no river discharge; and year-round reuse 
activities (full reuse) with non-growing season winter storage 

 
Each of these alternatives (as well as the potential environmental impacts, advantages, disadvantages, 
and 20-year life cycle costs) is discussed in more detail in Technical Memorandum 6. Necessary 
improvements to the WWTP facility are similar for Alternatives 2 and 3. Potential site layout for the 
WWTP improvements (as well as potential reuse expansion alternatives) is considered for the 20-year 
planning period. The goal of this plan is to receive public comment on these potential alternatives so the 
City can appropriately select the preferred alternative. 

1.4 Temperature, Precipitation and Prevailing Winds 
Climatic data for the area is recorded by the Coeur d’Alene Idaho Airport Weather Station in Hayden, 
Idaho. A summary of this data is provided in Table 1-1. Prevailing winds are predominantly from the 
west. The climate is generally temperate with approximately 25 inches of annual precipitation.  
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Table 1-1 – Historical Climatic Summary 

1.5 Physical Aspects: Topography, Soils and Geology 
The topography of the City of Post Falls area is depicted on the U.S. Geologic Survey (USGS) topographic 
map shown in Figure 1-2. As shown on the map, the planning area generally consists of relatively flat 
land with a gradual slope to the south towards the Spokane River. The ground surface elevation is 
approximately 2,200 feet above sea level. The Post Falls area is bordered on the south by the Spokane 
River, on the east by the City of Coeur d’Alene, on the north by rural Rathdrum Prairie in Kootenai 
County agricultural land, and on the west by the Idaho Washington State Line. 

 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Average Max. Temperature (F) 35 41 48 58 68 75 85 85 74 60 44 37 59.1 

Average Min. Temperature (F) 22 24 29 34 41.7 48 53 52 45 37 30 25 36.8 

Average Total Precipitation (in.) 3.4 2.5 2.3 1.7 2.01 1.8 0.7 0.9 1.3 2 3.1 3.6 25.26 

Average Total Snowfall (in.) 16 8.9 3.6 0.5 0 0 0 0 0 0.2 4.3 13 46 

Average Snow Depth (in.) 5 3 1 0 0 0 0 0 0 0 0 2 1 

Source: Western Regional Climate Center, wrcc@dri.edu 
Period of Record : September 1, 1895 to December 31, 2005 
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Figure 1-2 – City of Post Falls Topography Map 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Post Falls area is at the south edge of the Rathdrum Prairie. This is a glacial-outwash plain where 
soils were deposited by water from the Spokane floods 12,000 to 22,000 years ago. The floodwaters 
were released when an ice dam burst on Glacial Lake Missoula in Montana. In the Post Falls area, up to 
500 feet of sand, gravel, and silt were deposited in a relatively short period. Generally, the Prairie has 
level or gently sloping terraces with moderately steep slopes on the terrace breaks and along the 
Spokane River. Significant geologic features include the Spokane River and the Rathdrum Prairie Aquifer 
(Post Falls Comprehensive Plan). 
 
A Natural Resource Conservation Service (NRCS) Web Soil Survey Map of the Post Falls area appears in 
Figure 1-3. The Post Falls regional area is generally underlain by Avonville-Garrison-McGuire soil types. 
These soils are well drained; their composition is mainly very coarse sand and gravel, and all materials 
are porous and permeable. These soil types are primarily suitable for irrigated cropland and rangeland. 
Table 1-2 summarizes various characteristics of the predominant soil types in the area. 
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 Figure 1-3 – NRCS Web Soil Survey Map 
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Table 1-2 – Soil Characteristics 

Soil Map 
Unit Description Slope 

Percent 
of Area Drainage Class Permeability 

Available 
Water 

Capacity 
Frequency of 

Ponding/Flooding 

102 Avonville 
gravelly 

coarse sandy 
loam 

0 to 20 2.7% Well Drained Moderate High 
to High 

Low None/None 

103 Avonville fine 
gravelly silt loam 

0 to 7 percent 7.0% Well Drained Moderate High 
to High 

Low None/None 

104 Avonville fine 
gravelly silt loam 

7 to 20 percent 0.1% Well Drained Moderate High 
to High 

Low None/None 

119 Garrison 
gravelly silt loam 

0 to 7 percent 
slopes 

67.7% Somewhat 
Excessively Drained 

Moderate High 
to High 

Low None/None 

120 Garrison very 
stony silt loam 

0 to 7 percent 
slopes 

2.2% Somewhat 
Excessively Drained 

Moderate High 
to High 

Low None/None 

121 Pits, gravel NA 0.1% NA NA NA None/None 

149 McGuire-Marble 
association 

0 to 7 percent 
slopes 

14.9% Somewhat 
Excessively Drained 

High Low None/None 

150 McGuire-Marble 
association 

20 to 45 
percent 
slopes 

1.6% Somewhat 
Excessively Drained 

High Low None/None 

156 Narcisse 
silt loam 

0 to 5 percent 
slopes 

0.8% Moderately 
Well Drained 

Moderate High 
to High 

High Occasional/None 

177 Skalan 
gravelly loam 

5 to 25 percent 
slopes 

0.1% Well Drained Moderate High 
to High 

Low None/None 

178 Skalan-Rock 
outcrop complex 

5 to 30 percent 
slopes 

1.8% Well Drained Moderate High 
to High 

Low None/None 

205 Water NA 0.9% NA NA NA NA 

Source: Natural Resource Conservation Service – Web Soil Survey 
 

1.6 Surface Water and Groundwater Hydrology 
The area has an abundance of high-quality water. Surface water includes the Spokane River, with its 
shoreline bordering the southern edge of the City. 
 
Below ground is the Rathdrum Prairie Aquifer, known to be one of the most vulnerable and prolific 
aquifers in the country. Soils in the City are generally dominated by alluvial sands and gravels, and are 
hydraulically connected to the Rathdrum Prairie Sensitive Resource Aquifer (RPA). Groundwater 
generally ranges from 150 to 300 feet below the ground surface. The RPA is the only Sensitive Resource 
Aquifer in Idaho. It is an aquifer high on the public’s awareness for protection, with the following 
regulation history: 
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• 1977 Panhandle Health District (PHD) and Kootenai County create “5-acre rule” to limit onsite 

septic tank and drainfield wastewater treatment to one residential unit per five acres 

• 1978 U.S. Environmental Protection Agency (EPA) Sole Source designation 

• 1980 Idaho Department of Environmental Quality (IDEQ) designation as “Special Resources 
Water” 

• 1995 IDEQ Supplement to Land Application Guidelines over Special Resource Aquifer 

• 1997 IDEQ designates as “Sensitive Resource Aquifer” 

• 2002 Idaho Department of Water Resources (IDWR) creates the Rathdrum Prairie Groundwater 
Management Area leading to adjudication 

• 2003-2007 Bi-State Hydrologic Study, with the U.S. Geological Survey (USGS) and the State of 
Washington, focuses on water quantity 

• 2006 voters approve Aquifer Protection District 

1.7 Fauna, Flora and Natural Communities 
Vegetation is an integral part of larger environmental systems. Predominate native tree species in the 
Post Falls area include Ponderosa Pine, Douglas Fir, Grand Fir, and Lodge Pole Pine. Understory plants 
that are native to the area include Snowberry, Sedge, Oregon Grape, and Idaho Fescue. The loss of 
indigenous plants can alter the character of the City and impact residents and wildlife. The City has an 
urban forestry program and supports the planting of trees throughout the community. 
 
There are a variety of plants and animals in the Post Falls urban area that contribute to the quality of life 
within the community. All species require a specific set of conditions with respect to food, water, and 
vegetative cover or other natural features necessary for protection, feeding, and reproduction. 
 
Important animal habitat areas include the riparian vegetation adjacent to the Spokane River and 
grasses on the Rathdrum Prairie, which support white tail deer, songbirds, and small mammals (Post 
Falls Comprehensive Plan). 

1.8 Housing, Industrial and Commercial Development 
The City of Post Falls encourages a balance of residential, commercial, and industrial lands that will serve 
to provide a well-balanced tax base. The City cooperates with the local business community to help 
retain, promote, and expand existing business and industry and to attract new business and clean 
industry that enhances, sustains, and diversifies the economic base. 
 
Post Falls is strategically located along Interstate-90 with easy access to metropolitan Spokane and 
Coeur d’Alene. For this and many other reasons, Post Falls has become a vibrant, growing community. 
 
Lumber and agriculture were the mainstays of the economy for most of the 20th Century, and a number 
of the residents commuted to the thriving mining district. The last 20 years of the century saw the 
decline of the lumber industry, the decline of mining, and major changes to agricultural production. 
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During this time, tourism grew into a major force and the City attracted new industries and commercial 
development. Rapid residential development also occurred. 
 
Since 2000, the City has seen a great deal of new healthcare-related development. This includes a 
specialty and rehab hospital, a new Kootenai Medical Cancer Center, numerous medical offices, and a 
new Life Care Center. This can be viewed as a significant positive trend in the community. 
 
Local “human capital” is growing and improving through enhanced educational services offered to the 
local labor force and through strengthening collaboration among business groups. The North Idaho 
College Workforce Training Center and the University of Idaho Research Park have located in Post Falls 
and continue to impact the education of the workforce. 
 
Its “natural capital”, the area’s numerous lakes, rivers, mountains, and open spaces also add to the 
overall quality of life and economic attractiveness of Post Falls. The natural resources of the area and 
region continue to attract new residents and tourists (Post Falls Comprehensive Plan). 

1.9 Cultural and Historic Resources 
Cultural and historic resources contribute to the overall wellbeing of a community and provide for an 
economic base by attracting quality businesses, residents, and tourists. Today, the Post Falls community 
is actively engaged in expanding its cultural and historic resources through the combined efforts of 
citizens and citizen groups. The Post Falls Historical Commission plays an active role in preserving the 
heritage of the community. 
 
In 1871, German immigrant, Frederick Post settled in the area. Purchasing 298 acres from Chief Seltice 
of the Coeur d’Alene tribe, he immediately set to work. Mr. Post dammed the Spokane River and 
erected the first sawmill in this portion of the country. He developed an important power supply from 
the Upper Falls of the Spokane River. Appropriately, the small town that emerged to support the milling 
and lumber industries was known as Post Falls. 
 
Remaining structures of early Post Falls include a few commercial buildings and monuments generally 
found in the older portion of the community near the Spokane River. There are some residences located 
throughout older neighborhoods, public buildings scattered throughout the community, and several 
churches in the older sections of town. Interstate-90 construction bisected the community, removing 
many earlier settlement structures. It is fortunate that several large engineering structures, such as 
bridges and canals, endure as reminders of the town’s vital association with the Spokane River and the 
railroads. 
 
The First Methodist Episcopal Church, with Gothic Revival architecture, was built in 1890 at the corner of 
Sixth Avenue and Post Street in Post Falls, Idaho. The Presbyterian Church, with Vernacular style 
architecture, was built in 1899 at the corner of Second Avenue and Henry Street. After World War I, Post 
Falls had more churches than the town could support. The Reverend Nathan Fiske, of the Presbyterian 
Church, encouraged the citizens to combine the two churches into one. 
 
Drawn by horses, the church buildings were moved and joined at their present location in 1921 at the 
corner of Fourth Avenue and William Street. The new congregation became the Community 
Presbyterian Church. Through the years, the Community Presbyterian Church served people from 
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around the area. The church brought together a rich tapestry of people and became the gathering place 
in the community. The Old Church has been restored by Post Falls Community Partners and is currently 
a Regional Community Cultural Center. 
 
There are sites that have such a significant impact on the City that they warrant special attention. 
Special areas of the City include the City Center, the Spokane River Corridor, Falls Park and Treaty Rock, 
Q'emlin Park, Corbin Park, Black Bay, and Ford Rock. Other special areas include the City's entryway 
corridors and the Centennial trail. Historically, the City Center was the commercial and transportation 
center of Post Falls. Over time, its function has changed, yet the historic significance and sense of place 
is important to the citizens. Spokane Street traverses the area and provides direct access to I-90. Recent 
improvements to the district include Falls Park, Centennial Trail, and street trees and new sidewalks on 
the lower part of Spokane Street. 
 
The City Center has great potential for a community focal point. Significant developable land provides a 
prime opportunity for an innovative private and/or public partnership. Another resource is the future 
development of the Spokane riverfront. Through creative street and architectural designs, landscaping, 
etc., the opportunity exists to tie together recreation (e.g., the Spokane River, Falls Park, and Treaty 
Rock), rehabilitated historic buildings, cultural uses, and a mix of commercial and housing uses. The 
district would attract tourists and serve as a focal point for City life (Post Falls Comprehensive Plan). 

1.10 Floodplains and Wetlands 
Flood-prone areas in Post Falls are found primarily along the Spokane River and are noted on Federal 
Emergency Management Agency (FEMA) maps located at the City’s Community Development 
Department. There is very little property within the City that could be subject to flooding, and most of 
these areas have been developed or are in park areas (Post Falls Comprehensive Plan). 

1.11 Wild and Scenic Rivers 
The Spokane River begins on the northern end of Lake Coeur d’Alene and eventually drains into the 
Upper Columbia River. From Lake Coeur d’Alene, the river traverses west until reaching the Post Falls 
dam and natural 40-foot waterfall. Continuing west across the Idaho-Washington state line, it eventually 
passes over four more dams in the City of Spokane. It is finally impounded by the Long Lake and Little 
Falls dams, forming Long Lake, a 15-mile-long reservoir. The river flows 112 miles from Post Falls Dam in 
Idaho to Lake Roosevelt (the Upper Columbia River) in Washington. 
 
The River is a valuable resource for the City of Post Falls, being a key natural feature in the City that 
provides recreation, power, and scenic waterfalls the City is named after. 
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TM 2 – Existing Conditions and Systems Review 

2.1 Collection System Description 
The City of Post Falls Wastewater Collection System routes sanitary wastewater from the service areas, 
including the City of Rathdrum, to the Water Reclamation Facility (WRF) via a combination of gravity 
sewers, pump stations, and force mains. 
 
The City of Post Falls pumps wastewater to their WRF through a system of approximately 30 lift stations 
and force mains. The treatment plant also receives wastewater from the City of Rathdrum’s 8-mile parallel 
force main. Wastewater from Rathdrum is blended with City of Post Falls and treated at the WRF. A copy of 
the agreement between the City of Post Falls and the City of Rathdrum for wastewater treatment and 
discharge is included in Appendix 2-B. 

2.2 Collection System Capacity Evaluation 
The City of Post Falls has completed their update to their 2000 Collection Master Plan under separate 
cover from this 2011 WRF Facility Plan. An important part of the City’s master planning effort was to 
gain an understanding of its collection system. A hydraulic model of the sewer system was developed to 
evaluate the capacity of the existing sewer collection system and establish a tool for planning future 
expansions. Hydra sewer modeling software (developed by Pizer, Inc.) was used to create the model. 
 
The Collection System Master Plan was developed following the completion of the Rathdrum Prairie 
Sewer Master Plan that encompassed build-out evaluations for the cities of Post Falls, Rathdrum, and 
Hayden Areas of City Impact. Together, these Collection System Master Plans will guide the planning, 
infill, and expansion of the Post Falls Collection System to route wastewater to the Post Falls WRF. 

2.3 Recent WRF Upgrades 
The Post Falls WRF is located on the south side of Seltice Way between McGuire Road and Chase Road. 
The treatment plant was originally constructed in 1984 and has undergone periodic upgrades since then. 
Following the 2000 WRF Master Plan (Kimball, 2000), several improvement projects have been 
implemented at the WRF to address maintenance and capacity issues. A synopsis of the WRF 
improvements include: 
 

• 1984 Treatment Plant Construction 
• 1987 Phase 1 Stage 2 – 1.0 MGD Treatment Plant Expansion 
• 1988 Sludge Dewatering Facilities 
• 1990 Phase 2 Stage 1 – 1.5 MGD Treatment Plant Expansion 
• 1995 Phase 2 Stage 2A – New Headworks 
• 1996 Phase 2 Stage 2B – Treatment Plant Expansion (including biological phosphorus removal) 
• 2001 UV Disinfection and Standby Power 
• 2001 Vactor Truck Dump Station 
• 2002 Headworks Bypass Piping and Channel Protection Coating 
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• 2002 Sludge Holding Tank No. 2 Aeration 
• 2003 Oxidation Ditch No. 2 Aeration Equipment 
• 2006 Oxidation Ditches No. 1 & No. 3 and Clarifier Upgrades 
• 2011 Upgrades: 

o Biological Nutrient Removal (BNR) Facilities 
o Secondary Treatment Expansion 
o Headworks Screening and Odor Control 
o Belt Filter Press Expansion 
o Electrical and Standby Power Improvements 

2.4 Historical Wastewater Flows and Loads 
Influent wastewater flow and loading trends at the Post Falls WRF have been increasing since 2000, with 
significant changes occurring in recent years. Figure 2-1 through Figure 2-11 present effluent total plant 
flows and influent wasteload parameters, including concentration and mass loading BOD, TSS, ammonia, 
and phosphorus. 

2.4.1 Flows 
Multiple flow meters have been used historically (influent, effluent, partial effluent). Plant staff have 
reviewed the historical records and determined the most accurate plant flow data available based on 
when each flow meter was installed and whether the meter was capturing the entire plant flow. A 
combination of effluent flow data (2001 through 2008) with the influent meter data (2009 to current) 
was determined to be used during the evaluation. Additionally, the data was evaluated and found that 
the WRF provides little attenuation of peaks; and for daily flow data, total effluent flow is equal to total 
influent flow. For the purposes of this study, a composite data set “Total Plant Flow” data has been used 
for evaluation of the WRF. Rathdrum influent flows have also been evaluated to determine current 
contribution. 
 
Combined total WRF flow was reviewed to determine existing daily peak flow rate, current average daily 
flow, and observed flow trends. As can be seen on Figure 2-1, the plant flow appears to be experiencing 
seasonal cyclic fluctuation in flow, presumably due to inflow and infiltration (I/I). A ratio of peak wet 
weather flow to average flow was generated for each year and shows that there is no discernible trend in 
the magnitude of the seasonal fluctuation, but the peaking factor generally ranges from 1.17 to 1.62 with 
an average of 1.38 since 2006. 
 
Example seasonal fluctuations in flow and general flow summaries since 2006 are shown in Table 2-1. 
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Table 2-1 – Effluent Flow Summary by Year 

Item 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

2011 
(Jan. to 

Aug. 

Dry Weather Flow (mgd) 1.09 1.11 1.67 1.81 1.89 2.00 2.00 1.84 2.12 2.06 2.20 

Average Daily Flow – Annual (mgd) 1.95 2.01 2.09 2.16 2.26 2.32 2.38 2.44 2.48 2.48 2.62 

Max – Month (mgd) 2.05 2.14 2.28 2.30 2.55 2.52 2.55 2.70 2.63 2.70 2.72 

Peak Daily Flow (mgd) 2.85 2.53 2.46 2.89 2.81 3.28 3.05 3.56 4.02 3.00 3.45 

Peak Day to Average Day Ratio 
(peaking factor) 

1.46 1.25 1.17 1.34 1.24 1.41 1.28 1.46 1.62 1.21 1.32 

 
As can be seen on Figure 2-1, plant average daily flow has increased over the past 10 years from 
approximately 1.95 mgd to approximately 2.62 mgd, with a more aggressive flow increase from 2001 to 
2007. 

Figure 2-1 – WRF Effluent Flow 
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Additionally, flow from Rathdrum is monitored to determine trending and contribution to the overall 
WRF plant flow. Influent flows from 2001 to 2011 as measured at the WRF plant influent are shown on 
Figure 2-2. 

Figure 2-2 – Rathdrum Influent Flow 

 
 
To obtain current WRF total flow and peaking characteristics for the last five years, data from 2007 to 
2011 were reviewed and analyzed. Peak hour data was developed from plant SCADA records. A 
summary of the analysis is shown in Table 2-2. 

Table 2-2 – 2007-2011 Influent Flow Summary 

Flow 

Historical Value 
2007-2011 

(mgd) 

Peaking Factor Relative 
to the Average (2007-2011) 

(mgd) 
Peak Hour 5.54 2.3 
Actual Maximum Day 4.05 1.68 
Statistical Maximum Day 3.04 1.26 
Statistical Maximum Week 2.76 1.15 
Statistical Maximum Month 2.61 1.08 
Average Day 2.41 1.00 
Average Day 2011 2.62 --- 
Statistical Minimum Month 2.23 0.92 
Actual Minimum Day 1.84 0.76 

 



 

 

City  of  Post  Fa l ls  WRF Faci l i ty  P lan  2-5  
TM No .  2 :  Exist ing  Condi t ions and Systems Rev iew –  F ina l  

F:\Projects\JUB\20-11-022 Post_Falls_WRF Facility Plan & EID\Documents\FACILITY PLAN REPORT\TMs\TM 2\TM 2_Existing Conditions and Systems Review.docx 

2.4.2 Influent Biochemical Oxygen Demand (BOD) 
The influent BOD has increased steadily in both concentration strength and total load of the waste 
stream. These trends are presented in Figure 2-3 and Figure 2-4, respectively. As can be seen in Figure 
2-4, BOD concentration has been increasing steadily since 2001, with average BOD concentration 
increasing from 214 mg/L in 2001 to 275 mg/L in 2010. The City has attributed this increase in 
concentration to increased use of low-flow lavatory fixtures and the addition of garbage disposals in 
most new residential construction and increased water conservation efforts throughout the collection 
system. As the data is still trending upward, it is not readily apparent whether the trend will continue or 
if it has stabilized. The City should continue to monitor these trends. 

Figure 2-3 – Influent BOD (mg/L) 

 



 

 

City  of  Post  Fa l ls  WRF Faci l i ty  P lan  2-6  
TM No .  2 :  Exist ing  Condi t ions and Systems Rev iew –  F ina l  

F:\Projects\JUB\20-11-022 Post_Falls_WRF Facility Plan & EID\Documents\FACILITY PLAN REPORT\TMs\TM 2\TM 2_Existing Conditions and Systems Review.docx 

 
 
 

A summary of the 2007 to 2011 influent BOD load data is presented in Table 2-3. 

Table 2-3 – 2007-2011 Influent BOD Loading Summary 

Flow 

Historical Value 
2007-2011 

(ppd) 
Peaking Factor Relative 

to the Average 
Actual Maximum Day 8,222 1.49 

Statistical Maximum Day 7,903 1.43 

Statistical Maximum Week 6,957 1.26 

Statistical Maximum Month 6,319 1.15 

Average Day 5,515 1.00 

Statistical Minimum Month 4,813 0.87 

Actual Minimum Day 3,187 0.58 
 

Figure 2-4 – Influent BOD (ppd) 
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2.4.3 Influent Total Suspended Solids (TSS) 
Similar to BOD loading, total suspended solids concentrations for the facility have been trending upward 
since 2001. These trends are presented in Figure 2-5 and Figure 2-6, respectively. As can be seen in 
Figure 2-5, TSS concentration has been increasing slowly since 2001, with average TSS concentration 
increasing from 227 mg/L in 2001 to 256 mg/L in 2010. 
 
 
 

 
 
 

Figure 2-5 – Influent TSS (mg/L) 
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Figure 2-6 – Influent TSS (ppd) 

 
 
A summary of the influent TSS load data from 2007 to 2011 is presented in Table 2-4. 

Table 2-4 – 2007-2011 Influent TSS Loading Summary 

Flow 

Historical Value 
2007-2011 

(ppd) 
Peaking Factor Relative 

to the Average 
Actual Maximum Day 13,098 2.55 

Statistical Maximum Day 9,904 1.93 

Statistical Maximum Week 7,008 1.37 

Statistical Maximum Month 6,071 1.18 

Average Day 5,127 1.00 

Statistical Minimum Month 4,375 0.85 

Actual Minimum Day 3,198 0.62 
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2.4.4 Influent Ammonia Nitrogen 
Similar to BOD and TSS loading, ammonia for the facility has been trending upward slightly since 2001. 
These trends are presented in Figure 2-7 and Figure 2-8, respectively. As can be seen in Figure 2-7, 
ammonia concentration has been increasing slowly since 2001, with average concentration increasing 
from 29.6 mg/L in 2001 to37.4 mg/L in 2010. These concentrations are well within literature values for 
typical wastewater strength. 
 

Figure 2-7 – Influent Ammonia Nitrogen (mg/L) 
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Figure 2-8 – Influent Ammonia Nitrogen (ppd)  

 
 

 
A summary of the influent ammonia load data from 2007 to 2011 is presented in Table 2-5. 

Table 2-5 – Influent Ammonia Loading Summary 

Flow 

Historical Value 
2007-2011 

(ppd) 
Peaking Factor Relative 

to the Average 
Actual Maximum Day 971 1.34 

Statistical Maximum Day 955 1.32 

Statistical Maximum Week 890 1.23 

Statistical Maximum Month 829 1.15 

Average Day 722 1.00 

Statistical Minimum Month 642 0.89 

Actual Minimum Day 540 0.75 
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2.4.5 Influent Phosphorus 
Influent phosphorus concentrations have remained relatively stable since 2001. A general trend is 
observable that shows average concentration dropping since 2008 and observed “spiking” in 2003. This 
may be attributable to many products (detergents) that have changed to low or no-phosphate 
alternatives or because of the City’s industrial discharge monitoring program. These concentrations are 
well within literature values for typical wastewater strength. Overall mass load has been increasing 
generally in proportion to flow. 

Figure 2-9 – Influent Phosphorus (mg/L) 
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A summary of the daily influent total phosphorus load data from 2007 to 2011 is presented in Table 2-6. 

Table 2-6 – Influent Total Phosphorus Loading Summary 

Flow 
Historical Value 

2007-2011 
Peaking Factor Relative 

to the Average 
Actual Maximum Day 226 1.51 

Statistical Maximum Day 200 1.34 

Statistical Maximum Week 180 1.21 

Statistical Maximum Month 166 1.12 

Average Day 149 1.00 

Statistical Minimum Month 129 0.86 

Actual Minimum Day 107 0.72 
 

Figure 2-10 – Influent Phosphorus (ppd) 
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2.4.6 Actual Oxygen Required (AOR) 
AOR is a calculated variable that defines and drives the sizing of the biological treatment process. AOR is 
the calculated oxygen demand imposed by BOD and NH3-N. In general, the oxygen required is 1.5 times 
the BOD load plus 4.6 times the NH3-N load. Figure 2-11 shows both AOR and AOR/Mgal. Due to 
increasing trends in BOD and ammonia strength, the AOR/Mgal has shown a slight increase over the 
past ten years. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A summary of AOR from 2007 to 2011 has been developed to determine existing conditions and is 
shown in Table 2-7. 

Figure 2-11 – AOR (lb/day and lb/Mgal-day) 
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Table 2-7 – 2007-2011 AOR Summary 

Flow 
Historical Value 

2007-2011 
Peaking Factor Relative 

to the Average 
Actual Maximum Day 13,656 1.20 

Statistical Maximum Day 13,493 1.19 

Statistical Maximum Week 13,248 1.17 

Statistical Maximum Month 12,833 1.13 

Average Day 11,347 1.00 

Statistical Minimum Month 10,151 0.89 

Actual Minimum Day 8,143 0.72 
 

2.5 Seasonal Flow Evaluation 
As will be discussed in subsequent sections of this evaluation, new effluent discharge standards will 
require the plant to meet more strict effluent limitations during the majority of the year (February 1 to 
October 31). As this period will likely require additional unit processes to be sized based on plant flows 
and loads, it was determined that reviewing the flows and loads in two “seasons” would be appropriate. 
 
The two seasons for evaluation include November 1 to January 31 when secondary treatment standards 
will likely be required and From February 1 through October 31 when more stringent phosphorus, 
CBOD, and nutrient standards will be applicable. 
 
A summary of seasonal flow evaluation for 2001 to 2011 is shown in Table 2-8. 

Table 2-8 – Seasonal Flow Summary 

 February 1 to October 31 November 1 to January 31 

Year 
Average Day 

(mgd) 
Max Month 

(mgd) 
Peak Day 

(mgd) 
Average Day 

(mgd) 
Max Month 

(mgd) 
Peak Day 

(mgd) 
2001 1.95 2.05 2.85 1.92 1.98 2.09 

2002 1.99 2.10 2.26 2.01 2.07 2.24 

2003 2.05 2.16 2.33 2.10 2.14 2.53 

2004 2.13 2.25 2.64 2.22 2.28 2.69 

2005 2.21 2.39 2.57 2.30 2.36 2.89 

2006 2.28 2.41 2.72 2.44 2.54 2.81 

2007 2.34 2.47 2.74 2.49 2.52 3.28 

2008 2.39 2.55 3.02 2.52 2.57 2.79 

2009 2.45 2.53 2.88 2.60 2.81 4.02 

2010 2.44 2.56 2.82 2.53 2.60 2.84 

2011 2.60 2.68 2.96 2.68 2.73 3.45 

Maximum 2.60 2.68 3.02 2.68 2.81 4.02 
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In reviewing the two seasonal summaries, it can be seen that in general the “winter” season from 
November 1 to January 31 generally exhibits higher influent flows than the “summer” season from 
February 1 through October 31. The most significant difference is between the “winter” peak day flow 
of 4.02 mgd versus the “summer” peak day flow of 3.02 mgd. Differences between average day and 
max-month flows are much less significant. 

2.6 Seasonal Load Evaluation 
Similar to flow conditions, loading parameters were evaluated for both of the “seasons”. Data from 
January 1, 2007 through July 31, 2011 was used for the evaluation to determine current seasonal 
variation of loading conditions. A summary of the seasonal loads is shown in Table 2-9. 

Table 2-9 – Seasonal Load Summary (January 1, 2007 to July 31, 2011) 

 February 1 to October 31 November 1 to January 31 

Year Average Day Max Month Peak Day Average Day Max Month Peak Day 
BOD (ppd) 5,494 6,417 8222 5,727 6,349 7,910 

TSS (ppd) 5,087 6,037 13,098 5,343 6,036 10,386 

Ammonia (ppd) 717 881 971 736 843 955 

TP (ppd) 148 165 184 152 177 226 

Influent 
Temperature (C) 

16.9 22.8 23.5 14.0 17.6 18.9 

 

2.7 WRF Overview 
The Post Falls WRF is a secondary extended aeration activated sludge wastewater treatment plant. 
Wastewater is screened and de-gritted during preliminary treatment. Flow is then split between two 
portions of the plant–one half currently is capable of biological phosphorus removal and the second half 
(2011 Upgrades) is designed for biological nutrient removal. Secondary treatment is performed through 
oxidations ditches and circular clarifiers. Flows from each half of the plant are then re-combined and are 
disinfected via ultraviolet disinfection. Treated flow is currently discharged to the Spokane River 
downstream of the Post Falls Dam. Biosolids wasted from the secondary processes are dewatered 
utilizing belt filter presses and are trucked off site for land application and/or composting. A diagram of 
the existing facility is shown in Figure 2-12, with a detailed process schematic in Appendix 2-A. 

2.8 Existing Unit Process Capacity and Performance 

2.8.1 Introduction 
Each of the existing unit processes at the WRF has been evaluated to determine its current treatment 
capacity, performance, and identified deficiencies and capacity limitations. Data gathered from the past 
ten years have been utilized to evaluate the performance of these processes, with focus on recent years’ 
performance based on current operations. The detailed description of each unit process and its 
evaluation is included in subsequent sections. An aerial photo showing the existing location of the major 
unit processes and facilities on the WRF site is included in Figure 2-13. 
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Figure 2-12 – Post Falls WRF Process Schematic 
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Figure 2-13 – Post Falls WRF Aerial Photo and Site Layout  
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2.8.2 Preliminary Treatment (Headworks) 
The current headworks facility was expanded as part of the 2011 improvement project. Wastewater 
from the City of Post Falls and the City of Rathdrum is pumped to the headworks. Flows from each City 
are measured separately with 24-inch and 6-inch Parshall flumes, respectively, and then combined for 
sampling, screening, and de-gritting. 
 
The screening system consists of parallel screens with a common bypass channel. The eastern channel 
utilizes a Lakeside internally fed, in-channel drum screen. The west channel contains a Huber, in-channel 
step-screen. The capacity of the screening system is shown in Table 2-10. The screening system utilized 
a common washer-compactor unit. The Rotamat unit has an internal screenings washer system but does 
not produce a high quality solid. To mitigate this, as part of the 2011 upgrades, a common washer 
compactor unit was installed and processes waste from both the Huber step screen and the Rotamat 
unit. This washer compactor unit is a single unit and has no redundancy. The screening channels are 
shown in Figure 2-14. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The grit removal system also utilizes a common grit washer/classifier. This unit has no redundancy if it 
were to be taken off line. Grit is removed through two parallel vortex grit chambers. A summary of the 
grit system treatment capacity is shown in Table 2-10. 
 
Following grit removal, flow then passes out of the grit channels and into Distribution Box S-1. The 
pipelines from the grit channels to Distribution Box S-1 include an older 24-inch ductile iron (cement 
mortar lined) gravity line and parallel 30-inch C905 PVC gravity line (installed in 2011). The 24-inch line 
flows partially full for much of the reach and is likely experiencing deterioration from hydrogen sulfide 
attack. This piping has a peak hydraulic capacity of 7.89 mgd with the 30-inch line out of service and 13.8 
mgd with both lines active. 
 

Figure 2-14 – Screening System 
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Distribution Box S-1 splits flow between the existing BPR process (Oxidation Ditches 1-4) and the new BNR 
Ditch 5 (and future Ditch 6). Distribution Box S-1 and anaerobic selector tanks are shown in Figure 2-15. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The performance capacity of each of the preliminary treatment unit processes is shown in Table 2-10. 

Table 2-10 – Preliminary Treatment Processes Performance Capacity 

Item 
Equipment 

Manufacturer Hydraulic Capacity 
Support System Capacity 

and Comments 
Influent Flow Measurement 
– Post Falls 

Parshall Flume (24") Capacity: 12.31 mgd @ 1.75' 
depth 

Installed 1995, 
expected 20-year life 

Influent Flow Measurement 
– Rathdrum 

Parshall Flume (6") Capacity: 3.2 mgd @ 1.75' depth Installed 1995, 
expected 20-year life 

Screening Channel 1 
(Internally Fed Basket 
Screen) 

Lakeside Corp. 
Rotamat – 55”, 
¼” bar spacing 

3.1 mgd ADF 
7.1 mgd, maximum 
maximum upstream WL = 29.5" 
maximum head loss = 12.2" 

Installed 1995, 
expected20-year life 

Screening Channel 2 
(Step Screen) 

Huber, 
¼" bar spacing 

12.0 mgd, maximum 
Maximum upstream WL = 33” 

Installed 2011 

Grit Chamber 1 Induced vortex, 
7.0 Pista by Smith and 
Loveless 

7.0 MGD Installed 1995, 
expected 20-year life, 
Includes grit 
washer/classifier 

Grit Chamber 2 Induced vortex, 
12.0 Pista by Smith and 
Loveless 

12.0 MGD Installed 2011, 
expected 20-year life, 
Connects to washer/classifier 
installed in 2008 

Figure 2-15 – Distribution Box S-1 and Anaerobic Selector Tanks 
(looking east) 
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Deficiencies and limitations identified include the following: 
 

• The limiting hydraulic component in the headworks and influent piping system is the existing No. 1 
basket screen at 3.1 mgd ADF, slightly lower than the current biological capacity of 4.0 mgd. 

• The grit classifier has no redundant unit. 
• The screenings washer/compactor has no redundant unit. 

• 24-inch piping from the grit channels to Splitter Box S-1 has likely had excessive H2S attack and 
should be evaluated through CCTV inspection to determine if it is in need of replacement or 
rehabilitation. 

2.8.3 Flow Equalization 
The WRF currently has no flow equalization facilities to attenuate incoming peak flows or loads; 
however, the City tries to control peak flows to the plant by operating influent lift stations with variable 
speed pumps. 

2.8.4 Primary Treatment 
The WRF currently has no primary treatment facilities. 

2.8.5 Secondary Biological Treatment with Biological Nutrient Removal 
The facility has two secondary biological treatment trains. Train 1 consists of Oxidation Ditches 
No. 1-No. 4 and Clarifiers No. 1-No. 5. Train 2 consists of Oxidation Ditch No. 5 and Clarifiers No. 6 and 
No. 7. The trains can be operated independently, or the RAS from each train can be blended. The 
biological solids grown in the aeration basins are separated from the effluent by the secondary clarifiers 
and returned by the return activated sludge (RAS) pumps back to the anaerobic selector to be re-used in 
the treatment process. Excess biological solids are wasted from the system by the waste activated 
sludge (WAS) pumps. Both treatment trains are designed to remove BOD, TSS, ammonia, and 
phosphorus from the wastewater. Train 2 is also designed to remove nitrogen. 
 
Anaerobic Selector No. 1 (for Oxidation Ditches 1-4): The anaerobic selector is used in the biological 
phosphorus removal process. It creates ideal growing conditions for the bacteria, which perform 
phosphorus removal. The structure contains six cells. The first two cells are used to denitrify the RAS. 
The remaining four cells are used to anaerobically condition the RAS. The cells can be used in various 
combinations to vary the hydraulic residence time in ½-hour increments from ½ to 2 hours (at 3.1 mgd). 
A summary of the physical characteristics of the selector tanks is shown in Table 2-11. 
 
Several factors may influence the performance of the BPR process. A commonly used parameter to 
predict performance is the BOD:TP ratio. If BOD:TP is >20~30, BPR, in general, is feasible. 
 
In Figure 2-16, the BOD:TP ratio is plotted from 2001 to 2011. The ratio was calculated using paired sets 
of data (i.e., the BOD and TP values came from the same 24-hour composite sample). Another method 
would be to use the peak day BOD and peak day TP, but these peak loads do not necessarily occur at the 
same time and could result in an overly optimistic prediction. In the plot, it can be seen that the BOD:TP 
ratio is typically greater than 30:1, with 2005 to current date being consistently greater than 30:1. 
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Anaerobic and Anoxic Selector No. 5 (for Oxidation Ditches 5 and 6): BNR requires sequential 
anaerobic (no oxygen), anoxic (no dissolved oxygen), and aerobic (with dissolved oxygen) conditions. 
Return activated sludge (RAS) settled out of the clarifiers is returned to the anaerobic tanks and mixed 
with the influent wastewater. MLSS from the oxidation ditch is recycled to the anoxic selector where it 
provides nitrate as an oxygen source for denitrifying bacteria. As the nitrate is reduced, nitrogen is off-
gassed to the atmosphere and the activated sludge continues to oxidize the incoming wastewater as a 
food source. Denitrification allows the treatment process to beneficially recover 2.9 milligrams (mg) of 
oxygen and 3.6 mg of alkalinity (as calcium carbonate) per milligram of nitrate-nitrogen removed 
(Jeyanayagam, 2005). This represents a recovery of up to 63 percent of the oxygen and 50 percent of 
the alkalinity consumed by the ammonia oxidation process. A BNR treatment process can therefore 
reduce energy input for aeration as well as chemical input to maintain alkalinity and pH within 
acceptable discharge limits. The BNR facilities were designed to reduce total nitrogen to 10.0 mg/L and 
total phosphorus (TP) to 1.5 mg/L on a monthly average basis. A summary of the physical characteristics 
of the anoxic and anaerobic selector tanks is shown in Table 2-11. 

Figure 2-16 – BOD5:TP 
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Table 2-11 – Anoxic and Anaerobic Selector Cell Summary 

Parameter 
Selector No. 1 

(Serving ODs #1-#4) 
Selector No. 5 

(Serving OD #5) 

RAS Denitrification Tanks: 

Number 2 None 

Volume (each) 64,600 gal None 

Detention Time at 60% RAS a 1.7 Hrs a None 

Mixing Mechanical None 

Anaerobic Selector Tanks Denitrification Tanks: 

Number 4 2 

Volume (each) 64,600 58,570 

Total Nominal Detention Time 2.0 Hrs a 2.0 Hrs b 

Mixing Mechanical Mechanical 

Anoxic Selector Tanks: 

Number None 2 

AO Recycle Rate None 100% to 400% 

Volume None 353,900 

Nominal Detention Time None 6.0 Hrs b 

Mixing None Mechanical 

a Based on ADF = 2.6 mgd 
b Based on ADF = 1.4 mgd 

 
Aeration Basins (Oxidation Ditches 1-4): BOD, ammonia, and phosphorus are removed from the 
wastewater in the aeration basins. The aeration basins are of the oxidation ditch design. Their physical 
and design parameters are listed in Table 2-12 and Table 2-13. Oxidation Ditches No. 1 through No. 4 
are shown on Figure 2-17, and Oxidation Ditches No. 5 and No 6 are shown on Figure 2-18. 
 
Aeration Basins (Oxidation Ditches No. 5 and No. 6): Concrete tankage and piping for Oxidation Ditches 
No. 5 and No. 6 were constructed in the 2011 upgrades. Equipment for Ditch No. 5 was installed, with 
Ditch No. 6 being available for future expansion. 
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Figure 2-17 – Oxidation Ditches 1 through 4 (looking northeast) 

Figure 2-18 – Oxidation Ditches 5 and 6 
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Table 2-12 – Oxidation Ditch Physical Parameters 

Parameter OD #1 OD #2 OD #3 OD #4 OD #5 OD #6 

Year Constructed 1984 1987 1990 1996 2011 2011 

Volume, Mg 0.50 0.50 0.56 0.56 1.15 1.15 

Water Depth, ft 10 10 11 11 15.5 15.5 

Type of Aerator 
(Year Installed) 

Vertical Turbine 
(2006) 

Vertical Turbine 
(2003) 

Vertical Turbine 
(2006) 

Vertical Turbine 
(1996) 

Vertical Turbine 
(2011) 

Vertical Turbine b 

Number of Aerators 2 2 2 2 2 2 b 

Hp per Aerator 60 60 60 60 125 125 b 

SOTE, lbs O2/hp-hr 3.5 3.5 3.5 3.5 3.5 3.5 b 

Capacity, lbs O2/day a 10,080 10,080 10,080 10,080 21,000 21,000 b 

a Both aerators in operation.  
b Aeration equipment is not yet installed.  

 

Table 2-13 – Oxidation Ditch Design Criteria 

Parameter Value Recommended Value Units 

Number of Units 5 ---  

Total Volume 3.27 --- Mg 

Hydraulic Residence time 19.6 8-36 Hours 

Solids Residence Time 14.8 10-30 Days 

F/M 0.08 0.05-0.30 lbs BOD5/ lbs MLVSS-day 

Volumetric Loading 19.8 5-30 lbs BOD5/1000 ft3-day 

MLSS 4,000 3,000-6,000 mg/l 

Qr/Q 0.6-1.25 0.75-1.50 -- 
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Table 2-14 – Aeration Equipment Capacity at Field Conditions 

 

Aeration Equipment Capacity 
at Field Conditions 

(lbs O2/day) 

Oxidation Ditch No. 1 5,340 

Oxidation Ditch No. 2 5,340 

Oxidation Ditch No. 3 5,340 

Oxidation Ditch No. 4 5,340 

Oxidation Ditch No. 5 11,100 

All oxidation ditches with largest aerator 
out of service 

26,830 

AOR =  𝑆𝐶𝑅 [(β)(𝐴𝐶𝐹) (𝐶𝑤) − 𝐶𝐿] (2) 1.024𝑇−20

𝐶𝑆20
 

AOR = lb O2/hp • h transferred under field conditions 

SOR = lb O2/hp • h transferred in water at 20° C and zero dissolved oxygen 

β = Salinity-surface tension correction factor 

ACF = Altitude Correction Factor 

CW = Oxygen saturation concentration for tap water at given temperature and altitude 

CS20 Oxygen saturation concentration in tap water 20° C, mg/L 

CL = Operating oxygen concentration, mg/L 

T = Temperature, ° C 

α = Oxygen-transfer correction factor for waste 

Assumptions: 

β = 0.95, ∝ =0.8 

CS20 = 9.08 mg/L 

T = 22° C 

CW = 8.73 
Elev = 2,000-2,500 ft 

ALF =  0.915 

CL = 2.0 mg/l 
 
Secondary Clarifiers: The secondary clarifiers separate the activated sludge from the treated effluent. A 
portion of the sludge is wasted from the system by the WAS pumping system, and the remainder is 
returned to the treatment process using the RAS pumping system. Physical parameters and typical 
design criteria for the clarifiers are shown in Table 2-16 and Table 2-17. Details for the RAS and WAS 
pumping equipment are summarized in Table 2-18 and Table 2-19. Table 2-20 shows hydraulic capacity 
of the secondary treatment system piping. 
 
The original No. 1 and No. 2 clarifiers are small in comparison to newer clarifiers (No. 3-No. 5) and do not 
have the design advantages of the newer clarifiers such as flocculating feed wells, full radius skimmers, 



 

 

City  of  Post  Fa l ls  WRF Faci l i ty  P lan  2-26  
TM No .  2 :  Exist ing  Condi t ions and System s Rev iew –  F ina l  

F:\Projects\JUB\20-11-022 Post_Falls_WRF Facility Plan & EID\Documents\FACILITY PLAN REPORT\TMs\TM 2\TM 2_Existing Conditions and Systems Review.docx 

increased depth, etc. Normal operation is to utilize Clarifiers No. 3, No. 4, and No. 5 and retain Clarifiers 
No. 1 and No. 2 as redundant units in case of emergency. 
 
Secondary Clarifiers No. 1 through No. 5 are shown in Figure 2-19. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Secondary Clarifiers No. 6 and No. 7 are shown in Figure 2-20. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-19 – Secondary Clarifiers No. 1 through No. 5 
(looking southwest) 

Figure 2-20 – Secondary Clarifiers No. 6 & No. 7 and Splitter Box S3 
(looking north) 
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Scum skimmings from the clarifiers are directed to one of four pump stations as shown in Table 2-15. 

Table 2-15 – Scum Pump Stations 

 Clarifiers Served Comments 
Scum Pump Station No. 1 #1 & #2 Operators indicate pumps and 

controls are at end of useful life 

Scum Pump Station No. 2 #3 Operators indicate pumps and 
controls are at end of useful life 

Scum Pump Station No. 3 #4 & #5 --- 

Scum Pump Station No. 4 #6 & #7 Constructed 2011 

 

Table 2-16 – Clarifier Physical Parameters 

Parameter SC #1 & #2 SC #3 SC #4 & #5 SC #6 & #7 
Year Installed 1983 1990 1996 2011 

Diameter, ft 45 60 65 80 

Surface Area, sq ft (each) 1590 2827 3318 5026 

Weir Length, ft 141 188 204 251 

Side Wall Depth, ft 12 12 14 14 

Type of Scraper Staggered flygts Staggered flygts Spiral Spiral 

Type of Sludge Withdraw Hopper Suction tubes or hopper Sludge ring Sludge ring 

Type of Scum Skimming 3 ft box Full radius Full radius Full radius 

 

Table 2-17 – Typical Clarifier Design Parameters 

Parameter Recommended Value a Units 

Surface Overflow Rate at PHF b 1,000 gpd/ft2 

Solids Loading Rate at PHF+1Qr b 35 lbs/day-ft2 

Weir Loading Rate at PHF b 30,000 gpd/ft 

a With largest unit out of service 

b PHF = Peak Hour Flow 
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Table 2-18 – Summary of Return Activated Sludge (RAS) Pumps 

Pump No. Type Capacity gpm/TDH HP Location 
1 Non-clog centrifugal 550 gpm @ 65 ft 20 Utility Bldg #1 

2 Non-clog centrifugal 550 gpm @ 65 ft 20 Utility Bldg #1 

3 Non-clog centrifugal 450 gpm @ 10 ft 7.5 Utility Bldg #1 

4 Non-clog centrifugal 800 gpm @ 26 ft 15 Utility Bldg #1 

5 Non-clog centrifugal 880 gpm @ 30 ft 20 Utility Bldg #2 

6 Non-clog centrifugal 880 gpm @ 30 ft 20 Utility Bldg #2 

7 Non-clog centrifugal 880 gpm @ 30 ft 20 Utility Bldg #2 

 

Table 2-19 – Summary of Waste Activated Sludge Pumps 

Type 
Capacity 

gpm/TDH a HP Location Comment 

Piston Pump 50 gpm @ 28 ft 3 Utility Bldg #1 Serves Clarifiers #1-#3 

Motorized valve off of the RAS line --- N/A Utility Bldg #2 Serves Clarifiers #4 & #5 

Motorized valve off of the RAS line --- N/A Utility Bldg #2 Serves Clarifiers #6 & #7 

a TDH = Total Dynamic (friction) Head 
 

Table 2-20 – Secondary Treatment Piping Hydraulic Capacity 

Size Service From To Capacity (mgd) 

24 & 30 in parallel Pl Headworks S1 11.7 

18 ML AN1 OD1 5.2 

18 ML AN1 OD2 5.2 

18 ML AN1 OD3 5.2 

18 ML AN1 OD4 5.2 

30 Pl S1 OD5 & 6 11.5 

24 ML OD5 S2 9.0 

24 ML S2 SC6 6.7 

24 ML S2 SC7 6.7 

30 FE Junct SC6 & 7 CCT 16.7 

 
Deficiencies and limitations identified were as follows: 
 

• Pumps and controls for Scum Pump Stations No. 1 and No. 2 are at the end of their useful life. 
• Treatment train 1 has a capacity of 2.9 mgd. Train 2 has a capacity of 1.1 mgd. 
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2.8.6 Tertiary Treatment 
The WRF currently has no tertiary treatment facilities. 

2.8.7 Disinfection 
The treated effluent is disinfected with ultraviolet (UV) light. The WRF is currently equipped with parallel 
channels of vertical, in-stream ultraviolet disinfection modules. Both channels are fed by a single UV 
controller. The UV modules are set inside a previously modified chlorine contact chamber and covered 
by a steel canopy. The UV channels and disinfection system are shown in Figure 2-21 and the capacity of 
the system is shown in Table 2-21. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The UV disinfection system has a backup chlorine gas feed system with sulfur dioxide dechlorination 
system. This system is at the end of its useful life, as replacement parts for the equipment are becoming 
increasingly difficult to obtain. The chlorine gas feed system is located in Utility Building 1 (UB-1). The 
current system has two rooms–one for gas storage and scales and the second for feed and regulator 
equipment. The chlorine gas feed system was originally designed around 1-ton cylinders and contains a 
2-cylinder scale and overhead trolley hoist for off-loading cylinders. In the late 1990s, the system was 
abandoned and switched to 150# cylinders. Currently, a manually adjusted feed regulator is used when 
the system must be operated. The capacity of this system is shown in Table 2-21. All other existing 
equipment has been abandoned in-place. The chlorine system in UB-1 is shown in Figure 2-22. 
 
 
 

Figure 2-21 – UV Disinfection System (looking northwest) 
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The sulfur dioxide feed system is located in a small shelter near the utility water pump station. The SO2 
system, similar to the chlorine gas, is fed with a manual feed regulator. The capacity of the backup 
dechlorination system is shown in Table 2-21. The SO2 system is shown in Figure 2-23. 
 
 
 
 
 
  

Figure 2-22 – Chlorine Gas Feed Room Equipment (in UB-1) 
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Utility Water Building on left side; Sulfur Dioxide Building on right side 
 
  

Figure 2-23 – Sulfur Dioxide Dechlorination System 
(looking east) 
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The performance capacity of each of the disinfection treatment unit processes is shown in Table 2-21. 

Table 2-21 – Disinfection Treatment Processes Performance Capacity 

Item 

Equipment 
Manufacturer and 
Equipment Size Hydraulic Capacity Performance Data 

UV Channels Infilco Degremont 
Inc. (IDI) 

 

4 (two parallel trains 
of 2) In-Channel 

vertical tube. 

Dosage at 13.8 mgd peak hour flow = 
35.5 mWs/cm2  

• 6.0 mgd average-day flow 
assuming a peaking factor of 2.3 

• Assumes all modules operating 
 

Dosage at 10.5 mgd peak hour flow = 
35.0 mWs/cm2  

• 4.56 mgd average-day flow 
assuming a peaking factor of 2.3 

• Assumes one redundant module 
out of service 

• Influent TSS: <= 30 mg/l 

• Ultraviolet transmittance at 254 nm: 
>65% 

• Max 30 day geometric mean: 50 
mpn/100 ml 

• Max avg weekly fecal coliform: 200 
mpn/100 ml 

• Max daily fecal coliform count: 500 
mpn/100 ml 

• No more than 10% of the samples shall 
exceed a fecal coliform count of 200 
mpn/100 ml over a 30-day period. 

Gas 
Chlorination 
System 

Wallace and Tiernan Historically fed at (2.3 mg/L dose) 

Peak Capacity 120 ppd = 6.3 mgd @ 
2.3 mg/L dose 

• Per 10 States Standards, nitrified 
effluent requires ability to dose at 6 
mg/L. Peak capacity = 120 ppd = 
2.4 mgd @ 6 mg/L 

• Assumes 6 cylinders on-hand, 3 
installed for dosing with maximum of 40 
ppd draw from one cylinder to prevent 
freezing. 

Gas Sulfur 
Dioxide 
Dechlorination 
System 

Wallace and Tiernan Historically fed at (<0.8 mg/L dose) 
Peak Capacity 80 ppd = 8 mgd @ 
1.2 mg/L dose (assuming 1.5 factor of 
safety over historical usage) 

Assumes 4 cylinders on-hand, 2 installed 
for dosing with maximum of 40 ppd draw 
from one cylinder to prevent freezing. 

Chlorine Contact Chambers (ALL)  When the UV channel is taken off line, flow 
is diverted and split between Chambers 1 
and 2. Assuming a minimum detention time 
of 15 minutes, the peak hydraulic capacity 
of the system is 3.6 mgd. Chamber 1 Type: Buried pipe Volume: 18,800 gallons 

Chamber 2 Type: Buried pipe Volume: 18,800 gallons 

Channel 3 Type: Open channel Volume: 48,850 gallons 

 
Deficiencies and limitations identified include the following: 
 

• The capacity of the UV channels is 10.5 mgd peak hour flow, firm capacity with one unit out of 
service; 4.56 mgd average daily flow assuming a 2.3 peaking factor. 

• The plant has had approximately five maximum daily fecal coliform violations while using the UV 
system. At the times of the violations, the plant was not experiencing an upset, and the 
corresponding effluent total suspended solids were always low. The violations seem to be 
random, and the operators have not been able to correlate them to any cause. There could be 
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many potential causes, but it seems most likely they are caused by a particulate collected in the 
sample. If this is the cause, effluent filtration would be required to prevent it. 

• The UV structure is an open-air canopy structure. Windblown debris and birds nesting in the area 
are also potential causes of fecal coliform violations. Modification to the structure to prevent birds 
and debris from contaminating the channel areas would potentially help to mitigate these coliform 
violations. 

• The backup chlorine gas disinfection and sulfur dioxide dechlorination system is limited to 
approximately 2.4 and 8.0 mgd, respectively. The chlorination equipment is under capacity at peak 
flows. The system equipment is also aging and in need of replacement, or another backup system 
needs to be provided. 

2.8.8 Outfall 
The existing outfall line leaves the Post Falls WRF, runs east along the south side of I-90, then travels 
beneath I-90 through an 18-inch line inside a 48-inch steel case. A second parallel 48-inch case was 
installed in 2008. The effluent then flows by gravity south where the pipe slope increases and the pipe 
transitions to a 15-inch-diameter gravity line. The line continues to flow to the south and transitions to a 
12-inch-diameter pressure-rated line as the pipe drops into the river channel and out to the final outfall 
in the Spokane River. The profile was determined using As-built Drawings obtained from an Idaho 
Department of Environment Quality file dated December 1984. Based on the profile, it is highly probable 
that the flow conditions in the outfall vary between open channel and full pipe flow. The existing 
diffuser assembly is composed of a single 12-inch-diameter, 90-degree fitting directed downstream per 
the As-Built Drawings. 
 
A supplemental survey was completed in the summer of 2011 as part of this study to establish property 
ownership extents for future modifications to the outfall. A diagram of the outfall pipeline and Spokane 
River outfall pipe is shown in Figure 2-24. 
 
Deficiencies and limitations identified include the following: 
 

• Under current conditions, the hydraulic capacity of the outfall system is limited to 
approximately 4.5 mgd at a velocity of 9 feet/sec at the discharge. 
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Figure 2-24 – Effluent Outfall 
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2.8.9 Reuse of Reclaimed Wastewater 
The WRF currently uses reclaimed disinfected effluent for non-potable utility water within the treatment 
plant for scum and foam spray nozzles and wash-down yard hydrants and belt filter press wash-down. 
The City does not currently have any active reclaimed water reuse sites beyond the WRF property. 
 
All utility water is coarse screened using a backwashing automatic filter to remove particulate matter. 
Utility water feed lines for the belt filter presses are further screened using basket strainers. 
 
The utility water pumps are controlled through a PID loop to maintain a system pressure between 50 
and 85 psi. Flow is split from the utility water system to monitor irrigation flows separate from in-plant 
flows. The Utility Water Building is shown in Figure 2-23 and the pumping and screening equipment is 
shown in Figure 2-25. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The performance capacity of the non-potable utility water system is shown in Table 2-22. 

Table 2-22 – Non-Potable Utility Water System Capacity 

 
 
 
 
 
 
 
  

Item 
Equipment 

Manufacturer 
Hydraulic 
Capacity 

Utility Water Pumps (1) Peerless, 15 HP 150 gpm @ 85 psi 

Utility Water Pump (2) Peerless, 25 HP 300 gpm @ 85 psi 

Screening SP Kinney 500 micron 

Figure 2-25 – Utility Water Pump and Screening Equipment 
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Deficiencies and limitations include the following: 
 

• Currently, the utility water system has adequate capacity for current uses but does not have 
capacity to provide water for all planned irrigated areas within the WRF. Further, irrigation 
would need to be performed during off-work hours when the belt presses were not being 
operated at the plant. 

2.8.10 Biosolids Handling 
Excess activated sludge is wasted from the secondary clarifiers directly to the aerated sludge storage 
tanks to be held prior to dewatering. The sludge typically consists of 0.8 percent to 1.0 percent solids 
and 99.2 percent to 99.0 percent water. This solids content is typical for extended aeration treatment 
plants. 
 
Because the treatment process uses biological phosphorus removal, it is necessary to keep the waste 
sludge aerobic and dewater it as soon as possible in order to minimize the release of phosphorus. It is 
typically held no more than 72 hours. Diffused aeration is used to keep it aerobic. Little or no digestion 
occurs in the storage tanks due the short holding time and sometimes low temperatures. 
 
The aeration blowers for the sludge holding tanks are located in two different buildings. The blowers for 
Tank No. 1 are located on the ground floor of UB-1. The blowers for Tank No. 2 are located in the 
basement of UB-2. Under typical operation, one storage tank is used. A summary of the sludge storage 
tank and blowers is shown in Table 2-23. The storage tanks and dewatering building are shown in Figure 
2-26. 

Table 2-23 – Sludge Storage Tanks Physical Parameters 

Parameter Tank #1 Tank #2 

Diameter, feet 45 50 

Sidewater Depth, feet 7.5 17 

Volume, gallons 120,000 279,000 

Aerators Coarse bubble diffused air Medium bubble diffused air 

Blowers 3 2 

Type Positive displacement Positive displacement 

Capacity, each 370 scfm 470 scfm 

Size, each 15 hp 40 hp 
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Belt Filter Press Feed: Sludge from the aerated storage tanks is pumped to two belt filter presses for 
dewatering. Sludge is fed to the belt presses using two dedicated pumping stations. Sludge is pumped 
from Tank No. 1 using centrifugal pumps in the basement of UB-1. Each pump contains an in-line grinder 
to macerate solids and protect the belt filter press. Sludge from Tank No. 2 is pumped to the belt filter 
presses using in-tank submersible non-clog centrifugal pumps. 
 
A polymer is added to the sludge to aid in the removal of water. The polymer system consists of two 
positive displacement polymer feed pumps and two batch makeup tanks where the dry polymer is 
mixed with water to the desired concentration and then aged before being mixed with the sludge. The 
system also has a bulk-storage tank for alum feed. 
 
  

Figure 2-26 – Sludge Storage Tanks and Dewatering Building 
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The polymer feed system is located in the south end of the Belt Filter Press Building and is shown in 
Figure 2-27. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sludge Dewatering: The Post Falls WRF dewatering system has two belt filter presses, including an older 
Andritz 1.5 meter press and a 2.5 meter BDP press installed in the 2011 upgrades. At Post Falls, the belt 
filter presses typically produce a cake consisting of 12.5 percent to 15.0 percent solids and 87.5 percent 
to 85.0 percent water. Dewatered sludge is transported by a conveyor to a covered storage area. The 
capacity of each conveyor is seven tons/hour. The dewatered sludge is then stored temporarily until it is 
hauled away to be composted by a contractor. 
 
Presently, the dewatering system operates the newer BDP belt press every other day for an 8-hour shift 
each day. The operators shift the system once per month and operate the 1.5 meter Andritz press to 
maintain the system viability. As this press has a reduced capacity compared to the BDP, it must be 
operated every day for 7 to 8 hours per day to keep up with solids production. A summary of the 
dewatering equipment is shown in Table 2-24. 

Figure 2-27 – Polymer Feed Equipment 
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Table 2-24 – Dewatering Process Equipment Summary 

Component Number/Type/Size 
Belt Filter Press Feed Pumps (Press No. 1) 

Number 2 

Capacity 85 gpm/each 

Type Non-Clog Centrifugal 

Sludge Grinders  

Number 2 

Capacity 400 gpm/each 

Belt Filter Press #1 

Make Andritz 

Size 1.5 meter 

Hydraulic Throughput 100 gpm 

Solids Loading 500 lbs/hr at 1% feed 

Belt Filter Press Feed Pumps (Press No. 2) 

Number 2 

Capacity 200 gpm/each (350 gpm both running) 

Type Submersible 

Belt Filter Press #2 

Make BDP 

Size 2.5 meter 

Hydraulic Throughput 250 gpm 

Solids Loading 1,250 lbs/hr at 1% feed 

 
Pressate water is drained back to a duplex sump pump station (located between the holding tanks on 
the north side). The pump station was installed in 2011 and has adequate capacity for current flows 
generated from the belt filter press (one press operating) but is operating at full capacity. Future 
expansion of the belt filter press system will require expansion of this pump station capacity. For 
2007-2011, the treatment plant operated with an average sludge yield of 0.89 lbs total solids/lb BOD 
removed. 
 
Historical data of sludge wasting is shown in Figure 2-28. The average sludge wasted was 4,788 lb/day 
(56,800 gpd) for 2001 to 2011. The statistical “peak day” was 8,014 lb/day (78,800 gal). If the BDP belt 
filter press was out of service, the Andritz belt filter press would have to be operated at least 10.5 hours 
per day, seven days per week to meet the dewatering need. 
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Originally, the facility utilized liquid sludge hauling and disposal. The loading station and pumps are still 
in place. 
 
Disposal and Costs: The City currently contracts with BARR TECH for solids disposal. Dewatered solids 
are loaded by a City-owned loader onto the contractor’s trucks at the WRF and hauled to designated 
land application sites operated by the contractor. The contractor is responsible for biosolids hauling, 
composting, and disposal of wholesale compost. The City’s contract with BARR TECH includes a cost of 
$65.00 per wet ton with a fuel surcharge adjustment. The biosolids storage and loading area is shown in 
Figure 2-29. 
 
 
 
 
 
 
 
 
 

Figure 2-28 – Sludge Wasting (pounds per day) 
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Post Falls has always used land application for biosolids disposal. Originally, the treatment plant land 
applied the biosolids themselves, but for one year they used a licensed contractor (Parker Ag Services, 
LLC) to land apply the dewatered biosolids with no further treatment. The City currently contracts with 
Barr-Tech. The City’s previous contractor was EKO Compost. EKO Compost further treated the sludge by 
composting. 
 
Sewage sludges applied to the land must meet the requirements of the Part 503 Biosolids Rule. Subpart B 
of the rule specifies pollutant requirements for biosolids applied to the land. Biosolids applied to the land 
must meet the ceiling concentrations for pollutants and also either pollutant concentration limits, 
cumulative pollutant loading rate limits, or annual pollutant loading rate limits for 10 heavy metals. Post 
Falls has not had difficulty meeting these limits. The sludge from Post Falls is compared to the ceiling 
concentration limits and the pollutant concentration limits in Table 2-25. The loading rate limits would be 
specific to the land application site. 

Figure 2-29 – Biosolids Storage and Loading Area 
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Table 2-25 – Sludge Compared to Ceiling Concentration Limits and Pollutant Concentration Limits 

 

Post Falls Sludge 
Maximum Concentration 

(2005-2006) 
Ceiling Concentration 

Mg/kg 
Pollutant Concentration 

Limits 
Arsenic 6.38 75 41 

Cadmium 1.69 85 39 

Chromium 31.2 3,000 1,200 

Copper 229 4,300 1,500 

Lead 11.6 840 300 

Mercury 1.6 57 17 

Nickel 33.1 420 420 

Selenium 7.29 100 436 

Zinc 548 7,500 2,800 

 
Subpart D of the 503 rule specifies the requirements for pathogen reduction and vector attraction 
reduction. Biosolids applied to land must meet either Class A or Class B pathogen reduction 
requirements and one of 12 options to meet the vector attraction reduction requirements. 
 
Post Falls meets the requirements of Class B pathogen reduction requirements using Alternative 1: 
Monitoring of indicator organisms to demonstrate compliance. Alternative 1 requires that the fecal 
coliform density in the sludge be less than 2 million MPNs or CFUs per gram of dry solids. Historically, 
the treatment plant has not had difficulty meeting these requirements. Recent sampling results are 
summarized below in Table 2-26. 

Table 2-26 – Recent Sampling Results 

Date 
Fecal Coliform Density 

CFU/gr 
04/07/2009 200,200 

 
To demonstrate the vector attraction reduction requirements, the treatment plant has historically used 
Option 10: Incorporate biosolids into the soil within six hours of application. Other options that could be 
used to meet the vector attraction reduction requirements are: 
 

• Option 3: Demonstrate vector attraction reduction with additional aerobic digestion in a bench-
scale unit. 

• Option 9: Inject biosolids beneath the soil surface. 
 
Currently, all biosolids go to Barr Tech for composting in accordance with the City’s WDOE biosolids 
permit. 
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Deficiencies and limitations identified include the following: 
 

• The biosolids handling system is currently limited by the older Andritz press to 500 lbs/hr at 
1 percent feed rate. 

• The pressate pump station currently adequately handles pressate from the larger press, but 
should the system be expanded to operate more than one press consistently, this pump station 
would have inadequate capacity. 

• Solids disposal is handled through a contractor. There is currently no redundant disposal 
mechanism in place. Future planning should provide for an alternative means of disposal and 
adequate sludge storage. 

• Lack of odor control in the dewatered biosolids storage room. 

2.8.11 Electrical and Controls 
Definitions 
AF ..................................  Circuit Breaker Ampere Frame Rating 
AT ..................................  Circuit Breaker Ampere Trip Rating 
KVA ................................  Kilowatt Ampere 
KW .................................  Kilowatt 
KWH ..............................  Kilowatt Hour 
PLC .................................  Programmable Logic Controller 
 
Plant Electrical Loads (peak and average demand) 
The average plant load has been recently measured (February 2012) at approximately 550 amperes or 
457 KVA. This load is with ditches 2 and 4 out of service and with ditches 1 and 3 aerators running at 43 
hertz and ditch 5 aerators running at 46 hertz. The average plant load with ditches 1 through 4 in service 
near capacity and without ditch 5 in service is approximately 640 amperes or 532 kVA. 
 
Existing Electrical Utility (Normal Power Source) 
The existing water reclamation facility is fed by Avista Utilities under rate schedule 021, Large General 
Service. The utility distribution system is designed as a 3,000 ampere service with parallel 1000KVA 
utility transformers. The utility transformers are located north of Utility Building Number 2. Currently, 
only one 750kVA, 13.2KV-480/277Y service transformer is installed and the main circuit breaker long 
time trip setting is set at 1,200 amperes. These units are shown in Figure 2-30. 

Figure 2-30 – Existing Utility Transformer and Stand-by Generators 
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Existing Generators (Stand-By Power Source) 
There are two diesel driven stand-by generators (one 500 KW and one 800 KW) installed north of Utility 
Building 2 with provisions for adding a third 800KW unit. The 500KW unit feeds the standby side if the 
plants main switch gear via a 800 AT/1200 AF circuit breaker and the 800 KW unit feeds the stand-by 
side if the plants main switch gear via a 1200 AT/1600 AF circuit breaker. The installed generators 
operate in parallel and are interconnected with the plants electrical distribution system via a 3,000 
ampere tie breaker. The automatic operation of the generators, paralleling system, and load transfer is 
controlled by a PLC based Caterpillar/Allen Bradley paralleling switchgear control system. 
 
Existing System Electrical Capacity 
The currently installed system is capable of supporting the plants electrical load requirements through 
5MGD (~1300 KVA). The electrical distribution system is designed to accommodate the peak loads of the 
planned capacity phases of the water reclamation facility though 8 MGD (~2450KVA) with the addition 
of conductors installed in spare conduits as well as utility transformer upgrades. 
 
Existing Distribution Switchgear 
The Main Electrical Distribution Switchgear (GDP1) is located in Utility Building Number 2 as shown in 
Figure 2-31. This switchboard has a 3000 ampere bus and main draw-out utility service power circuit 
breaker with a 100 KA rated interrupting capacity. The normal power side of the switchgear then feeds a 
3000 ampere distribution power panelboard (MDP1), which in turn feed all plants loads. The standby 
power side of GDP1 consists of three draw-out power circuit breakers, (one 1200 ampere, and two 1600 
ampere). The two sides of GDP1 are interconnected with a 3000 ampere draw-out power circuit 
breaker. 

Figure 2-31 – Existing Main Switchboard GPD1 and Panelboard MDP1 
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Panelboard MDP1 is provided with a transient voltage surge suppression (TVSS) unit to provide a first 
level of plant protection. Electronic power monitoring is provided in GDP1 and MCC-G to provide real 
time and historical power system information. An Active harmonic filter is connected to panelboard 
MDP1 to ensure compliance with IEEE-519-1992 harmonic content limits. 
 
Panelboard MDP1 feeds the 800 ampere MCC-G in Utility Building Number 2 and the main switchboard 
MSS in Utility Building Number 1. The current system one-line diagram is portrayed in Figure 2-32. 
 
Power Distribution within the Plant 
The existing power distribution system is divided into two physical areas with the current dividing line 
being the access road on the east side of ditch 4. All power and motor control west of the dividing line is 
fed from Utility Building Number 1 (MSS). All power and motor control east of the dividing line is fed 
from Utility Building Number 2 (MCC-G). 
 
Ductbank System 
The electrical power, controls, instrumentation, and communication conductors are distributed 
throughout the plant in a network of underground electrical ductbanks. The electrical ductbanks provide 
adequate separation of the different system signal circuits. Pulling vaults are placed at all intersections 
and where required for cable pulling. The ductbanks are encased in reinforced concrete and have a 
minimum of 24 inches burial. 
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Figure 2-32 – Electrical Distribution One-Line Diagram 
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Electrical Code Analysis 
In general, there are no known electrical code issues involving equipment or installation methods.  
 
National Fire Protection Association Recommendation Review 
Presented below is a review of Ventilation and Electrical Area Classification requirements of the Post Falls 
Water Reclamation Facility, based on National Fire Protection Association Standards.  

NFPA Publications Used For This Review 
The following NFPA publications were used in the preparation of this facility plan update; NFPA 820, 70, 
496, and 45. NFPA 820-2008 (Recommended Practice for Fire Protection in Wastewater Treatment and 
Collection Facilities) specifically addresses issues such as ventilation rates, area classification, and fire 
protection measures in wastewater treatment facilities. NFPA 70-2008 (National Electrical Code) specifically 
addresses issues such as ventilation rates, area classification, and fire protection measures in commercial 
vehicle maintenance facilities. Table 2-27 summarizes the NFPA ventilation, area classification, and fire 
protection recommendations for the various buildings and process facilities within the Water Reclamation 
Facility. A list of abbreviations used in the table is shown below: 
 
Abbreviations 
CGD ...............................  Combustible Gas Detection System 
FAS ................................  Fire Alarm System 
FDS ................................  Fire Detection System 
FE ...................................  Portable Fire Extinguisher 
H ....................................  Hydrant Protection 
NA ..................................  Not Applicable 
NNV ...............................  Not Normally Ventilated 
NR ..................................  No Requirements 
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Table 2-27 – Area Classification of the Post Falls WWTP per NFPA 820-2008, NFPA 70-2008 

Location NFPA Category 
NEC Electrical 
Classification 

Ventilation Requirements Fire 
Protection 
Measures 

Extent of 
Classified Area 

Air Changes Per 
Hour 

 Secondary Clarifier 
Scum Pit Wet Well 

Wastewater Pumping 
Station Wet Wells, 
Table 2-2, row 16 

Class I, Div 1 Entire Room NNV or <12 CGD 

Class I, Div 2 12 

  
Unclassified 6 

 Various locations 
throughout the 
plant 

Above Grade 
Wastewater Pumping 
Station Physically 
Separated from Wet 
Well, Table 2-2, row 
18 

Unclassified Entire Room NR FE 

 Raw Sewage 
Distribution 
Structure 

 Primary Influent 
Flow Splitter Box 

Diversion Structures, 
Table 2-2, row 29 

Class I, Div 1 Enclosed Space NNV NR 

Class I, Div 2 12 

 Various locations 
throughout the 
plant 

Below Grade 
Valve/Meter Vault 
Physically Separated 
from Wet Well, Table 
2-2, row 31/36 

Class I, Div 2 Enclosed Space NNV NR 

Unclassified 6 

Class I, Div 2 12 

 Headworks Coarse and Fine 
Screen Facilities / 
Flow Equalization 
Tanks / Grit Removal 
Tanks, Table 3-2, 
row 1/3/4/5 

Class I, Div 1 Enclosed Space NNV or <12 FE, H, CGD 
Class I, Div 2 12 

Within a 10-ft 
Envelope around 
Equipment and 
Open Channel 

Not Enclosed  

 Selector Tanks 
 Anoxic Basins 
 Anaerobic Basins 

Pre-Aeration Tanks, 
Table 3-2, row 5 

Class I, Div 1 Enclosed Space NNV or <12 H, CGD 

Class I, Div 2 12 
Within a 10-ft 

Envelope around 
Equipment and 
Open Channel 

Not Enclosed  
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Table 2-27 – Area Classification of the Post Falls WWTP per NFPA 820-2008, NFPA 70-2008 continued 

Location NFPA Category 
NEC Electrical 
Classification 

Ventilation Requirements Fire 
Protection 
Measures 

Extent of 
Classified Area 

Air Changes Per 
Hour 

 

 Aeration Basins Aeration Basin, Pond, 
Lagoon, Oxidation 
Ditch, etc., Table 3-2, 
row 7 (not proceeded 
by primary 
sedimentation) 

Class I, Div 1 Enclosed Space NNV or <12 H, CGD 
12 

18” envelope about 
tank and extending 
10 ft beyond tank 

walls 

Not Enclosed  
Class I, Div 2 

 Secondary 
Clarifiers 

Intermediate 
Secondary, or 
Tertiary 
Sedimentation Tanks, 
Table 3-2, row 14 
(not proceeded by 
primary 
sedimentation) 

Class I, Div 1 Enclosed Space NNV or <12 H, CGD 
Class I, Div 2 12 

18” envelope above 
tank and extending 
10 ft beyond tank 

walls 

Not Enclosed  

 Utility Building No. 
1 Basement 

 Utility Building No. 
2 Basement 

Intermediate or Final 
Pumping Stations, 
Table 3-2, row 19 

Unclassified  NA H 

 UV Disinfection 
Area 

Ultraviolet 
Disinfection Unit, 
Table 3-2, row 24 

Unclassified  NA H 

 Secondary Effluent 
Splitter Box 

Effluent Structures, 
Table 3-2, row 25 

Unclassified  NA H 

 Shop, Utility 
Building No. 2 

Commercial 
Garages, Repair, and 
Storage, NFPA 70-
511 

Class I, Div 1 Pit or Depression 
below Floor Level 

NNV or <6 NR 
Class I, Div 2 6 

18” above the Floor 

NNV or <4 
Unclassified 4 

 Scum Handling 
Areas 

Scum Handling 
Building or Area, 
Table 4-2, row 3 

Class I, Div 2 Enclosed Space NNV or <12 CGD, H, FE 
Unclassified 12 

NA Not Enclosed  

 
  



 

 

City  of  Post  Fa l ls  WRF Faci l i ty  P lan  2-50 
TM No .  2 :  Exist ing  Condi t ions and System s Rev iew –  F ina l  

F:\Projects\JUB\20-11-022 Post_Falls_WRF Facility Plan & EID\Documents\FACILITY PLAN REPORT\TMs\TM 2\TM 2_Existing Conditions and Systems Review.docx 

Table 2-27 – Area Classification of the Post Falls WWTP per NFPA 820-2008, NFPA 70-2008 continued 

Location NFPA Category 
NEC Electrical 
Classification 

Ventilation Requirements Fire 
Protection 
Measures 

Extent of 
Classified Area 

Air Changes Per 
Hour 

 

 Scum Boxes Scum Pits, Scum 
Pumping Areas, Wet 
Side, Table 4-2, row 
4/5 

Class I, Div 1 Enclosed Space 
 

NNV or <12 CGD,H, FE 
12 

Not Enclosed 
  

Within 10 ft 
envelope around 
Equipment and 
Open Channel 

Class I, Div 2 
 Scum Handling 

Areas 
 

Scum Pumping 
Areas, Dry Side, 
Table 4-2, row 6 

Class I, Div 2 Enclosed Space 
 

NNV or <6 FE 
6 

Unclassified NA Not Enclosed  

 Dewatering 
Building 

 Solids Pumping 

Sludge Pumping 
Stations, Dry Side, 
Table 4-2, row 9 

Class I, Div 2 Dry Well NNV or <6 FE, H 

Unclassified 6 

 Digested Sludge 
Tanks 

Sludge Storage Wet 
Wells, Pits, and 
Holding Tanks, Table 
4-2, row 10 
Sludge Blending 
Tanks and Holding 
Wells, Table 4-2, row 
11 

Class I, Div 1 Enclosed Space 
 

NNV or <12 FE, H, CGD 

Class I, Div 2 12 

Envelope 18” above 
Water Surface and 
10 ft Horizontally 

from Wetted Walls 

Not Enclosed NR 

 Dewatering 
Building 

Dewatering Building 
Containing 
Centrifuges, GBT, 
BFP, Table 4-2, row 
12 

Unclassified NA NA FE, FDS, 
FAS 

 Dewatering 
Building 

Pumping of Drainage 
from Digested Sludge 
Dewatering 
Processes, Table 4-
2, row 25 

Unclassified NA NR H 
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Control, Data Acquisition and Monitoring 
The following paragraphs present a brief description of the existing System Control and Data Acquisition 
(SCADA) system at the City of Post Falls WRF. 
 
The plant currently uses multiple Allen Bradley CompactLogix and MicroLogix PLCs connected via a 
plant-wide fiber optic network (Ethernet) to monitor and control the process equipment. The PLC’s are 
located in the Administrations Building, Utility Building Number 1, Utility Building Number 2, the 
Dewatering Building, the Disinfection Area, the Utility Water Building, and the Headworks Building. 
Reference Figure 2-33. 
 
The plant staff monitors and controls the treatment process via an Intouch Wonderware Operator 
Interface program loaded on a PC (SCADA Computer) in the Administration Building and on a Laptop 
located in Utility Building Number 2. The SCADA Computer enables the Operator to view the system by 
displaying process data collected by the PLCs on the graphical screens. This data is logged into the 
computer database and can be viewed with the trending tool. The SCADA Computer also enables the 
operator to change set points and manually control equipment. The PLC converts signals from switches, 
motor controls, instrumentation, and other field devices for transmitting to the SCADA Computer which 
displays the entire plant process, monitors for alarm conditions, calculates equipment run times and 
flow totals, and other logic functions. 
 
The existing PLC I/O and terminal space includes provisions to accommodate the addition of the ditch 6 
aerators and anoxic/anaerobic mixers along with all associated instrumentation. 
 
Operator Interface Terminals (OITs) 
In addition to the PC based “Wonderware” control stations, each local control panel (PLC location) with 
the exception of Utility Building Number 2 has a door mounted touchscreen operator interface panel for 
local system status and alarm indication.  
 
Local Controls Capabilities 
All plant equipment has the ability to run in a manual mode in the event of a PLC control system failure. 
Local switches are normally located on the appropriate MCC starter buckets. In addition, some process 
equipment/motors have jog switches located at the motor location to allow for manual operation and 
maintenance. 
 
Alarm Systems 
The Fire Alarm Control Panel (FACP), located in the Dewatering Building, annunciates trouble and alarm 
signals and notifies the plant operator via local annunciation, the SCADA system, and the automatic 
dialer. 
 
The SCADA system produces various alarms that are annunciated to the plant operators. When plant 
operators are not present the alarms are sent to remote locations through a hardwired automatic dialer 
(Sensaphone Express II) located in the Administration Building. 
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Figure 2-33 – Control System Block Diagram 
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2.8.12 Administration and Support Systems 
Odor Control: Odor control is an ongoing concern for the WRF facilities. The entire influent wastewater 
to the WRF is pumped, and thus is often beginning to become anaerobic by the time it reaches the WRF. 
This anaerobic wastewater is the primary odor generator at the WRF. Upgrades in 2011 improved the 
odor control system by adding a Vapex odor control chemical at the headworks facility. Further, all 
influent channels adjacent to the headworks are covered, and foul air from these channels and the 
buildings is routed through a carbon air scrubber system. In 2012, operations staff installed a Vapex unit 
at Splitter Box S-1 prior to the EBPR facility. No other odor control mitigation facilities exist at the plant. 
 
Control Building, Laboratory, and Staff Facilities. The current laboratory and office facility space is used 
for SCADA computer control stations, laboratory analyses, storage of plant records, and break 
room/meeting facilities for the operations staff. The size of the facilities is limited and is already strained 
by the current number of staff at the facility. 
 
The laboratory is currently easily accessible by unauthorized staff, creating a potential for lab hygiene to 
be compromised. The laboratory facilities should be segregated from the day-to-day operations staff to 
minimize potential contamination of the lab facilities. 
 
Normal break room and meeting facilities should be isolated from the control rooms and laboratory to 
improve security for plant operations as the number of staff increases. 
 
Management and Staffing: The WRF is a division of the City and is led by the Director of the Department 
of Public Services. The Public Services Department is comprised of two divisions–the Public Works 
Division and the Community Development Division. The Public Works Division consists of streets, water, 
water reclamation, stormwater, fleet services, and facility maintenance. The Community Development 
Division consists of Building, Engineering, and Planning. 
 
The Public Services Director and Environmental Manager work with WRF operations staff to oversee and 
manage the WRF facility operations, laboratory, collection system, and industrial pre-treatment 
programs. 
 
The WRF is operated and maintained by a group of staff with varying tasks. Direction of day-to-day 
operations is by the Lead Operator (Class IV). The organizational scheme and duties are as follows for 
the WRF staff positions: 
 

• Chief Operator (Class IV) – In responsible charge and supervises day-to-day plant operations and 
process control. 

• Lead Operator (Class IV) – In responsible charge when the Chief Operator is not available; 
responsible for management of additional supporting Operators. 

• Operators (five positions) – Report to the Chief Operator and Lead Operator for daily 
maintenance and operations tasks. 

• Senior Lab Technician – Responsible for lab management and day-to-day sampling, analyses, 
and testing for reporting on Daily Monitoring Reports (DMRs). 

• Lab Technician – Supports the Senior Lab Technician. 
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• Industrial Pre-treatment Coordinator – Works with the Lead Operator and Senior Lab Technician 
to maintain and coordinate the industrial pre-treatment program. 

 
Normal working shift is 7:00 AM to 4:00 PM Monday through Friday and 6:00 AM to 2:00 PM on 
weekends. During off hours, a plant operator is “on call”. 
 
Financial: The Fiscal Year 2010/2011 (FY 2011) operating budget for the WRF is approximately $4.67 
million. This includes WRF operation, collections staff, laboratory, solids disposal, and staffing costs. FY 
2012 budget for operations has been budgeted to $4.88 million. 
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Appendices 
Appendix 2-A – Detailed Process Schematic 
Appendix 2-B – Wastewater Treatment and Discharge Agreement between the City of Rathdrum and the 

City of Post Falls 
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TM 3 – Flow and Wasteload Projections 

3.1 Introduction 
Flow and load projections for the Water Reclamation Facility (WRF) are used to identify current and future 
capacity limitations in the existing plant, future unit process sizes, and total plant size and needs through 
the planning period. These projections are based on review of a varying number of sources: 
 

• Historical data collected at the WRF (Technical Memorandum, TM, No. 2) 

• City Engineering, Wastewater Collection System Master Plan Update (City of Post Falls, 
completion pending) 

• City of Post Falls Water System Master Plan (J-U-B, 2011), including Kootenai Metropolitan 
Planning Organization (KMPO, 2009) projections 

• Population projections within the current city limits and the Area of City Impact (ACI), including: 

o Stravens, 2007 and 2011 
o US Census 
o Rathdrum Prairie Wastewater Master Plan, 2010 

• Flow and Loads Technical Memorandum (J-U-B, 2010) located in Appendix 3-A 
 
This TM will review the current flows and loads entering the Post Falls WRF and will evaluate flows and 
peaking factors as well as projections of future flows and loads through the 2031 planning period. 

3.2 Future Wastewater Flow Projections 

3.2.1 Population Based Projections 
A number of projections have been established over recent years to determine the potential rate at 
which population will grow on the Rathdrum Prairie, including the City of Post Falls, and Rathdrum. 
 
The area served by the Post Falls WRF, City of Post Falls and current Area of City Impact (ACI), Rathdrum 
and current ACI, and potential expanded ACI for each of the entities was established as part of the 2010 
Rathdrum Prairie Wastewater Master Plan. Further, the Rathdrum Prairie Master Plan established land 
and sewer service area planning for the study area, which includes areas beyond the City’s current ACI. 
 
Populations for the Rathdrum Prairie and surrounding cooperating areas in Kootenai County are 
expected to increase substantially in the future. While areas within the existing City ACI have been 
projected by each respective City, such projections within the study area are considerably more complex 
due to possible future land uses and their resulting densities. 
 
In 2007, the City contracted with J.P. Stravens Planning (Stravens, 2007) to develop population growth 
projections for the City. This projection and the KMPO projections were used to develop wasteloads 
leaving the Post Falls WRF, which is summarized in a March 11, 2010 memo from Paul Klatt, J-U-B, to the 
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City of Post Falls (Appendix 3-A). The resultant wasteload allocation is included in the proposed 
Settlement Agreement and is anticipated to result in the final NPDES Permit conditions. The Spokane 
River Dissolved Oxygen TMDL is based on a 3.3 percent growth rate to 5.0 mgd in the next 20 years. 
 
The City of Post Falls is concurrently in the process of completing their Collection System Master Plan 
and recently completed their Water System Master Plan (J-U-B, 2011). As part of these studies, the City 
evaluated potential future growth. At the time of this study, the Collection System Master Plan 
anticipates utilizing a growth rate of 2.5 percent based on the J.P. Stravens (Stravens, 2011) medium 
growth projection. 
 
The Water System Master Plan is based on the KMPO projected growth rate of 2.8 percent but reflects a 
geographically smaller portion of the City versus the WRF service area, which also includes Rathdrum 
and an extended portion of the Post Falls ACI. 
 
A review of historical population growth through the US Census shows growth rates from 9.1 percent 
(1990 to 2000) and 4.8 percent (2000 to 2010). Through a review of the historic Census data, observable 
“boom and bust” cycles are present, creating considerable variation in the growth rates over shorter 
terms. This variability necessitates the Facility Plan document and the City staff to periodically adjust 
planning work and accommodate the changing conditions. 

3.2.2 Growth Rates Based on Historic Data 
A second method of projecting future flows and loads is based on utilizing historic plant flow and load 
records. 
 
Statistical regression of the average daily influent historical flows from 2001 to 2011 show varying 
annual growth rates depending on the range of data being analyzed. Regression utilizing 2001 to 2006 
data shows a peak growth of 3.65 percent annually. Utilizing 2001 to 2011 data show 3.0 percent 
annually following a slight curtailing of the annual flow increases from 2006 to present. Growth during 
the period from 2006 to 2011 has reduced to an average of 2.77 percent annually, presumably due to 
current socio-economic conditions. 
 
Loading parameters also have a significant impact on the timing and sizing of required plant 
improvements and are not always comparable to population and flow-based projections. Growth rates 
for plant loading parameters were also evaluated to determine the variability and magnitude of their 
historic growth rates. The various loading parameters and their associated growth rates are shown in 
Table 3-1 and graphically in Figure 3-1. 
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Table 3-1 – Historic and Planning Growth Rate Comparison 

 
Growth Rate 

(annual % increase) 

Census Data Growth Rates  

Population (City of Post Falls and Rathdrum – 1990-2000 Census) 9.4% 

Population (City of Post Falls and Rathdrum – 2000-2010 Census) 4.1% 

Planning and Study Based Growth Projections  

J.P. Stravens Growth Trends (April 2011): 

Low Rate 
Medium Rate 
High Rate 

 

1.5% 
2.5% 
3.5% 

Washington State, DO Phosphorus TMDL Waste Load Allocation 3.3% 

KMPO Projections (Post Falls Drinking Water Master Plan, 2011) 2.8% 

Sewer Collection System Master Plan (Stravens, 2011 – Medium Rate) 2.5% 

Flow Based Growth Rates  

2001 to 2006 - WRF Flow 3.65% 

2001 to 2011 - WRF Flow 3.0% 

Load Based Growth Rates  

2001 to 2011 - Influent TSS Load (lbs/day) 3.48% 

2001 to 2011 - Influent BOD Load (lbs/day) 5.01% 

2001 to 2011 - Influent Ammonia Load (lbs/day) 4.34% 

2001 to 2011 - Influent Total Phosphorus Load (lbs/day) 2.75% 

2001 to 2011 - Influent AOR Load (lbs/day) 4.93% 
 

3.2.3 Growth Rate Comparison and Discussion 
If projections are made utilizing higher growth rates , planning will likely predict that necessary 
improvements to the WRF will occur much sooner. Alternatively, utilizing the lowest historic growth 
rates will likely predict the timing of upgrades much later. Each of these flow projections is reasonable 
and valid based on its method of substantiation. The primary issue when selecting the basis for planning 
is anticipating the timing of the required upgrades and capital fiscal planning for funding the required 
upgrades. It is critical that adequate capacity fees are generated to fund these needs, while upgrades 
required for regulatory requirements and replacement projects are funded through user fees and 
bonding. 
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Figure 3-1 – Historic and Planning Growth Rate Comparison 

 
 
Through the Facility Planning process, necessary projects will be developed for each process area, and 
the timing of the actual implementation will be based on actual plant “trigger flows” and “just-in-time” 
construction. The selection of the growth rate for planning ultimately only becomes a tool for planning 
of the anticipated timing of the projected upgrades for budgeting. 
 
Previously-adopted growth by the City (Water System Master Plan) has utilized the 2007 KMPO 
projected population growth rate of 2.8 percent. However, WRF plant waste loading growth historically 
has been higher than this rate. As can be seen in Figure 3-1, there is significant variability in how each of 
the different wasteload parameters has grown. TSS, BOD, and AOR loads have all grown at a rate higher 
than the KMPO population projection (and Census population). This is expected as BOD load strength 
(concentration) has been increasing, presumably due to the use of low-flow fixtures and the increasing 
use of garbage disposals. This increasing concentration trend, however, has already begun to slow and 
the rate of increase is expected to level off. 
 
Alternatively, the only load-based parameter that does not have a higher growth rate is total 
phosphorus. The reduced growth rate for TP load is presumably due to regulations restricting the sale of 
phosphate-based soaps and detergents that went into effect in 2008, which have resulted in a marked 
reduction in influent TP loads to the WRF. 
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As can be seen, growth rates based on plant loadings generally range from 3.48 to 5.01 percent; in 
general much higher than the 2007 KMPO projected rate of 2.8 percent and in-line with the 2011 KMPO 
projection of 4.8 percent. As such, the City has elected to use a conservative annual growth rate of 3.5 
percent to project population and loading increases that may be experienced at the WRF. The City will 
monitor and revise these growth projections periodically to ensure an appropriate level of capital 
improvement to meet the needs of the community. 
 
The growth rate of 3.5 percent will be assumed for the projected timeline for the growth of future flows 
and loads based on current 2011 wasteload strengths and flow conditions. 
 
Figure 3-2 shows the selected growth rate for planning and a likely spectrum of potential growth rates 
that have been or may be experienced. The City will need to review the actual plant flows versus the 
predicted rates periodically to verify the anticipated timeline is still valid and make adjustments to the 
CIP as necessary. 

3.2.4 Flow Projections 
Utilizing the 3.5 percent annual growth rate discussed previously, average daily flow was projected 
through the 20-year planning period as shown in Figure 3-2. To provide a conservative estimate, peaking 
factors relative to average daily flows were assumed to remain consistent and re-applied to the 10- and 
20-year average daily flow projection as shown in Table 3-2. 

Table 3-2 – Projected Influent Flows 

 

“2007-2011” 
Historical Flow 

(mgd) 

2011 
Peaking Factor a 

 

2021 
Projected Flows 

(mgd) 

2031 
Projected Flows 

(mgd) 

Peak Hour Flow (Max Instantaneous) 5.54 2.3 8.5 12.0 

Observed Maximum Day 4.05 1.68 6.2 8.7 

Statistical Maximum Day 3.04 1.26 4.6 6.5 

Statistical Maximum Week 2.76 1.15 4.3 6.0 

Statistical Maximum Month 2.61 1.08 4.1 5.6 

Average Daily Flow 2.41 (2.62) b --- 3.7 5.2 

Statistical Minimum Month 2.23 0.92 3.4 4.8 

Actual Minimum Day 1.84 0.76 2.8 3.9 

a 

b 

Relative to Average Daily Flow 2007-2011. 
Current 2011 average to be used as baseline for projections. 

3.3 Future Wasteload Projections 
Current influent wasteload characteristics for BOD, TSS, P, NH3-N, and calculated AOR from 2007 to 2011 
were established and presented previously in TM No. 2. Peaking factors relative to average daily load 
were established and average daily load normalized to plant influent flow to establish “lbs/mgd-day” at 
average conditions. The average load was then projected through the 20-year planning period (to years 
2021 and 2031) by multiplying the normalized load by the average projected flow. 
 



 

 

City  of  Post  Fa l ls  WRF Faci l i ty  P lan  3-6  
TM No .  3 :  F low and Waste load  Pro jec t ions  –  F ina l  

F:\Projects\JUB\20-11-022 Post_Falls_WRF Facility Plan & EID\Documents\FACILITY PLAN REPORT\TMs\TM 3\TM 3_Flow and Wasteload Projections.docx 

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

Fl
ow

, m
gd

 

Year 

Projected Average Daily Flow Rate  
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Figure 3-2 – Average Daily Influent Flow Projection and Range 
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To provide a conservative estimate, peaking factors relative to average daily loads were assumed to remain 
consistent and re-applied to the 10- and 20-year average daily load projection, as shown in Table 3-3 
through Table 3-7. 

Table 3-3 – Projected BOD Loads 

 

“2007-2011” 
Historical Load 

(lbs/day) 

2011 
Peaking Factor a 

 
Normalized Load 

(lbs/mgd-day) 

2021 
Projected Load 

(lbs/day) 

2031 
Projected Load 

(lbs/day) 

Actual Maximum Day 8,222 1.49  11,598 16,360 

Statistical Maximum Day 7,903 1.43  11,148 15,726 

Statistical Maximum Week 6,957 1.26  9,814 13,844 

Statistical Maximum Month 6,319 1.15  8,914 12,574 

Average Daily Load 
(2011 Average) 

5,515 1.00 2,103 7,779 10,973 

Statistical Minimum Month 4,813 0.87  6,789 9,577 

Actual Minimum Day 3,187 0.58  4,495 6,341 

  a Relative to Average Daily Load 
 

Table 3-4 – Projected TSS Loads 

 

“2007-2011” 
Historical Load 

(lbs/day) 

2011 
Peaking Factor a 

 
Normalized Load 

(lbs/mgd) 

2021 
Projected Load 

(lbs/day) 

2031 
Projected Load 

(lbs/day) 

Actual Maximum Day 13,098 2.55  18,476 26,062 

Statistical Maximum Day 9,904 1.93  13,971 19,707 

Statistical Maximum Week 7,008 1.37  9,885 13,944 

Statistical Maximum Month 6,071 1.18  8,564 12,080 

Average Daily Load 
(2011 Average) 

5,127 1.00 1955 7,232 10,202 

Statistical Minimum Month 4,375 0.85  6,172 8,706 

Actual Minimum Day 3,198 0.62  4,511 6,363 

a Relative to Average Daily Load 
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Table 3-5 – Projected NH3-N Loads 

 

“2007-2011” 
Historical Load 

(lbs/day) 

2011 
Peaking Factor a 

 
Normalized Load 

(lbs/mgd) 

2021 
Projected Load 

(lbs/day) 

2031 
Projected Load 

(lbs/day) 

Actual Maximum Day 971 1.34  1,369 1,931 

Statistical Maximum Day 955 1.32  1,347 1,900 

Statistical Maximum Week 890 1.23  1,255 1,770 

Statistical Maximum Month 829 1.15  1,169 1,650 

Average Daily Load 
(2011 Average) 

722 1.00 275 1,018 1,436 

Statistical Minimum Month 642 0.89  905 1,277 

Actual Minimum Day 540 0.75  762 1,074 

a Relative to Average Daily Load 
 

Table 3-6 – Projected Total Phosphorus (TP) Loads 

 

“2007-2011” 
Historical Load 

(lbs/day) 

2011 
Peaking Factor a 

 
Normalized Load 

(lbs/mgd) 

2021 
Projected Load 

(lbs/day) 

2031 
Projected Load 

(lbs/day) 

Actual Maximum Day 226 1.51  318 449 

Statistical Maximum Day 200 1.34  282 398 

Statistical Maximum Week 180 1.21  255 359 

Statistical Maximum Month 166 1.12  235 331 

Average Daily Load 
(2011 Average) 

149 1.00 57 210 297 

Statistical Minimum Month 129 0.86  181 256 

Actual Minimum Day 107 0.72  150 212 

a Relative to Average Daily Load 
 

Table 3-7 – Projected AOR Loads 

 

“2007-2011” 
Historical Load 

(lbs/day) 

2011 
Peaking Factor a 

 

Normalized 
Load 

(lbs/mgd) 

2021 
Projected Load 

(lbs/day) 

2031 
Projected Load 

(lbs/day) 

Actual Maximum Day 13,656 1.20  19,263 27,172 

Statistical Maximum Day 13,493 1.19  19,033 26,847 

Statistical Maximum Week 13,248 1.17  18,687 26,360 

Statistical Maximum Month 12,833 1.13  18,103 25,536 

Average Daily Load 
(2011 Average) 

11,347 1.00 4327 16,006 22,578 

Statistical Minimum Month 10,151 0.89  14,319 20,199 

Actual Minimum Day 8,143 0.72  11,487 16,203 

a Relative to Average Daily Load 
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3.4 Seasonal Flow and Load Projections 
In some cases, during planning for future facilities, it may be reasonable to evaluate systems using flows 
and loads on a seasonal basis to more accurately size those facilities. In reviewing the seasonal 
wasteload evaluation developed in TM No. 2, it was determined that the actual loading conditions did 
not vary significantly seasonally and were within 5 percent of each other in nearly all conditions. 
Further, flows were also very similar, with only “Peak Day” flow conditions being significantly different 
(3.02 versus 4.05 mgd). Upon reviewing this data and the implications in sizing of unit processes, it is 
prudent to utilize the higher “peak” conditions so that facilities are hydraulically capable of passing peak 
flows. 
 
As such, for further evaluation herein, there will be no division of flows and wasteload projections to 
accommodate seasonal variation. 
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TM 4 – Regulatory and Permitting Review 

4.1 Introduction 
An important objective of this Facility Plan is to review current and proposed regulatory requirements 
and consider their impact when developing the range of improvement alternatives. Treatment and 
reuse alternatives must be implemented to meet current regulatory requirements with as much 
capability to meet anticipated requirements as is feasible. Staying abreast of emerging regulations is a 
crucial and continuous process as Post Falls reviews and adapts this Facility Plan’s improvement 
alternatives over the next 20 years. 
 
Regulations ultimately become implemented through permits and rule enforcement. Post Falls operates 
primarily under one National Pollutant Discharge Elimination System (NPDES) Permit: 
 

• Spokane River discharge permit; NPDES Permit No. ID002585-2; Issued by EPA 0n November 2, 
1999; Expired on November 2, 2004; Administratively extended to present; Available at 
http://yosemite.epa.gov/r10/water.nsf/NPDES+Permits/Current+ID1319 

 
The following sections describe the existing and developing conditions and regulations for NPDES Permits 
as well as what could be expected under a state-issued Reuse Permit over the next several permit cycles. 

4.2 Spokane River Water Quality Issues 
Water quality concerns in the Spokane River have required wastewater treatment improvements 
upstream for a number of decades. Under the federal Clean Water Act (CWA), each state (and Tribe) 
must promulgate designated beneficial uses of its receiving waters and water quality standards to 
protect those uses. The state standards must also be approved by EPA. If uses and standards are not 
promulgated in a timely manner, then the EPA has a duty to perform that task under the CWA. 
 
Under Post Falls’ 1999 NPDES permit, Idaho had designated the Spokane River for the beneficial uses of 
primary and secondary contact recreation, cold water biota, salmonid spawning, domestic water supply, 
and agricultural water supply. Currently, the river is protected for the cold water aquatic life habitat, 
salmonid spawning, primary contact recreation, and domestic water supply. All waters in Idaho are also 
protected for industrial and agricultural water supply, wildlife habitats, and aesthetics. Applicable rules 
exist within the Idaho Administrative Procedures Act (IDAPA) which can be found at: 
 

• Chapter 2 – “Water Quality Standards” http://adminrules.idaho.gov/rules/current/58/0102.pdf 
• Chapter 16 – “Wastewater Rules” http://adminrules.idaho.gov/rules/current/58/0116.pdf 

 
Additionally, permitted activities in an upstream state (or Tribe) must be controlled so as not to cause a 
violation of a downstream state’s (or Tribe’s) water quality standards. Therefore, Washington State’s 
and the Spokane Tribe of Indians’ standards can materially affect Post Falls’ NPDES Permit conditions. 
 
A water body is listed as a “water quality limited segment” under Section 303(d) of the CWA where it is 
not expected to meet the required water quality standards in the foreseeable future. Currently, the 

http://yosemite.epa.gov/r10/water.nsf/NPDES+Permits/Current+ID1319
http://adminrules.idaho.gov/rules/current/58/0102.pdf
http://adminrules.idaho.gov/rules/current/58/0116.pdf


 

 

City  of  Post  Fa l ls  WRF Faci l i ty  P lan  4-2  
TM No .  4 :  Regulato ry  and Permit t ing  Rev iew –  F inal  

F:\Projects\JUB\20-11-022 Post_Falls_WRF Facility Plan & EID\Documents\FACILITY PLAN REPORT\TMs\TM 4\TM 4_Regulatory and Permitting Review.docx 

Spokane River is 303(d) listed for lead, cadmium and zinc in both Washington and Idaho due to historic 
mining discharges above Coeur d’Alene Lake in Idaho’s Silver Valley. It is also listed for dissolved oxygen, 
total polychlorinated biphenyls (PCB), and 2,3,7,8 tetrachlorodibenzo-p-dioxin (dioxin) in Washington. 
Idaho also lists the river for total phosphorus due to “excessive aquatic growth” concerns under its 
narrative criteria for nutrients. Idaho had previously listed the Spokane River as impaired for 
temperature concerns, but that listing no longer exists. Finally, the Spokane River in Idaho has site-
specific criteria for ammonia that are identical to the state-wide site-specific ammonia criteria for 
protecting cold water aquatic life when early life stages of fish are present. 
 
Cadmium, lead, and zinc are classified as chronically toxic to the cold water biota in the river. That 
chronic toxicity has historically driven the water quality standards for the Spokane River in both Idaho 
and Washington. Heavy metals, PCB, and dioxin also bioaccumulate in fish as they are continuously 
ingested by organisms further up the food chain. Those concentrated level of toxics are then available to 
be directly ingested by humans. Future regulations regarding the level of consumption of contaminated 
fish may drive the water quality standards to much more stringent levels than the previous chronic 
exposure to the cold water biota. 
 
Correspondingly, NPDES permit holders have been subject to lead, cadmium and/or zinc limitations. 
Additionally, they have been seasonally removing phosphorus since the late 1970s to reduce 
downstream algae growth and increase dissolved oxygen in the Lake Spokane reservoir. To date, only 
limited monitoring has taken place for PCB and dioxin, but the Washington Department of Ecology 
(WDOE), the Spokane Tribe, and environmental groups are moving forward with actions to reduce the 
allowable levels in permitted discharges. 
 
The Idaho Water Quality Standard for PCB was more stringent than the Washington standard until May 
2012 when EPA rejected Idaho’s daily fish consumption value. Until that is revisited, both Washington 
and Idaho have the same standard of 170 picogram per liter (pg/L) based on the National Toxics Rule 
and a fish consumption standard of 6.5 g/day. Fish consumption essentially sets limits for 187 Water 
Quality Standards and 88 toxic compounds in Idaho, including PCBs, dioxins, and metals. EPA stated that 
even though Idaho adopted a state-wide fish consumption standard of 17.5 g/day based on the national 
recommendation by EPA, that standard may be inadequate. EPA made that decision based on fish 
consumption studies completed in Oregon (175 g/day), a higher standard adopted by the Spokane Tribe 
of Indians, and Washington’s current state-wide effort to define appropriate consumption standards. 
Idaho has 90 days to respond to EPA over the ruling. Because of these issues, EPA intends to require 
Idaho dischargers to regularly sample influent and effluent plus sample river water to determine if the 
discharges have the reasonable potential to cause or contribute to excursions above water quality 
standards in waters in the State of Idaho, State of Washington, or the Spokane Tribe of Indians. 

4.2.1 Hydroelectric Operations and Flows 
For water quality management, it is helpful to understand the hydrodynamics of the Spokane River. The 
river flows from the Coeur d’Alene Lake outlet west/northwest 111 miles to its confluence with the 
Columbia River at Lake Roosevelt behind Grand Coulee Dam. Lake Spokane, also known as Long Lake, is 
approximately 30 miles northwest of Spokane, Washington. It is impounded by Long Lake Dam 64 river 
miles downstream from the Idaho/Washington border. Completed by the Washington Water Power 
Company (now Avista Utilities) in 1915, the Long Lake Hydroelectric Development can produce 71 
megawatts (MW) of electricity to meet the energy needs of approximately 35,000 households. The 
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23.5-mile-long reservoir has a maximum depth of approximately 200 feet. At an elevation of 1,533 feet, 
Lake Spokane impounds 105,000 acre-feet of water. It is the largest of Avista’s Spokane River facilities 
with an average annual discharge flow of almost 8,000 cfs and historic maximums and minimums of 
50,000 cfs and 90 cfs, respectively. It has no minimum discharge flow requirements. 
 
Avista applied to the Federal Energy Regulatory Commission (FERC) for re-licensing of its entire 
“Spokane River Project” in July 2005. The Spokane River Project includes the Post Falls Dam in Idaho plus 
the Upper Falls, Monroe Street, Nine Mile, and Long Lake dams in Washington. Avista separately 
requested State Water Quality Certification from WDOE and IDEQ under Section 401 of the Clean Water 
Act for the project dams. They proceeded to conduct public outreach and completed reports on 
potential project impacts on metals, water quality, sediment routing, and total dissolved gas to support 
their FERC applications. 
 
IDEQ and WDOE issued Water Quality Certifications in 2008. The certifications are intended to regulate 
minimum stream flows and dissolved gas, among other conditions, to meet water quality requirements. 
Idaho’s certification requires Post Falls Dam to discharge a minimum of 600 cfs through the critical low 
flow period from June through September. There is a drought year provision to reduce minimum summer 
flow to 500 cfs after Coeur d’Alene Lake levels fall by at least on foot below normal summer pool. These 
flows are well above the historical low discharge rates of 200-300 cfs for Post Falls Dam operating under 
its previous FERC license and are being incorporated into reviews of water quality attainment. 
 
WDOE’s certification included compliance with DO levels in Lake Spokane through a required Dissolved 
Oxygen Water Quality Attainment Plan (DO WQAP) within two years. Avista is required to evaluate and 
implement reasonable and feasible measures to improve DO conditions in Lake Spokane in proportion 
to its level of responsibility. WDOE included a 10-year compliance schedule. WDOE is also considering a 
minimum in-stream flow requirement for the Spokane Gage below the Monroe Street Dam of 850 cfs. 
This is above historical low flows about 10 percent of the time and it is unclear how it would be enforced 
since it is not part of Avista’s FERC license. 

4.2.2 Total Maximum Daily Loads 
Surface waters that do not meet the State-established water quality standards must first receive 
technology-based pollution controls. If technology standards do not achieve the required water quality, 
the Clean Water Act requires the State to place the surface water on a Section 303(d) list of water 
quality limited segments. The State must prioritize all their water segments and prepare a Total 
Maximum Daily Load (TMDL) study for approval by EPA in order of that priority. A TMDL identifies 
sources of the pollutants of concern, quantifies the assimilative capacity of the water segment for those 
pollutants, and defines the process by which those pollutants will be controlled to achieve compliance 
with the water quality standards. The TMDL also allocates the loading capacity among the various 
sources, both point and non-point. The TMDL usually considers seasonal variations and must include a 
margin of safety that takes into account any lack of knowledge about the cause of the water quality 
problem or its loading capacity. If the TMDL limits create unattainable standards for pollutant sources, a 
Use Attainability Analysis (UAA) can be performed in accordance with the Clean Water Act to determine 
achievable water quality levels. 
 
The WDOE developed a TMDL for cadmium, lead and zinc on the Spokane River and EPA approved it in 
1999. The IDEQ and EPA promulgated a TMDL on the Spokane River for dissolved cadmium, lead and zinc in 
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August 2000. IDEQ approved the TMDL with the understanding that EPA was prepared to simultaneously 
approve it. Mining interests in the Silver Valley challenged the TMDL on procedural grounds and the Idaho 
Supreme Court voided Idaho’s approval in 2003. The TMDL included waste load allocations (WLA) for 
municipal dischargers on the Spokane River, including HASRB. Like Washington’s approved TMDL, Idaho’s 
proposed WLAs were concentration-based limits at the “end of pipe” without mass loading limitations. In 
other words, the effluent must meet the water quality standard which is based on the hardness 
concentration in the discharge. The approach was to be certain that a discharge could not cause or 
contribute to a violation of the water quality standard in either state. Currently, neither IDEQ nor EPA has 
proposed a revised TMDL, even though Idaho lists it as a high priority. Without such a TMDL, IDEQ intends 
to limits cadmium, lead and zinc mass loading to the Spokane River to 1999 permit values. 
 
WDOE proposed to update their 1992 phosphorus TMDL in 2004 with a dissolved oxygen TMDL on the 
Spokane River and Lake Spokane. The effort led to stringent proposed discharge limits for phosphorus, 
ammonia and biochemical oxygen demand (CBOD). Prior to release of the draft TMDL, Washington 
dischargers submitted a draft UAA to determine what was achievable. After protracted collaboration 
efforts, a Managed Implementation Plan (MIP) was proposed and draft NPDES Permits were issued by 
EPA in Idaho and WDOE in Washington in 2007. The depth and breadth of comments received on the 
draft permits caused both EPA and WDOE to suspend processing of the final TMDL and NPDES permits. 
Following two more years of modeling, technical and regulatory negotiations, WDOE and EPA approved 
the Spokane River and Lake Spokane Dissolved Oxygen TMDL in mid-2010. The plan requires strict total 
phosphorus, CBOD, and ammonia controls from March-October but provides some flexibility for 
Washington dischargers by actively working with Avista, non-point sources and other stakeholder to 
reach their water quality standards by the end of 10 years. Idaho dischargers promptly challenged EPA’s 
approval of the TMDL based on an inequitable distribution of allowable loading as well as technical 
concerns with the water quality modeling utilized. Currently, a negotiated settlement appears to be 
acceptable to all parties within the framework of the approved TMDL and will be considered an 
equivalent process to a TMDL to satisfy Idaho’s phosphorus listing. The settlement will be documented 
with the anticipated reissued draft Idaho NPDES Permits in 2012. Information on the DO TMDL can be 
found at http://www.ecy.wa.gov/programs/wq/tmdl/spokaneriver/dissolved_oxygen/index.html. 
 
Washington also proposed a TMDL for PCB on the Spokane River in 2006 which was not completed 
because of the need for more data. Data needs cited by WDOE in May 2011 included more accurate 
stormwater data, updated fish tissue sampling results, and the addition of new Spokane Tribe water 
quality standards for PCBs based on updated fish consumption rates. The draft TMDL was revised with the 
updated information in 2009 and issued as the Spokane River Source Assessment Report in 2011. WDOE 
goes on to state that “Ecology is not currently planning to develop a PCB TMDL with wasteload 
allocations, but this is still a potential tool for the future. Setting waste load allocations through a TMDL to 
accomplish that would set a target well below the “background” PCB concentrations observed in remote 
bodies of water with no obvious source of contamination other than aerial deposition. In part because it 
would establish an impossible near-term target, and based on its experience with the Spokane River 
Dissolved Oxygen TMDL, which took 12 years to complete, Ecology is opting to proceed directly to 
implementing measures to reduce all toxics in the Spokane River.” WDOE goes on to describe how 
wastewater permitting, managing stormwater, toxics cleanups, and hazardous waste reduction strategies 
will accomplish those goals. While Idaho is not explicitly required to participate in these efforts, IDEQ and 
Idaho dischargers participate in the WDOE-required Regional Toxics Task Force monthly meetings. 
Information on the PCB TMDL and other toxics reductions initiatives on the Spokane River in Washington 
can be found at http://www.ecy.wa.gov/programs/wq/tmdl/spokaneriver/index.html. 

http://www.ecy.wa.gov/programs/wq/tmdl/spokaneriver/dissolved_oxygen/index.html
http://www.ecy.wa.gov/programs/wq/tmdl/spokaneriver/index.html
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WDOE’s work indicates that the Spokane River in Idaho may be out of compliance with Idaho’s water 
quality standards for PCB. As stated above, it can be assumed that Idaho’s discharge permits will at least 
require regular sampling of influent and effluent as well as river water to determine if the discharges have 
the reasonable potential to cause or contribute to excursions above water quality standards in waters in 
the State of Idaho, State of Washington, or the Spokane Tribe of Indians. That sampling will determine if a 
TMDL will be required for additional pollutants of concern over the next several permit cycles. 

4.3 Existing NPDES Permit Conditions 
As discussed in preceding TMs, wastewater generated by the cities of Post Falls and Rathdrum is routed 
to and treated by the Post Falls WRF. Post Falls then discharges its recycled water year-round to the 
Spokane River with authorization from the U.S. EPA under NPDES Permit No. ID-002585-2. 
 
Post Falls’ current NPDES permit became effective on November 2, 1999, and expired on November 2, 
2004, as did the Hayden Recreational Water and Sewer District’s (HARSB) and the City of Coeur 
d’Alene’s. Although the entities re-applied for discharge permits in a timely manner, the EPA directed 
them to operate under their 1999 permits until they issue new permits. 
 
Post Falls’ permit generally reflects the fact that it operates a “standard” secondary treatment plant. 
Current permit limits were first determined by technology performance capabilities with significant 
operating records to support the fact that similar treatment plants should be held to a minimum 
performance standard. Several discharged constituents are also driven by Idaho’s Water Quality 
Standards (WQS) limitations in order to protect the Spokane River’s designated beneficial uses. Lead, 
zinc, chlorine, and ammonia concentrations could affect the River’s cold-water aquatic organisms in an 
immediate manner (acute toxicity) and/or in a long-term manner (chronic toxicity). Therefore, discharge 
concentrations and/or mass limits are further restricted for those constituents. In addition, excessive 
bacteria in the recycled water could negatively affect the recreational use of the river, so fecal coliform 
concentrations are restricted in the discharge. 
 
Low dissolved oxygen (DO) concentrations and excess aquatic growth downstream in Lake Spokane 
(formerly known as Long Lake) have also been targeted for improvement since at least 1978. Besides 
employing secondary treatment, NPDES Permit holders in both Washington and Idaho reduce seasonal 
phosphorus to improve those conditions in Lake Spokane. Post Falls’ contribution to this effort is to 
employ year-round biological phosphorus reduction (BPR) at about 90 percent efficiency even though its 
permit requirement is 70 percent phosphorus removal from March 1 through October 31. 
 
Post Falls has fully complied with their discharge permit since it was issued. The few isolated violations 
that have occurred over the years, have been promptly reported to the EPA and IDEQ and process 
changes were immediately implemented to stop the violation. 
 
While efforts to meet Idaho and Washington standards have made significant improvements to river water 
quality, pressure from the public and organized environmental groups has been building to go further and 
fully comply with all the WQS. Therefore, future NPDES Permits will be more restrictive than Post Falls’ 
1999 permit. Existing and anticipated permit conditions are contrasted in the following sections of this TM. 
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4.4 Anticipated NPDES Permit Conditions 

4.4.1 NPDES Permit Review 
As stated previously, the primary impetus for this facility planning effort is to meet the increasingly stringent 
NPDES discharge limits in the Spokane River. The permits are being driven by a concern for diminished dissolved 
oxygen, chronic heavy metals exposure to cold water biota, and fish tissue concentrations of toxic compounds. 
Post Falls’ draft 2007 NPDES Permit included significant modifications to the current 1999 permit requirements. 
The anticipated 2012 permit will further modify permit conditions to address water quality concerns. A 
comparison of the 1999, 2007 (withdrawn), and anticipated 2012 permit conditions is shown in Table 4-1. This 
table includes a summary of the effluent limitations that are of primary concern in the daily operation, 
expansion, and management of the facility. The current NPDES Permit and Fact Sheet link was listed at 
the beginning of this TM. The 2007 Draft NPDES Permit and fact sheet can be found at 
http://yosemite.epa.gov/r10/WATER.NSF/NPDES+Permits/DraftPermitsID. 
 
The 2011 Draft NPDES Permit currently being reviewed by IDEQ for Section 401 Water Quality 
Certification was obtained by Post Falls through a public records request and is included here as 
Appendix 4-A. A preliminary draft Water Quality Certification was issued by IDEQ in mid-2012. A copy of 
the Preliminary Draft Certification and the City's response comments are included in Appendix 4-B. The 
water quality certification and issuance of a Public Review Draft NPDES Permit and Fact Sheet are 
anticipated to occur sometime in 2013. The following paragraphs review several important elements of 
the current permitting effort. 
 
The Spokane River and Lake Spokane Dissolved Oxygen TMDL restricts discharge of oxygen-demanding 
substances, including ammonia-nitrogen, total phosphorus, and five-day carbonaceous biochemical 
oxygen demand (CBOD5) to among the lowest levels in the United States. Since Idaho permits issued by 
EPA cannot cause the violation of a downstream water quality standard, EPA plans to issue revised NPDES 
Permits in 2012 consistent with those issued by WDOE in 2010 and 2011. The anticipated permit for Post 
Falls will equate to concentration limits of 5.2 mg/L (milligrams per liter or parts per million) for ammonia, 
0.05 mg/L phosphorus (50 parts per billion), and 5.2 mg/L CBOD5 at a future flow of 7.65 million gallons 
per day (mgd). It will also likely include a Compliance Schedule of up to 10 years to fully meet the new 
requirements. No Compliance Schedule is anticipated for conditions where Post Falls’ existing treatment 
plant can comply immediately (ammonia). 
 
In addition to DO TMDL implementation, WDOE is also requiring Washington dischargers to participate in 
a Regional Toxics Task Force (RTTF) with the express purpose of reducing polychlorinated biphenyl’s 
(PCBs) and other toxic compounds in the Spokane River. Under the proposed draft NPDES Permit for Post 
Falls, EPA does not require participation in the RTTF. However, the Idaho Water Quality Standard for PCB 
will likely be more stringent than the current Idaho and Washington standards of 170 pg/L. It is unclear 
whether they could approach the Spokane Tribe’s standard of 3.37 pg/L since it is currently not possible 
to quantify PCB in the water column below about 50 pg/L. It is also unclear whether dioxins are significant 
in Idaho discharges. Because of these issues, EPA intends to require Idaho dischargers to regularly sample 
influent and effluent for PCB and dioxin plus sample river water for PCBs to determine “if the discharges 
have the reasonable potential to cause or contribute to excursions above water quality standards for PCBs 
in waters in the State of Idaho, State of Washington, or the Spokane Tribe of Indians.” 

http://yosemite.epa.gov/r10/WATER.NSF/NPDES+Permits/DraftPermitsID
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Table 4-1 – Post Falls WRF NPDES Permit Comparison 1999-2012 

 

Average Monthly Limit Average Weekly Limit Max. Daily Limit Location Frequency Sample Type Average Monthly Limit Average Weekly Limit Max. Daily Limit Location Frequency Sample Type 1999 (Current) Permit Average Weekly Limit Max. Daily Limit Frequency Sample Type

Flow mgd Report - Report Effluent Continuous Recording Report - Report Effluent Continuous Recording - - - Continuous Recorder

lb/day 1043 1668 - Calculation 726 1161 - Calculation 871 1306 -
% removal 85% (min.) - - % removal 1/month Calculation 85% (min.) - - % removal 1/month Calculation 85% (min.) - -
mg/L 25 40 - 24-Hr. Comp. 12 19 - 24-Hr. Comp.
lb/day 334 534 - Calculation 290 464 - Calculation
% removal 85% (min.) - - % removal 1/month Calculation 85% (min.) - - % removal 1/month Calculation
mg/L 30 45 - 24-Hr. Comp. 30 45 - 24-Hr. Comp. 30 45 -
lb/day 1251 1877 - Calculation 871 1306 - Calculation 871 1306 -
% removal 85% (min.) - - % removal 1/month Calculation 85% (min.) - - % removal 1/month Calculation 85% (min.) - -

pH (October – June) s.u. Effluent 5/week Grab Effluent 5/week Grab 5/week 24-Hour Composite

pH (July – September) s.u. Effluent 5/week Grab 5/week Grab 5/week Grab
E. coli #/100 ml 1264 (geometric mean) - 406 (inst. max.) Effluent 5/month Grab 126 7 - 406 5 Effluent 5/month Grab - - - 3/week Grab

μg/L 98 - 326 Grab 36 - 161
lb/day 4.09 - 13.6 Calculation 1.04 - 4.67
μg/L 147 - 565 Grab 147 - 662
lb/day 6.13 - 23.6 Calculation 4.27 - 19.2

Total Residual Chlorine
October – June if chlorine is not used 
for disinfection

μg/L Report - Report Effluent 1/month Grab

μg/L 36 - 161 Grab
lb/day 1.04 - 4.67 Calculation
μg/L 147 - 662 Grab
lb/day 4.27 - 19.2 Calculation
mg/L Report Report - 24-Hr. Comp.
lb/day 334 528 - Calculation
mg/L 8 12.7 - 24-Hr. Comp. 8.2 - 29.5
lb/day 334 528 - Calculation 238 - 856
mg/L 25.4 - 91.7 24-Hr. Comp.
lb/day 1059 - 3824 Calculation
mg/L 25.4 - 91.7
lb/day 737 - 2661
mg/L 8.2 - 29.5 24-Hr. Comp.
lb/day 238 - 856 Calculation
mg/L 25.4 - 91.7 24-Hr. Comp.
lb/day 737 - 2661 Calculation
μg/L Report Report - 24-Hr. Comp.
lb/day Report Report -
lb/day

Total Phosphorus as P
November – January

μg/L Report Report - Effluent 1/week 24 Hr. Comp.

μg/L Report Report - 24-Hr. Comp.
lb/day 29 43.5 - Calculation
μg/L Report Report - 24-Hr. Comp.
lb/day 7.26 10.9 - Calculation
μg/L 50 75 - 24-Hr. Comp.
lb/day 1.45 2.18 - Calculation
μg/L 1000 1500 - 24-Hr. Comp.
lb/day 29 43.5 - Calculation

Report - Report 24-Hr. Comp.

μg/L 13.8 - 27.7 24-Hr. Comp. 13.8 - 27.7 24-Hr. Comp. 13.8 - 27.7
lb/day 0.58 - 1.16 Calculation 0.4 - 0.8 Calculation 0.4 - 0.8

Copper (Oct. – June) μg/L Report - Report Effluent 1/month 24-Hr. Comp.
μg/L 2.05 - 3.79 24-Hr. Comp. 2.05 - 3.79 24-Hr. Comp. 2.05 - 3.79
lb/day 0.059 - 0.11 Calculation 0.059 - 0.11 Calculation 0.059 - 0.11
μg/L 84.3 - 115 24-Hr. Comp. 84.3 - 115 24-Hr. Comp. 84.3 - 115
lb/day 2.45 - 3.34 Calculation 2.45 - 3.34 Calculation 2.45 - 3.34

Temperature °C Report - Report Effluent 5/week Grab Report - Report Effluent 2/week Grab - - - 2/week Grab
Cadmium μg/L Report - Report Effluent 1/month 24-Hr. Comp. Report - Report Effluent 1/month 24-Hr. Comp. - - - 1/month 24-Hr. Comp.
Silver μg/L Report - Report Effluent 1/month 24-Hr. Comp. Report - Report Effluent 1/quarter 24-Hr. Comp.

Alkalinity mg/L as CaCO3 Report - Report Effluent 1/month 24-Hr. Comp. Report - Report Effluent 1/month 24-Hr. Comp.

Hardness mg/L as CaCO3 Report - Report Effluent 1/month 24-Hr. Comp. Report - Report Effluent 1/month 24-Hr. Comp.

Oil and Grease mg/L Report - Report Effluent 1/quarter Grab See I.B.11 Effluent 3x/5 years Grab
Total Dissolved Solids mg/L Report - Report Effluent 1/quarter 24-Hr. Comp. See I.B.11 Effluent 3x/5 years 24-Hr. Comp.
Total Polychlorinated Biphenyls 
(PCBs)

pg/L Report - Report Influent and Effluent 1/2 months 24-Hr. Comp. Report - Report Influent and Effluent 1/quarter 24-Hr. Comp.

2,3,7,8 tetrachloro-dibenzo-p-dioxin 
(TCDD)

pg/L Report - Report Influent and Effluent 1/quarter 24-Hr. Comp.

Orthophosphate as P μg/L Report - Report Effluent 1/month 24-Hr. Comp. Report - Report Effluent 1/month 24-Hr. Comp.
Total Kjeldahl Nitrogen mg/L Report - Report Effluent 1/month 24-Hr. Comp. Report - Report Effluent 1/month 24-Hr. Comp.
Nitrate + Nitrite as N mg/L Report - Report Effluent 1/month 24-Hr. Comp. Report - Report Effluent 1/month 24-Hr. Comp.
Dissolved Oxygen mg/L Effluent 1/month Grab Effluent 1/month Grab
NPDES Application Form 2A Effluent 
Testing

See I.B.10 Effluent 3x/5 years - Effluent 3x/5 years -

Whole Effluent Toxicity TUc Effluent 2/year 24-Hr. Comp. Effluent Annual 24-Hr. Comp.
Semi-Annually 
for 5 Years

See Part I.C.

2011 Pre-Certification Draft 2007 Public Review Draft 1999 (Current) Permit

Parameter Units
Effluent Limits Monitoring Requirements Effluent Limits Monitoring Requirements Effluent Limits Monitoring Requirements

Five-day carbonaceous biochemical 
oxygen demand (CBOD5) November – 
January

mg/L 25 40 - Influent and Effluent 1/week
24-Hour Composite

25

Total Suspended Solids
Influent and Effluent 1/week Influent and Effluent 1/week 2/week 24-Hour Composite

45 - 2/week 24-Hour Composite

CBOD5

February – October
Influent and Effluent 3/week Influent and Effluent 3/week

40 - Influent and Effluent 1/week
24-Hour Composite

30

6.3 - 9.0 at all times Nov. - Mar: 6.3 - 9.0 at all times Apr. - Jun: 6.2 - 9.0 at all times Jul. - 
Oct: 6.5 - 9.0 at all times 

See Part I.A.2.
6.4 - 9.0 at all times

Total Residual Chlorine
July – September

Effluent 5/week 2/day Grab

Total Residual Chlorine
October – June if chlorine is used for 

Effluent 1/day 2/day Grab

Total Residual Chlorine
November-June

Effluent 1/month

Total Residual Chlorine
July-October

Effluent 1/month

Total Ammonia as N
July – September

Effluent 3/week 2/week 24-Hour Composite

Total Ammonia as N
February – June and October

Effluent 3/week

Total Ammonia as N
October - June

2/week 24-Hour Composite

Total Ammonia as N
November – January

Effluent 1/month

Total Ammonia as N
November – February

Influent and Effluent 1/month

Total Ammonia as N
March-October

Effluent 2/week

Calculation
Seasonal Average Limit: 3.19 lb/day. See I.B.11

Total Phosphorus as P
February – October

Effluent 3/week

Total Phosphorus as P  (April – May) Influent and Effluent 3/week

Total Phosphorus as P  (March) Influent and Effluent 3/week

Total Phosphorus as P  (October) Influent and Effluent 3/week

Total Phosphorus as P  (June – 
September)

Influent and Effluent 3/week

24-Hr. Comp.

Copper
(July – September)

Effluent 1/month Effluent 1/month 1/month 24-Hr. Comp.

Phosphorus                    (March - 
October)

% removal See Part I.A.3. 1/week

Total Phosphorus as P  (November - 
February)

μg/L Influent and Effluent 1/month

24-Hr. Comp.

Zinc Effluent 1/month Effluent 1/month 1/month 24-Hr. Comp.

Lead Effluent 1/month Effluent 1/month 1/month

See I.C. See I.C. See Part I.C.

Report minimum and average Report minimum and average

See I.B.10 See I.B.10
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Heavy metals also tend to accumulate in fish tissues and create concern for human health. Idaho’s 
“TMDL for Dissolved Cadmium, Lead, and Zinc in the Surface Waters of the Lake Coeur d’Alene Basin” 
was ruled void on procedural grounds by the Idaho Supreme Court in 2003 and has not been revisited. 
Since Idaho has the Spokane River listed as a high priority water body, IDEQ contended during the 
facility planning process that existing permit holders are limited to the mass loadings currently allowed 
in approved permits until a TMDL is approved. In a letter dated May 21, 2013 from Curt Fransen, 
Director of IDEQ, to Eric Anderson and George Eskridge in the Idaho State Legislature, it was detailed 
that subsequent interpretations for the purpose of 401 Water Quality Certifications would define that 
effluent metals limits would be based on concentration, rather than mass when determining toxicity and 
relation to the water quality standards.   
 
As previously mentioned, Post Falls and Rathdrum purchased 932 acres of farm land on the Rathdrum 
Prairie several years ago in order to eventually apply recycled water to fodder crops and hybrid poplars. 
Irrigation must be conducted at agronomic rates – rates that meet the crop needs without percolating 
reuse water and dissolved constituents into the underlying groundwater. All reuse water must be 
retained in a double-lined storage pond awaiting irrigation. The river discharge permit would allow Post 
Falls to match irrigation needs much more closely to recycled water flow in order to reduce construction 
of storage ponds. Maintaining the ability to discharge to the Spokane River is critical to managing future 
needs for expanded land purchase and storage volumes. Further limiting river discharge will have the 
opposite effect. This “zero discharge” approach to reuse is generally applied across the state but is 
monitored even more closely over the Rathdrum Prairie Aquifer, which underlies Post Falls’ and 
Rathdrum’s future reuse sites. Recycling and reuse is explored more fully in the following section. 

4.5 Wastewater Recycling and Reuse Standards 
The wastewater recycling and reuse standards are governed by the Idaho Administrative Procedures Act 
(IDAPA) Part 58, Title 01. IDAPA is available on the State of Idaho website at 
http://adminrules.idaho.gov/rules/current/58/index.html. 
 
The primary IDAPA chapters that apply are: 

• Chapter 2 – “Water Quality Standards” 
• Chapter 8 – “Idaho Rules for Public Drinking Water Systems” 
• Chapter 11 – “Groundwater Quality Rules” 
• Chapter 16 – “Wastewater Rules” 
• Chapter 17 – “Rules for the Recycling and Reuse of Municipal and Industrial Wastewater” 

(Reuse Rules) 
 
Table 4-2 provides a brief summary of the requirements for reuse of recycled municipal wastewater 
under Chapter 17. It subdivides reuse into five classes (A through E) from the most stringent treatment 
and reliability standards to the least stringent treatment standard with the most restrictive buffer zones 
and access requirements, respectively. With coagulation, filtration, and enhanced disinfection, Post Falls 
could practice Class B or even Class A reuse, depending on their available treatment trains and reuse 
location.  Figure 4-1 provides a pictorial representation of how Class A recycling and reuse may be 
presented to potential users and the general public. 
 

http://adminrules.idaho.gov/rules/current/58/index.html
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Table 4-2 – Summary of Treatment and Use Requirements for Recycled Municipal Wastewater 
Classification Class A Class B Class C Class D Class E 
Treatment (Municipal Wastewater 
must be treated by the following:) 
 

•  Oxidized, clarified, and 
coagulated, with filtration 
approval requirement or 
treated by an equivalent 
process. 

•  Highest level reliability. 
•  Nitrogen removal 

requirements. 
•  Turbidity limits below 2 NTU. 
•  Adequately disinfected and 

tested. 
•  Pilot testing required. 

•  Oxidized, coagulated, 
clarified, and filtered or treated 
by an equivalent process. 

•  Turbidity limits below 2 NTU. 
•  Adequately disinfected and 

tested. 
•  Pilot testing required. 

•  Oxidized and adequately 
disinfected. 

•  Oxidized and adequately 
disinfected. 

•  At least primary effluent 
quality. 

Disinfection  Total Coliform not to exceed two 
and two tenths (2.2) per one 
hundred (100) milliliters. 

Total Coliform not to exceed two 
and two tenths (2.2) per one 
hundred (100) milliliters. 

Total Coliform not to exceed 
twenty three (23) per one 
hundred (100) milliliters. 

Total Coliform not to exceed two 
hundred and thirty (230) per one 
hundred (100) millimeters. 

Total Coliform organisms up to 
“too numerous to count.” 

Uses  •  Irrigation at individual homes. 
•  Groundwater recharge using 

surface spreading, seepage 
ponds, unlined surface water 
features, or subsurface 
distribution. 

•  Fire suppression from 
dedicated, marked hydrants. 

•  Dust suppression at 
construction sites. 

•  Toilet flushing at some 
industrial and commercial 
sites. 

•  Class B, C, D, or E uses. 

•  May contact any edible 
portion of raw food crops. 

•  Irrigation for golf courses, 
parks, playgrounds, or 
schoolyards.  

•  Class C, D, or E uses. 
•  Toilet flushing at some 

industrial and commercial 
sites. 

•  Irrigation for orchards and 
vineyards during the fruiting 
season if no fruit harvested for 
raw use comes in contact with 
the irrigation water or ground 
or will contact the edible 
portion of raw food crops. 

•  Irrigation for cemeteries or 
roadside vegetation. 

•  Toilet flushing at some 
industrial and commercial 
sites. 

•  Class D or E uses. 

•  Irrigation for fodder, seed, or 
processed food crops. 

•  Class E uses. 

•  Irrigation for forested sites. 

Access Restriction  Irrigation during periods of non-
use. 

Irrigated during periods of non-
use by public. 

Irrigated during periods of non-
use by public. 

Public access restricted. Public access restricted. 

Buffer Distances  None, except no spray to contact 
drinking fountains, picnic tables 
or public eating facilities. Also, no 
effluent is allowed to be applied 
to surface waters where a 
NPDES Permit is required. One 
hundred feet minimum to drinking 
water wells (1,000 feet for 
recharge). 

Site specific (see IDAPA 
58.01.17). No effluent is allowed 
to be applied to surface waters 
where a NPDES Permit is 
required. 

Site specific (see IDAPA 58.01.17). 
No effluent is allowed to be applied 
to surface waters where a NPDES 
Permit is required. 

Site specific (see IDAPA 
58.01.17). No effluent is allowed 
to be applied to surface waters 
where a NPDES Permit is 
required. 

Site specific (see IDAPA 
58.01.17). No effluent is allowed 
to be applied to surface waters 
where a NPDES Permit is 
required. 

Grazing Grazing allowed only with 
approved grazing management 
plan. 

Grazing allowed only with 
approved grazing management 
plan. 

Grazing allowed only with 
approved grazing management 
plan. 

Grazing not allowed. Grazing not allowed. 
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Figure 4-1 – Class A Recycling and Reuse 
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4.5.1 Reclamation and Reuse over the Rathdrum Prairie Aquifer 
It is important to recognize that the study area is over the Rathdrum Prairie Aquifer (RPA), also known as 
the Spokane Valley-Rathdrum Prairie Aquifer (SVRPA). It is the only designated “Sensitive Resource 
Aquifer” in Idaho. As such, there are several special provisions that impact reuse practices in the study 
area. In particular, the “Reuse Rules” (IDAPA 58.01.17.602) allow groundwater recharge using surface 
spreading, seepage ponds, unlined surface water features, or subsurface distribution. The recharge 
activities must meet the “Groundwater Quality Rule” (IDAPA 58.01.11) and must be located at least 
1,000 feet and at least six months of travel time from any downgradient drinking water. 
 
IDAPA 58.01.11.300-350 also requires the following: 
 

• The aquifer shall not be degraded, as it relates to beneficial uses, as a result of point source or 
non-point source activity unless it is demonstrated by the person proposing the activity that 
such change is justifiable as a result of economic or social development. 

• Activities with the potential to degrade Sensitive Resource Aquifers shall be managed in a 
manner that maintains or improves existing groundwater quality. 

• Sensitive Resource Aquifer groundwater is of better quality than the groundwater quality 
standards in Section 200, and maintenance of this quality is needed to protect an identified 
beneficial use. 

 
The net result of these rules is that groundwater recharge is not feasible in most instances over the RPA 
for two reasons. First, the high quality and readily available quantity of water has led to a proliferation in 
the number of drinking water wells present. Second, horizontal hydraulic conductivities in the study 
area range from an estimated 12,100 to 22,100 feet per day, so groundwater travels very quickly (USGS, 
2007). These two facts make it unlikely that a recharge site could be located less than six months travel 
time from a downgradient drinking water well. As a result, this Facility Plan concentrates on irrigation 
and other reuse practices that will not lead to groundwater recharge. 

4.5.2 SVRP Aquifer Special Supplemental Guidelines 
Reuse is a permitted activity in Idaho under IDAPA 58.01.17 which references the “Idaho Guidance for 
Recycled Water” (IDEQ, 2007). The IDEQ Guidance “provides assistance in applying and interpreting” the 
Reuse Rules for permitting and operating reclamation and reuse facilities. Of particular importance to 
this guidance is Section 12.11, titled “Wastewater Land Application Sites Overlying Designated Special 
Resource Water.” It outlines the background behind the need for possible “special considerations” for 
nutrient management of land application reuse over the RPA, including calculation of the nitrogen and 
phosphorus balance and calculation of loss to groundwater. 

4.5.3 Anticipated Wastewater Reclamation and Reuse Standards over the Rathdrum 
Prairie Aquifer 

Regulators continue to trend toward tighter discharge restrictions into the Spokane River. Consequently, 
reuse over the RPA will likely become an ever-increasing part of the long-term management strategy for 
Post Falls and Rathdrum. Anticipated regulations to govern reuse over the RPA also become more 



 

 

City  of  Post  Fa l ls  WRF Faci l i ty  P lan  4-12  
TM No .  4 :  Regulato ry  and Permit t ing  Rev iew –  F inal  

F:\Projects\JUB\20-11-022 Post_Falls_WRF Facility Plan & EID\Documents\FACILITY PLAN REPORT\TMs\TM 4\TM 4_Regulatory and Permitting Review.docx 

important in planning that strategy. Since only one reuse site is active over the main body of the aquifer, 
evaluating additional reuse sites will be critically important. 
 
Although every activity over the aquifer has the potential to degrade it, reuse practices are some of the 
most carefully managed and controlled. That management and control appears to be warranted in order 
to balance the need for proper wastewater management with the protection of this exceptional water 
resource. Key actions that balance reuse irrigation with aquifer quality appear to include: 
 

• Site-specific soil sampling and testing to a depth of 60 inches to characterize the physical and 
chemical characteristics of all soil types composing 10 percent or more of the site as part of the 
reuse proposal 

• Site-specific crop selection and agronomic and/or silvicultural plan to balance water and 
nutrient uptake to those available in reuse water, supplemental irrigation, and supplemental 
fertilizer 

• Establishing and sampling a representative dedicated monitoring well network prior to reuse 
activities to adequately characterize background water levels and constituents in the uppermost 
10 feet of the aquifer 

• Developing a site-specific soil moisture monitoring and irrigation management strategy so that 
water is applied within the water-holding capacity of the soil and depleted prior to the non-
growing season 

• Conducting soil and soil water sampling to establish existing conditions and manage to reduce or 
eliminate potential ongoing leaching losses to the aquifer 

• Conducting ongoing monitoring well sampling and analysis to verify no significant impact to the 
RPA as a result of the reuse activities 

 
The proposed characterization and monitoring of reuse activities over the RPA may be reduced for 
Class A reuse water that includes nutrient reduction. The Class A standard in all other parts of the State 
already allows for such “unrestricted” reuse. Previous calculations show that nutrient removal standards 
would likely be required in order to be protective of RPA water quality due to the non-degradation 
standard. In such instances, it may also be necessary to exercise some level of control over 
supplemental fertilizer addition to meet the non-degradation standard. This would certainly be possible 
on publicly controlled spaces (parks, play fields, rights-of-way, etc.) and may be possible with 
contractual water sale agreements as well. 
 
In summary, reuse activities over the Rathdrum Prairie Aquifer are likely to increase over time due to 
population growth and tightening restrictions on discharge to the Spokane River. Stringent regulations 
designed to protect the high quality of the RPA also mean that reuse water quality, monitoring, and 
management practices will be held to a higher standard than in other areas of the State. In reviewing 
the proposed Post Falls and Rathdrum reuse sites, these standards can be met but will require 
significant initial background work to characterize the soil and groundwater as well as propose a suitable 
cropping and monitoring plan. Class A reuse water with nutrient removal may alleviate a number of 
groundwater protection concerns. However, even Class A reuse water may require a management 
agreement with the end users to avoid overloading the soil system with nitrogen or other constituents 
of concern. 
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TM 5 – Unit Process and Improvement Options 

5.1 Introduction 

5.1.1 General 
As discussed in Technical Memorandum (TM) 2, the existing treatment plant requires upgrading to continue 
to provide adequate service. Tightening permit conditions discussed in TM No. 4 and expansion due to 
service area growth will require additional capacity and unit processes. This memorandum reviews treatment 
options to meet these future discharge requirements. 
 
The treatment options are divided into major physical, biological, and tertiary treatment processes to meet 
permit conditions. Solids handling and required ancillary processes are also reviewed. Overall treatment 
trains are recommended, with preliminary opinions of construction cost. 
 
Each of the major treatment options was developed by a team of wastewater process engineers considering 
specific permit and future capacity requirements. The best alternatives have been retained for further 
evaluation. 

5.1.2 Expected Treatment Requirements 
As discussed in TM 4, the future discharge permit requires nutrient removal (specifically, very low 
phosphorus concentrations); therefore, wastewater treatment technologies and systems that can meet the 
projected nutrient limitations are considered. This memorandum summarizes treatment facility sizing to 
meet the 2031 projected flows and loads. 

5.1.3 No Action Alternative 
Portions of the current facility cannot handle anticipated peak flows adequately through existing processes, 
thus compromising system reliability to comply with normal secondary effluent standards. Additional 
upgrades will be required to handle peak flows and loads at the headworks as well as UV disinfection and the 
river outfall. 
 
The anticipated future discharge permit will likely have effluent phosphorus limits that the City cannot 
currently meet, resulting in significant and ongoing permit violations, and degradation of receiving water 
quality will be experienced. 

5.1.4 Wastewater Treatment Process Alternatives 
Wastewater treatment unit process selection is driven by both projected wastewater flows/loads and 
expected permit conditions. These processes are divided into preliminary treatment (headwork and flow 
equalization), primary treatment, basic biological treatment, and tertiary treatment. Additionally, solids 
handling, disinfection, plant outfall, reuse opportunities, and ancillary support processes are reviewed. 
Tertiary treatment is required to meet effluent quality goals prior to discharging. 
 
A summary of the major treatment processes considered to meet expected future capacity requirements and 
permit conditions is presented in Table 5-1. 
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Table 5-1 – Pre-Screened Alternatives 

Element Alternatives 
Preliminary Treatment and Flow Equalization Multiple physical layout alternatives 
Primary Treatment Salsness (gravity belt) 

Primary clarification 
Biological Treatment Conventional activated sludge (oxidation ditch)  

Conventional activated sludge (diffused aeration)  
Membrane bioreactors 

Tertiary Treatment Continue backwash 
Upflow granular media filtration 
Tertiary membrane microfiltration 
Conventional sedimentation and filtration 
AlgEvolve 

Disinfection/Advanced Oxidation Ultraviolet light 
Chlorination/Dechlorination 
Ozone 
Granular activated carbon 

Effluent Disposal River discharge (Spokane River)  
Reclaimed Water Reuse (lawn irrigation, land application, wetlands) 

Solids Treatment and Disposal Aerobic digestion 
Anaerobic digestion 
Multiple final disposal alternatives (City, third party, public) 

 

5.2 Preliminary Treatment and Flow Equalization 

5.2.1 Preliminary Treatment Alternatives 
The Post Falls WRF existing preliminary treatment system includes influent screening, grit removal, and 
chemical alkalinity adjustment (magnesium hydroxide addition). Future systems required to remove 
phosphorus will likely be added to the secondary and/or new tertiary treatment systems. The sizing of these 
systems will be influenced by peak hydraulic flow rates. To more efficiently size these systems and aid in 
secondary process stability, alternatives for flow equalization have been evaluated. 
 
A cursory review of process and overall site considerations revealed the following initial criteria: 
 
• Although equalization is to be added primarily for mitigating peak flows to future tertiary treatment 

systems, early in the evaluation it was evident that the advantages of equalizing the plant influent would 
help relieve portions of the plant that are nearing their hydraulic capacity and would help equalize both 
flow and load to the plant. If equalization is to be added, it will be configured near the plant influent to 
benefit all downstream processes. 
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• In-line or side-stream equalization: 

o With in-line equalization, the entire plant flow enters the equalization storage tank. The tank is then 
operated at varying levels throughout the day such that at periods when the influent flow is above 
“average” daily flow, the excess volume is retained in the basin. This causes the volume retained in 
the basin to increase for a period of time. Later, when plant influent has dropped below average 
daily flow, the volume is pumped out of the basin such that the flow rate to the secondary system is 
maintained near “average” daily flow values. The primary advantage to this type of equalization is 
that a certain degree of influent load equalization is often realized. Further, peak flows and loads 
from recycled process streams from downstream processes are equalized (belt press reject, filter 
reject, etc.). 

o Side-stream equalization essentially allows a constant flow to the plant, and peak flows above 
“average” are diverted to the equalization basin. This system then holds the peak volume for a 
period of time and is later discharged to the secondary system when influent plant flows are below 
“average”. The disadvantage to this type of system is that “wasteload” is generally not equalized, as 
loads are generally “diluted” during peak flow conditions. 

o Based on a review of these options, future equalization storage system should be configured in-line. 

• An analysis of previous influent flow records indicates that a flow equalization volume of 15 percent of 
the plant influent is necessary to equalize flow fluctuations caused by daily influent diurnal variations. 
Additionally, to account for recycle flows streams (belt press filtrate, tertiary filtration reject, etc.), it is 
prudent to size the equalization facility to accommodate an additional 10 percent, totaling 25 percent. 
Seasonal variation of peak day versus average daily flow will still need to be accommodated by 
downstream processes. 

o Peak daily flow projections vary depending on whether the peak observed value is used versus the 
peak statistical value. Further, the actual “peak hour” to average daily flow was likely decreased 
during this period, and in order to not construct unnecessarily large basins, the “statistical peak day” 
flow will be utilized for sizing the equalization basin. 

o Based on a 25 percent daily volume equalization and a projected peak daily flow of 4.3 mgd in 2021 
and 6.1 mgd by 2031, the required equalization volume is 1.08 million gallons (MG) in 2021 and 1.52 
MG in 2031. As the incremental cost for storage is very small, it is recommended to construct the 
equalization storage in phases beginning with a 1.0 MG tank and construct parallel tanks in 0.5 MG 
increments as plant flows increase. 

• Headworks Equipment: 

o The headworks facility will require modifications to their screening equipment to increase peak 
hydraulic capacity to accommodate the peak hour projected flow of 12.0 mgd. Current capacity is 
limited to 7.1 mgd for the Rotamat Screen No. 1. The Huber step-screen has a 12.0 mgd capacity. 
Replacing the Rotamat unit will increase the hydraulic capacity of the system. 

o The current headworks contains two parallel grit channels with 7.0 mgd and 12.0 mgd capacity. By 
the end of the 20-year period, the peak hydraulic capacity of the grit removal equipment will likely 
be exceeded, requiring both units to be brought on line during peak flow events. For budgetary 
purposes, the addition of a third grit channel with 12.0 mgd capacity will be evaluated for 
alternatives that retain the current headworks facility. 

o Relocation or modification of the headworks facilities will be evaluated in conjunction with flow 
equalization alternative configurations. 
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5.2.2 Discussion of Alternatives 
Based on the preliminary criteria identified previously, three viable alternatives were identified for 
modification of the Preliminary Treatment/Flow Equalization System: 
 
• Alternative 1 

o Retain and upgrade headworks in existing location. 
o Construct new equalization tank southeast of headworks and west of OD #1. 
o Construct new influent pump station. 

• Alternative 2 

o Relocate and construct new headworks to northwest corner of WRF property (near entrance gate). 
o Construct new equalization tank adjacent to new headworks. 
o Construct new influent pump station. 

• Alternative 3 

o Retain and upgrade headworks in existing location. 
o Construct new equalization tank to northwest corner of WRF property (near entrance gate). Locate 

upstream of headworks. 

o Construct new influent pump station. 
 
Each of these alternatives can be seen schematically in Figure 5-1, Figure 5-2, and Figure 5-3. 
 
Discussion 

Each of these alternatives has multiple advantages and disadvantages to operations, maintenance, overall 
process performance, maximizing lifecycle of existing infrastructure, and interaction with existing and future unit 
processes. A discussion of the advantages and disadvantages for each alternative follows. 
 
• Alternative 1 

Advantages 

o The current headworks was upgraded in 2011. This option will retain existing headworks and 
equipment with only minor modifications and improvements required. 

o The existing northern influent force mains and the east Centennial Trail (C-Trail) Forcemain 
would not need to be re-configured. 

Disadvantages 

o Construction of a new equalization tank requires temporary pumping or relocation of the 
screened influent parallel pipes (24-inch and 30-inch) to construct equalization tank. 

o Does not leave much space for expansion of future preliminary treatment expansion. 
Equalization and headworks become constrained by the “water building” for expansion beyond 
5.2 mgd average flow. 
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Figure 5-1 – Preliminary Treatment Alternative 1 Process Schematic 
Figure 5-2 – Preliminary Treatment Alternative 2 Process Schematic Figure 5-3 – Preliminary Treatment Alternative 3 Process Schematic 
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• Alternative 2 

Advantages 

o New headworks facility and equipment. 

o Utilize existing WRF property to north (logical headworks location) and create space within the 
core of the WRF property for expansion of offices or primary treatment. 

o Headworks, equalization tank, and influent pump station are sized for 20-year period, with 
provisions and space planned for facility build-out. 

Disadvantages 

o Lose existing remaining lifecycle value in the existing headworks facility. 

o Significant re-route of the east C-Trail Force Main. 

o Aging pipe from grit chambers to Splitter Box S-1 is not repaired or eliminated as part of this 
work. 

• Alternative 3 

Advantages 

o The current headworks was upgraded in 2011. This option will retain existing headworks and 
equipment, with only minor modifications and improvements required. 

o Equalization tank and influent pump station are sized for 20-year period, with provisions and 
space planned for facility build-out. 

Disadvantages 

o Equalization is located upstream of the headworks, causing increased potential for solids settling 
and rag buildup in equalization tank and on mixing equipment. This will increase maintenance 
and total required energy input to maintain material in suspension. 

o Aging pipe from grit chambers to Splitter Box S-1 is not repaired or eliminated as part of this 
work. 

 
Each of these alternatives must be evaluated in conjunction with the other overall plant unit processes to 
determine site layout interactions and long-term expansion of the site. 
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5.2.3 Design Criteria 
The overall process design criteria for preliminary treatment are summarized in Table 5-2. 

Table 5-2 – Preliminary Treatment Design Criteria 

Item Design Criteria Parameter 
Equalization  

Type In-Line 
Location Plant Influent 
Design Flow Statistical Peak Day Flow (6.1 mgd) 
Percentage of Design Flow 25% 
Volume 1.52 MG 
Mixing Submerged Mechanical (no air entrainment) 
Tank Configuration Hopper Bottom, partitioned to allow maintenance 
Tank Considerations Covered, interior coated for corrosion protection 
Odor Control Required 

Alkalinity Adjustment  
Chemical Magnesium Hydroxide 
Storage and Delivery Bulk, with bulk liquid delivery 

Headworks (Screening and Grit)  
Screening Size ⅛" (3 mm) or smaller 
Design Flow Peak Hour (12.0 mgd) firm capacity or higher, 

with one unit out of service 
Influent Pump Station  

Design Flow Peak Hour (12.0 mgd) firm capacity or higher 

5.2.4 Cost 
Preliminary opinions of capital and operating costs for each of these alternatives are presented in Table 5-3. 
Operational costs were assumed utilizing average 20-year projected flow. Detailed cost opinions for each 
alternative are included in Appendix 5-A. 

Table 5-3 – Preliminary Treatment Alternatives Capital Costs 

Alternative 
No. Description 

Capital Cost 
(Present Worth) 

O&M Cost 
(20-Year 

Present Worth) 
Total Cost 

(Present Worth) 

1 Modify Existing Headworks, New EQ near 
OD 1 

$7,359,500 $898,000 $8,257,500 

2 New Headworks and New EQ near WRF 
Entrance 

$10,173,200 $898,000 $11,071,200 

3 Modify Existing Headworks and New EQ 
near WRF Entrance 

$7,493,600 $1,059,000 $8,552,600 
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5.2.5 Recommendations 
Preliminary treatment will add flow equalization to the current screening and de-gritting process. 
Equalization will be constructed to the northwest area of the property. The construction of the new 
headworks and equalization will be phased with the required tertiary treatment improvements. 
 
The preferred equalization layout will implement Alternative 2 as follows: 
 

• Position the equalization tank at the northwest corner of the WRF property.  

• Relocate the Headworks and pH/Alkalinity adjustment chemical feed equipment to the new 
headworks as necessary. 

• Interim, phased improvements may require temporarily routing flow from the existing headworks to 
the new proposed Equalization tanks. Hydraulic grade considerations would need to be addressed, 
but under this scenario. In this case, it is likely that the lower half of the Equalization tanks would 
likely only be able to be used until the headworks was fully re-located (i.e., not operated at full 
depth), and influent wastewater could be pumped directly to the new headworks at an elevated 
hydraulic grade. 

5.2.6 Environmental 
The primary environmental concerns with the recommended improvements are related to Air Quality (Odor 
generation) and Energy. Both the new headworks and equalization basin will require odor control measures 
and systems to be incorporated into the design to mitigate nuisance odors by containing and treating them 
on-site. Because the equalization basin is new process to the Post Falls WRF it will require additional energy 
(power) to maintain mixing in the basin. The overall lifecycle cost for the additional power however is 
considerably lower than the savings in capital costs provided by the improvement. 

5.3 Primary Treatment 

5.3.1 Primary Treatment Alternatives 
Primary treatment is utilized to reduce incoming TSS and BOD. Primary treatment can be performed with 
several physical unit operations, including sedimentation tanks (clarifiers) or screening equipment (gravity 
belt filter). 
 
The discussion of primary treatment is often blended with secondary biological alternatives due to the 
interaction of the two processes. For the Post Falls WRF, the facility currently has no primary treatment 
systems. Flow from the headworks pass directly to the secondary biological treatment systems. 
 
If primary treatment were to be implemented at the Post Falls WRF, it would be positioned downstream of 
the headworks facilities. Regarding influent flow equalization, the position of the primary treatment system 
(upstream or downstream) would likely be dependent on the primary treatment technology utilized. 
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5.3.2 Discussion of Alternatives 
Based on the preliminary criteria identified previously, three potential options were identified as possible 
primary treatment process modifications: 
 
• Alternative 1 – Do Nothing 
• Alternative 2 – Gravity Belt Filter (Salsness) 
• Alternative 3 – Primary Sedimentation 
 
Alternative 1 – Do Nothing 
The Post Falls WRF currently has no primary treatment facilities. As such, the system operates well within 
design parameters. If no primary treatment facilities are added, expansion and operation of the downstream 
processes will occur based on the current operational loading trends. 
 
Alternative 2 – Gravity Belt Filter (Salsness) 
The Salsness Filter™ is a mechanical screening device. The filter removes solids through a continuous-loop 
fine mesh belt screen. As the screen moves, it acts like a conveyer and carries solids out of the incoming 
wastewater. A proprietary air-knife system cleans the solids from the belt screen and deposits them into the 
screenings hopper, virtually eliminating any solids carryover. Periodic hot-water flushes further clean the belt 
screen by removing oil and grease that may have accumulated. An auger press dewaters the collected 
screenings between 20 to 40 percent dry solids while screened wastewater continuously passes through the 
unit. Periodic cold water flushes keep the unit clean. 
 
The Salsness Filter™ removes between 40 to 70 percent TSS and 20 to 35 percent BOD from the wastewater 
stream, and the unique design allows for removal of organic and inorganic solids as fine as 15 to 30 micron as 
they are captured on the 350 micron belt. A Salsness Filter™ pilot study was performed at the Post Falls WRF 
in the winter of 2007/2008. The results of the pilot study indicated typical TSS removal of 53 percent and 
BOD removal of 27 percent, with cake solids averaging 24 percent. 
 
A photo of a Salsness Filter installation is shown on Figure 5-4.  
 
Preliminary discussions with the equipment manufacturer indicate sizing of the units such that each is capable of 
passing 3.0 mgd would likely be installed. Initial phasing would include installation of three units (two duty, one 
standby). These units will provide a 6.0 firm capacity (one unit off line) capable of passing 9.0 mgd with all units 
operating. 
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Figure 5-4 – Example-Salsness Filter Unit 

 
Photo Courtesy Blue Water Technologies 

 
The second phase of construction would add a fourth unit to bring the firm capacity to 9.0 mgd with 12.0 
mgd peak capacity capable of passing the 20-year peak hour flow of 12.0 mgd. Under normal circumstances, 
these units will be capable of providing adequate capacity. If one unit fails, the system does not fail entirely 
and will still be capable of treating 9.0 mgd (3 out of 4 units), resulting in only a marginal increase in load (12 
percent TSS and 6 percent BOD) sent to the secondary process. 
 
The Salsness Filter would ideally be positioned upstream of any flow equalization facilities to improve 
operations of the equalization system. Further, the system would not necessarily need redundant equipment, 
but would rather be sized to accommodate peak flows. In the event of a single equipment failure, the plant 
would be capable of operating under higher loading conditions until the equipment could be repaired. 
 
Solids from the system are typically disposed either through bagging and disposal at a landfill or through 
anaerobic digestion. Either alternative is viable. If the system were to be implemented with the WRF’s 
current solids processing systems, it would likely be necessary to “bag” and dispose of the solids cake, as the 
current aerobic holding tank system would not adequately treat the primary solids. If the WRF eventually 
converts their solids processing system to anaerobic digestion, converting the Salsness system and sending 
the primary screened solids to the anaerobic digester would be advantageous for gas generation and 
potential energy recovery. 
 
Alternative 3 – Primary Sedimentation 
Primary sedimentation removes readily settleable solids and floating material to reduce the suspended solids 
content of the influent wastestream. Well-designed and operated primary sedimentation systems can 
remove from 50 to 70 percent TSS and 25 to 40 percent BOD. 
 
At the Post Falls WRF, primary sedimentation could be positioned either upstream or downstream of flow 
equalization. Both alternatives have advantages. If positioned downstream, peak flows would be attenuated, 
having less impact on the overall sedimentation performance. However, the overall sizing of the clarifiers 
would still be controlled by the average loading conditions. Alternatively, primary sedimentation upstream of 
equalization will help with mixing and solids issues within the equalization basin. Preliminary sizing indicates 
three 50-foot clarifiers would be required, with two units capable of handling peak flows. Alternatively, two 
90-foot-diameter clarifiers could be used, with a single unit being redundant. To provide budgetary cost 
opinions, three units have been assumed. 
 
Settled solids generated from the clarifier underflow will need to be processed. Typically, primary settled 
solids are treated through anaerobic digestion. The Post Falls WRF staff currently does not utilize anaerobic 
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digestion for solids processing and treatment. If primary sedimentation is selected, a concurrent transition to 
anaerobic solids digestion will be required to treat the solids generated from the process. 
 
The final position and configuration of primary treatment should be selected in conjunction with the 
equalization and headworks configurations. The selection of the preferred layout and configuration will be 
discussed in TM 6. 
 
Discussion 
Each of these alternatives has multiple advantages and disadvantages to operations, maintenance, overall 
process performance, maximizing lifecycle of existing infrastructure, and interaction with existing and future 
unit processes. A discussion of the advantages and disadvantages for each alternative follows. 
 
Do Nothing 

Advantages: 

o Simplified operation, similar to current facilities. 

o No significant change from current operations. 

Disadvantages: 

o Continued stress on secondary systems. Biological systems expanded to accommodate increased 
plant loading. 

Salsness Filter 

Advantages: 

o Very small footprint relative to sedimentation. 

o Odors contained within unit for capture and treatment. 

o Does not necessarily require additional solids treatment step (anaerobic digestion). 

o Reliable solids removal, removing solids stress on downstream systems. 

Disadvantages: 

o Equipment has higher operating and maintenance requirements. 

o Potentially removes too much BOD, hindering the secondary influent BOD:TP ratio that is critical to 
the BPR process. 

Primary Sedimentation 

Advantages: 

o Low energy input. 

o Reliable solids removal, removing system stress created by solids and BOD on downstream systems. 

Disadvantages: 

o Typically requires anaerobic digestion for solids treatment. 

o Can be odorous, and covering can be expensive. 

o Larger air volume for odor control. 

o Very large footprint relative to Salsness. Preliminary layouts conflict with potential equalization 
storage layout locations. 
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o Potentially removes too much BOD, hindering the secondary influent BOD:TP ratio that is critical to 
the BPR process. 

5.3.3 Design Criteria Summary 
Preliminary sizing of the primary Salsness Filtration system and typical parameters are shown in Table 5-4. 

Table 5-4 – Primary Salsness Treatment Design Criteria 

Item Design Criteria Parameter 
Equipment  

Number of Units 4 total (@ 3 mgd capacity) 
Location Upstream of Equalization (downstream of screening) 
Design Flow Peak Hour Flow 
Odor Control Required (connected to hood on each unit) 
Headloss < 2 ft 

 
Preliminary sizing of the primary sedimentation system and typical parameters are shown in Table 5-5. 

Table 5-5 – Primary Sedimentation Treatment Design Criteria 

Item Typical Range Preliminary Sizing a Preliminary Sizing b 
Number of Units/Type -- (3 total) - Circular (3 total) - Circular 
Diameter 10-200 ft 50 ft 50 ft 
Depth 12-16 ft 14 ft 14 ft 
Overflow Rate    

Average Flow 800-1,200 gpd/SF 1,324 gpd/SF 883 gpd/SF 
Peak Hour Flow 2,000-3,000 gpd/SF 3,056 gpd/SF 2,037 gpd/SF 

Weir Loading 10,000 to 40,000 gpd/ft 16,552 gpd/ft 11,035 gpd/ft 
a Assumes one clarifier off line 
b Assumes all units on line 

 

5.3.4 Cost 
Preliminary opinions of capital and operating costs for each primary treatment alternative are presented in 
Table 5-6. Operational costs were assumed utilizing average 20-year projected flow. Detailed cost opinions 
for each alternative are included in Appendix 5-B. 

Table 5-6 – Primary Treatment Alternatives Capital Costs 

Alternative 
No. Description 

Capital Cost 
(Present Worth) 

O&M Cost 
(20-Year Present Worth) 

Total Cost 
(Present Worth) 

1 Salsness Filtration a $4,137,700 $320,000 $4,457,700 
2 Primary Sedimentation b $4,542,100 $293,000 $4,835,100 

a Assumes solids to be bagged and landfilled. 
b Does not include costs for anaerobic digestion of primary solids. 

 



 

 
City  o f  Po st  F a l l s  WRF F a ci l i ty  P l an  5 -13  
TM No.  5 :  Un i t  P rocess  an d  Impro vem ent  Opt ion s –  F ina l  

F:\Projects\JUB\20-11-022 Post_Falls_WRF Facility Plan & EID\Documents\FACILITY PLAN REPORT\TMs\TM 5\TM 5_Unit Process and Improvement Options.docx 

5.3.5 Recommendations 
As part of the 20-year plan, primary treatment will likely not be implemented. Initial review indicates that 
removal of BOD from the influent could cause problems with the biological phosphorus removal process 
stability. Additionally, the capital expenditure and benefits to implement a primary treatment system are not 
warranted during the 20-year planning period.  

5.3.6 Environmental 
There are no environmental impacts associated with the recommended alternative. 

5.4 Secondary BNR Treatment 

5.4.1 Existing Secondary Treatment 
The existing Secondary Treatment system at the Post Falls WRF was reviewed in Technical Memorandum No. 
2. As discussed, the WRF has two secondary biological treatment trains. Train 1 consists of Oxidation Ditches 
No. 1-No. 4 and Clarifiers No. 1-No. 5. Train 2 consists of Oxidation Ditch No. 5 and Clarifiers No. 6 and No. 7. 
The trains can be operated independently, or the RAS from each train can be blended. The biological solids 
grown in the aeration basins are separated from the effluent by the secondary clarifiers and returned by the 
return activated sludge (RAS) pumps back to the anaerobic selector to be re-used in the treatment process. 
Excess biological solids are wasted from the system by the waste activated sludge (WAS) pumps. Both 
treatment trains are designed to remove BOD, TSS, ammonia, and phosphorus from the wastewater. Train 2 
is also designed to remove nitrogen. 
 
The purpose of this evaluation is to determine the appropriate secondary treatment system to meet the 20-
year needs of the facility and expansion through build-out. 

5.4.2 Discussion of Alternatives 
The Post Falls WRF has several potential alternatives available for secondary treatment as the facility expands 
through the 20-year planning period and beyond. Each of these alternatives impacts the surrounding facility; 
some alternatives are more easily modified to blend and operate with the current facilities, while others are 
distinctly different secondary treatment systems. A cursory review was made to prioritize several treatment 
technologies for further refinement and evaluation. The cursory review revealed the following alternatives: 
 
Alternative 1 - Existing Oxidation Ditch BNR 
Expansion of the current BNR oxidation ditch facilities similar to Ditches 5 and 6, including anoxic, anaerobic 
basins selectors with secondary clarifiers. 

Alternative 2 – Diffused Air Activated Sludge 
Modification of the current oxidation ditches to activated sludge diffused aeration basins. The existing 
secondary clarifiers would be retained, with new clarifiers similar to Clarifiers No. 6 and No. 7. 

Alternative 3 – Membrane Bioreactor (MBR) 
Membrane bioreactor technology utilized membrane microfilters to separate mixed-liquor solids from the 
wastewater, discharging clarified permeate. Membrane bioreactors utilize diffused-air aeration basin 
technology similar to Alternative 2 for the base biological treatment processes. 
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Alternative 4 – PowerStream 
The City is interested in emerging technologies, and selected PowerStream technology to be evaluated for 
secondary treatment. The City is interested in alternative technologies and wants to be abreast of the 
alternatives available as regulatory conditions change in the future. 

5.4.3 Discussion of Alternatives and Design Criteria 
Each alternative was evaluated to determine preliminary process sizing, approximate layout of processes 
schematically, and interaction of components with existing processes. 
 
Alternative 1 – Existing Oxidation Ditch BNR 
The existing oxidation ditch (BNR) process includes anaerobic selectors, anoxic selectors, and aerobic basins. 
The current ditches 1-4 have a hydraulic capacity of approximately 2.59 mgd. A process schematic of the 
current facilities (Oxidation Ditches No. 5 and No. 6) is shown on Figure 5-5. With the current ditch 5 (and 6 – 
no equipment) expansion, each ditch is capable of treating 1.41 mgd capacity with the associated clarifier. 
Clarifier No. 8 would need to be added to provide overall clarifier reliability. Population of the equipment in 
ditch 6 will increase the firm capacity of the facility to 5.2 mgd. This expanded system will meet the projected 
5.2 mgd 20-year projected flow. 

Figure 5-5 – Oxidation Ditch Process Schematic 

 
 

A summary of the overall design criteria for improvements to meet the 20-year projected flow is shown in Table 5-7. 

Table 5-7 – Oxidation Ditch Improvements Design Criteria 

Item 
Approximate 

Hydraulic Capacity 
Expected Secondary 

Effluent Characteristics Comments 
Oxidation Ditches 1-4 2.59 MGD BOD: <30 mg/L 

TSS: <30 mg/L 
Total N: <1 mg/L 

Total P: <1.0 mg/L 

Currently, Ditches 1-4 provide BPR but 
not full BNR. 
Add mixers and gates to allow phased 
operation for nitrate removal. 

Oxidation Ditches 5-6 1.41 MGD each ditch BOD: same 
TSS: same 

Total N: <1 mg/L 
Total P: <1.0 mg/L 

Ditches 5 and 6 designed for full BNR. 
Ditch 6 - Install aeration, mixing and 
pumping mechanical equipment to provide 
capacity through 20-year planning period. 
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Alternative 2 – Diffused Air Activated Sludge 
Diffused air aeration of activated sludge uses compressed air blowers to force air through porous diffusers, 
creating micro-air bubbles that travel upward through the wastewater contacting and transferring oxygen to 
the wastewater mixed liquor and maintaining mixing in the basins. The current facilities utilize activated 
sludge oxidation ditches in a “race-track” configuration with a typical sidewater depth of 15 feet in the 
aeration basins. For diffused-air activated sludge, basin depths are typically deeper (18 to 22 feet) to increase 
the efficiency of the oxygen transfer to the wastewater. Preliminary sizing of a diffused air activated sludge 
BNR facility is shown in Table 5-8. Preliminary sizing indicates the majority of the existing aeration basin 
volume (75%+) would need to be converted to diffused-air aeration basins to provide adequate volume for 
nitrification/denitrification to occur. This would allow both “halves” of the plant (Trains 1 and 2) to be 
capable of full biological nutrient removal. Additionally, optimum diffuser efficiency would not be realized 
unless the basins were modified to increase the overall sidewater depth. A schematic is shown in Figure 5-6. 

Figure 5-6 - Diffused Air Activated Sludge Process Schematic 

 

Table 5-8 – Diffused-Air Aeration Alternative 

Item 
Approximate 

Hydraulic Capacity 
Expected Secondary 

Effluent Characteristics Comments 

Oxidation Ditches 1-4 
Converted to Diffused Air 
Aeration Basins 

2.59 MGD total 
(converted) 

BOD: <30 mg/L 
TSS: <30 mg/L 

Total N: < 1 mg/L 
Total P: < 1.0 mg/L 

Improvements would require: 
• Increase in tank sidewall height and 

partition tank to utilize 75% of current 
volume (i.e., Ditches 3, 4, 5 and 6 
would need to be converted; Ditches 1 
and 2 would not be used) 

• Flow draw-off weirs for plug-flow 
reactor (not circular flow) 

• Installation of aeration diffuser and air 
distribution piping 

• Building to house blowers 

Oxidation Ditches 5-6 
Converted to Diffused Air 
Aeration Basins 

1.41 MGD each 
(converted) 

BOD: same 
TSS: same 

Total N: < 1 mg/L 
Total P: < 1.0 mg/L 

 
This alternative would provide a significant reduction in overall plant footprint (i.e., basin sizing). Further, 
modifications to convert the aeration systems would be significant, with additional facilities being necessary 
for housing low-pressure blower aeration equipment. In general, the overall process schematic is similar to 
the oxidation ditch process, but with diffused-air aeration basins. Similar to Alternative 1, Clarifier No. 8 
would need to be added for overall clarifier reliability. 
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Alternative 3 – Membrane Bioreactor 
The technologies most commonly used for performing secondary treatment of municipal wastewater rely on 
microorganisms suspended in the wastewater to treat it. Although these technologies work well in many 
situations, they have several drawbacks, including the difficulty of growing the right types of microorganisms 
and the physical requirement of a large site. The use of microfiltration membrane bioreactors (MBRs), a 
technology that has become increasingly used in the past 10 years, overcomes many of the limitations of 
conventional systems. These systems have the advantage of combining a suspended growth biological 
reactor with solids removal via filtration. The membranes can be designed for and operated in small spaces 
and with high removal efficiency of contaminants such as nitrogen, phosphorus, bacteria, bio-chemical 
oxygen demand, and total suspended solids. The membrane filtration system in effect can replace the 
secondary clarifier and sand filters in a typical activated sludge treatment system. Membrane filtration allows 
a higher biomass concentration to be maintained, thereby allowing smaller bioreactors to be used. 
 
For new installations, the use of MBR systems allows for higher wastewater flow or improved treatment 
performance in a smaller space than a conventional design. Historically, membranes have been used for smaller-
flow systems due to the high capital cost of the equipment and high operation and maintenance (O&M) costs. 
Today, however, they are receiving increased use in larger systems. High-quality effluent produced by MBRs 
makes them particularly applicable to reuse applications and for surface water discharge applications requiring 
extensive nutrient (nitrogen and phosphorus) removal such as the requirements of the Post Falls WRF. 
 
The addition of membrane bioreactor equipment changes the system considerably because a much higher 
mixed-liquor concentration (8,000 to 12,000 mg/L) can be maintained in the aerobic basins, reducing the 
overall aeration basin required volume by approximately 50 percent. Further, the secondary clarifiers are not 
used and replaced by membrane equipment to separate solids from the wastewater. This would free up the 
secondary clarifiers to potentially be re-purposed for tertiary sedimentation for further phosphorus removal. 
 
The addition of membrane equipment requires several significant modifications to the existing process, including: 
 

• Pumping and screening of mixed-liquor feed to membranes 
• Construction of membrane tanks and membrane removal equipment 
• Permeate storage (for backpulsing membranes) 
• Membrane cleaning and supporting chemical feed equipment 
• Internal recirculation pumping 
• Partitioning of aeration basins for optimized residence time in anoxic, anaerobic, and aerobic cells 
• All modifications identified previously for diffused-air aeration 

 
The most significant benefits from these system improvements are: 
 

• Decreased overall secondary system footprint 
• Improved secondary effluent water quality (reduced turbidity), but without much improvement to 

total phosphorus and total nitrogen 
• Allows secondary clarifiers to be re-purposed for tertiary sedimentation 
• Allows Oxidation Ditches 1-4 to potentially be re-configured for influent equalization 

 
As with the diffused-air aeration basin alternative, the MBR would require significant capital expenditure to 
make the necessary modifications with only marginal improvement to the overall plant performance and 
secondary treatment reliability. 
 
A process schematic of a typical diffused air MBR Activated Sludge process is shown in Figure 5-7. 
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Figure 5-7 – Diffused Air MBR Activated Sludge Process Schematic 

 
 
Alternative 4 – PowerStream 
PowerStream is a proprietary system based on Isolated Power (IP) technology. IP includes a fine screen to 
remove solids from the influent flow stream for future pyrolysis (thermochemical decomposition of organic 
material at elevated temperatures without the participation of oxygen). The byproduct of pyrolysis produces 
Syngas that can be harnessed for combustion (ultimately power generation). The liquid wastestream uses 
electrolysis to break down the waste and produces H202-HOH (sometimes called browns gas) that can also be 
harnessed to run a generator for excess electricity sale. Additionally, the H202-HOH can act as an oxidant for 
destruction of organics and as a disinfectant. 
 
The alternative technology has been around for some time and is currently under worldwide attempts for 
duplication of HOH production to fuel turbine/generators (and automobiles). Recently, the PowerStream 
technology has been represented by Xogen Technologies, a Canadian-based energy company. Their system 
breaks down the influent sewage by electrolysis as discussed. Xogen does not propose major energy offset by 
the HOH or H and O2 from the process but do acknowledge that it is a valuable byproduct that may 
potentially be harnessed and used. Another variant of the process is using a zinc oxide catalyst to increase 
the production of HOH and H2O2. 
 
Currently, there are no prototypes, and the technology would be considered “embryonic” in that the 
technology cannot be verified or supported by a full-scale case study. However, as the technology develops, 
it may be of interest in the future when evaluating oxidation of PCBs and alternative disinfection. At this 
point, this technology has not yet been vetted adequately to recommend as a major treatment process. The 
City should continue to monitor the process as this and similar alternative technologies develop further. 
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5.4.4 Cost 
Preliminary opinions of capital and operating costs for each secondary treatment alternative are presented in 
Table 5-9. Operational costs were assumed utilizing average 20-year projected flow. Detailed cost opinions 
for each alternative are included in Appendix 5-C. 

Table 5-9 – Secondary Treatment Alternative Costs 

Alternative 
No. Description 

Capital Cost 
(Present Worth) 

O&M Cost 
(20-Year Present Worth) 

Total Cost 
(Present Worth) 

1 Oxidation Ditch $3,730,000 $3,183,000 $6,913,000 
2 Diffused-Air Aeration $6,500,000 $4,125,000 $10,625,000 
3 Membrane Bioreactor $25,800,000 a $6,531,000 $32,331,000 
4 PowerStream Not Currently Viable NA NA 

a MBR option allows secondary clarifiers to be re-purposed for tertiary treatment, and oxidation ditches 1-4 to be used for equalization 
storage. “Salvage value” of the tanks and equipment for these benefits are not specifically accounted-for in this cost evaluation. 

5.4.5 Recommendations 
Secondary treatment will remain the same as current operation. Current oxidation ditch capacity will need 
expanded into biological Train 6 ditch to accommodate the 20-growth with the addition of Clarifier No. 8 to 
meet reliability requirements. Expansion beyond 5.2 mgd is expected to continue with additional oxidation 
ditches to the east. 

5.4.6 Environmental 
For this alternative, the primary environmental impacts are associated with the excavation and site 
disturbance for treatment facility upgrades. Thus, the anticipated potential environmental impacts associated 
with this alternative consist of the following: 
 

• Impacts to Land Use: No anticipated impact. Land has already been planned for WRF expansion. 
(potential long-term impact) 

• Impacts to Cultural Resources: No anticipated impact. 

• Impacts to Flora and Fauna: Temporary impacts associated with site disturbance which can be 
mitigated through the use of BMPs (short-term impact) 

• Impacts to Air Quality: Temporary impacts associated with construction emissions which can be 
mitigated through the use of BMPs (short-term impact) 

• Impacts to Energy: Increased energy consumption with the expansion of treatment (long-term 
impact) 

• Impacts to Public Health: Positive, improved ability to meet effluent requirements for discharge to 
the river (long-term impact) 
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5.5 Tertiary Treatment 

5.5.1 Tertiary Treatment Requirements 
Tertiary treatment will likely be required based on future effluent limitations. Tertiary treatment options are 
based on seasonal average effluent total phosphorus limitations. The total effluent phosphorus limit is 
expected to be a seasonal average mass-loading basis. Because of this, as the wastewater flow rate increases, 
the actual effluent concentration required to be achieved will decrease. The total mass-based seasonal load 
is expected to be 3.19 lb/day based on a February 1 to through October 31 discharge season at a design flow 
of 7.65 mgd. When adjusted based on average plant flow rate the average daily concentration is determined. 
Table 5-10 shows likely phasing and required seasonal average concentration limits. 

Table 5-10 – Seasonal Average Effluent Phosphorus Concentration Limits 

Phase 
Design Flow 

(seasonal average) Waste Load Allocation 
Seasonal Average 

Concentration µg/L 

1 4 mgd 3.19 lb/day 95 µg/L 
2 5 mgd 3.19 lb/day 75 µg/L 

Ultimate 18 mgd 3.19 lb/day 21 µg/L 
 
As discussed previously, one of the major elements in sizing of tertiary treatment units is hydraulic capacity. 
As discussed in previous sections, influent flow equalization will be added to attenuate peak influent flows, 
reducing peak flows down to essentially “peak day” flow rates. The expected design flow rates for each of the 
project phases are shown below in Table 5-11. 

Table 5-11 – Tertiary Treatment Design Flows 

Phase 
Design Flow 

(seasonal average) Peak Flow (Max Day) a 

1 4 mgd 6.1 mgd 
2 5 mgd 7.7 mgd 

Ultimate 18 mgd 27.5 mgd 

 a Peaking factor of 1.53 per TM3, Table 3-2 

5.5.2 Tertiary Treatment Alternatives 
Next Level Treatment (NLT) Alternatives for removing phosphorus to very low levels has been evaluated in a 
detailed “Technical Memorandum No. 8 -Phosphorus Next Level Treatment” by Esvelt Environmental 
Engineering (EEE) and is included in Appendix 5-D. This evaluation uses information from several adjacent 
communities that have performed piloting and full-scale evaluations of the ability of various technologies to 
reduce phosphorus to the target levels identified. The information herein is a summary of the results from 
the EEE TM. The reader is directed to the TM 8 for detailed discussion of the NLT evaluation. 
 
To meet the target effluent levels, many of the proposed systems are using a single-stage approach 
(essentially a single treatment technology), whereas other systems may require a dual-stage approach (two 
treatment technologies in series) to meet the lower phosphorus limits. As discussed in TM No. 8 (Appendix 5-
D), AlgEvolve was not considered as a final treatment alternative due to lack of available cost and sizing 
information. 
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Table 5-12 shows the likely treatment technologies required for the various treatment phases and effluent 
limitations. 

Table 5-12 – Tertiary Treatment Systems 

 
Phase 1 

(4 mgd, 0.095 mg/L) 
Phase 2 

(5 mgd, 0.075 mg/L) 
Ultimate 

(18 mgd, 0.021 mg/L) 
Single Stage 
Alternatives 

• Membrane Filtration 

• Dual Media Downflow 
Filtration 

• AlgaEvolve a 

• Membrane Filtration 

• AlgaEvolve1 

• None identified to 
consistently meet 
effluent standards. 

Dual Stage 
Alternatives 

• Sedimentation and 
Membrane Filtration 

• Sedimentation and 
CBUF 

• Sedimentation and Dual 
Media Downflow 
Filtration 

• CBUF and CBUF 

• Sedimentation and 
Membrane Filtration 

• Sedimentation and 
CBUF 

• Sedimentation and Dual 
Media Downflow 
Filtration 

• CBUF and CBUF 

• Sedimentation and 
Membrane Filtration 

a AlgEvolve is listed as a single stage system, but has multiple stages including filtration, Algae System, and membrane separation. 
 

5.5.3 Preliminary Process Sizing and Capital Costs 
Each of the alternatives identified previously was evaluated for capital and O&M cost and approximate 
facility size. Specific details of the evaluation are included in Appendix 5-D. A copy of the cost evaluation 
shown in Table 8 from TM 8 is re-presented below as Table 5-13. 
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Table 5-13 – Tertiary Treatment System Preliminary Sizing and Costs 

 

Final Alternatives 

Dual-Media Downflow 
CBUF-CBUF 

(2-pass) 
Tertiary Membrane 

Filtration 
Initial 4 mgd Implementation 
Project Cost 

$14.1 Million $18.3 Million $15.4 Million 

O&M cost difference (annual) 
at 4 mgd 

- - +$35,000 - +$45,000 
per year more 

    Expansion to 5 mgd requirements New coag/floc/settling units 
ahead of filters 

Expand by adding 
more cells 

Expand by adding 
more modules 

Total cost of 5 mgd $23.5 Million $22 Million $19.2 Million 
O&M cost difference (annual) 
at5 mgd 

+$30,000 to +$40,000 
per year more 

+$30,000 to +$40,000 
per year more 

- 

Expected O&M at 5 mgd 
(excluding solids handling) 

$575,000 Assumed comparable to 
Dual-Media Downflow 

at $575,000 

$554,000 

 
As discussed in TM 8 (Appendix 5-D), the cost comparison at the initial 4-mgd project favors the dual-media 
downflow filter alternative. At the 5-mgd level is the tertiary membrane filter has more favorable economics, 
due to the ability to expand without adding a process, and lower expected chemical costs. 
 
The tertiary membrane alternative has the distinct advantage of permitting direct expansion to occur by 
adding to the previously constructed facilities, without the need to implement yet another technology. This 
would be true at to the 5 mgd average flow and likely out to the 8-mgd range at least. Thus, operational 
experience will be directly applicable to the design and operation of future expansions. 
 
These future expansion considerations, along with the cost comparison for future facilities offset the higher 
cost of the tertiary membrane system for the initial implementation project. 

5.5.4 Metals and Toxics 
The Spokane River in Idaho is listed as impaired for cadmium, lead, and zinc under Subsection 303(d) of the 
Clean Water Act, with a high priority for improvement activities. Consequently, current draft NPDES Permit 
discussions with IDEQ and EPA indicate they will likely require an effluent wasteload concentration and mass 
limit as defined by the 1999 NPDES Permit conditions for lead and zinc. They will also limit cadmium through 
estimated performance for cadmium removals until a TMDL can be developed for the Spokane River. While 
Idaho’s water quality standards appear to create an end-of-pipe concentration limit that would not require a 
mass load restriction, IDEQ interprets IDAPA 58.01.02.055.04 to require a TMDL or equivalent process to be in 
place before a change to the 1999 permit levels could be allowed. The WDOE’s downstream TMDL has 
identified that the toxicity conditions created by the metals are due to a concentration-based limitation and 
will be regulated as an “end-of-pipe” concentration standard. However, it is not considered to be an equivalent 
process by IDEQ. HARSB, the City of Post Falls, and their attorney have argued against this interpretation by 
IDEQ, as discussed in a memorandum to IDEQ dated February 29, 2012 (presented previously in Appendix 4-A). 
 
Table 5-14 presents a review of past metals data to determine the likelihood that the current effluent will be 
capable of meeting IDEQ's interpretation and subsequent effluent discharge standards. A total of 
approximately 141 days of data exist since 2005. This historic concentration data was used, and mass loads 
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were calculated at current average flow (2.6 mgd) and projected 10-year and 20-year average flows (4 mgd 
and 5.2 mgd, respectively) from the concentration data. The concentrations and mass loads were then 
compared to the various permit conditions presented in the current draft 401 Water Quality Certification, as 
presented in TM No. 4. The resulting potential number of violations determined under each permit condition 
is presented in Table 5-14. 

Table 5-14 – Metals Data and Likely Permit Violations under Proposed Permit 

 Draft Part 401 Water Quality Certification Limits/Potential Violations 
CADMIUM Average Monthly  Average Weekly  Average Monthly Average Weekly 

 0.0078 lb/day 0.011 lb/day No Concentration 
Based Limit 

No Concentration 
Based Limit 

Cadmium (2.6 MGD) 1 1 - - 
Cadmium (4.0 MGD) 3 1 - - 
Cadmium (5.2 MGD) 6 3 - - 

 
LEAD Average Monthly Max Daily Average Monthly Max Daily 

 0.059 lb/day 0.11 lb/day 2.05 ug/L 3.79 ug/L 
Lead (2.6 MGD) 0 0 0 0 
Lead (4.0 MGD) 0 0 0 0 
Lead (5.2 MGD) 0 0 0 0 

 
ZINC Average Monthly Max Daily Average Monthly Max Daily 

 2.45 lb/day 3.34 lb/day 84.3 ug/L 115 ug/L 
Zinc (2.6 MGD) 0 0 1 0 
Zinc (4.0 MGD) 4 0 1 0 
Zinc (5.2 MGD) 52 1 1 0 

 
From this analysis, it can be seen that under current observed WWTP flows and historic metals 
concentrations, cadmium and zinc will likely violate the current proposed permit conditions occasionally and 
will increase as plant flows increase. Zinc violations will increase dramatically to nearly 37 percent of the time 
(52 violations from 141 data points) by the end of the 20-year planning period. 
 
Proposed treatment steps for reducing total phosphorus and CBOD5 from Post Falls WRF effluent will remove 
very little lead, cadmium, and zinc. Pilot studies at the City of Spokane's Riverside Park Water Reclamation 
Facility demonstrated approximately 20 percent removal for lead, 8 percent for zinc, and negligible removal 
for cadmium (Esvelt, 2012). Therefore, without a TMDL allowing the City of Post Falls to comply with a water-
quality-based concentration standard, an additional “quaternary” treatment process may be required. 
 
Pilot testing information from past studies indicates that metals can be reduced from the current low levels 
in HARSB effluent by increasing pH to a level of 10+ to shift metals from a soluble form to a precipitate. An 
independent filtration process would then be required to remove the precipitate (J-U-B, 2006). 
 
In contrast, previous discussions describe how phosphorus requires a much lower optimal pH (5.5 to 6.5) for 
coagulation and settling or filtration. Because of these competing interests, the ability to remove metals in 
conjunction with simultaneous low-level phosphorus treatment will be a critical outcome required by the 
anticipated pilot studies. Expected costs for a quaternary pH adjustment/filtration process for metals removal 
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are expected to range from $4.50 to $5.50 per gallon at average flows for capital costs ($23.4 M to $28.6 M), 
with annual operating and maintenance expenses to range from 5 percent to 10 percent of capital costs (J-U-B, 
2006). As the 2006 metals pilot work was for removal of metals from a secondary lagoon effluent, a quaternary 
application downstream of tertiary filtration may reduce capital costs due to improved water quality at the 
start of the unit processes. Those questions should be addressed as part of any proposed pilot testing for the 
City of Post Falls. 
 
It is crucial for the Idaho dischargers to stay actively involved in working with IDEQ to address this issue. This 
Facility Plan currently anticipates that the water quality standards for the Spokane River can be addressed 
through coordination and negotiation with IDEQ and without an expensive quaternary process that would 
appear to provide no demonstrateable benefit to water quality or the environment. 
 
As discussed in TM #4, concentrations of polychlorinated biphenyls (PCBs), dioxins, and polybrominated 
diphenyl ethers (PBDE) are also being considered for TMDLs by the State of Washington and/or the Spokane 
Tribe of Indians. Pilot studies at the City of Spokane and a literature review indicate that these compounds 
are reduced by 95 percent or higher across full tertiary treatment facilities. It is unclear what other measures 
may be required to achieve Idaho or downstream water quality standards. 

5.5.5 Recommendations and Pilot Study 
As discussed in TM 8 (Appendix 5-D), the conclusions presented above favor tertiary membrane filtration for 
effluent phosphorus polishing. 
 
It is recommended the City of Post Falls incorporate the following into the preparation of the Phosphorus 
Management Plan that will be prepared in compliance with City’s NPDES Permit: 
 

1. Include budgeting for tertiary phosphorus removal in the City’s Facility Planning. 

2. Include piloting of tertiary membrane filter in the City’s Phosphorus Management Plan. Budgeting 
should be based on soliciting proposals from suitable manufacturers for piloting. Piloting should 
ideally be performed during the low-phosphorus removal season, including the early part of the 
season (February), when cooler wastewater temperatures may make effective removal most 
challenging. The piloting should also overlap, if possible, periods during which EBPR transitions 
through more and less stable phases. 

The purpose of the piloting would be as follows: 

a. Confirm capability to meet target TP concentrations at the initial implementation phase, as well 
as at future phases of expansion, when effluent TP concentrations will need to be lower to meet 
the WLA. 

b. Provide verification of operational parameters that can influent design sizing, including chemical 
feed capacity for coagulant as well as alkalinity, and to improve the sludge production estimates 
for use in sizing solids handling improvements. 

c. Determine and review impacts of alternate coagulants and dosing. 

d. One of the primary focuses of the tertiary pilot study will be to identify the ability of the piloted 
equipment to remove heavy metals, including cadmium, lead, and zinc. Current draft NPDES 
Permit discussions with IDEQ and EPA indicate a likely requirement for an effluent wasteload 
concentration and mass limit as defined by the 1999 NPDES Permit conditions for lead and zinc 
and by estimated performance for cadmium removals until a TMDL can be developed for the 



 

 
City  o f  Po st  F a l l s  WRF F a ci l i ty  P l an  5 -24  
TM No.  5 :  Un i t  P rocess  an d  Impro vem ent  Opt ion s –  F ina l  

F:\Projects\JUB\20-11-022 Post_Falls_WRF Facility Plan & EID\Documents\FACILITY PLAN REPORT\TMs\TM 5\TM 5_Unit Process and Improvement Options.docx 

Spokane River. While Idaho’s water quality standards appear to create an end-of-pipe 
concentration limit that would not require a mass load restriction, IDEQ interprets IDAPA 
58.01.02.055.04 to require a TMDL or equivalent process to be in place before a change to the 
1999 permit levels could be allowed. The WDOE’s downstream TMDL has identified that the 
toxicity conditions created by the metals are due to a concentration-based limitation and will be 
regulated as an “end-of-pipe” concentration standard but it is not considered to be an 
equivalent process by IDEQ. Without a TMDL and concentration standard, an additional 
“quaternary” treatment process may be required. Pilot testing information from past studies 
indicates that metals can be removed to low levels by increasing pH to a level of 10+ to shift 
metals from a soluble form to a precipitate. An independent filtration process would then be 
required to remove the precipitate (J-U-B, 2004). In contrast, previous discussions describe how 
phosphorus requires a much lower optimal pH (5.5 to 6.5) for precipitation and settling or 
filtration. Because of these competing interests, the ability to remove metals in conjunction with 
simultaneous low level phosphorus treatment will be a critical outcome required by the 
anticipated pilot studies. It is crucial for the Idaho dischargers to stay actively involved in working 
with IDEQ to address this issue. This Facility Plan currently anticipates that the water quality 
standards for the Spokane River can be addressed without an additional and expensive 
quaternary process. 

5.5.6 Environmental 
The primary environmental concerns with the recommended improvements are related to water quality and 
energy. If the recommended improvements are not added, continued addition of oxygen-demanding 
pollutants will continue to degrade the downstream portions of the Spokane River (Long-Term Impact) 
 
The addition of the improvements will require significant additional energy as well as imported chemicals for 
coagulation and pH/alkalinity adjustment to be added. As the levels of treatment being required are very 
stringent, the overall lifecycle cost for the additional power and chemical will be refined during pilot testing 
to provide improved cost opinions and more accurately define the recommended treatment system. Long-
Term impacts are expected to be Positive with improved long term water quality considerations. 

5.6 Disinfection 
The Post Falls WRF currently utilizes a UV light disinfection system as their primary disinfection mechanism. 
UV disinfection is a process that inactivates microorganisms by causing photochemical damage to their DNA 
and RNA, rendering them unable to reproduce. UV light is electromagnetic energy generated by mercury 
vapor lamps. The target UV wavelength range to produce germicidal effects is between 250 and 270 nm, with 
a 254 nm target wavelength. The effectiveness of the UV depends primarily on the water quality that is 
measured through ultraviolet transmittance (UVT). Generally, higher quality effluent has a higher UVT. 
 
The plant is also configured with a backup gas chlorine disinfection system with sulfur dioxide dechlorination 
feed system. The backup chlorination/dechlorination system is utilized when the UV system must be 
completely taken off line for cleaning and maintenance. The alternatives discussed herein will evaluate 
disinfection options and methods to correct current system deficiencies, evaluate potential future 
disinfection alternatives for varying final effluent disposal requirements (river discharge versus reuse), and 
options for providing system redundancy. 
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5.6.1 Existing UV System 
The treated effluent is disinfected with UV light using low-pressure/high-output UV lamps emitting UV 
radiation in the 254 nm range. The WRF system has parallel channels of vertical, in-stream modules. Both 
channels are fed by a single UV controller. The UV modules are set inside a modified chlorine contact 
chamber. A steel canopy covers the installation. The system is configured such that a single module can be 
removed for cleaning and maintenance of equipment (10.5 mgd capacity). The primary limitation, however, 
is that in order to clean the influent channel to the UV areas, the UV system must be taken off line and 
replaced with a secondary disinfection method. Historically, this has been done by adding chlorine gas and 
sulfur dioxide dechlorination. During cleaning, the backup system used and flow is routed through the 
western two contact chambers (buried 4-foot-diameter pipes). Each chamber has a contact volume of 18,800 
gallons. The peak capacity while maintaining a minimum of 15 minutes of contact time is approximately 3.6 
mgd. Historic records indicate that a dose of 2.3 mg/L or lower has typically been adequate during these 
conditions to maintain adequate kill. Alternatively, higher chlorine dose could be used at higher flows with 
shorter contact time to maintain kill, but the effectiveness begins to diminish and is not recommended. 
Typical chemical disinfection systems would have the capability of dosing at rates of up to 6 mg/L for 
activated sludge facilities to accommodate system upsets, including nitrite blocking and ammonia 
breakthrough. 
 
Sodium bisulfite has been dosed during these periods of UV maintenance at a rate of 0.8 mg/L or less to 
adequately remove residual chlorine. Assuming this historic dose rate of 0.8 mg/L, the peak capacity of the 
current sulfonator equipment is approximately 12 mgd. 
 
As discussed in TM 2, the current UV system capacity is as follows: 
 
UV Channels Infilco Degremont, 

Inc. (IDI) 
 

8 (two parallel trains 
of 4) In-Channel 

vertical tube 

Dosage at 13.8 mgd peak hour flow = 35.5 mWs/cm2  
• 6.0 mgd average-day flow assuming a peaking factor 

of 2.3 
• Assumes all modules operating 
 
Dosage at 10.5 mgd peak hour flow = 35.0 mWs/cm2  

• 4.56 mgd average-day flow assuming a peaking factor 
of 2.3 

• Assumes one redundant module out of service in 
each channel since proportional flow splitting control 
is not possible. 

 

• Influent TSS: <= 30 mg/l 
• Ultraviolet transmittance 

at 254 nm: >65% 
• Max 30 day geometric 

mean: 50 mpn/100 ml 
• Max avg weekly fecal 

coliform: 200 mpn/100 ml 
• Max daily fecal coliform 

count: 500 mpn/100 ml 
• No more than 10% of the 

samples shall exceed a 
fecal coliform count of 
200 mpn/100 ml over a 
30-day period 
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From TM 2, several system deficiencies and limitations were identified, including: 
 

• The plant has had approximately five maximum daily fecal coliform violations while using the UV 
system. At the times of the violations, the plant was not experiencing an upset, and the 
corresponding effluent total suspended solids were always low. The violations seem to be random, 
and the operators have not been able to correlate them to any cause. There could be many potential 
causes, but it seems most likely they are caused by a particulate collected in the sample. If this is the 
cause, effluent filtration would be required to prevent it. 

• The UV structure is an open-air canopy structure. Windblown debris and birds nesting in the area are 
also potential causes of fecal coliform violations. Modification to the structure to prevent birds and 
debris from contaminating the channel areas would potentially help mitigate these coliform violations. 

• The backup chlorine gas disinfection and sulfur dioxide dechlorination system has limited capacity based 
on chlorine contact chamber volume and feed equipment capacity. The system equipment, is also aging 
and in need of replacement, or another backup system needs to be provided. 

• Influent UV feed channel (old chlorine contact channel) must be taken off line periodically for cleaning. 

5.6.2 Disinfection Alternatives 
Disinfection systems are utilized to inactivate or kill any pathogens in the effluent to acceptable levels prior 
to disposal. The type of disinfection system and method of disinfection/inactivation depends primarily on 
cost and the level of disinfection required. Because of this, the discussion of disinfection is often blended 
with effluent disposal requirements due to the interaction of the two processes. 
 
The Post Falls WRF currently disinfects and disposes of effluent in the Spokane River. However, additional, 
more stringent discharge limitations may force all or a portion of the effluent to be sent to a water 
reclamation and reuse system. Because of the varying disposal methods, the City may end up pursuing 
changes to the disinfection system that may be required; several alternatives and associated budgetary costs 
have been evaluated. In general, the City plans to continue using UV disinfection (or some variation). 
Additionally, it has been assumed that an independent backup disinfection system should be provided at the 
facility. A summary of the alternatives to meet these criteria were evaluated as follows: 
 
1. River Discharge Effluent Disposal (Modify Existing System) 

• UV disinfection at current dose and modification to current in-channel system, including required 
improvements to meet future capacity requirements and improvements to mitigate current 
deficiencies. Analysis includes either: 

i. Improvements to provide complete parallel UV redundancy (control panels, power feed, etc.), or 

ii. Backup disinfection system (chlorination/dechlorination) 

2. Effluent Reuse Disposal (Class A Reuse) 

• UV disinfection at increased dose with modifications to existing UV system to mitigate current 
deficiencies and improvements as required meeting future capacity requirements. Analysis includes 
either: 

i. Improvements to provide complete parallel UV redundancy (control panels, power feed, etc.) 

ii. Backup disinfection system (chlorination/dechlorination) as required to meet river discharge 
requirements in the event of a UV system failure (same system as 1.ii,above). 
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5.6.3 Discussion of Alternatives 
In the subsequent sections, each of the disinfection system alternatives is evaluated. Preliminary sizing and 
hydraulic calculations have been developed to determine budgetary opinions of probable cost for each 
system. 

5.6.4 Alternative 1 – River Discharge Effluent Disposal (Modify Existing System) 

5.6.4.1 Discussion 

To mitigate current system deficiencies and upgrade the UV system to the projected flows, the following 
items will need to be addressed: 
 

• Capacity and Dose: 

o Modify the UV channels and install additional modules as necessary in each channel to provide 
firm capacity to meet peak anticipated hydraulic conditions at a UV dose of 30 mJ/cm2. The 
design flow rate is typically peak hour flow; however, it is anticipated that the City will likely 
pursue flow equalization, allowing the hydraulic design flow rate for the disinfection system to 
be reduced to an approximate “peak day” observed flow rate of 8.0 mgd in 2031. 

o UV transmittance analyzers should also be added to more accurately control UV dose and energy 
consumption. 

• Site Issues: 

o Modify the current structure by adding walls to mitigate windblown debris and issues with birds 
nesting; or relocate the system. 

o Eliminate the feed channel with a piped bypass to eliminate the need for channel maintenance 
and UV shutdown; or relocate the system. 

• Redundancy/Reliability: 

o The UV system was analyzed to determine what modifications would be required for the current 
control panels such that each UV channel is fed by independent UV control panels. The intent of 
this modification is to provide complete system redundancy, allowing one-half of the system to 
be taken off line. Additionally, additional UV modules will be required in each channel to meet 
peak flow requirements. 

o If it is deemed that it is not cost-effective to provide complete parallel redundant UV systems, an 
independent backup chlorination/dechlorination similar to the current system will need to be 
added. It is unlikely that the current chlorination/dechlorination system could be utilized due to 
its age and system deficiencies; a new system will be evaluated for the purpose of this study. 
Cost opinions have been developed for: 

 New liquid sodium hypochlorite equipment, or 

 New calcium hypochlorite tablet chlorination, and 

 Additional contact chamber volume to meet peak hydraulic capacity at current historic dose 
and minimum of 15 minutes contact time. 

 The current sulfur dioxide system appears to be adequate for future anticipated conditions. 
Sizing for a comparable liquid sodium bisulfite (SBS) system has been provided, should the 
City decide to abandon the current sulfur dioxide system. If SBS is pursued, more detailed 
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costs for storage and feed systems will need to be evaluated but in general will be higher 
capital and O&M cost. 

 Chlorine gas was not evaluated, as the required volumes would require the use of one-ton 
cylinders. Due to new EPA regulatory and risk management requirements, it is unlikely that 
gas chlorination would be a viable alternative. 

o If the City pursues tertiary membrane filtration (TMF) for phosphorus removal, most TMF 
systems utilize liquid chlorine (sodium hypochlorite) systems for chemical cleaning of the 
membranes. If TMF is pursued, there may be opportunities to reduce capital costs by increasing 
the hypochlorite storage capacity beyond that required for TMF and provide additional feed 
pumps to provide redundant disinfection capacity. 
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5.6.4.2 Design Criteria 

Design criteria for the required improvements for Alternative No. 1 are shown in Table 5-15. 

Table 5-15 – Alternate 1-River Discharge Disinfection Design Criteria 

Item Design Criteria Parameter 
UV System (current system) 

Configuration 2 Channels 
Modules Required Per Channel 4 (Assume firm capacity achieved with one module removed from 

each channel) – No change to current configuration required 
UV Dose and Design Flow Rate Capacity and Dosage at 10.3 mgd peak flow = 35.5 mWs/cm2  

• Capacity is in excess of 8.0 mgd peak day capacity (assumes 
plant flow is equalized) 

Target Effluent Fecal Coliform < 100 CFU/100ml (weekly) 
Additional modifications to provide fully redundant 
UV System 

Additional UV module control panel (independent controller for each 
channel) 

Secondary Disinfection System (Redundant) 
Disinfection (Capacity Required for Various Chemicals) 

Calcium Hypochlorite (tablet) 400 ppd free chlorine at 6 mg/L dose at 8.0 mgd (peak day) 
Liquid (Sodium Hypochlorite 12.5%) 381 gpd at 6 mg/L dose at 8.0 mgd (peak day) 
Additional Chlorine Contact Chamber Volume 
Required  

Total volume of 50,000 additional gallons 

Dechlorination  
Gas (Chlorine Gas) 72.3 ppd at 1.2 mg/L total chlorine residual (1.5 factor of safety) at 8.0 

mgd (peak day) 
(2 bottles on line with maximum draw-off at 40 ppd per bottle 
Existing system assumed to be retained (no modifications) 

Liquid (Sodium Bisulfite 38%) 29.9 gpd at 1.6 mg/L total chlorine residual at 8.0 mgd (peak day) 
 

5.6.4.2 Layout Alternatives 

The design criteria above were reviewed with the current system deficiencies and current layout to develop 
alternatives that are feasible modifications to the current system, and alternatives that would significantly 
modify the current configuration but allow for more uniform future expansion of the system. Additionally, 
tertiary filtration is likely to be implemented and secondary effluent will need to be routed to a “filter feed 
pump station”.  
 
The four system configurations that were developed are as follows: 
 
Layout Option 1 – Modify Existing System (UV with backup chlor/dechlor) 
 

• Modify existing UV structure (enclose building) 

• Additional chlorine contact chamber volume (total volume of 50,000 additional gallons) 

• New disinfectant chemical feed system (tablet calcium hypochlorite system assumed for budgeting) 
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Layout Option 2 - Modify Existing System (UV with parallel UV backup) 
 

• Modify existing UV structure (enclose building) 

• Modify current UV system to mitigate influent channel maintenance issues (bypass pipeline, and 
influent feed channel structure/box) 

• Additional parallel UV control panel (fully redundant control systems) 

• Provide tablet chorine feed equipment but no contact chamber 
 
Layout Option 3 – Relocate UV System (full UV redundancy) 
 

• Construct new UV system channels: 

o New inlet feed channel and outlet splitter/control box. 

o Re-configure with 3 channels of 3 modules, each with independent controllers for each channel. 
(includes 1 new module beyond existing system) 

o Expandable to 4 modules per channel (14 mgd firm capacity) and ability to add fourth channel to 
build-out. 

o Stub-outs for future non-potable pump station and/or reuse pump station structure  

o Inlet/outlet piping to connect to existing system. 

o Provide tablet chlorine feed equipment but no contact chamber. 
 
Layout Option 4 – New Pressurized Module UV System at Filter Building (full UV redundancy) 
 

• Construct new Pressurized Module UV System: 

o Modifications to existing channels (to allow existing NPW pump station to receive filter flow) 

o Piped manifold system with 2 mgd modules (4 duty modules, 1 standby.) 

o Stub-outs for future non-potable booster station and/or reuse pump station structure  

o Inlet/outlet piping to connect to existing systems. 

o Assume sodium hypochlorite feed equipment but no contact chamber. 
 
These layout alternatives are shown in Figure 5-8. 
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Figure 5-8 – Disinfection Improvements Layout Options 

 



 

 
City  o f  Po st  F a l l s  WRF F a ci l i ty  P l an  5 -32  
TM No.  5 :  Un i t  P rocess  an d  Impro vem ent  Opt ion s –  F ina l  

F:\Projects\JUB\20-11-022 Post_Falls_WRF Facility Plan & EID\Documents\FACILITY PLAN REPORT\TMs\TM 5\TM 5_Unit Process and Improvement Options.docx 

5.6.4.4 Cost 

Table 5-16 presents preliminary opinion of probable capital costs for construction and O&M costs for the UV 
and redundant disinfection system for each Alternative. Additional detailed cost breakdowns are included in 
Appendix 5-E. 

Table 5-16 – Alternative 1 River Discharge - Disinfection Treatment Costs 

Item Description 
Capital Cost 

(Present Worth) 

O&M Cost 
(20-Year 

Present Worth) 
Total Cost 

(Present Worth) 

1 Layout Option 1 – UV +Chlor/Dechlor 
backup a 

$542,000 $182,000 $724,000 

2 Layout Option 2 – UV + full UV backup $550,500 $182,000 $732,500 
3 Layout Option 3 – Relocate UV with full 

UV backup 
$1,543,000 $182,000 $1,725,000 

4 Layout Option 4 – New Pressurized UV 
with full UV backup 

$2,384,000 $182,000 $2,566,000 

5 Improvements to Dechlor System b $338,000 NA NA 

a Assumes upgraded gas chlorination equipment and reuse of (no modifications) existing sulfur dioxide dechlorination system. 
b Assumes complete new Sulfur Dioxide Dechlorination Building and equipment. System is adequately sized, but may need refurbishment in 

the future. 
 

5.6.5 Alternative 2 – Effluent Reuse Disposal (Class A Reuse) 

5.6.5.1 Discussion 

Should the City pursue effluent disposal that includes partial or complete reclaimed water reuse, UV has been 
shown to be highly effective with the following advantages, specific to the Post Falls WRF: 
 

• Ability to deactivate cryptosporidium and giardia cysts at normal doses required for current reuse 
criteria targeting total coliform bacteria. 

• Ability to kill viruses at normal doses required for current reuse criteria targeting total coliform 
bacteria. 

• UV does not generate disinfection byproducts, unlike chlorine, which has the potential to contribute 
to the formation of tri-halomethanes (THMs). 

• Current secondary effluent discharged has a very high UVT and is expected to improve as filtration to 
meet Class A reuse is added. 

 
To provide Class A reuse water, the following performance criteria must be achieved under the current 
regulatory framework: 
 

Total Coliform Organisms: Geometric mean less than or equal to 2.2/100 ml 
    Maximum sample less than or equal to 23/100 ml 
 
To achieve these levels of inactivation/kill, the disinfection UV dose will need to be increased from their 
current 30 mJ/cm2. To meet the Idaho Rules for the Reclamation and Reuse of Municipal and Industrial 
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Wastewater (IDAPA 58.01.17) for Class A reclaimed water, a 5-log virus inactivation must be achieved. The 
virus targeted for 5-log removal is typically the polio virus. The required UV dosage to achieve the 5-log 
inactivation has been presented in the National Water Research Institute (NWRI) guidelines and is 
summarized in Table 5-17. 

Table 5-17 – UV Dose 

Description 
Minimum Design UVT 

% 

UV Dosage 
at Maximum Day Flow 

mJ/cm2 

Media Filtration a 55 100 
Membrane Filtration 65 80 
Reverse Osmosis 90 50 

a Media filtration or non-membrane filtration includes granular or mixed media filters. 
 
In general, 100 mJ/cm2 has been adopted as the target design dose at minimum 65 percent UVT for reuse 
applications and will be used herein. 

5.6.5.2 Design Criteria 

Design criteria for the required improvements for Alternative No. 2 are shown in Table 5-18. 

Table 5-18 – Alternative No. 2-Class A Reuse Disinfection Criteria 

Item Design Criteria Parameter 
UV System 

Configuration 3 Channels 
Modules Required per Channel 5 (Assumed firm capacity achieved with one module removed from one 

each channel and one redundant channel) 
UV Dose and Design Flow Rate Dosage at 8.0 mgd peak day flow (for Class A) = 100 mWs/cm2 

• 5.2 mgd average day flow 
• Assumes full plant flow equalization (above peak day) 
• Assumes one module out of service in each channel 
• Assumes one channel will be taken off line for cleaning and still 

provide 10.5 mgd disinfection capacity for river discharge 
Target Effluent Fecal Coliform < 2.2 CFU/100ml (weekly) 
Additional Modifications to provide fully redundant UV 
system 

Modify influent pipe and add flow distribution box to equally split flow 
between each channel 
Independent controller for each channel 
Relocated system with new structure and channels 

Secondary Disinfection System (Redundant) 

It is assumed that during periods when adequate dose for Class A UV is not available, water would be diverted to river discharge. 
This is a very unlikely situation as the system has been configured with parallel redundant controls and equipment. 
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5.6.5.3 Cost 

Table 5-19 presents preliminary opinion of probable capital costs for construction and O&M costs for the UV 
and redundant disinfection system for Alternative 2 – Class A Reuse Disinfection. Additional detailed cost 
breakdowns are included in Appendix 5-E. 

Table 5-19 – Alternative 2-Class A Reuse Disinfection Treatment Costs 

Item Description 
Capital Cost 

(Present Worth) 

O&M Cost 
(20-Year 

Present Worth) 
Total Cost 

(Present Worth) 

1 UV Disinfection (Class A) 
(includes full redundancy for 
 river discharge requirements) 

$1,943,000 $1,052,000 $2,995,000 

 

5.6.6 Emerging Contaminant Treatment 
As discussed in previous sections, the issue of regulating emerging /trace contaminants is likely to affect 
upcoming NPDES permit cycles. The contaminants identified to be likely candidates in upcoming permit 
cycles include: 
 

• Polychlorinated biphenyl (PCBs) 

• 2,3,7,8 tetrachlorodibenzo-p-dioxin (TCDD) 

• Pharmaceuticals and Personal Care Products (PPCPs) 

• Endocrine-disrupting compounds (EDCs) 

• Disinfection Byproducts – Toxic compounds resulting from chemical disinfection are now being 
regulated in California discharges to streams because of the way regulators are interpreting 
disinfection byproduct rule changes 

• Metals (Hg, Pb, Cd, Zn, Cu, Al) or others 
 
Pharmaceutically active compounds, household hazardous waste chemical, hormones, and other endocrine 
disruptors have been found in streams utilizing relatively new, ultra-low detection methods. Little knowledge 
is currently available on the health effects of these compounds at the low concentrations observed 
downstream of wastewater treatment plant discharges. However, it is foreseeable, that as additional data is 
gathered from discharges and receiving waters, technology based limits will likely be implemented on some 
or all of these contaminants. It is assumed that new treatment requirements would likely not be 
implemented until the completion of two additional permit cycles at a minimum. 
 
Treatment methods for removing/destroying these contaminants are being investigated at the research level 
to determine their effectiveness for the various compounds. The primary difficulty at this phase is the 
unknown target effluent requirements for each potential contaminant. Tertiary coagulation and filtration, 
following secondary treatment will remove these contaminants to some degree, but will likely not be capable 
of reducing them to levels anticipated. Further, some compounds may require different treatment methods 
for treatment of refractory organics versus pharmaceuticals for example.  
 
Research has identified that the most difficult to oxidize organic compounds passing through biological 
processes may be best removed through advanced oxidation processes (AOPs). AOPs typically combine 
Ozone, UV254 and H2O2 (hydrogen peroxide) or Ozone in some fashion to create an advanced oxidation 
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process. Further, Granular Activated Carbon adsorption (GAC) may also chemically bind some of these 
contaminants to allow their removal in as a “solid” that can then be landfilled. Alternatively, Reverse Osmosis 
may also be required, but would be very difficult to implement in the north Idaho climate due to the large 
volumes of brine generated as a waste-product. Based on the regulatory discussions that are occurring, it is 
likely that AOP, and/or GAC will likely need implemented. 
 
To provide for planning level layout and budgetary considerations we are making the following assumptions 
and conclusions: 
 

• It is assumed that new treatment requirements would likely not be implemented until the 
completion of two additional permit cycles at a minimum. 

• AOP, GAC and/or RO will likely need to be implemented. 

• Ongoing and future monitoring efforts to determine the contribution of the contaminants from each 
source are critical to defining future regulations (as discussed by EPA in the current NPDES Permit). 

• Status of on-going research and performance of various treatment technologies for the target 
contaminants is critical to determining the most cost effective treatment method to implement at 
the City’s WRF. 

• Providing space (layout) and hydraulic profile considerations when considering near-term tertiary 
and disinfection upgrades. 

5.6.6.1 AOP Process Considerations 

Advanced oxidation processes (AOPs) refers to a set of chemical treatment procedures designed to remove 
organic and inorganic materials in waste water by oxidation. One such type of process is called in situ 
chemical oxidation. 
 
Contaminants are oxidized by four different reagents: ozone, hydrogen peroxide, oxygen, and air, in precise, 
pre-programmed dosages, sequences, and combinations. These procedures may also be combined with UV 
irradiation and specific catalysts. This results in the development of hydroxyl radicals. 
 
The AOP procedure is particularly useful for cleaning biologically toxic or non-degradable materials such as 
aromatics, pesticides, petroleum constituents, and volatile organic compounds in wastewater. The 
contaminant materials are converted to a large extent into stable inorganic compounds such as water, 
carbon dioxide and salts, i.e. they undergo mineralization. A goal of the wastewater purification by means of 
AOP procedures is the reduction of the chemical contaminants and the toxicity to such an extent that the 
cleaned wastewater may be reintroduced into receiving streams. 
 
The advanced oxidation process (AOP) is successfully used to decompose many hazardous chemical 
compounds to acceptable levels, without producing additional hazardous byproducts or sludge that require 
further handling. The term advanced oxidation processes refers specifically to processes in which oxidation of 
organic contaminants occurs primarily through reactions with hydroxyl radicals. AOPs usually refer to a 
specific subset of processes that involve O3, H2O2, and/or UV light. 
 
AOP can act on organic compounds in water in several ways: convert one compound into another 
(conversion), conversion with a reduction in toxicity and mineralization (breaking the organic down to CO2 
and inorganic salts). In some cases, discharge permits simply require conversion from a compound of interest 
to another compound that is not covered by the permit. In other cases, permitting requires the toxicity of the 
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compound/wastewater to be reduced prior to discharge. In some cases, mineralization is needed as 
measured by a reduction of TOC. 
 
The most widely applied advanced oxidation processes (AOP) have been: 
 

• Peroxide/ultraviolet light (H2O2/UV), 
• Ozone/ultraviolet light (O3/UV), 
• Hydrogen peroxide/ozone (H2O2/O3) 
• Hydrogen peroxide/ozone/ultraviolet (H2O2/O3/UV) processes.  

 
Advantages of Advanced Oxidation Processes 

• Rapid reaction rates 

• Small foot print 

• Potential to reduce toxicity and possibly complete mineralization of organics treated 

• Does not concentrate waste for further treatment with methods such as membranes 

• Does not produce materials that require further treatment such as "spent carbon" from activated 
carbon absorption 

• Does not create sludge as with physical chemical process or biological processes (wasted biological 
sludge) 

• Non selective pathway allows for the treatment of multiple organics at once 
 
Disadvantages of Advanced Oxidation Processes 

• Capital Intensive 

• Complex chemistry must be tailored to specific application 

• For some applications quenching of excess peroxide is required 

• The selection of a specific advanced oxidation process is application dependent. Piloting would need 
to be performed during preliminary design to determine which AOP fits best based on the type of 
compounds to be removed, treatment objectives, concentrations, site considerations, and budget.  

5.6.6.2 GAC Process Considerations 

Granular activated carbon (GAC) adsorption has been used successfully for the advanced (tertiary) treatment 
of municipal and industrial wastewater. GAC is used to adsorb the relatively small quantities of soluble 
organics (See Table 1) and inorganic compounds such as nitrogen, sulfides, and some metals remaining in the 
wastewater following biological or physical-chemical treatment. Adsorption occurs when molecules adhere 
to the internal walls of pores in carbon particles produced by thermal activation. 
 
GAC systems are generally composed of carbon contactors, virgin and spent carbon storage, carbon transport 
systems, and carbon regeneration systems. The carbon contactor consists of a lined steel column or a steel or 
concrete rectangular tank in which the carbon is placed to form a “filter” bed. A fixed bed downflow column 
contactor is often used to contact wastewater with GAC. Wastewater is applied at the top of the column, 
flows downward through the carbon bed, and is withdrawn at the bottom of the column. The carbon is held 
in place with an underdrain system at the bottom of the contactor. Provisions for backwash and surface wash 

http://www.spartanwatertreatment.com/advanced-oxidation-UV-Ozone.html
http://www.spartanwatertreatment.com/advanced-oxidation-UV-Ozone.html
http://www.spartanwatertreatment.com/advanced-oxidation-UV-Ozone.html
http://www.spartanwatertreatment.com/advanced-oxidation-UV-Ozone.html
http://www.spartanwatertreatment.com/advanced-oxidation-peroxide-ozone.html
http://www.spartanwatertreatment.com/advanced-oxidation-peroxide-ozone.html
http://www.spartanwatertreatment.com/advanced-oxidation-UV-peroxide-ozone.html
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of the carbon bed are required to prevent buildup of excessive headloss due to accumulation of solids and to 
prevent the bed surface from clogging. 
 
Expanded bed and moving bed carbon contactors have been developed to overcome problems associated 
with headloss buildup experienced with fixed bed downflow contactors. In an expanded bed system, 
wastewater is introduced at the bottom of the contactor and flows upward, expanding the carbon bed, much 
as the bed expands during backwash of a fixed bed downflow contactor. In the moving bed system, spent 
carbon is replaced continuously so that the headloss does not build up. Carbon contactors may be operated 
under either pressure or gravity flow. The choice between pressure and gravity flow generally depends on 
the available pressure (head) within the wastewater treatment plant and cost. 
 
All carbon contactors must be equipped with carbon removal and loading mechanisms to allow spent carbon 
to be removed and virgin or regenerated carbon to be added. Spent, regenerated, and virgin carbon is 
typically transported hydraulically by pumping as a slurry. Carbon slurries may be transported with water or 
compressed air, centrifugal or diaphragm pumps, or eductors. 
 
When the carbon contactor effluent quality reaches minimum water quality standards, the spent carbon is 
removed from the contactor for regeneration. Small systems usually find regeneration of their spent carbon 
at an off-site commercial reactivation facility to be the most convenient and economical method. In this case, 
the spent carbon is hydraulically transported from the contactor to a waiting truck. Regenerated or virgin 
carbon is then hydraulically transported from a second truck or from a separate compartment in the first 
truck to the contactor, then to a commercial reactivation facility. Generally, systems which contain at least 
one million pounds of carbon find on-site regeneration to be cost effective. 
 
Carbon regeneration is accomplished primarily by thermal means. Organic matter within the pores of the 
carbon is oxidized and thus removed from the carbon surface. The two most widely used regeneration 
methods are rotary kiln and multiple hearth furnaces. Approximately 5 to 10 percent of the carbon is 
destroyed in the regeneration process or lost during transport and must be replaced with virgin carbon. The 
capacity of the regenerated carbon is slightly less than that of virgin carbon. Repeated regeneration degrades 
the carbon particles until an equilibrium is eventually reached providing predictable long term system 
performance.  
 
Applicability 

Typically, GAC adsorption is utilized in wastewater treatment as a tertiary process following conventional 
secondary treatment or as one of several unit processes composing physical-chemical treatment. In 
wastewater treatment plants utilizing biological secondary treatment, GAC adsorption is generally located 
after filtration and prior to disinfection. When utilized in a physical-chemical treatment process, GAC 
adsorption is generally located following chemical clarification and filtration and prior to disinfection. In 
addition, GAC adsorption systems have a relatively small footprint making them suitable for facilities with 
limited land availability. 
 
The successful application of carbon adsorption for municipal wastewater treatment depends on the quality 
and quantity of the wastewater delivered to the adsorption system. For a carbon contactor to perform 
effectively, the feed water to the unit should be of uniform quality (suspended solids concentrations less than 
20 mg/l) and without surges in flow. Wastewater constituents that may adversely affect carbon adsorption 
include suspended solids, BOD5, and organics such as methylene blue active substances or phenol and 
dissolved oxygen. Environmental factors that must be considered include pH and temperature because they 
may impact solubility, which affects the adsorption properties of the wastewater components onto carbon 
(WEF MOP 8, 1998). 
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Advantages and Disadvantages 

Before deciding whether carbon adsorption/regeneration meets the needs of a municipality, it is important 
to understand the advantages and disadvantages of both the adsorption and regeneration process. 
 
Advantages (Adsorption) 

• For wastewater flows which contain a significant quantity of industrial flow, GAC adsorption is a 
proven, reliable technology to remove dissolved organics. 

• Space requirements are low. 

• GAC adsorption can be easily incorporated into an existing wastewater treatment facility. 
 
Advantages (Regeneration) 

• Systems are reliable from a process standpoint. 
• Reduces solid waste handling problems caused by the disposal of spent carbon. 
• Saves up to 50 percent of the carbon cost. 

 
Disadvantages (Adsorption) 

• Under certain conditions, granular carbon beds may generate hydrogen sulfide from bacterial 
growth, creating odors and corrosion problems. 

• Spent carbon, if not regenerated, may present a land disposal problem. 
• Wet GAC is highly corrosive and abrasive. 
• Requires pretreated wastewater with low suspended solids concentration. Variations in pH, 

temperature, and flow rate may also adversely affect GAC adsorption. 
 
Disadvantages (Regeneration) 

• Air emissions from the furnace contain volatiles stripped from the carbon. Carbon monoxide is 
formed as a result of incomplete combustion. Therefore, afterburners and scrubbers are usually 
needed to treat exhaust gases. 

• The induced draft fan of a multiple hearth furnace may produce a noise problem. 

• The process is most effective when operated on a 24-hour basis, requiring around-the clock operator 
attention. 

• The process is subject to more mechanical failures than other wastewater treatment processes. 
 
GAC Design Criteria 

Prior to the design of GAC systems, a pilot plant study should be performed to determine if the 
technology will meet discharge permit requirements and to quantify optimum flow rate, bed depth, and 
operating capacity on a particular wastewater. This information is required to determine the dimensions and 
number of carbon contactors required for continuous treatment. 
 
The sizing of carbon contactors is based on contact time, hydraulic loading rate, carbon bed depth, and 
number of contactors. The carbon contact time typically ranges from 15 to 35 minutes depending on the 
application, wastewater constituents and desired effluent quality. Hydraulic loading rates of 4 to 10 gpm/SF 
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are typically used for upflow carbon columns. For downflow carbon columns, hydraulic loading rates of 3 to 5 
gpm/SF are used. Carbon bed depth varies typically within a range of 10 to 40 feet depending on carbon 
contact time (Tchobanoglous, 1991). The number of contactors should be sufficient to ensure enough carbon 
contact time to maintain effluent quality while one column is off line during removal of spent carbon or 
maintenance. The normal practice is either to use two columns in series and rotate them as they become 
exhausted or to use multiple columns in parallel so that when one column becomes exhausted, the effluent 
quality will not be significantly affected (WEF MOP 8, 1998).  
 
Regeneration facilities are typically sized based on carbon dosage or use rate. The dosage rate depends on 
the strength of the wastewater applied to the carbon and the required effluent quality. Typical dosage rates 
for filtered, secondary effluent range from 400 to 600 lbs/MG, while typical dosage rates for coagulated, 
settled and filtered raw wastewater (physical-chemical) range from 600 to 1800 lbs/MG. 
 
Operation and Maintenance Considerations 

The proper operation and maintenance of GAC adsorption and regeneration systems ensures the efficient 
removal of soluble organics from secondary effluent. A routine O&M schedule following manufacturer’s 
recommendations should be developed and implemented for any GAC adsorption and regeneration system. 
Regular O&M includes the following: 
 

• Backwash of carbon contactor based on headloss or flow. 

• Flush carbon transport piping to prevent clogging. 

• Backwash frequently after loading carbon to minimize clogging of backwash nozzles by carbon fines.  

• Store an adequate supply of spent carbon to allow continuous operation of the regeneration 
furnace.  

• Test and calibrate instrumentation and controls on a routine basis. 
 
The construction and operation and maintenance costs of carbon adsorption and regeneration depend on 
the characteristics of the wastewater to be treated, the capacity of the plant, and the plant site. Therefore, 
the designer is responsible for selecting a system that will meet the National Pollutant Discharge Elimination 
System NPDES permit requirements at the lowest cost possible. Once the optimum flow rate, bed depth, and 
operating capacity of GAC for a particular wastewater are determined, comparative costs for different carbon 
contactor configurations and the cost of on-site regeneration versus off-site regeneration can be estimated. 
Following a thorough engineering and economic analysis of alternatives, the final equipment configuration 
can be selected.  
 
Cost Considerations 

Construction costs include the carbon contactors, carbon transport system, carbon storage tanks, carbon 
regeneration system (if applicable), influent wastewater pumps (if applicable) and contactor backwash 
system. Operation and maintenance costs include the purchase of virgin carbon, on-site regeneration or 
purchase of regenerated carbon, electrical power to operate pumps and controls, flushing of carbon slurry 
piping, and replacement of parts. Currently, the cost of virgin carbon ranges from $0.70 to $1.20 per pound 
and the cost to purchase regenerated carbon ranges from $0.50 to $0.78 per pound. Operational costs 
depend on the characteristics of the influent wastewater and the adsorption capacity of the GAC. For 
example, influent wastewater which contains suspended solids concentrations greater than 20 mg/l will 
require more frequent backwashing of the contactor to prevent clogging of the carbon bed. 
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5.6.7 Conclusions/Recommendations 
Each layout option has advantages and disadvantages relative to cost, ability for phased construction, 
reliability, interaction with other processes and flexibility for future expansion. 
 
A summary of the advantages and disadvantages of each alternative is shown in Table 5-20. 
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Table 5-20 – Comparison of Disinfection Layout Options 

 

Layout Option 1 Layout Option 2 Layout Option 3 Layout Option 4 

Modify Existing System 
(UV with backup chlor/dechlor) 

Modify Existing System 
(UV with parallel UV backup) 

Relocate UV System 
(full UV redundancy) 

New Pressurized Module 
UV System at Filter Building 

(full UV redundancy) 

Advantages: Provides independent secondary 
disinfection system. 

Eliminates UV influent channel 
cleaning 

Provides for logical expansion UV 
system and new Reuse and Utility 
Water pump stations 

Provides for logical expansion UV 
system and new Reuse and Utility 
Water pump stations 

      Eliminates UV channel cleaning Eliminates UV channel cleaning 
      Allows for future demolition of Utility 

Water Pump Station, Existing UV and 
contact chambers. 

Allows for future demolition of Utility 
Water Pump Station, Existing UV and 
contact chambers. 

Disadvantages: Still need to clean UV influent channel       

 System is “landlocked” and will require 
significant modification for expansion 
in the future. 

Reuse and Utility water pump stations 
are not easily modified or expanded 

Significant capital expenditure without 
full understanding of pending 
emerging contaminant treatment 
requirements. 

Significant capital expenditure without 
full understanding of pending 
emerging contaminant treatment 
requirements. 

Cost (Lifecycle) Mid-range capital cost  Low capital cost High capital cost Highest capital cost 

Chlorination/Dechlorination Backup 
System? 

Full chlor/dechlorination system with 
new contact chamber provided. 

New chlorination equipment; retain 
existing dechlorination equipment but 
no revisions to chlorine contact 
chamber(s) 

New chlorination equipment; retain 
existing dechlorination equipment. 
Existing chlorine contact chambers 
abandoned. 

New chlorination equipment; retain 
existing dechlorination equipment. 
Existing chlorine contact chambers 
abandoned. 

Ability to expand to Class A Reuse? System is not easily expanded System is not easily expanded Easily expanded to provide Class A 
Reuse Disinfection 

Easily expanded to provide Class A 
Reuse Disinfection 

Ability to expand to Advanced 
Oxidation Process? 

System is not easily modified for 
advanced oxidation processes. 

System would likely need significant 
modifications later to convert to 
advanced oxidation process. 

Additional UV modules could be added 
easily for increased dose, but 
hydraulic grade requirements for 
advanced oxidation processes are 
unknown. 

Additional UV modules could be added 
easily for increased dose, but 
hydraulic grade requirements for 
advanced oxidation processes are 
unknown. 

      Unknown footprint in layout for 
advanced oxidation processes. 

Unknown footprint in layout for 
advanced oxidation processes. 
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5.6.8 Discussion and Recommendations 
As can be seen in the summary of advantages/disadvantages, each alternative has pros and cons affecting 
the coordinated expansion of the WRF. Summarizing:  
 

• Option 1 has significant capital cost and will ultimately limit expansion beyond the anticipated 20-
year growth. 

• Option 2 has the lowest capital cost, and will likely meet the requirements for the 20-year period, 
but would be in need of significant modification (likely conversion to options 2 or 3) at the end of the 
period as additional treatment for emerging contaminants is required. 

• Option 3 has a higher capital investment than Options 1 and 2, but allows for more uniform and 
systematic expansion of the UV System, Utility Water Pump Station and Reuse Pump Stations, and 
retains much of the original capital investment in the UV equipment. However, significant capital 
investment will be made with unknown requirements for emerging contaminant treatment. 

• Option 4 has the highest capital investment, but completely relocates the facility to a new facility, 
new style of equipment, and hydraulic elevation within the plant. Similar to Option 3, significant 
capital investment will be made with unknown treatment requirements for emerging contaminants. 

 
Several improvements will be required over the next 20-years to improve operation for river discharge 
standards. Should the City decide to develop a Class A reuse system, the disinfection will need expanded 
accordingly. Phasing of improvements for Class A reuse should be constructed concurrently with the 
development of the reuse land application system. The major recommended improvements to the 
disinfection system over the 20-year planning period include the following: 
 
Phase I: (Interim Improvements) 

• Construct interim chlorination system improvements to eliminate outdated equipment 

• Enclose UV structure to mitigate windblown debris and birds near effluent channels 

• Re-route piping from Tertiary improvements to and provide flow split box to eliminate feed channel 
maintenance. 

• Provide parallel UV controllers and electrical feed as necessary (independent for each channel) to 
provide full system reliability at each channel. 

 
Phase II: (expected next NPDES Permit Cycle or later) 

• Relocate existing UV Equipment to a new structure adjacent to the current utility water pump station 
(Layout Option 3 from TM No. 5), expand with full reliability. 

• Construct adjacent/contiguous Utility Water Pump Station as system demands require. 

• Construct adjacent/contiguous Reuse Pump Station as reuse is implemented. 

• Expand to Class A requirements and AOP processes as regulatory conditions require 
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5.6.9 Environmental 
The primary environmental concern with the recommended alternative is related energy (power) use for the 
UV light system. When compared to the chemical alternatives, it has the least significant environmental 
concerns. All raw chemical feed options chlorine gas, bulk hypo (and dechlorination) require the import of 
chemicals. Both chemical options have the potential of developing disinfection byproduct materials that, 
although currently unregulated, are becoming an increasing concern in receiving water quality. Further, 
chemical options pose an increased potential risk to operator and adjacent properties in the event of a 
chemical leak. The recommended alternative has the least long-term environmental impacts. 

5.7 Outfall (Final Effluent Line) 
The existing outfall pipe continues to serve as the only discharge point for the WRF since its original 
construction in 1984. The current flows to the effluent line have it operating at capacity, with recent flows 
creating gravity-to-full-pipe flow transitions that cause hydraulic jumps to move throughout the piping. These 
hydraulic jumps are violent enough to create air movement within the piping, forcing manhole covers to be 
lifted off their rings. City staff has replaced several manhole covers with bolt-down lids until a future outfall 
line is installed. 

5.7.1 Existing Outfall Characteristics 
The existing outfall consists of approximately 1,700 linear feet of gravity sewer piping. The existing outfall line 
characteristics are determined from As-Built Drawings (dated December 1984) provided by the City. The 
existing outfall line leaves the WRF east along the south side of I-90 and travels beneath I-90 through an 18-
inch AWWA C-200 steel pipe inside 450 linear feet of 36-inch steel casing under the I-90 right-of-way. The 
line travels through another 100 linear feet of 36-inch steel casing pipe under the old Burlington Northern 
Railroad right-of-way and continues south towards the Spokane River where the pipe slope increases and the 
pipe transitions to 15-inch-diameter gravity line (unknown pipe type). The line transitions to a 12-inch-
diameter pressure-rated line as the pipe drops into the river channel and out to the final outfall in the 
Spokane River. The existing diffuser assembly is composed of a single 12-inch-diameter 90 degree fitting 
(according to As-Built Drawings). The top of the diffuser is at an elevation of approximately 2,051.5 feet 
above mean seal level, presumably on the NGVD 29 vertical datum. 
 
The upper portion of the outfall (18-inch steel) is constructed similar to a typical gravity sewer installation 
with manholes and channeled bottoms. The steel line has likely undergone considerable corrosion during its 
27 years of operation with chlorine off-gassing from the highly chlorinated effluent running through it, prior 
to the installation of UV disinfection. 
 
There is no information on the drawings showing the pipe material used for the construction of the 15-inch 
portion of the line. It is likely this line is also steel or “Blue-Brute – PVC”, as Blue Brute is used for a portion of the 
subsequent 12-inch-diameter section. 
 
The 12-inch-diameter line starts as Blue Brute near the top of the steep slope into the river and transitions to 12-
inch cast flanged iron pipe at Station 15+47 (above the high water mark). The pipe then transitions to 12-inch 
Clow Ductile Iron Ball Joint River Crossing Class 54 pipe with cast iron fittings at Station 15+73, which continue 
through the 12-inch outlet elbow. 
 
River levels from the 1984 As-Built Drawings are as follows (vertical datum appears to be NGVD 29): 
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• Shoreline (November 3, 1982) – 2,064.10 feet 
• Normal Low Level – 2,055.70 feet 
• High Water Mark – 2,070.1 feet 

5.7.2 Flow Analysis Results 
The flow capacity of the outfall line was evaluated to determine the hydraulic grade line along the length of 
the outfall pipe. This evaluation ultimately determined the water surface profile and available capacity of the 
line. 
 
The analysis determined the outfall line has limited available capacity above 4.5 to 5.5 mgd due to the 12-
inch-diameter line and outlet elbow in the river. This flow causes surcharge conditions in the outfall pipe and 
an unstable hydraulic jump. Velocities in the discharge diffuser elbow exceed typical velocity guidance of a 
maximum discharge velocity of 9 to 10 feet per second (fps) as flows approach 5.0 mgd, as shown in Table 
5-21. 

Table 5-21 – Existing Outfall Capacity Analysis 

Flow, Q 
(mgd) 

Velocity 
(fps) 

Velocity Head 
(ft) 

4.5 8.8 1.2 
5.0 9.85 1.5 
6.0 11.8 2.2 
7.0 13.8 2.9 
8.0 15.8 3.9 

 
The 15-inch and 18-inch portions of the outfall line are limited to approximately 6.5 to 7.0 mgd, as the pipes 
will be flowing full and no longer acting as gravity pipes. 

5.7.3 Improvement Alternative Phases 
Project phases of the outfall analysis are discussed below. The phases build on one another. Phase 1 must 
occur before Phase 2, but both phases could be completed together. 
 
Project phases include: 
 

• Phase 1 – Eliminate the primary bottleneck 
• Phase 2 – Outfall improvement north from end of Phase 1 

 
Phase 1 – Eliminate the Primary Capacity-Limiting “Bottleneck” 
This phase eliminates the primary capacity-limiting “bottleneck” by replacing the existing 12-inch piping from 
the discharge elbow currently installed in the Spokane River to the top of the steep bank above the river 
(approximately 190 linear feet pipe) north through the existing 15-inch pipe to City-owned property just 
south of I-90. A visual representation appears on Figure 5-9, which includes Phase 1 pipe improvements 
shown in red. 
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Construction of the Phase 1 piping will be very challenging, consisting of installing large-diameter pipe on 30 
to 50 percent ground slopes directly above the Spokane River. Permits and easements from Idaho 
Department of Lands, Army Corps of Engineers, and adjacent landowners in addition to significant shoring, 
tree removal, and limited construction access will likely be major challenges requiring significant planning 
and lead time. 
 
Three sizes of outfall line (24-, 30-, and 36-inch inside diameter pipes) were evaluated for the outfall line. City 
staff prefers to replace the outfall line with a 30-inch pressure class pipe, which allows up to 25 mgd peak 
flow through Phase 1 and Phase 2 piping. The City may choose to upsize this pipe to a 36-inch pipe for a 
substantial increase in gravity flow potential of 42 mgd, as shown in Table 5-22. 

Table 5-22 – Gravity Flow Capacity of 
Various Outfall Sizes 

Inside Diameter 
(in) 

Gravity Flow Capacity 
(mgd) 

24 14 
30 25 
36 42 

 
The river discharge should include a multiple port diffuser to distribute flow across the river. The diffuser 
should have minimal headloss for flows approaching the design flow. The details of the diffuser sizing and 
number of diffusers will be determined in design. An interim flow transition point at the northern end of 
Phase 1 will be required to transition flow from the existing line to the new line until Phase 2 occurs. The 
preliminary layout of the outfall incorporates the necessary depth and grades. 
 
Although Phase 1 provides additional flow capacity, it does not address the potential issues of the 27-year-
old steel piping beneath I-90 (installed in 1984), which may be approaching its design life. Phase 1 does 
increase capacity of the outfall line to approximately 6.5 mgd, with the upstream 15- and 18-inch piping 
controlling the outfall capacity and becoming the capacity-limiting bottleneck. 
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Figure 5-9 – Outfall Line Improvements 
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Phase 2 – Outfall Line Improvement North from End of Phase 1 (following Phase 1) 
This phase provides a significant increase in the outfall line capacity by eliminating the secondary 
“bottleneck.” Phase 2 consists of continuing Phase 1 piping upstream to the WRF effluent “cell tower” 
Parshall flume. This phase consists of approximately 500 linear feet of piping routed through the existing 48-
inch bore (currently empty) under I-90 and connecting to the northern end of Phase 1. 
 
Similar to Phase 1, the piping should be sized with a minimum inside diameter piping of at least 30-inch 
pressure class pipe, which allows up to 25 mgd through Phase 1 and Phase 2 piping. The City may choose to 
upsize this pipe for additional capacity, as shown in Table 5-22. 
 
When the new outfall line is installed, the existing 18-inch steel pipe may be temporarily removed from 
service for inspection. An assessment of its condition should occur to determine its replacement 
rehabilitation timeline. This pipe is likely a candidate for trenchless rehabilitation by cured-in-place pipelining. 
If the pipe is determined to be viable, it could be kept in service, providing approximately 6.5 mgd of 
additional flow capacity in addition to Phase 1 and Phase 2 improvements. 
 
Phase 1 and Phase 2 Permits and Easements 
The U.S. Army Corps of Engineers (USACE), Idaho Department of Water Resources (IDWR), Idaho Department 
of Lands (IDOL), and Idaho Transportation Department (ITD) will be major partners in securing permits and 
easements for Phase 1 and Phase 2. A 404 Joint Application for Permits will be required for Phase 1 permits 
and easement processing. The application requires notification of adjacent property owners and/or all other 
ownership on the waterway that may be affected by the proposed activities/project. A Mitigation Plan, which 
will cover water quality issues, and a silt curtain during construction will most likely be required. USACE may 
require the stream bed sediment to be sampled for toxics. If the toxics exceed the EPA criteria, the sediment 
must be removed. Preliminary planning and discussion with regulatory agencies should be done to determine 
what toxics should be tested for, concentration limits, and potential mitigation plans. The sampling could be 
conducted when the geotechnical sampling and evaluation are performed. 
 
In addition to USACE, IDWR, IDOL, and ITD, adjacent landowners are also key partners for construction and 
outfall line easements required for improvements. Tentative required easement areas for Phase 1 and Phase 
2 appear on Figure 5-9. 

5.7.4 Discussion of Alternatives 
As the current outfall has a significant vertical elevation difference from the treatment plant to the river 
discharge, it has been identified as a likely candidate for hydraulic power generation. To evaluate potential 
improvements for the City, the analysis has been broken into two alternatives: 
 

• Alternative 1 – Outfall improvements without power generation facility but construct critical buried 
infrastructure for future connection and installation of equipment. 

• Alternative 2 – Outfall improvements with power generation. 
 
Alternative 1 – Outfall Improvements without Power Generation 
Alternative 1 does not include power generation on the outfall line for Phase 1 piping but does allow for 
future connection by providing critical infrastructure for future power generation connection. Phase 2 must 
be complete prior to the future connection and operation of the power generation equipment since the 
existing gravity line was not intended as a pressure sewer. The critical elements that should be installed to 



 

 
City  o f  Po st  F a l l s  WRF F a ci l i ty  P l an  5 -48  
TM No.  5 :  Un i t  P rocess  an d  Impro vem ent  Opt ion s –  F ina l  

F:\Projects\JUB\20-11-022 Post_Falls_WRF Facility Plan & EID\Documents\FACILITY PLAN REPORT\TMs\TM 5\TM 5_Unit Process and Improvement Options.docx 

allow for an easy connection at any time in the future are the turbine/generator structure and bypass piping, 
inline tees or wyes, and valves. This infrastructure appears on Figure 5-10. 
 
Alternative 2 – Outfall Improvements Incorporating Power Generation 
This alternative completely incorporates power generation on the outfall line. There are several types of 
power generation facilities, each with their own advantages and disadvantages. Table 5-23 lists each option, 
provides a discussion of each, and summarizes their advantages and disadvantages. 

Table 5-23 – Power Generation Options 

Option Description/Discussion Advantages Disadvantages 
Pelton wheels An impulse turbine that extracts 

energy from the momentum of 
moving water 

Quiet operation (low rumble), 
very efficient 

Does not allow for “suction 
head” downstream of turbine to 
aid in power generation 

Centrifugal pump 
turbine 

A split case/double section type 
pump (turbine) connected to a belt-
driven generator with control valves 
and electrical interface 

Possible to utilize the head 
downstream from the 
pump/turbine at a maximum of 
15 feet below the turbine to 
prevent cavitation 

Noisier relative to Pelton wheel 

Kaplan and Turgo 
type turbine 

Not considered viable options  Head requirements larger than 
available 
Equipment too expensive 

 
Recommendations for Power Generation Facility 
The Pelton wheel appears to be the best fit for this specific application due to its efficiency and relatively low 
noise. The Pelton wheel turbine will be assumed as the basis for evaluating feasibility and to size all required 
infrastructure, including the turbine structure. 
 
Flow could be drawn from the outfall line with inline fittings and valve clusters into a nearby underground 
concrete structure (turbine structure) containing the Pelton wheel(s). The turbine structure would be dug 
into the hillside and allow equipment access through an at-grade roof hatch. A daylight basement man-door 
would allow operator access from the east. 
 
The turbine structure could initially contain one Pelton wheel with firm capacity of the plant average daily 
flow at the time of construction and ancillary electrical generation equipment. The turbine structure should 
contain a primary control valve that would open, bypassing the turbine when outfall flow is higher than the 
turbine capacity (i.e., peak flow would bypass the turbine). This would protect the upstream portion of the 
penstock from overtopping and flooding the WRF effluent Parshall flume, as no inline storage is provided 
under this type of design. The facility should be designed with room for additional turbines and expandability 
as effluent flow increases. To propel the wheel, effluent flow would need to be backed up to create full pipe 
flow through a penstock in the outfall line and discharged onto the Pelton wheel, maximizing pressure and 
therefore electrical power generation. 
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Figure 5-10 – Outfall Line Improvements Incorporating Power Generation 
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When the water-jet contacts the Pelton wheel paddle, the water momentum is transferred to the wheel, 
decelerating the water and propelling the Pelton wheel. Water flows out the other side of the paddle at low 
velocity. Water would drain from the discharge side of the Pelton wheel and be piped via gravity flow back to 
the outfall line. Flow could easily bypass the turbine structure and Pelton wheels by adjusting outfall line 
valving for straight flow through the outfall line to the Spokane River. A visual representation of this concept 
appears on Figure 5-10, showing the possible location of outfall line valves, piping, and turbine location. 
Additional easement will be required for the turbine structure and construction beyond the existing 
easement. Figure 5-9 shows the additional easements. 
 
Based on preliminary elevations of the proposed structure and the effluent Parshall flume, a total of 28 feet 
of static elevation head is available under the proposed layout. As previously stated, the power generation 
infrastructure forces the outfall line to full pipe flow conditions to the effluent Parshall flume to maximize 
energy production potential. Full pipe flow through the outfall slightly decreases flow capacity compared to 
open channel flow due to increased headloss associated with open channel flow. Table 5-24 shows the full 
pipe flow capacity maximizing energy production potential as compared to the previously stated gravity pipe 
capacity from Table 5-22. 

Table 5-24 – Full Pipe Flow Capacity of Various Outfall Sizes 

Inside Diameter 
(in) 

Full Pipe Flow 
Capacity Maximizing 

Energy Potential 
(mgd) 

Gravity Flow 
Capacity 

(mgd) 
24 12.5 14 
30 21.5 25 
36 33.0 42 

 
Figure 5-11 demonstrates the power generation potential as flows increase through various sizes of outfall 
lines. Under the proposed layout, with a 30-inch outfall line at 5.0 mgd, approximately 27.4 feet of elevation 
head remains available for power generation at the turbine after pipe friction losses. A properly designed 
turbine can be up to 88 percent efficiency and induction motor for generator approximately 90 percent. 
Under these assumptions, initial calculations from typical efficiencies of the Pelton wheel and generators 
indicate a power generation capability of approximately 14 kW at 5.0 mgd. The 30-inch line has a peak power 
generation potential of approximately 41 kW at 21.5 mgd but may be operated up to 35.0 mgd, leaving 
minimal power generation potential. 
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Figure 5-11 – Power Generation Potential 

 
 
Figure 5-11 also demonstrates the absolute maximum power generation potential of the outfall line, 
assuming the following: 
 

• No pipe friction losses 
• 88% efficient turbine, 90% efficient generator 
• Maximum head at the Parshall flume is elevation 2,127 
• Turbine location at lowest possible elevation 2,180 (10 feet above existing high water mark) 

 
Electrical and Metering 

Two options were considered for utilizing the generated power; net metering and parallel cogeneration 
production. 
 
Net metering is an electrical utility policy for consumers who own renewable energy facilities. Under Avista 
Utilities net metering agreement, the owner receives retail credit for the portion of the electricity that they 
generate via a renewable energy source. Avista Utilities Schedule 63 “Net Metering Schedule Option – Idaho” 
describes the availability and limits of net metering in Idaho. The net metering agreement requires the 
customer to use the power generated on their own premise; Avista will not transmit power over utility lines 
to another location.  

Two net metering options were considered; a net metering connection at the McGuire Lift Station and a net 
metering connection at the Water Reclamation Facility. 
 
The McGuire Lift Station is a small horsepower duplex lift station. The power usage at the lift station is 
intermittent and less than the average output of the potential generator. Because a net metering agreement 
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only permits crediting of excess generation, and all credits zero out at the end of each calendar year this 
option does not provide adequate power consumption to justify the connection cost. 

The second option of providing a net metering connection at the Water Reclamation Facility allows for full 
consumption of all possible generated power. Based on generating an average of 14KW to 41KW and $0.06 
per KWhr the Water Reclamation Facility would realize an annual Avista Utility savings of between, $7,358 
and $21,549. In addition to the cost of the generating equipment and structure, a 50 amp, 480 volt feeder 
would be required between the Water Reclamation Facility and the generator. The feeder routed with the 
effluent discharge piping, at a distance of approximately 1500 feet, adds $25,000 to the overall construction 
cost.  
 
Parallel cogeneration was also considered. The Public Utility Regulatory Policies Act (PURPA) of 1978 requires 
utility companies to buy power back from "Qualifying Facilities" at an "avoided rate." Avista Utilities Schedule 
62 “Cogeneration and Small Power Production Schedule - Idaho” describes the terms and limits of parallel 
operation in Idaho. The generating facility would fall under the Standard Non-Fueled Firm Energy Rates and 
would be subject to a Seasonal Factor and Daily Shape Adjustment. The resultant rate shall be applied to the 
project output, for all kilowatt-hours up to 10 average megawatts in any given month. The applicable rate 
would be negotiated, but in general would be 85 percent of the weighted average of the daily on-peak and 
off-peak Dow Jones Mid-Columbia Non-Firm Index prices for non-firm energy. Based on generating an 
average of 14KW to 41KW and $0.051 per KWhr the Facility would receive an annual Avista Utility payment 
of between, $6,254 and $18,317.  

The economic feasibility of either option (net metering or parallel production) is questionable (simple 
payback much greater than 10 years) considering the construction cost and annual maintenance cost to the 
City. However, other private entities which may be eligible for tax incentives or alternate funding may be able 
to partner with the City to provide an economically viable solution. Under this arrangement the City could 
receive some income or benefit from a reduced energy charge from the generating facility which would be 
owned and operated by a private entity. Further investigation would be required to determine the feasibility 
of this type of arrangement. 

5.7.5 Cost 
Preliminary opinions of capital and operating costs for each project phase and alternative appear in Table 
5-25. Operational costs were assumed utilizing average 20-year projected flow. Detailed cost opinions for 
each alternative are included in Appendix 5-F. 
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Table 5-25 – Opinion of Probable Costs for Alternatives 

Description 
Capital Cost 

(Present Worth) 

O&M Cost 
(20-Year 

Present Worth) 
Total Cost 

(Present Worth) 

Outfall Improvements without Power Generation 

• Phase 1 Piping - Eliminate the primary 
bottleneck $1,620,000 NA $1,620,000 

• Phase 2 Piping - Provide secondary flow 
path (new outfall line) to existing outfall 
line 

$280,000 NA $280,000 

 

Additional Costs for Power Generation 

• Alternative 1 - Critical infrastructure to 
add power generation in the future $350,000 

($81,360) 
20-Year Net Revenue a $608,640 

• Alternative 2 - Power Generation 
Facilities $340,000 

a O&M Costs assumes operator time for O&M of facility and power generation revenue at 5 mgd (14kw) power production. 

5.7.6 Conclusions and Summary 
Phase 1 improvements should be completed as soon as possible to allow for continued flow increases and to 
alleviate bottlenecks at the lowest portions of the outfall. Phase 2 improvements are not likely to be 
necessary until late in the 20-year planning period. 
 
Based on the cost analysis performed and presented previously, the additional costs to convert the current 
outfall, or planned future outfall to a power generation facility are significantly higher than the potential 
revenue to be generated. At this point, the alternative is not economically feasible. As flows increase, the 
evaluation becomes more economically viable as the power generation revenue increases. Based on the 
evaluation, the only potential methods of making a power generation alternative economically viable is by 
either: 
 

• Obtaining green energy credits/grants to subsidize the initial capital outlay for construction of the 
facility, or 

• Modify the system design to decrease the capital cost for construction and increase the power 
generation capacity. 

5.7.7 Environmental 
The recommended improvements related to the new pipelines have more potential environmental concerns 
versus improvements located within the current City WRF property. These improvements have potential 
impacts as follows: 
 

• Land Use – The addition of the new river discharge pipeline will require utility easements when 
crossing private property. It will also require coordination for use of public rights of way for portions 
of the project. 
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• Cultural Resources – All projects will be crossing areas currently habited and may potentially be 
within areas of sensitive Cultural Resources. Further review and consultation of agencies will help 
identify if any Cultural Resources are expected as part of the project. 

• Flora and Fauna – Impacts to Flora and Fauna will be short-term during construction, but are not 
expected to produce any long term impacts. 

• Recreation and Open Space - Impacts to Recreation and Open Space will be short-term during 
construction, but are not expected to produce any long term impacts. 

• Agricultural Lands - Impacts to Agricultural lands (if impacted) will be short-term during construction, 
but are not expected to produce any long term impacts. No agricultural lands are expected to be 
impacted. 

• Air Quality - Impacts to Air Quality will be short-term during construction, but are not expected to 
produce any long-term impacts. Short-term impacts will be mitigated through the use of Best 
Management Practices during construction to mitigate fugitive dust. 

5.8 Reuse of Reclaimed Wastewater 
Wastewater treatment systems have long utilized land application as the final treatment step in Idaho and 
around the United States. However, land application is now part of the broader scope of wastewater 
reclamation and reuse. Reuse is increasingly being used to meet non-potable irrigation demands in areas of 
the country where water resources are constrained. Seasonal reclamation and reuse will be imperative to 
serve the projected level of build-out over the Rathdrum Prairie, including Post Falls and Rathdrum, while 
protecting the assets of the Rathdrum Prairie Aquifer as well as the Spokane River. 

5.8.1 Existing and Potential Reuse Irrigation Areas 
The cities of Post Falls, Rathdrum, and Hayden have realized that the availability of large parcels of land on 
the Rathdrum Prairie is rapidly diminishing while land costs are escalating. The cities have taken a proactive 
approach to secure land for future reuse. Rathdrum and Post Falls are distinct and antonymous 
municipalities. However, this analysis groups the two entities together because they have chosen to work 
cooperatively to treat and discharge wastewater. These cooperative agreements will require expansion to 
address their proportionate needs for wastewater reclamation and reuse. 
 
Post Falls (618 acres) and Rathdrum (314 acres) currently own a total of 932 acres intended for reuse, with an 
estimated future capacity of 3.2 mgd. To serve expanded growth, the cities (Post Falls and Rathdrum) will 
need to obtain or have access to additional land for reuse. 
 
Additional land acquired adjacent to existing and future reuse sites would be ideal. It would allow 
conveyance, storage, and irrigation infrastructure to be efficiently consolidated while minimizing unused land 
due to setback requirements. While those sites are ideal and should be prioritized for the entities, there is 
also potential for reuse at existing large irrigated sites in the study area. Existing parks, schools, 
transportation corridors, and golf courses are all potential candidates for reuse water and were identified in 
the Rathdrum Prairie Master Plan. 
 
Post Falls’ purchase of 618 acres of property in the Study Area (and Rathdrum’s 314 acres) for future reuse 
set their initial prioritization in motion. As stated in the introduction of this section, the next step is obtaining 
an appropriate Reuse Permit. Groundwater monitoring, soil monitoring, and other data will be required along 
with a public comment process through IDEQ. The City should next develop the transmission, storage, 
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irrigation, and monitoring system to transition from an East Greenacres Irrigation District (aquifer) water 
supply to a reclaimed wastewater irrigation source. 
 
The City of Rathdrum’s land (314 acres) was purchased independent of any joint treatment or reuse 
efforts between the two cities. Although Rathdrum’s land has been included in the total acreage 
available for reclaimed water irrigation and it is well suited for that purpose, it (or an equivalent 
acreage) must be purchased to achieve the reuse goals under all alternatives evaluated. Through 
discussions with both entities during the facility planning process, it was mutually determined that the 
City of Rathdrum is willing to sell their 314 acres to the City of Post Falls.  Therefore, purchase of the City 
of Rathdrum’s 314 acres as a reuse site will be included in the capital financial plan for the City of Post 
Falls. 
 
Finally, reuse water must be transported from where it is treated to where it will be stored and utilized. 
Figure 5-12 shows the proposed locations of storage ponds and transmission main alignments to provide 
reuse wastewater to the current 932 acres of potential reuse property. An additional 582 acres of land will be 
required should the City plan to provide reuse application area for the entire 5.2 mgd 20-year planning period 
flow. Additional potential future land application areas identified during the Rathdrum Prairie Wastewater 
Master Plan (J-U-B, 2010) are also shown but are not currently under control by either City. Wastewater 
treated at the Post Falls WRF will be pumped from the treatment plant to the Post Falls and Rathdrum 
proposed reuse sites. 
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  Figure 5-12 – Reuse Area 
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It is assumed that adequate storage and transmission capacity will be constructed for the Phase I project to 
adequately supply the entire 932-acre site with reuse water, with Phase II expanding the system to 5.2 mgd. 
The storage capacity requirement for land application of reuse wastewater is summarized in Table 5-26. It 
also sets the minimum pumping and transmission rates that will be required to deliver reuse water from the 
reclamation plant to the irrigated land. Class A reuse requires a minimum of 7 days storage of average flow, 
or an alternate discharge. The Post Falls plant has retained its river discharge point and may be able to utilize 
this in lieu of storage to manage Non-Compliance Class A reuse water. 

Table 5-26 – Pumping, Transmission, and Storage Capacity Requirements 

Stage 
Land Application Area 

(Acres) a 
Average Daily Reuse Flow 

(mgd) 

Required Class “A” 
Non-Compliance Storage 

and Seasonal Storage 
(MG) 

Post Falls w/Rathdrum 
Land 
(Phase I) 

932 3.2 22.4 (assumed not required if 
river discharge is retained) 

Expanded Land 
Application Area 
(Phase II) 

582 Additional acres to be 
acquired 

2 14 (assumed not required if river 
discharge is retained) 

Total 1,514 5.2 36.4 mgd (assumed not 
required) 

    Full Reuse (No River 
Discharge) b 
 

2,298 Additional acres to be 
acquired 

5.2 1,092 

a Assumes 290 acres/mgd plant flow. Based on 2010 Rathdrum Prairie Wastewater Master Plan (J-U-B, 2010). 
b Based on year-round reuse system with non-growing season storage and agronomic uptake rates from 2010 Rathdrum Prairie Wastewater 

Master Plan (J-U-B, 2010). 
 
In addition to non-compliance storage, additional storage is often required for holding water during the non-
growing season. It has been assumed that storage during the non-growing season will likely not be pursued 
due to the extremely large storage volumes that must be provided. Rather, reclaimed water will be applied to 
irrigated areas during the growing season (reducing annual wasteloads discharged to the river); during the 
non-growing season, wastewater will be treated to NPDES requirements and discharged to the river outfall. 
For the purpose of comparison, both storage alternatives have been evaluated, including a “full reuse” year-
round alternative for 5.2 mgd capacity. A Reclaimed Water Master Plan detailing SCADA, pumping, storage, 
and conveyance systems should be developed before implementation. 

5.8.2 Reuse Permit Considerations 

5.8.2.1 Permitting and Regulatory Considerations 

The wastewater reclamation and reuse standards for the study area are governed by the Idaho 
Administrative Procedures Act (IDAPA) Part 58, Title 01. IDAPA is available on the State of Idaho website at 
http://adm.idaho.gov/adminrules/rules/idapa58/58index.htm. The primary IDAPA chapters that apply are: 
 
•  Chapter 2 – “Water Quality Standards” 
•  Chapter 8 – “Idaho Rules for Public Drinking Water Systems” 

http://adm.idaho.gov/adminrules/rules/idapa58/58index.htm
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•  Chapter 11 – “Groundwater Quality Rules” 
•  Chapter 16 – “Wastewater Rules” 
•  Chapter 17 – “Rules for the Reclamation and Reuse of Municipal and Industrial Wastewater” 
 
TM 4 outlines the requirements for reuse of municipal reclaimed wastewater under Chapter 17 “Rules for the 
Reclamation and Reuse of Municipal and Industrial Wastewater”. It subdivides reuse into five classes (A 
through E) from the most stringent treatment and reliability standards to the least stringent treatment 
standard with the most restrictive buffer zones and access requirements, respectively. With the addition of 
coagulation, filtration, and enhanced disinfection, Post Falls could practice Class B or even Class A reuse, 
depending on their available treatment trains and reuse location.  

As discussed in TM 4, additional requirements and regulations exist over the SVRP Special Resource Aquifer. 
Reuse is a permitted activity in Idaho under IDAPA 58.01.17.300, which references the “Idaho Guidance for 
Reclamation and Reuse of Municipal and Industrial Wastewater” (IDEQ, 2007). Section 12.11 of the Guidance 
includes the “Spokane Valley-Rathdrum Prairie Aquifer Wastewater Land Application Special Supplemental 
Guidelines” (IDEQ, 1995). Conclusions and recommendations of the Special Supplemental Guidelines include 
the following: 
 
Conclusions: 
1. Land application of treated effluent has occurred over the Rathdrum Prairie Aquifer under carefully 

managed conditions with limited increases for monitored constituents in vadose zone water. 

2. Irrigation scheduling using daily soil moisture measurements can be used to minimize migration of 
nutrients past the root zone. 

3. Nutrients can be applied with wastewater effluent with little or no observable migration beyond the root 
zone of the crops. 

4. The tradeoffs between crop production and fertilizer use should be evaluated for each site considering 
the potential for nutrient migration and the need to establish and maintain vigorous crops. 

5. Crop selection is critical to the successful operation of a land application system. 
 
Recommendations: 
1. Limit the hydraulic loading rate to the mean monthly crop water requirement. (Initial design should be 

based on a 5- to 10-year precipitation occurrence interval, with daily irrigation based on soil moisture 
monitoring always greater than 10 centibars.) 

2. Limit nitrogen to crop nitrogen requirements. (Include a fraction above crop uptake to allow for losses 
that occur in the soil, initially 10 to 20 percent.) 

3. Select deep rooting crops with high uptake rates. 

4. Apply effluent with an irrigation system that is well maintained and efficient in distributing water evenly 
across the site. (Allow for supplemental irrigation water in years with less than design precipitation 
rates.) 

5. Assess the site soils, hydrology, and climate. (An unacceptable evaluation on soil, buffer zones, land use, 
or wellhead protection can eliminate a site from consideration.) 

6. Prepare a management plan that integrates effluent management with suitable agricultural best 
management practices (BMPs). (Include harvest schedule, hydraulic requirements, nutrient 
requirements, crop rotation, and pest control.) 
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7. Phosphorus should also be monitored, but annual application rates need not be limited to agronomic 
rates. 

8. To determine acceptability of loading rates beyond the agronomic rates recommended, additional 
studies are needed. 

9. Provide lagoon storage for all systems. Size the storage to retain all reclaimed water (in a single outfall 
system) or at least one week’s flow to accommodate temporary irrigation cessation due to weather or 
harvest schedules (multiple outfall system). Construct all lagoons with a synthetic liner. Lagoons greater 
than 500,000 gallons must be constructed with a second level of protection approved by DEQ. 

10. A monitoring and sampling program should include wastewater effluent sampling, soil moisture 
monitoring, soil water sampling, soil sampling, and groundwater monitoring in accordance with the 
“Interpretive Supplement to the Guidelines for Land Application of Municipal and Industrial Wastewater, 
March 1988” (Idaho Division of Environmental Quality, 1994). It is important to note that the 
“Interpretive Supplement” referred to above has been superseded by the current IDEQ Guidance for 
Reclamation and Reuse. 

5.8.2.2 Crop Considerations 

A healthy vegetative cover is essential for a wastewater land treatment system to effectively treat 
wastewater. The primary role of vegetation in a land treatment system is to recycle nutrients in the 
wastewater into a harvestable crop. In order to reuse and remove nutrients applied from wastewater land 
treatment, the crop must be harvested and removed from the treatment site. Harvesting operations should 
be conducted when soil moisture conditions are below field capacity. In slow rate systems designed for 
agricultural reuse, nitrogen is generally the limiting nutrient. 
 
Hydraulic loading of wastewater and supplemental irrigation water are fundamental land treatment design 
and operational parameters. Appropriate hydraulic loading rates, in both the growing and non-growing 
seasons, are of critical importance to minimize adverse environmental impacts from wastewater reuse. The 
length of the growing season is an important criterion when designing a wastewater land treatment system. 
The growing season is determined by climatic conditions, which vary throughout the state. The IDEQ Reuse 
Guidance shows 135 to 155 frost-free days typically for the Rathdrum Prairie. Additional information for 
growing season and hydraulic loading rates for individual crops are shown on the Agrimet Web site at 
http://www.usbr.gov/pn/agrimet/cropdates.html. 

5.8.3 Reuse Demonstration Projects 
The City is interested in developing an active large-scale reuse system, but would initially like to develop 
smaller areas using reclaimed wastewater that could be used for demonstrating to the public and regulatory 
agencies the safety, reliability, and value of this resource and improve public perception of reuse activities. 
Initial screening identified the following areas where reuse water could be applied for a demonstration 
project: 
 
• WRF and Public Works office property (12 acres for irrigation) 
• Centennial Trail corridor - Spokane Street to Pleasant View (28 acres) 
• I-90 right-of-way irrigation - Spokane Street to Pleasant View (90 acres) 
 

http://www.usbr.gov/pn/agrimet/cropdates.html
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These areas are contiguous to the WRF, allowing for reuse piping to be more easily constructed. Further, all 
have existing or potential irrigation demand. The primary requirements for developing reuse projects in each 
of these areas are shown in Table 5-27. As can be seen, until increased UV disinfection, coagulation, and 
filtration are added (to meet Class A requirements), the viability of developing a reuse demonstration project 
outside the City’s property is very unlikely. As such, costs were developed for a demonstration project on 
only the WRF/Public Works Property. 

Table 5-27 – Reuse Demonstration Project Requirements 

Site 
Land Area 

(acres) 
Irrigation Requirement 

(in/day) a 
Total Volume 

(gal/day) Reuse Class Required 
WRF and Public Works office 
property 

12 0.14 45,600 Class C or D; irrigation to be 
contained within fence of 
facilities, with no public 
access. 

Centennial Trail corridor 28 0.14 106,400 Class A required; unrestricted 
access. 

I-90 right-of-way irrigation b 90 0.14 342,000 Class A required; unrestricted 
access. 

a Assumes average for lawn irrigation applied at 22 inches ET over 150 growing days. 
b May be capable of irrigating with Class C or D effluent if determined acceptable to IDEQ. 

5.8.4 Costs 
Table 5-28 presents preliminary opinion of probable capital costs for construction of a Class A Reuse System 
on the City’s 618-acre site, Rathdrum’s 314 acres (plus an additional 582 acres) utilizing wheel-line irrigation. 
Additional detailed cost breakdowns are included in Appendix 5-G. 

Table 5-28 – Class A Reuse Site Costs 

Item Description 
Capital Cost 

(Present Worth) 
O&M Cost Total Cost 

(Present Worth) 
1 3.2 MGD Class A Land Application Reuse (Existing 

City Owned Property and Rathdrum land) 
$17,800,000 $982,000 $18,782,000 

2 5.2 MGD Class A Land Application Reuse a $27,890,000 $1,547,000 $29,437,000 
3 5.2 MGD Class A Land Application Reuse b $109,900,000 $2,784,000 $112,684,000 
4 Class A Disinfection (presented previously, 5.2 mgd) $1,943,000 $1,052,000 $2,995,000 

a Includes costs for Item 1 - 3.2 mgd capacity, and additional costs for expanded land application area, and new land acquisition. Assumes no 
additional storage for non-growing season or non-compliance water storage. 

b Assumes no river discharge retained and storage for non-growing season provided. 
 
Table 5-29 presents a preliminary opinion of probable capital costs for construction of the Reuse 
Demonstration Project. 

Table 5-29 – Reuse Demonstration Project Costs 

Item Description 
Capital Cost 

(Present Worth) 
1 WRF and Public Works office and adjacent property 

(Class C or D) 
$167,600 
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5.8.5 Recommendations 
The City should continue developing their Water Reclamation and Reuse system on their 618 (and 
Rathdrum’s’ 314) acre agricultural land as funding allows to begin to offset phosphorus being discharged to 
the Spokane River, reducing TP wasteload. This will become increasingly important as flows increase, thus 
requiring lower and lower effluent phosphorous concentrations to meet the wasteload allocation. 
 
Further, to begin to evaluate the benefits to off-setting potable water demand and improve public perception 
of reuse activities, the City should continue with their proposed Class C or B, reuse demonstration project on 
the WRF and Public Works building properties and areas adjacent to the WRF including the I-90 right of way. 

5.8.6 Environmental 
The recommended improvements related to the land application reuse system have more potential 
environmental concerns versus improvements located within the current City WRF property. These 
improvements have potential impacts as follows: 
 

• Land Use – The land application reuse system will require utility easements when crossing private 
property. It will also require coordination for use of public rights of way for portions of the project to 
obtain easements for pipelines pumping to the new land application areas if not contiguous to the 
current site. 

• Cultural Resources – All projects will be crossing areas currently habited and may potentially be 
within areas of sensitive Cultural Resources. Further review and consultation of agencies will help 
identify if any Cultural Resources are expected as part of the project. 

• Flora and Fauna – Impacts to Flora and Fauna will be short-term during construction, but are not 
expected to produce any long-term impacts. Reuse activities will likely produce either a seasonal 
crop such as Hay or Alfalfa, but could be utilized on forest crops such as the Hybrid Poplars currently 
utilized by the Hayden Area Regional Sewer Board Reuse site.  

• Recreation and Open Space – Impacts to Recreation and Open Space will be short-term during 
construction, but are not expected to produce any long-term impacts. 

• Agricultural Lands – Impacts to Agricultural lands will be short-term during construction and are not 
expected to produce any long-term impacts. Areas that are currently agricultural may be utilized for 
effluent storage lagoons to continue the use as agricultural areas. 

• Air Quality – Impacts to Air Quality will be short-term during construction, but are not expected to 
produce any long-term impacts. Short-term impacts will be mitigated through Best Management 
Practices during construction to mitigate fugitive dust. 

5.9 Biosolids Management 

5.9.1 Review of Existing Facilities 
The existing solids handling facilities were described and evaluated in TM 2. For convenience, the information 
is again briefly summarized. 
 
Excess sludge (WAS) is wasted from the secondary clarifiers and pumped into two aerated sludge holding 
tanks where it is held until it is dewatered. The WAS is not digested (i.e., volatile solids reduction). This is 
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desirable from the standpoint of the biological phosphorus removal process, but it can result in odors 
problems if the dewatered sludge is stockpiled for even short periods. 
 
The sludge is dewatered by two belt filter presses. The sludge is dewatered as soon as possible to minimize 
the release of phosphorus. Holding time before dewatering is typically less than three days. 
 
The belt filter presses produce a sludge cake typically consisting of 14 to 15 percent solids. Dewatered sludge 
is stored under a canopy cover until it is picked up by the disposal contractor. The current disposal contractor 
operates a composting operation west of Spokane. The previous disposal contractor operated a land 
application site near Ritzville. The contractor stockpiled the sludge prior to land application. The procedure of 
stockpiling resulted in odor problems and the early termination of the disposal contract. 

5.9.2 Design Criteria 
The projected annual sludge production for the next 20-year design period is shown in Table 5-30. The 
projection was made by calculating the average solids generated per million gallons of influent for the period 
of 2009-2011 and assuming that 150 mg alum/l are added for phosphorus removal beginning in 2018. During 
2009-2011, approximately 75 gpd of MgOH was added to the influent flow for pH control. It was assumed the 
use of MgOH was continued throughout the design period. 

Table 5-30 – Projected Sludge Production 

 
 

Year Flow Dry Solids 
Wasted

WAS  Volume  
@ 10,000 mg/L

Dewatered 
Sludge 1

Dewatered 
Sludge

Dewatered 
Sludge

[mgd] [dry lbs/day] [gpd] [wet lbs/day] [wet tons/day] [wet tons/yr]

2011 2.40 4,664                 55,920              31,726               15.9                    5,790                   
2012 2.54 4,936                 59,182              33,577               16.8                    6,128                   
2013 2.68 5,208                 62,444              35,427               17.7                    6,466                   
2014 2.82 5,480                 65,706              37,278               18.6                    6,803                   
2015 2.96 5,752                 68,968              39,129               19.6                    7,141                   
2016 3.10 6,024                 72,230              40,979               20.5                    7,479                   
2017 3.24 6,296                 75,492              42,830               21.4                    7,817                   
2018 3.38 8,120                 97,358              55,236               27.6                    10,080                 
2019 3.52 8,456                 101,390            57,523               28.8                    10,498                 
2020 3.66 8,792                 105,423            59,811               29.9                    10,916                 
2021 3.80 9,129                 109,455            62,099               31.0                    11,333                 
2022 3.94 9,465                 113,488            64,387               32.2                    11,751                 
2023 4.08 9,801                 117,521            66,675               33.3                    12,168                 
2024 4.22 10,138              121,553            68,963               34.5                    12,586                 
2025 4.36 10,474              125,586            71,251               35.6                    13,003                 
2026 4.50 10,810              129,618            73,538               36.8                    13,421                 
2027 4.64 11,146              133,651            75,826               37.9                    13,838                 
2028 4.78 11,483              137,683            78,114               39.1                    14,256                 
2029 4.92 11,819              141,716            80,402               40.2                    14,673                 
2030 5.06 12,155              145,748            82,690               41.3                    15,091                 
2031 5.20 12,492              149,781            84,978               42.5                    15,508                 

1    Assumes dewatered sludge cake of 14.7%
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5.9.3 Biosolids Management Plan 

5.9.3.1 Plan Introduction and Components Evaluated 

Biosolids management is a broad term that covers all aspects of handling, treatment, and ultimate disposal. 
In this report, the management plan was divided into four components. Options for implementing each 
component were chosen and the life cycle cost of each option was developed. The options were then 
grouped together to make a complete Biosolids Management Plan. Several alternative plans were developed 
for comparison. 
 
A set of evaluation criteria was developed to compare the alternative plans. Each criteria was given a 
weighting factor so that the more important criteria could be emphasized. Each plan was ranked based on 
the evaluation criteria and the weighting factor applied. Each plan was scored by summing the criteria rank 
times the weighting factor. The highest score indicates the preferred alternative. 
 
The components and options evaluated were as described in Table 5-31: 

Table 5-31 – Biosolids Management Plan Summary 

Components of the 
Biosolids Management Plan Component Option 
Sludge Thickening Gravity belt thickener 
Sludge Holding or Digestion No digestion (i.e., a holding tank) 

Aerobic 
Anaerobic 

Sludge Dewatering Belt filter press 
Centrifuge 
Screw press 

Further Treatment Alkali stabilization 

Heat drying 

Composting 

Disposal and Reuse Land Application – Picked up and distributed by a 
private contractor or distributed by the City to City-
owned property 

 

5.9.3.2 Sludge Thickening 

The solids content of the WAS from the clarifiers is relatively dilute. Thickening is a procedure to increase the 
solids content of the sludge by removing some of the water fraction. The thickened sludge requires less tank 
volume and is generally easier to further process and dewater. For example, the average solids concentration 
of the WAS from the clarifiers is 10,400 mg/l. If it is thickened to a concentration of 25,000 mg/l, the volume 
is reduced by 2.4 times. As a consequence, the volume of holding tanks, digesters, and the hydraulic capacity 
dewatering equipment can be reduced. 
 
Common methods of sludge thickening are gravity settling, floatation thickening, a rotary drum thickener, a 
centrifuge, and a gravity belt thickener. Gravity settling is accomplished in a tank similar to a clarifier. This 
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method was not evaluated because there is a potential for phosphorus to be released from the thickened 
sludge. In flotation thickening, dissolved air is introduced into the sludge under pressure. When the solution 
is de-pressurized, the dissolved air is released as very fine bubbles that float the sludge solids to the top 
where they are skimmed off. Since this process is aerobic, it is compatible with the BPR process. Rotary 
drums, centrifuges, and gravity belts are also aerobic and would be compatible with the BPR process. 
 
Of these methods, the gravity belt thickener was considered because it is less expensive than a centrifuge, 
the operators are already familiar with similar types of equipment, the existing BDP belt filter press already 
has a gravity belt section that can be operated independently for thickening, and there is space available in 
the dewatering building that has an existing underdrain system. 
 
The cost to install a 2.0 meter gravity belt thickener is estimated at $481,000. 

5.9.3.3 Sludge Digestion 

Digestion is a process that will further reduce the pathogens and volatile solids content of the waste sludge. 
Digested sludge is more stable. It dewaters better and is less likely to produce odors. However, sludge 
digestion is not necessary, depending on what method of sludge disposal is used or if a process to further 
treat the sludge is used. For example, composting is a process that further treats the sludge, making sludge 
digestion unnecessary. However, digestion before composting is often employed anyway because it makes 
the composting process easier to operate. Other disposal methods that would not require digestion are alkali 
stabilization, thermal drying, and incineration. Like composting, digestion (or partial digestion) is often 
employed with them because it reduces the potential for upsets and odors. 

Holding Without Digestion: 

Sludge holding prior to dewatering without digestion is the current practice. Digestion is not required 
because the sludge disposal is by a Contractor who then composts the sludge or land applies it in accordance 
with the Part 503 Biosolids Rule. It should be noted that the option of land application is available only if the 
sludge meets the pathogen reduction requirements of the Part 503 Rule. Meeting the requirement has not 
been a problem in the past, although some recent tests have come close. 
 
Currently, the waste activated sludge is pumped to aerobic holding tanks where it is held until it is 
dewatered. Holding time in the tanks is typically less than 3 days, which is too short for any appreciable 
amount of volatile solids reduction to occur. The short holding time is desirable for the biological phosphorus 
removal process, but not from the standpoint of pathogen and vector attraction reduction, dewatering, and 
odor potential. 
 
The dewatered sludge cake coming off the belt filter press averages 14 to 15 percent. This is anticipated to be 
the best possible performance from an undigested waste activated sludge. The volatile fraction of the 
dewatered sludge is typically 80 to 85 percent. 
 
A holding tank must be aerated to prevent odors. It should be sized to provide time to maintain and repair 
the sludge dewatering equipment. The holding volume can be offset to some degree by having redundant 
sludge dewatering equipment. Post Falls has two belt filter presses. Holding tank volume to provide five days 
of holding time at design is recommended. Sludge thickening to reduce the required volume is 
recommended. 
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Table 5-32 – Holding Tank Design Criteria 

Sludge Age 5 days 

Maximum Temperature 23° C 

Volatile Solids Reduction 20% 

Feed Solids 12,492 lbs/d 

Feed Solids Concentration 25,000 mg/l 

Volatile Solids Fraction 78% 

Oxygen Requirement 2.3 lbs O2/lb vs destroyed 

Peak Oxygen Requirement 4,482 lbs O2/day 

 
At the current average WAS concentration of 10,400 mg/l, the required tank volume would be 720,000 
gallons. Having the WAS thickened to 2.5 percent reduces the required tank volume 300,000 gallons. 
 
The existing No. 1 and No. 2 holding tanks are 100,000 and 220,000 gallon, making a total volume of 320,000 
gallons. Therefore, the existing two holding tanks have adequate volume for five days of storage if the WAS is 
thickened to 2.5 percent. 
 
At design, the aeration system in both tanks would be inadequate and require upgrading/replacement. The 
capital cost to replace the aeration system in the existing tanks is estimated at $ 617,000. The present worth 
cost to operate the aeration systems is estimated at $481,000. The total present worth cost is estimated at 
$1,098,000. 

Aerobic Digestion: 

The objectives of aerobic digestion are to stabilize the volatile solids, reduce the sludge volume, reduce odor 
potential, reduce pathogens, and the improvement of sludge dewaterability. Volatile solids must be reduced 
by 38 percent in order to meet vector attraction reduction requirements of the Part 503 Biosolids Rule 
without requiring the biosolids to be incorporated into the soil. 
 
A well designed and operated aerobic digestion facility has the following advantages: 
 

• Generally has lower capital cost than anaerobic digestion for facilities under 5 mgd (Process Design 
Manual: Sludge Treatment and Disposal, EPA 625/1-79-011) 

• Is relatively simple to operate compared to anaerobic systems 
• Does not generate nuisance odors 
• Will produce a supernatant low in BOD5, suspended solids, and ammonia nitrogen 
• Reduces the amount of grease in the sludge 
• Reduces the number of pathogens to a low level 

 
Some disadvantages with the aerobic digestion process are: 
 

• Usually produces a sludge with very poor mechanical dewatering characteristics 
• Has a high power cost for supplying the oxygen 
• Is significantly influenced by temperature (large tanks are required in cold temperatures) 
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Digestion will release phosphorus that had been removed by the biological phosphorus removal process. The 
amount of p-release is difficult to estimate; therefore, the impact on the BPR process is unknown. Some 
research has shown that it can be dependent on pH and dissolved oxygen concentration (Phosphorus Release 
in Aerobic Sludge Digestion, Water Environment Research, V 77, No. 5). The side stream from digester decant 
or sludge dewatering could be treated by adding a coagulant and using a plate settler to remove the solids. 
 
Design criteria are listed in Table 5-33. 

Table 5-33 – Aerobic Digester Design Criteria 

Volatile Solids Reduction 38% 
Minimum Temperature 10° C 
Maximum Temperature 22° C 
Sludge Age 40 days 
Feed Suspended Solids 25,000 mg/l 
Digested Suspended Solids 70% of the feed solids 
Volatile Fraction of Digester Suspended Solids 0.80 
Peak Oxygen Requirement 10,400 lbs O2/day 

 
The tank volume required to provide 38 percent volatile solids reduction at the minimum design temperature 
is 1.2 Mgal. This assumes that the feed sludge to the aerobic digester is thickened to at least 2.5 percent. 
Concentrating the solids to greater than 3 percent is generally not practical because it becomes difficult to 
transfer enough oxygen. 
 
Life cycle costs: 
 

Capital Cost $9,971,800 
Electrical Cost $1,275,000 

Subtotal $11,246,800 
Disposal Cost $4,730,000 

Total Cost $15,976,800 
 

Anaerobic Digestion: 

The objectives of anaerobic digestion are to stabilize the volatile solids, reduce the sludge volume, odor 
reduction, pathogen reduction, useful gas production, and the improvement of sludge dewaterability. 
Volatile solids are typically reduced by 60 to 75 percent, with final volatile matter contents of 40 to 50 
percent. As the name implies, the process is performed in the absence of oxygen. 
 
Anaerobic digestion will release phosphorus that had been removed by the biological phosphorus removal 
process. However, the release has also been reported to be substantially smaller than expected due to 
precipitation with metal salts present in the sludge. If the release has an adverse impact on the BPR process, 
the side stream from sludge dewatering can be treated by adding a coagulant and using a plate settler to 
remove the solids. 
 
The two common process configurations are low-rate and high-rate processes. In the high-rate process, the 
solids loading rate is much greater (up to four times), the retention period is lower (one-half), mixing capacity 
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is greater and improved, and the sludge is heated to a typical operating temperature of 95° F. The high rate 
system is better suited for Post Falls. A schematic design of the process is shown in Figure 5-13. 

Figure 5-13 – Anaerobic Digester Schematic 

 
 
Thickening of the sludge feed is needed so that the design detention time can be maintained with smaller 
tanks. 
 
Design parameters are listed in Table 5-34. 

Table 5-34 – Anaerobic Digester Design Parameters 

Feed Solids 12,492 lbs/day 
Feed Solids Concentration 25,000 mg/l 
Volatile Solids Fraction 78% 
Operating Temperature 95° F (35° C) 
Minimum Sludge Age 10 days 
Mechanical Mixing 0.04 hp/1,000 gallons 

 
The tank volume required to provide 10 days of solids retention time is approximately 600,000 gallons. 
Additional volume is needed to accommodate scum and gas storage. Two tanks are assumed with a diameter 
of 50 feet and wall height of 30 feet. 
 
The major equipment components are the tanks, a cover, the sludge heating system, sludge mixing system, 
and gas storage system. 
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Life cycle costs: 
 

Capital Cost $6,629,600 
Mixing Costs $329,362 

Subtotal $6,958,962 
Haul/Disposal Cost $6,608,000 

Total Cost $13,566,962 
 
Heating costs were assumed to be offset by the use of digester gas. 

5.9.3.4 Sludge Dewatering 

Sludge dewatering is a physical operation used to reduce the moisture content of the sludge for the following 
reasons: 
 

• To reduce the cost of trucking the sludge to the ultimate disposal site. 
• Dewatering is required if further treatment processes such as composting, alkaline stabilization, or 

heat drying are to be used. 
 
There are several methods or techniques available for dewatering. Three methods commonly used, and the 
three methods evaluated here, are the belt filter press, the centrifuge, and the screw press. 

Belt Filter Press: 

A belt filter press (BFP) is a continuously fed device that presses the sludge between two porous belts, 
allowing the water to be removed. It is the predominant method of sludge dewatering in the United States 
and is the method currently used at the Post Falls treatment plant. A second larger BFP was installed in 2011. 
 
The aerobic, undigested waste sludge at the Post Falls treatment plant does not dewater easily. The average 
total solids concentration achieved at Post Falls is 14 to 15 percent. This is typical for this type of sludge and 
aerobically digested sludge. Anaerobically digested sludge can typically be dewatered to 18 to 20 percent 
total solids. 
 
The cost of a belt filter press, including the polymer system, feed pumps, dewatered sludge conveyor, and 
appurtenances, is approximately $1,097,000. 

Centrifuge: 

A centrifuge can be used to both thicken and dewater sludge by centrifugal force typically 50 to 300 times 
that of gravity. The solid bowl scroll centrifuge is the most widely used type. It rotates along a horizontal axis 
and operates in a continuous feed mode. It consists of a rotating bowl having a cylindrical, conical shape and 
an internal screw conveyor. Sludge is introduced into the rotating bowl and the solids concentrate on the 
periphery. The screw conveyor spinning at a slightly different speed moves the solids to the discharge end. 
 
Centrifuges generally preform very well on anaerobically digested sludge. Cake solids up to 20 percent are a 
reasonable expectation. However, 14 to 155 percent is typical for sludge that has been aerobically digested 
or that has not been digested. 
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The cost of an Andritz D7L centrifuge, including the polymer system, feed pumps, dewatered sludge 
conveyor, and appurtenances, is approximately $2,127,000. 

Screw Press: 

The screw press operates by blending polymer into the sludge in a flocculation reactor. Flocculated sludge 
then flows into the screw press that includes a conical wedge wire screen basket and a slowly rotating screw 
driven by a VFD. The sludge is driven through the center of the screen basket by the screw. Water drains by 
gravity through the screen basket. The screw flights have brushes for continuous internal cleaning of the 
screen basket, and the outside of the screen basket is cleaned periodically with a water spray. The screw 
pushes dewatered sludge to the upper end of the basket where it is compressed against a pressure cone to 
maximize dewatering performance before being discharged. 
 
A Huber Screw Press, ModelRoS3 Q 280 was pilot tested at the Hayden Area Regional Wastewater Treatment 
Facility in May 2011. The Hayden treatment process is similar to the process at Post Falls. They operate 
oxidation ditches, utilize an aerobic sludge holding tank, and dewater sludge with a belt filter press. The 
differences between the plants is Hayden does not have BPR, operates the oxidation ditches at a longer 
sludge age, and achieves some, although minimal, digestion in the sludge holding tank. The belt filter press is 
the same make and model as the number one BFP at Post Falls. The dewatered cake solids from the belt filter 
press is approximately 14 percent at each treatment plant. 
 
The pilot results were cake solids that ranged between 17.2 and 21.4 percent. The polymer consumption 
ranged between 14.4 and 38 lbs/ton of dry solids, depending on the polymer used. 
 
A screw press has a relatively slow feed rate. A full-scale screw press, the Model RoS 3/2, has a hydraulic 
capacity of approximately 54 gpm and a solids loading capacity of 270 lbs dry solids/hour at a feed 
concentration of 1 percent (typical unthickened concentration). At a 2.5 percent feed concentration, its 
capacity is 40 gpm and 500 lbs dry solids/hr. 
 
To handle the design loading, sludge thickening would be recommended and multiple screw press units 
would be required. Assuming a 10-hour operating day, three screw presses would be required. 
 
The cost of a Huber RoS3 screw press, including the polymer system, feed pumps, dewatered sludge 
conveyor, and appurtenances is approximately $1,823,000. 
 

Evaluation of Emerging Technology for Enhanced Sludge Dewatering: 

Dewatering waste aerobic sludge that has received little additional oxidation of the volatile solids presents a 
problem because the volatile solids have a high pore diameter and that reduces the permeability and 
dewaterability of the sludge. All conventional dewatering processes such as belt filter press centrifuge and 
screw press are limited to final cake solids of 13 to 18 percent. Post Falls’ dewatered solids are typically 14.7 
percent. Options for improving dewaterability, including aerobic digestion and anaerobic digestion discussed 
previously, are expensive and possibly release phosphorus back into the system. 
 
Electro-kinetic (EK) dewatering is an emerging technology that enhances the dewatering process by applying 
an electric field to the sludge. Typically, 10 to 60 volts of direct current electricity is required. The process 
reportedly will produce 30 to 40 percent solids. 
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In February 2012, a pilot test of EK dewatering using 1,500 ml of waste activated sludge was conducted at the 
Post Falls WRF. The sludge was placed in a 6-inch porcelain funnel on top of a piece of belt filter press belt 
fabric. A 36 VDC charge was applied to the sludge for 15 minutes, then the water was drained by gravity 
through the belt fabric. Water drained more quickly from the EK dewatered sample than it did from an 
uncharged control sample; however, the final solids concentration of both samples was approximately the 
same. 
 
In 2008, the Plum Island Water Pollution Control Plant (WRCP) piloted an ELCOTECH CINETIKTM 100 PILOT UNIT. 
When operating on a centrifuge dewatered 100 percent WAS feedstock with a dewatered cake concentration 
of 17 percent solids, the unit was able to dry the WAS to a solids content of 35 percent. Lifecycle cost estimates 
(capital and net present operating costs) indicated an economic payback period in excess of 15 years that was 
not sufficiently attractive to warrant further consideration. 
 
The very limited amount of historic experience and lack of any full-scale installations led us to eliminate this 
technology from further consideration at this time. 

5.9.3.5 Further Sludge Treatment and Final Disposal 

Ultimately, sewage sludge is disposed of in one of the following ways: 
 

1. Applied to the land as a soil conditioner 
2. Placed in a surface disposal site for final disposal 
3. Incinerated 

 
Federal Regulation 40 CFR Part 503 (“the Part 503 rule”) establishes the minimum national requirements for 
the management of solids generated during the process of treating municipal wastewater. In this section, the 
requirements of the Part 503 rule are first discussed, then further treatment and disposal options are 
discussed. 

Requirements for Land Application 

The Part 503 Biosolids rule requires that sewage sludge meet requirements in the following areas before it 
can be land applied: 
 

1. Pollutant limits 
2. Pathogen reduction 
3. Vector attraction reduction 

 
Pollutant Limits: All biosolids applied to the land must meet ceiling concentration limits for heavy metals and 
also either pollutant concentration limits or cumulative pollutant loading rate limits plus annual pollutant 
loading rate limits. 
 
The ceiling concentration limits are the maximum allowable concentrations of the pollutant(s) in the biosolids 
applied to land. Biosolids with pollutant concentrations higher than the ceiling concentration limits may not 
be applied to land. 
 
The pollutant concentration limits are lower concentration limits that when achieved, exempts the biosolids 
from the cumulative and annual loading rate limits as well as from some record keeping requirements. 
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Historically, biosolids from the Post Falls WRF have easily met the pollutant concentration limits. The 
maximum pollutant concentrations measured in the Post Falls biosolids are compared with the pollutant 
ceiling limits and concentration limits in Table 5-35. 

Table 5-35 – Ceiling and Pollutant Concentration Limits for Land Applied Biosolids 

 
Post Falls Sludge a 

(mg/kg) 

Part 503 Rule Limits 

Ceiling Concentration 
(mg/kg) 

Pollutant Concentration 
(mg/kg) 

Arsenic 8 75 41 
Cadmium 2 85 39 
Chromium 20 3,000 1,200 
Copper 172 4,300 1,500 
Lead 12 840 300 
Mercury 1.130 57 17 
Nickel 14 420 420 
Selenium 5 100 36 
Zinc 587 7,500 2,800 

a Maximum concentrations from quarterly sampling for 4th quarter 2010 and 1st, 2nd and 3rd quarters of 2011 
 
Pathogen Reduction: Pathogens are disease-causing organisms such as bacteria, viruses, and parasites. The 
Part 503 Rule designates two levels of pathogen reduction. They are Class A and Class B. Biosolids meeting 
the Class A criteria can be distributed to the general public with some restrictions. Class B biosolids are 
treated to a lesser degree than Class A. Biosolids of this quality are restricted in how they can be land applied. 
Typically, Class B biosolids are applied to agricultural lands with restricted access to the public and use of the 
crops. 
 

• Class A Requirements – At the time of use, disposal, or sale, Class A biosolids must meet the 
following density requirements: 

o A density of fecal coliform in the biosolids of less than 1,000 most probable number (MPN) per 
gram of total dry solids, or  

o A Salmonella sp. bacteria density of less than 3 MPN per four grams of total dry biosolids 

In addition, the biosolids must be treated using one of the six following alternatives: 

1. Alternative 1–Thermally Treated Biosolids: Biosolids must be subjected to one of four 
time/temperature regimes. 

2. Alternative 2–Biosolids Treated in a High pH/High Temperature Process: Biosolids must 
meet specific pH, temperature, and air-drying requirements. 

3. Alternative 3–Biosolids Treated in Other Processes: Demonstrate that the process can 
reduce enteric viruses and viable helminth ova. Maintain operating conditions used in the 
demonstration after pathogen reduction demonstration is completed. 

4. Alternative 4–Biosolids Treated in Unknown Process: Biosolids must be tested for 
pathogens–Salmonella sp. or fecal coliform bacteria, enteric viruses, and viable helminth 
ova–at the time the biosolids are used or disposed, or, in certain situations, prepared for use 
or disposal. 
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5. Alternative 5–Biosolids Treated in a PRFP: Biosolids must be treated in one of the Processes 
to Further Reduce Pathogens (PFRP): 

a. Composting–Using either the within-vessel composting method or the static aerated 
pile composting method, the temperature of the biosolids is maintained at 55° C or 
higher for 3 days. Using the windrow composting method, the temperature of the 
biosolids is maintained at 55° C or higher for 15 days or longer. During the period when 
the compost is maintained at 55° C or higher, the windrow is turned a minimum of five 
times. 

b. Heat Drying–Biosolids are dried by direct or indirect contact with hot gases to reduce 
the moisture content of the biosolids to 10 percent or lower. Either the temperature of 
the biosolids particles exceeds 80° C or the wet bulb temperature of the gas in contact 
with the biosolids as the biosolids leave the dryer exceeds 80° C. 

c. Heat Treatment–Liquid biosolids are heated to a temperature of 180° C or higher for 30 
minutes. 

d. Thermophilic Aerobic Digestion–Liquid biosolids are agitated with air or oxygen to 
maintain aerobic conditions, and the mean cell residence time of the biosolids is 10 days 
at 55° C to 60° C. 

e. Beta Ray Irradiation–Biosolids are irradiated with beta rays from an accelerator at 
dosages of at least 1.0 megarad at room temperature (ca. 20° C). 

f. Gamma Ray Irradiation–Biosolids are irradiated with gamma rays from certain isotopes 
such as Cobalt 60 and Cesium 137 at room temperature (ca. 20° C). 

g. Pasteurization–The temperature of the biosolids is maintained at 70° C or higher for 30 
minutes or longer. 

6. Alternative 6–Biosolids Treated in a Process Equivalent to a PFRP: Biosolids must be 
treated in a process equivalent to one of the PFRPs, as determined by the permitting 
authority. 
 

• Class B Requirements – The Part 503 Biosolids Rule provides the following three alternatives for 
meeting the Class B requirements: 

1. Alternative 1–The Monitoring of Indicator Organisms: Test for fecal coliform density as an 
indicator for all pathogens. The geometric mean of seven samples shall be less than 2 million 
MPNs per gram per total solids or less than 2 million CFUs per gram of total solids at the 
time of use or disposal. 

2. Alternative 2–Biosolids Treated in a PSRP: Biosolids must be treated in one of the Processes 
to Significantly Reduce Pathogens (PSRP): 

a. Aerobic Digestion–Biosolids are agitated with air or oxygen to maintain aerobic 
conditions for a specific mean cell residence time at a specific temperature. Values for 
the mean cell residence time and temperature shall be between 40 days at 20° C and 60 
days at 15° C. 

b. Air Drying–Biosolids are dried on sand beds or on paved or unpaved basins. The 
biosolids dry for a minimum of 3 months. During 2 of the 3 months, the ambient 
average daily temperature is above 0° C. 
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c. Anaerobic Digestion–Biosolids are treated in the absence of air for a specific mean cell 
residence time at a specific temperature. Values for the mean cell residence time and 
temperature shall be between 15 days at 35° C to 55° C and 60 days at 20° C. 

d. Composting–Using either the within-vessel, static aerated pile, or windrow composting 
methods, the temperature of the biosolids is raised to 40° C or higher and maintained 
for 5 days. For 4 hours during the 5-day period, the temperature in the compost pile 
exceeds 55° C. 

e. Lime Stabilization–Sufficient lime is added to the biosolids to raise the pH of the 
biosolids to 12 after 2 hours of contact. 

3. Alternative 3–Biosolids Treated in a Process Equivalent to a PSRP: Biosolids must be 
treated in a process equivalent to one of the PSRPs, as determined by the permitting 
authority. 

 
Vector Attraction Reduction: The pathogens in biosolids pose a disease risk when they are brought into 
contact with humans or other susceptible hosts, plants, or animals. Vectors, including flies, mosquitoes, fleas, 
and birds, can transmit pathogens physically to humans and other hosts through contact or biologically by 
playing a specific role in the life cycle of the pathogen. Reducing the attractiveness of biosolids to vectors 
reduces the potential for transmitting diseases from pathogens in biosolids. The Part 503 Rule contains the 
following 11 options for demonstrating reduced vector attraction: 
 

1. Option 1: Meet 38 percent reduction in volatile solids content. 

2. Option 2: Demonstrate vector attraction reduction with additional anaerobic digestion in a bench-
scale unit. 

3. Option 3: Demonstrate vector attraction reduction with additional aerobic digestion in a bench-scale 
unit. 

4. Option 4: Meet a specific oxygen uptake rate for aerobically digested biosolids. 

5. Option 5: Use aerobic processes at greater than 40° C for 14 days or longer. 

6. Option 6: Alkali addition under specified conditions. 

7. Option 7: Dry biosolids with no unstabilized solids to at least 75 percent solids. 

8. Option 8: Dry biosolids with unstabilized solids to at least 90 percent solids. 

9. Option 9: Inject biosolids beneath the soil surface. 

10. Option 10: Incorporate biosolids into the soil within 6 hours of application to or placement on the 
land. 

11. Option 11: Cover biosolids placed on a surface disposal site with soil or other material at the end of 
each operating day. (Note: For surface disposal only.) 

Requirements for Surface Disposal 

Surface disposal is the placement of biosolids on an area of land for final disposal. Surface disposal sites 
include monofills, impoundment lagoons, dedicated disposal sites, and dedicated beneficial use sites. 
 
Monofills are landfills where only biosolids are disposed. Monofills include trenches and area fills. In 
trenches, biosolids are placed in an excavated area that can be a wide, shallow trench or a narrow, deep 
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trench. In area fills, biosolids are placed on the original ground surface in mounds, layers, or diked 
containments. With area fills, excavation is not required (as it is with trenches) because biosolids are not 
placed below the ground surface. Area fills are often used when shallow bedrock or groundwater is present. 
 
Impoundment Lagoons are disposal sites where biosolids with a high water content are placed in an open, 
excavated area. If lagoons are used for treatment, they are not considered surface disposal sites. 
 
Dedicated Disposal Sites receive repeated applications of biosolids for the sole purpose of final disposal. 
Such sites are often located at publicly-owned treatment works (POTW) sites. 
 
Dedicated Beneficial Use Sites are surface disposal sites where biosolids are placed on the land at higher 
rates or with higher pollutant concentrations than are allowed when biosolids are land applied for farming or 
reclamation. Such sites might receive repeated applications of biosolids. In contrast to dedicated disposal 
sites, dedicated beneficial use sites are used to grow crops for beneficial purposes. For such sites, the 
permitting authority will issue a permit that specifies appropriate management practices that ensure the 
protection of public health and the environment from any reasonably anticipated adverse effects of certain 
pollutants that may be present in biosolids if crops are grown or animals are grazed. 
 
Surface disposal was deemed not worthy of further consideration because of the difficulties obtaining a 
permit for a landfill/monofill or impoundment lagoon over the Rathdrum Prairie Aquifer. 

Requirements for Incineration 

Incineration is the firing at high temperatures in an enclosed device. Incineration systems generally consist of 
an incinerator (furnace) and one or more air pollution control devices. The most common types of 
incinerators are multiple hearth, fluidized bed reactors, and electric furnaces. Auxiliary fuel such as natural 
gas is often used to enhance burning of the solids. Non-hazardous incinerator ash generated during the 
incineration of biosolids is not covered by the Part 503 Rule when it is disposed of. It must be disposed of 
according to the solid waste disposal regulations. 
 
The Part 503 Rule covers requirements for biosolids incineration, including pollutant limits for seven metals, 
limits for total hydrocarbons, and frequently of monitoring requirements. 

Contracting for Hauling and Disposal Services 

This option is currently used by the City. The City pays a Contractor to pick up, haul away, and dispose of the 
sludge for $65 per wet ton. 
 
This option makes the following assumptions: 
 

• The sludge provided to the Contractor meets the concentration limits for pollutants as required by 
the Part 503 Rule. 

• The sludge meets the Class B requirement for pathogen reduction. 

• The sludge would not meet the requirements for vector attraction reduction at the treatment plant 
(this is the current situation). It would be the Contractor’s responsibility to meet the vector 
attraction reduction requirements by one of the methods listed in the Part 503 Rule (e.g., 
incorporation, composting, drying, alkali addition, etc.). 
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For this alternative to be successful, the Contractor must recognize the potential for odors and have a plan 
and operation to minimize or treat them. The previous Contractor utilized by Post Falls could not successfully 
manage the odors. Their operation was suspended by the State, and Post Falls was left in a difficult situation, 
having no alternative option for sludge disposal. 
 
Since the cost of disposal is based on a wet ton, this option is sensitive to the performance of the sludge 
dewatering. The present worth cost of this option for the next 20 years is $12,439,000. 
 
Cost estimate assumptions: 
 

• Dewatered sludge cake is 14.7% solids 
• Disposal cost escalates at 3% per year 
• Interest rate is 3% 

On-Site Alkaline Stabilization 

Alkaline stabilization is the process of mixing alkaline material, usually lime, with the sewage sludge to raise 
the pH to a point that is unfavorable for the growth of pathogens. The method is listed in the Part 503 Rule as 
an approved alternative for meeting Class B and Class A Pathogen requirements. 
 
Generally, alkaline stabilization meets the Class B requirements when the pH of the mixture of wastewater 
solids and alkaline material is at 12 or above after two hours of contact. Class A requirements can be 
achieved when the pH of the mixture is maintained at or above 12 for at least 72 hours, with a temperature 
of 52°C maintained for at least 12 hours during this time. 
 
Alkaline stabilization has several advantages, including the following: 
 

• The ability to produce either Class B or Class A biosolids. The incremental cost to go from a Class B to 
Class A is relatively small. 

• Consistency with the EPA’s national beneficial reuse policy. 

• Has a long-established history. 

• Relatively simple to operate and can be easily started and stopped. 

• Small land area required. 
 
The disadvantages of the process are as follows: 
 

• The process does not reduce organic matter. Other sludge stabilizing methods such as aerobic or 
anaerobic digestion involve the destruction of the volatile fraction of wastewater sludge, and 
therefore reduce the amount of sludge required for disposal. Alkaline stabilization will actually 
increase the amount of dry sludge solids because of the addition of lime. The volume of material to 
be managed and moved off site can be increased by 15 to 40 percent in comparison with a digestion 
process. This increased volume results in higher transportation costs when material is moved off site. 

• There is a potential for odor generation both at the processing and end use site. 

• There is a potential for dust production. 
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• There is a potential for pathogen regrowth if the pH drops below 9.5 while the material is stored 
prior to use. 

• Lower nutrient value than biosolids produced from some other processes. The nitrogen content in 
the final product is lower because during processing, nitrogen is converted to ammonia, which is lost 
to the atmosphere through volatilization. In addition, plant available phosphorous can be reduced 
through the formation of calcium phosphate. 

 
The major equipment required includes the following: 
 

• Wastewater solids feed/conveyance mechanism 
• Lime storage (silo; 1,000 or 50 pound bags; etc.) 
• Lime transfer conveyor 
• Mixer 
• Air emission control equipment to minimize odors and dust 

 
Figure 5-14 presents a typical flow diagram for alkaline stabilization. 

Figure 5-14 – Typical Flow Diagram for Alkaline Stabilization 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
An equipment proposal based on producing Class A biosolids was requested from Schwing Bioset (Appendix 
5-H). In this scenario, the sludge would be treated at the treatment plant site. Once treated, the City would 
still need to dispose of the biosolids. 
 
The estimated total life cycle costs of this option are as follows: 
 
 

Capital Cost $2,926,640 
O&M Costs $5,331,000 
Pre-Heating Cost $284,000 

Subtotal $8,541,640 
Disposal Costs $7,835,000 

Total Cost $16,376,640 
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Cost estimate assumptions: 
 

• Dewatered sludge cake is 14.7% solids 
• Disposal cost escalates at 3% per year 
• Interest rate is 3% 
• Electrical cost is $ 0.08/kWhr 
• Total solids of treated biosolids is 29% 
• Cost to dispose of the treated biosolids is $35/wet ton 

Heat Drying 

Heat drying is simply the evaporation of water from sewage sludge. It must be preceded by a dewatering 
process, and in the end the final product must be disposed. It requires material handling and storage 
equipment, heat generation and transfer equipment, air handling and air pollution control equipment. 
 
Heat drying is listed in the Part 503 Rule as an approved process to meet Class A pathogen reduction 
requirements and the vector attraction reduction requirements. Class A pathogen reduction requirements 
are met when the moisture content of the biosolids is reduced to 10 percent or lower and the temperature of 
the biosolids particles exceeds 80° C or the wet bulb temperature of the gas in contact with the biosolids as 
the biosolids leave the dryer exceeds 80° C. The vector attraction reduction requirements are met when 
biosolids (with unstabilized solids) are dried to at least 90 percent solids. 
 
There are both advantages and disadvantages to using heat drying to stabilize wastewater solids. Advantages 
include the following: 
 

• Produces a Class A biosolid product, which has less regulatory requirements. 

• May have commercial value as fertilizer, fertilizer supplement, or soil conditioner. 

• Requires a relatively small footprint compared with other stabilization processes such as composting, 
alkaline stabilization, and air drying/long-term storage. 

• Greatly reduces the volume of material that needs to be transported. The typical heat-dried product 
is at least 90 percent solids compared to 15 percent solids commonly produced by a belt filter press. 
This can be particularly advantageous if the dried biosolids are transported to be disposed. 

 
Disadvantages include the following: 
 

• Significant capital investment. 

• Significant energy requirement. Heat-drying systems can require 1,400–1,700 BTUs per pound of 
water evaporated. This makes heat drying less energy efficient per pound of final material than other 
beneficial reuse methods such as composting (Sapienza, F., and T. Bauer. 2005. Thermal Drying of 
Wastewater Solids. Presented at WEFTEC 2005, Washington, DC.). 

• Complex equipment. 

• Safety concerns include explosive potential of the dust and potential for fires. 
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An equipment proposal was requested from therma-Flite (Appendix 5-H). In this scenario, the sludge would 
be dried at the treatment plant site. Once treated, the City would still need to dispose of the biosolids. 
 
The total life cycle costs are as follows: 
 

Capital Cost $7,403,200 
Electrical Cost $266,026 
NG Cost $2,508,259 
Pre-Heating Cost $108,166 

Subtotal $10,285,651 
Disposal Costs $1,296,000 

Total Cost $11,581,651 
 
Cost estimate assumptions: 
 

• Dewatered sludge cake is 14.7% solids 
• Disposal cost escalates at 3% per year 
• Interest rate is 3% 
• Electrical cost is $0.08/kWhr 
• Natural gas cost is $0.67/therm 
• Total solids of treated biosolids is 90% 
• Cost to dispose of the treated biosolids is $35/wet ton 

Onsite Composting 

In this option, the City would own and operate a compost facility. Composting in this area is being used by 
the City of Coeur d’Alene, the City of Cheney, EKO Compost, and Barr-Tech. 
 
The composting process uses biological activity to aerobically stabilize sludge. The Class A pathogen 
requirements and vector attraction reduction requirements are both met if specified time and temperature 
requirements are met. Composting can be done in large containers, in aerated static piles, or in windrows. 
 
Some of the challenges are odors, dust, truck traffic, and a sufficient supply of affordable bulking agent. An 
additional concern would be whether there is sufficient demand to support another local program (i.e., being 
able to sell it versus giving it away). 
 
From an operational standpoint, it is desirable to have the compost facility at the treatment plant. Land 
requirements are key considerations. There must be sufficient area to accommodate bulking agent storage, 
mixing, composting piles, curing piles, screening, storage, etc. For comparison, Coeur d’Alene has a 17-acre 
site for their compost operation that will eventually serve a plant flow of 12 mgd. The Coeur d’Alene site is 
adequate but not generous. 
 
A 20-acre site is recommended for Post Falls. The existing treatment plant would not be large enough when 
considering future expansions, so an offsite location is needed. 
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A proposal was requested from Engineered Compost Systems (Appendix 5-H). The cost estimate includes the 
land for a facility and disposal of the biosolids. The cost is especially sensitive to the cost of bulking agent and 
disposal cost. 
 
The total life cycle cost is as follows: 
 

Capital Cost $7,270,500 
Haul Cost to Site $2,952,414 
Bulking Agent $19,454,754 
Power Cost $219,575 

Subtotal $29,897,243 
Disposal Costs $18,253,000 

Total Cost $48,150,243 
 
Cost estimate assumptions: 
 

• Sludge must be trucked from the treatment plant to a compost site 
• Dewatered sludge cake is 14.7% solids 
• Bulking agent ratio 3.9:1 
• Cost of bulking agent $22/CY 
• Electrical cost is $0.08/kWhr 
• Costs escalates at 3% per year 
• Interest rate is 3% 
• Ratio of finished compost to initial wet sludge is 2.3 tons to 1 ton 
• Cost to dispose of the treated biosolids is $35/wet ton 

5.9.4 Development of Alternatives 
Biosolids management plan alternatives were developed to meet each of the treatment process 
requirements. A summary of the unit processes for each alternative is shown in Table 5-36. Subsequent 
sections discuss each alternative and the associated process interaction in further detail. 

Table 5-36 – Biosolids Management Plan Alternatives 

 

Sludge 
Thickening Digestion Dewatering Further Treatment 

Disposal and 
Reuse 

Gravity Belt 
Thickener 

None 
(holding 

tank) Aerobic Anaerobic 

Belt 
Filter 
Press Centrifuge 

Screw 
Press 

Alkali 
Stabilization 

Heat 
Drying Composting 

Alternative 1 X X   X      X 

Alternative 2 X  X  X      X 

Alternative 3 X    X   X   X 

Alternative 4 X  X  X    X  X 

Alternative 5 X    X     X X 

Alternative 6 X   X X      X 
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Alternative 1 

This alternative is considered the base line alternative because it very similar to the current practice. 
 

• Thickening the sludge with a gravity belt thickener reduces the sludge volume enough that the 
existing two sludge storage tanks can be continued to be used. 

• At the design load and higher sludge concentration, the existing aeration systems would not be 
adequate and must be replaced. 

• The existing Andritz belt filter press is approaching its design life. The new GBT would be installed in 
its place and a replacement belt filter press installed adjacent to the BDP belt filter press. 

• The dewatered sludge would be hauled away and disposed of by a contractor. 

• This alternative will not produce a Class B biosolids at the treatment plant. The potential for odors is 
higher than other alternatives. 

Alternative 2 

• A gravity belt thickener would be used to reduce the volume of the waste sludge. 

• Aerobic digestion would be used to reduce the volatile solids to 38 percent and create a Class B biosolids. 

• A new belt filter press is included to replace the aging Andritz belt filter press. 

• This alternative will produce a Class B biosolids at the treatment plant. The volatile solids content of 
the sludge is reduced to less than 38 percent, so the potential for odors is significantly reduced. 

• The dewatered sludge must still be disposed. It was assumed that the aerobic digestion resulted in 
better dewatering (16 percent total solids) and the disposal cost would be less ($35/wet ton). 

Alternative 3 

• A gravity belt thickener would be used to reduce the volume of the waste sludge. 

• A new belt filter press is included to replace the aging Andritz belt filter press. 

• The dewatered sludge would be further treated by alkaline treatment to produce a Class A biosolids. 

• The biosolids must still be disposed. It was assumed that the disposal cost would be less since the 
biosolids are treated to Class A. 

Alternative 4 

• A gravity belt thickener would be used to reduce the volume of the waste sludge. 
• A new belt filter press is included to replace the aging Andritz belt filter press. 
• The dewatered sludge would be further treated by heat drying to produce a Class A biosolids. 
• The biosolids must still be disposed. It was assumed that the disposal cost would be less since the 

biosolids are treated to Class A. 
 
The aerobic digestion component of this alternative is not required. The heat drying process can still produce 
a Class A biosolids. It is included in the alternative because it reduces the odor potential and results in a Class 
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B biosolid. Meeting Class B biosolids requirements at the treatment plant leaves many more disposal options 
open than if it does not. 

Alternative 5 

• A gravity belt thickener would be used to reduce the volume of the waste sludge. 
• A new belt filter press is included to replace the aging Andritz belt filter press. 
• The dewatered sludge would be further treated by composting to produce a Class A biosolids. 
• The biosolids must still be disposed. It was assumed that the disposal cost would be less since the 

biosolids are treated to Class A. 

Alternative 6 

• A gravity belt thickener would be used to reduce the volume of the waste sludge. 
• Anaerobic digestion would be used to further stabilize the sludge and create a Class B biosolids. 
• A new belt filter press would replace the aging Andritz belt filter press. 
• The dewatered sludge must still be disposed. It was assumed that the disposal cost would be the 

same as contracted and hauling costs used in Alternative 1. 

5.9.4.1 Development of Evaluation Criteria 

A short list of criteria that a good Biosolids Management Plan should address was developed by the City and 
the project engineers. This list intended to identify the factors critical to the various stakeholder group have 
in the overall evaluation. The list of evaluation criteria are as follows: 
 

• “Control of own destiny”. Not reliant on one solution without a backup option. 
• Lifecycle Cost. 
• Odors and impact to surrounding neighbors. 
• Ability to provide a long-term solution. 
• Compatible with the biological nutrient removal process used at the treatment plant. 

Control of Destiny: 

To control your own destiny means to be independent and not reliant on one solution–to have backup 
options. The less restriction put on the biosolids, the more disposal options the City will have. Therefore, the 
alternatives that produce a Class A sludge received a higher ranking than those that would meet Class B at 
the treatment plant. Alternatives that require incorporation into the soil in order to meet Class B received the 
lowest ranking. 

Cost: 

A life cycle cost that included estimates of capital costs and annual operation costs was used. Alternatives 
were ranked in order, with the least expensive receiving the highest ranking. The cost of each alternative was 
normalized by dividing the cost of the minimum-cost alternative by the cost of the alternative and multiplying 
by 5. The purpose is to normalize the costs so the relative difference between each cost is considered in 
proportion. 
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Odors and Impact to Surrounding Neighbors: 

As discussed elsewhere in this evaluation, a “good neighbor” policy should be maintained with respect to 
odors at the WRF. Options with higher odor generation potential while biosolids are on-site, or during their 
off-site treatment were given a lower rank relative to less odorous solutions.  

Long-Term Viability: 

This criteria includes several factors that must be weighed in the alternatives screenings process. Alternatives 
that require a high capital investment must provide uninterrupted, reliable service for many years to pay 
back the initial costs. Furthermore, the process must be capable of continuing to be acceptable from a 
regulatory and public acceptance standpoint through the life of the disposal or utilization plan. 

Compatibility with Biological Nutrient Removal: 

The sludge treatment at Post Falls must be compatible with biological nutrient removal (BNR). The BNR 
process produces a waste sludge that is higher in phosphorus than waste sludge from a standard secondary 
activated sludge system. The phosphorus in BNR sludge is bound within the cells of the microorganisms 
composing the sludge solids. The microorganisms can release this phosphorus from the solids back to the 
liquid portion of the sludge if the waste sludge is not handled properly. If this happens and the liquid is then 
returned as a sidestream to the wastewater treatment process, phosphorus removal is compromised. For this 
reason, processes that result in a phosphorus-containing sidestream being returned to the wastewater will 
not be considered. 

5.9.4.2 Scoring of Alternatives 

A method of ranking and scoring the evaluation criteria was developed so that the alternatives could be 
compared. Each of the evaluation criteria was given a weighting from 1 to 5 so that criteria that are deemed 
to be more important could be emphasized. 
 
Except for costs, the alternatives were ranked for each criteria on a scale of 1 to 10, with 10 being the highest 
ranking. The rank assigned to each alternative is based on the opinion of the evaluator. Evaluations were 
made by City personnel and J-U-B. 
 
Ranking of cost was made by dividing the cost of the minimum alternative by the cost of the alternative and 
multiplying by 5. The purpose is to normalize the costs so the difference between each cost is considered. 
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A score for each alternative was determined by multiplying the weighting factor times the rank for each criteria and summing the results. 
 
The ranking worksheet is shown on Figure 5-15. 
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Figure 5-15 – Ranking Worksheet 
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5.9.5 Regional Joint Digestion Evaluation 
In the spring of 2012 during development of this plan the City of Post Falls and HARSB representatives began 
discussion of the potential option of developing a regional anaerobic treatment and biosolids handling 
facility. The initial discussion was based on the realization that the capital cost for either facility may 
potentially be reduced if they were to combine the biosolids treatment to one location. An evaluation was 
developed and is included in Appendix 5-J. The alternative, although similar to “Alternative 6 – Anaerobic 
Digestion” discussed previously, would potentially have additional unit processes and systems. The 
evaluation looked at the costs for a facility located at either the Post Falls WRF or the HARSB WWTP. A 
summary of the cost evaluation is shown in Table 5-37. 

Table 5-37 – Regional Biosolids Evaluation Costs 

 

Total Regional 
System Capital 

Costs O&M Costs 
Total Lifecycle 

Costs 
Facility Located at HARSB 

(PF Trucks to HARSB) 
$16.81M $18.31M $35.1M 

Facility Located at Post Falls 
(HARSB Trucks to PF) 

$13.9M $13.9M $27.8M 

Combined (Post Falls and HARSB) 
Treating individually at 

their own facilities a 

$23.15 $10.8 $33.95 

a Based on 2012 HARSB and Post Falls Facility Plan Biosolids Anaerobic Digestion Costs. 
 
Based on the evaluation and as each entity continues to update and modify their biosolids management 
strategies, the Joint Digestion alternative (located at the Post Falls WRF) should be considered a viable option 
with potential capital and lifecycle cost savings. Additional considerations would still need to be evaluated 
and are discussed in detail in the Joint Digestion Evaluation included in Appendix 5-J. 

5.9.6 Conclusions 
Biosolids treatment alternatives were evaluated based on multiple criteria by the planning team with 
Anaerobic and Aerobic Digestion ranking the highest, followed by continued use of current practices. The 
ranking of alternatives based on the scoring system used to evaluate the alternative is as follows: 
 

1 –  Alternative 6 - Anaerobic Digestion 

2 –  Alternative 2 - Aerobic Digestion 

3 –  Alternative 1 - Current Operation 

4 –  
Alternative 4 - Heat Drying 

Alternative 5 - Composting 
5 –  Alternative 3 - Lime Stabilization 
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5.9.6.1 Final Recommendation 

Ultimately a phased approach was developed to allow for evaluation of technologies to verify suitability and 
sizing criteria with other plant process changes and to allow flexibility in the timing and implementation of 
changes to the biosolids handling process. 
 
Phase 1 – Continue with Barr Tech 3rd party disposal via composting (5-year contract approximately 2012-
2017). 

Phase 2 – Update results from biosolids alternatives evaluated during this study against continued use of Barr 
Tech or other currently available third party alternatives. These alternatives should be evaluated with and 
without additional alum sludge from tertiary phosphorus removal processes and to determine the effect of 
phosphorus release from pressate back to the system following full biosolids digestion. Update and evaluate 
data and select biosolids process for full-scale implementation. 

Phase 3 – Implement design and construction of selected biosolids process or continued use of third party 
disposal. Based on current process operations, additional holding tank capacity, and dewatering 
improvements will be necessary near the end of the 20-year planning period. For the purpose of budgeting 
for capital and O&M costs, Aerobic digestion has been assumed, however the final selected alternative will 
need to be determined at the time of implementation. 

5.9.7 Environmental 
The primary environmental concerns with the recommended improvements are related to energy (fuel for 
solids trucking). Each alternative has varying levels of costs related to the level of dewatering and ultimately 
volume of solids that has to be trucked. At the current fuel prices, the recommend alternative is the least 
cost. 
 
Additionally, one of the non-monetary concerns is the reliance on contracted disposal of biosolids. As the City 
moves toward a formal digestion treatment option, additional environmental issues may arise, including air 
quality related to methane produced from anaerobic digestion (typically flared to mitigate) and odors. These 
will need to be addressed as they are encountered. 

5.10 Energy, Electrical and Controls 
Definitions 
AF ....................................  Circuit Breaker Ampere Frame Rating 
AT ....................................  Circuit Breaker Ampere Trip Rating 
KVA ..................................  Kilowatt Ampere 
KW ...................................  Kilowatt 
KWH ................................  Kilowatt Hour 
PLC ..................................  Programmable Logic Controller 
 
Electrical System Capacity 
The currently installed system is capable of supporting the plant’s electrical load requirements through 5.0 
MGD (~1300KVA). The electrical distribution system is designed to accommodate the peak loads of the 
planned capacity phases of the water reclamation facility through 9.7 MGD (~2450KVA) with the addition of 
conductors installed in spare conduit series “F-1101” as well as utility transformer upgrades. 
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Distribution Switchgear Capacity 
The Main Distribution Power Panelboard (MDP1) located in Utility Building Number 2 has spare capacity and 
circuit breakers available to meet the requirements of 5.0 MGD and 9.7MGD. There is space reserved in the 
Utility Building 2 electrical room for an additional motor control center (MCC-H) to accommodate Ditch No. 6 
and associated basins (5.0 MGD). Expansion to 9.7 MGD (Ditches No. 7 and 8) will require additional electrical 
room space located elsewhere in the facility preferably close to the proposed load additions. 
 
Ductbank System 
The electrical power, controls, instrumentation, and communication conductors are distributed throughout 
the plant in a network of underground electrical ductbanks. The existing ductbank network extends east of 
Ditch 6 to vaults SV-006 and PV-006 with adequate spare conduits to support the 9.7 MGD expansion needs. 
 
Standby Power Source Capacity 
There are two diesel driven stand-by generators (one 500KW and one 800KW) installed north of Utility 
Building 2 with provisions for adding a third 800KW unit. The 500KW unit feeds the stand-by side of the 
plant’s main switch gear via a 800AT/1200AF circuit breaker and the 800KW unit feeds the stand-by side of 
the plant’s main switch gear via a 1200AT/1600AF circuit breaker. The installed generators operate in parallel 
and are interconnected with the plant’s electrical distribution system via a 3,000 ampere tie breaker. The 
automatic operation of the generators, paralleling system, and load transfer is controlled by a PLC based 
Caterpillar/Allen Bradley paralleling switchgear control system. With the addition of the third (800KW) 
generator the facility will be able to operate without load shedding through the 9.7 MGD expansion. 
 
Natural Gas System Capacity 
Preliminary investigation of the NG system indicated that capacity is available in the Seltice Way main and 
that the line feeding the plant has some available additional capacity but may require upgrade depending on 
expected usage. As the system requirements are further refined and as demands on the Avista system 
change, the capacity of the lines along Seltice Way and feeding the WRF will need to be re-evaluated. 
 
Control, Data Acquisition, and Monitoring 
The plant currently uses multiple Allen Bradley CompactLogix and MicroLogix PLCs connected via a plant-
wide fiber optic network (Ethernet) to monitor and control the process equipment. The PLCs are located in 
the Administration Building, Utility Building Number 1, Utility Building Number 2, the Dewatering Building, 
the Disinfection Area, the Utility Water Building, and the Headworks Building. 

The PLC in Utility Building Number 2 (LCP-UB2) currently has designated spare I/O to accommodate the 
addition of Ditch 6 and associated basin equipment (5 MGD). Expansion beyond 5.0 MGD will require one or 
more additional Local Control Panels and associated PLC hardware. The expansion of the PLC and SCADA is 
not limited in any significant way through all possible facility expansions on the current property. 
 
Waste Stream Energy Recovery 
The Post Falls facility has an average influent temperature of 14.4° C and an average effluent temperature of 
13.9° C. This represents a significant energy source that is reliable and consistent, which could be used for 
facility heating and cooling.  
 
Potential areas which would benefit from heat recovery include the: 
 

• Headworks Building 
• Administration Laboratory Building 
• Utility Buildings No. 1 and 2 
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While wastewater contains a significant amount of usable energy, it also contains elements that will foul 
conventional heat recovery systems. Several manufactures provide preliminary heat extraction equipment 
such as the Huber heat exchanger RoWin which are resistive to corrosion and have integral cleaning systems. 
The energy from the wastewater heat exchanger is then transferred to a standard heat pump arrangement to 
provide heat during winter months and cooling in the summer. 
 
At current flows, the energy extraction potential could reduce the required electrical heating energy of the 
Headworks and Administration Buildings by as much as 75 percent (~60-70kW), which represents an annual 
energy savings of approximately $10,000. 
 
Depending on the extent of heat extraction from the waste stream, the temperature drop would be between 
0° and 2° C. This would require further analysis to determine the overall impact on the biological treatment 
systems. 
 
Photo-Voltaic Power Generation 
The Post Falls facility has substantial surface area available for photo voltaic panel placement, either apart 
from the process area or integrated into the process structures. On a peak solar day, an acre of solar panels 
could produce up to 75 percent of the Post Falls WRF instantaneous energy demand (approximately 420 KW). 
The estimated annual energy production of an acre of solar panels in Post Falls is approximately 10 percent of 
the facility’s electrical energy consumption (~496,234 kWh). The annual energy production accounts for less 
than peak solar days and hours of inadequate production light (darkness). The energy would be delivered to 
the WRF via a net metering agreement with Avista Utilities. 
 
The installation of photo voltaic systems has been successful in other western facilities including Boulder 
Colorado and Gresham Washington. The installation, ownership and operation of the facilities are generally 
provided by a private party in partnership with the municipality. The municipalities receive electrical energy 
at a contracted rate less than is available from their local utility for all generated electricity, while the private 
party maintains the system and receives a profit from energy production and benefits from available energy 
incentives and tax credits. This form of installation would require no capital or maintenance investment by 
the City; however, a significant effort is involved in contacting and negotiating with interested providers, and 
the required space (acreage) would need to be committed for the life of the project. 

5.11 Administration and Ancillary Support Systems 

5.11.1 Introduction 
The major administration and support systems in the Post Falls WRF include the following systems: 
 

• Odor Control 
• Utility Water Pump Station 
• Maintenance Shop Spaces 
• Operations and Control Building (SCADA, laboratory, and staff offices) 

 
As was discussed in TM 2, each of these systems is an integral component in the overall plant operation. As 
these systems represent a much smaller capital investment individually relative to the overall treatment 
processes, they can be overlooked. However, to plan for an organized expansion of the WRF the interaction 
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of each of these systems with the overall plant must be addressed. The necessary improvements are 
discussed below. 

5.11.2 Required Improvements 
Odor Control – Odor control requires the collection and treatment of process odors to minimize complaints 
from the public. Containment requires covering process basins, equipment, and channels that emit odors. 
Collection is performed by ventilating the contained spaces and routing the foul (odorous) air to a treatment 
system. Treatment can be performed by a variety of commonly used methods from carbon adsorption, 
compost biofilters to chemical scrubbing. 
 
Previous investigations at the WRF have shown that the primary odor generation areas are at the influent 
channels and headworks (grit and screening) facilities. Following this review, the City has installed an odor 
control system targeting these areas. This system includes a Vapex odor control system (chemical addition to 
reduce sulfides) combined with a carbon air scrubber for the headworks area.  
 
Additionally, Splitter Box S1 and the dewatered solids storage area have been identified as odor generators. 
During the spring of 2012, plant staff installed a Vapix unit at S1 to help mitigate odors being generated. 
Regarding the solids holding area, improvements to reduce the handling of biosolids and odor generation will 
be considered. These improvements would enclose the loading area, add a shuttle loader to distribute solids 
along the length of the truck, and provide space to have one truck being loaded on the scales with a second 
staged for transport. 
 
Future Odor Control and Design Criteria – The Idaho Department of Environmental Quality has established 
ruled regarding odor control at wastewater treatment plants. IDAPA 58.0101.776.01 defines the 
requirements. The definition applies no numerical limits on specific odor generating compounds and applies 
subjective criteria for perception of odor containing air pollutants. Methods exist for measuring 
concentrations of various odor-generating compounds; however, plant odors are a mixture of constituents 
and depend heavily on environmental conditions, including plant processes, temperature, and wind patterns 
and individual perception. The plant have and should continue to take a pro-active approach to monitor, log, 
and record complaints that are received, which will help to identify specific processes and activities that 
generate odor complaints. 
 
As discussed previously, odor control consists of three parts: 
 

• Containment 
• Collection and Transmission 
• Treatment 

 
In general, individual processes lend themselves to specific types of containment. For example, headworks 
areas typically use covered channels to reduce the volume of foul air to be processed and heat loss; or can 
treat the entire building interior atmosphere. Primary clarifiers utilize fixed covers that still allow personnel 
to access the clarifier mechanism, but the volume of air to be treated increases significantly. Alternatively, 
systems such as the “Salsness” filter discussed previously, have individual “hoods” as part of the equipment 
the help contain the odors to a very small area limited to the equipment footprint. Because of these varying 
conditions, the individual containment and collection systems should be developed during design to allow 
proper selection of non-corrodible materials and configurations to minimize cost of odor control balanced 
with ease or process maintenance. 
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Several options exist for odor control treatment at individual unit processes. A generalized summary of the 
various types of odor treatment include: 
 

• Compost Biofilters – Utilizes organic compost in static piles to biologically treat foul air. The City of 
Coeur d’Alene has been successfully using compost generated from their solids treatment process 
for their odor control biofilter media. 

• Carbon absorption - Various types of carbon media exist for specific applications and typically can 
remove 95 percent or higher concentrations of hydrogen sulfide. Currently used at the Post Falls 
WRF headworks. 

• Chemical Scrubbers - Treat foul air by facilitating the transfer of odorous compounds from the gas 
phase to the liquid phase where chemical oxidation of the compounds occur. 

• Bioscrubbers – Utilize a biological reactor similar to a chemical scrubber to contact the foul air with a 
biological mixed liquor. 

 
Because of these varying conditions and odor generating compounds present at individual unit processes, the 
treatment systems specific to each process area should be developed during design to allow proper 
identification of the odorous compounds that will be generated and selection of the treatment process with 
the highest likelihood of success, balanced with the cost of construction operation and maintenance of the 
odor control system. 
 
Future plant wide odor control has not been addressed specifically in this plan. Rather, potential future unit 
processes requiring odor control have been addressed individually and preliminary costs have been allocated 
with the associated areas. Specifically, new or modified headworks facilities, influent flow equalization, and 
any primary treatment processes would require odor control. 
 
Utility Water Pump Station – The utility water pump station was upgraded in 2011 to provide increased 
capacity required to operate the new BDP belt filter press wash water system. The system currently has 
capacity to operate in–plant reuse systems, including the headworks and biological basin spray bars, belt 
filter press, and irrigation (when belt press is not in operation). As the plant grows and expands beyond the 
current configuration, additional reuse water will be required in excess of the current capacity. The space for 
the current system cannot easily be expanded. Therefore, as part of the next upgrades (to 5.0 mgd) a new 
system should be constructed to supply the current plant capacity and expandable to support the 1 mgd 
plant expansion increments and any new processes. Coarse screening should also be provided (500 micron), 
but it is anticipated that screening would only be required to remove large particulates as the new system 
would be downstream of any tertiary filtration facilities. 
 
For the purpose of preparing budgetary cost opinions, it has been assumed that a new a new pumping facility 
will be constructed to provide utility water to the WRF. It may be possible to eliminate or combine the Utility 
Water Pump Station with future Class A Reuse pumping. Utilizing common pump station may allow for capital 
cost savings.  

 
Maintenance Shop Spaces – The WRF currently has several areas where maintenance on plant equipment 
occurs. Primarily this work occurs in the ground floor level of UB-2. This building also houses the majority of 
the current plant electrical switch-gear and therefore is a logical area to expand the electrical systems. As the 
plant expands, and electrical panels begin to take up this space, plans for a new maintenance shop should be 
made. Several options for the location exist, including:  
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• Relocation of the “drinking water division” to new facilities off-site and utilizing the “water building” 

located in the southwest corner of the site as a common maintenance building. 

• Construction of a new maintenance building as part of any new tertiary filtration facilities. 

• Partition, enclose, and re-purpose a portion of the sludge storage building as a maintenance facility. 
 

Final selection of the location of the maintenance facilities should be made and reviewed in conjunction with 
the expansion and addition of other plant processes. For the purpose of preparing budgetary cost opinions, it 
has been assumed that a new building will be constructed. However, alternatives that would use or modify 
existing structures may provide cost savings. 
 
Operations and Control Building (SCADA, Laboratory, and Offices) - As discussed in TM 2, the plant 
operations and control building is in need of refurbishment and re-organization. The current building is not 
large enough to house all of the necessary facilities. Further, the addition tertiary processes will increase 
laboratory and maintenance staff requirements. Planning of the facility should have the following priorities: 
 

• Segregate “dirty” work areas from “clean” work areas 
• Improve laboratory hygiene and security (restricted access) 
• Provide a primary SCADA control workstation 
• Provide locker space 
• Provide conference room and individual office spaces 
• Increase plant records storage space 
• Provide adequate common lunch/break room area 

 
As with many of the other plant facilities the location for the Operations and Control Building will need to be 
made in conjunction with the expansion and addition of other plant processes. Relocating or re-purposing 
one building may free up space for another facility. Because of this, several options for the location of the 
future control building. A preliminary review of the layout options include: 
 

• Relocation of the “drinking water division” to new facilities off-site and remodel the “water building” 
to house the Control Building Facilities (this eliminates this building to be used as a maintenance 
building). 

• If the headworks is relocated, a new two-story Control Building could be constructed in its place. 
Preliminary layout would have daylight basement at lower plant level for lab and plant operations 
staff control room. The upper level would house the break-room, offices, and conference rooms. 

• Construction of a new control building atop the existing Secondary Clarifiers No. 1 and No. 2, utilizing 
the clarifiers as basement storage space, and constructing a new larger replacement clarifier 
(required to meet redundancy requirements). 

• Remodel and expansion of the current Operations and Control Building for the purpose of SCADA 
and laboratory only. Construct new WRF offices to the northwest of the WRF property, segregating 
the WRF facility from areas that are accessible to the public. 

 
For the purpose of preparing budgetary cost opinions, it has been assumed that a new building will be 
constructed beyond the 20-year planning period and the existing building remodeled. However, alternatives 
that would use or modify existing structures may provide cost savings. The final position and configuration of 
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the new lab should be selected in conjunction with the equalization and headworks configurations. The 
selection of the preferred layout and configuration will be discussed in TM 6. 
 
Staffing – As with other technical disciplines, maintaining adequate resources to develop, train, and retain 
competent and skilled operations staff is critical. The current facility is very complex, and operations and 
maintenance staff training levels are constantly being evaluated. As new, more stringent treatment 
requirements and process improvements are implemented, it will become even more important that 
additional training and personnel be implemented. 

5.11.3 Costs 
Table 5-38 presents a preliminary opinion of probable capital costs for construction and expansion of the 
ancillary support facilities. Detailed cost breakdowns are included in Appendix 5-I. 

Table 5-38 – Ancillary Support Systems 

Item Description 
Capital Cost 

(Present Worth) 
1 Utility Water Pump Station 

(300 gpm firm capacity) 
$743,400 

2 Maintenance Shop (50' x 100') $757,400 
3 Operations and Control Building (remodel) $662,500 

 

5.11.4 Recommendations 
Many of the plant support systems will not require significant improvements over the 20-year period. The 
primary projects and the recommended plan include: 
 
Electrical Service and Standby Power - The currently installed system is capable of supporting the plant’s 
electrical load requirements through 5.0 MGD (~1300KVA). Additional systems including filtration will likely 
require additional improvements beyond the current secondary treatment expansion. 
 
SCADA - The PLC in Utility Building Number 2 (LCP-UB2) currently has designated spare I/O to accommodate 
the addition of Ditch 6 and associated basin equipment (5 MGD). Additional systems including filtration will 
likely require additional improvements beyond the current secondary treatment expansion. 
 
Hydropower – Based on the cost-revenue analysis, hydropower generation is not economically feasible at 
this time. 
 
Photo Voltaic Power - PV Power has a high likelihood or providing significant benefit to off-setting plant 
power consumption. As PV cells continue to reduce in capital cost, the system cost-revenue analysis 
continues to improve. It is recommended that further analysis be performed to determine the feasibility of 
implementing a full scale system.  
 
Waste Stream Heat Recovery - Waste stream heat recovery is likely to provide significant benefit to 
offsetting power for building heating at the plant. Impacts to biological process operation and detailed cost-
revenue analysis would need to be performed to determine the applicability to a full scale implementation. 
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Odor Control 
Odor control should continue to be developed and maintained in the primary odor generating areas including 
the headworks, biosolids holding and future influent equalization. As discussed in TM No. 5, the City should 
consider and evaluate the need for odor control on new and expansion of existing unit processes as 
necessary. 
 
Utility Water Pump Station 
The Utility Water Pump Station is adequate to maintain plant processes through approximately 4.0 mgd 
average daily flow. If significant Class B or C irrigation water is to be used by the plant for landscape irrigation, 
modifications to the Utility water pump station will be required sooner to increase capacity and should be 
coordinated with expected long-term expansion of the plant UV system and Reuse pump stations. 
 
Maintenance Shop 
The City should pursue developing a maintenance shop dedicated to facility equipment maintenance and 
repairs. As shown in the proposed future layout, the proposed future shop location should be situated to 
provide a central location for maintenance of equipment at the WRF. 
 
Laboratory Building, Offices and SCADA 
The preferred alternative is to remodel and expand of the current Operations and Control Building for the 
purpose of SCADA and laboratory only. A new WRF office will be constructed (beyond the 20-year planning 
period) to the northwest of the WRF property in subsequent phases, segregating the WRF facility from areas 
that are accessible to the public. 

5.11.5 Environmental 
There are no identifiable environmental items of concern related to the ancillary support systems. 
Although odor control is discussed in this section, overall concerns with odor control are addressed with each 
individual unit process discussion elsewhere. 

References 
J-U-B ENGINEERS, Inc.; South Fork Sewer District Page WWTP Metals Removal Pilot Study; 2004 
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Appendix 5-F - Outfall Alternatives Cost Opinions 
Appendix 5-G - Reuse Alternatives Cost Opinions 
Appendix 5-H - Biosolids Management Alternatives Cost Opinions, Barr-Tech Biosolids Disposal Contract 
Appendix 5-I - Administration and Ancillary Support Systems Cost Opinions 
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TM 6 – Alternatives Review and Selection 

6.1 Wastewater Treatment and Disposal Alternatives 

6.1.1 Introduction of Alternatives 
The following sections summarize all of the primary improvement alternatives considered for the City of 
Post Falls WRF and disposal system. A summary of the major alternatives are as follows: 
 

• Alternative 1: No action alternative  

• Alternative 2: Additional treatment with year round river discharge (continuation of current 
practices with partial seasonal reuse to 3.2 mgd on existing land) 

• Alternative 3: Additional treatment for seasonal river discharge combined with full seasonal 
reuse (during growing season to 5.2 mgd; additional land required) 

• Alternative 4: Modifications to existing system for full seasonal reuse to 5.2 mgd (growing 
season) and non-growing season winter storage  

 
Each of these alternatives will be discussed in more detail below as well as the potential environmental 
impacts, advantages, and disadvantages. Necessary improvements to the WRF facility are similar for 
Alternatives 2 and 3. Potential site layout for the necessary 20-year WWTP improvements is shown in 
Figure 6-1. Additionally, a potential build-out site plan (to 17.8 mgd) is shown in Figure 6-2 in 
consideration of the 20-year improvements. 

6.1.2 Alternative 1: No Action Alternative 
For this alternative, The City would not implement any improvements to the wastewater treatment 
facilities. This option is not recommended due to the following: 
 

• The City of Post Falls will likely be unable to meet upcoming effluent discharge standards. The 
non-compliance situation will likely continue in the future unless improvements are 
implemented. This will likely result in fines and/or other penalties imposed by regulatory 
agencies. 

• Effluent quality from the facility will most likely continue to worsen in the future as the 
treatment facilities become overloaded. 

• Future residential and commercial growth may be restricted through a building moratorium 
unless the improvements are implemented. This may result in a loss of business and reduced 
property values and revenues. 

6.1.2.1 Alternative 1 – Environmental Review 

For this alternative, the primary environmental impacts are associated with the inability to treat 
wastewater and meet effluent requirements for discharge to the river. Thus, the anticipated potential 
environmental impacts associated with this alternative consist of the following: 
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Figure 6-1 – 20-Year Potential Improvements Site Plan (5.2 MGD ADF Capacity) 
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Figure 6-2 – Potential Build-Out Site Plan (17.8 MGD ADF Capacity) 
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• Impacts to Population, Economic, and Social Profile: no ability to expand the system or allow 

growth within the system (long-term impact) 

• Impacts to Wetlands and Water Quality: significant water quality issues associated with the 
inability to treat wastewater due to overload of existing treatment facilities (short- and long-
term impact) 

• Impacts to Public Health: water quality concerns with respect to inability to meet upcoming 
discharge requirements to river (short- and long-term impact) 

6.1.3 Alternative 2: Additional treatment for seasonal river discharge combined with 
partial seasonal reuse (during growing season to 3.2 mgd) 

Under this option, the City would upgrade the existing WRF system targeting year-round discharge to 
the Spokane River. For this alternative, the existing treatment system would expand their secondary 
BNR Facilities, combined with some form of effluent filtration. The following are recommended 
improvements under this alternative: 
 

• Preliminary Treatment: Add flow equalization to plant influent to decrease impacts of peak 
flows on downstream unit processes. Relocate and expand headworks with flow equalization. 

• Biological Treatment: Increase biological capacity by improving adding mechanical equipment to 
OD 6, additional Secondary Clarifier No. 8. 

• Effluent Filtration: Provide coagulation/settling and filtration to meet increased river discharge 
effluent requirements. 

• Disinfection System: Increase reliability of existing UV disinfection system. 

• Outfall: Increase capacity of river outfall pipeline. 

• Laboratory/SCADA: Improve laboratory and process control systems for increased analytical 
requirements. 

• Solids Handling: Expand and improve solids handling and processing systems to handle 
increased chemical sludge generation from advanced phosphorous removal systems. 

• Reuse Site: The system will need improved with pipelines and irrigation equipment on existing 
land. 

• Irrigation Pump Station: A new irrigation pump station would be required to irrigate the 
expanded reuse site. The pump station would likely consist a new building, with multiple 
irrigation pumps with a combined capacity of 5000 gpm (average daily flow of 3.2 mgd); 
piping, fittings, controls, and flow meters for distribution to the reuse site irrigation system 
during the growing season. 

• Miscellaneous Improvements: Additional improvements required for this alternative include: 

o Site fencing around the storage lagoon and land application site to keep wildlife, debris, and 
unauthorized personnel from entering the site. 

o Extension of power to the new storage lagoon site for irrigation pump station. 
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o Site piping for the transmission lines to the lagoon, irrigation pump station, and land 
application site. 

o Groundwater monitoring wells around the land application site to monitor potential impacts 
on the surrounding aquifer. 

o Wheel line, drip, or center pivot irrigation system for the new land application site. 

o A gravel access road to the new storage lagoon and/or land application site. 

• Toxic Substances: 

o It is crucial for the Idaho dischargers including the City of Post Falls to stay actively 
involved in working with IDEQ to address the issue of lead, cadmium, and zinc 
concentrations in the Spokane River. This Facility Plan currently anticipates that the water 
quality standards for the Spokane River can be addressed through coordination and 
negotiation with IDEQ (likely a TMDL process). The objective of that effort is to show that 
City of Post Falls discharges materially improve metals water quality due to their inherent 
hardness characteristics and thereby avoid an expensive quaternary (fourth level) process 
that would appear to provide no demonstrateable benefit. 

o As discussed in TM #4, concentrations of polychlorinated biphenyls (PCBs), dioxins, and 
polybrominated diphenyl ethers (PBDE) are also being considered for TMDLs by the State 
of Washington and/or the Spokane Tribe of Indians. Pilot studies at the City of Spokane 
and a literature review indicate that these compounds are reduced by 95 percent or higher 
across full tertiary treatment facilities similar to those proposed by this Facility Plan. It is 
unclear if and/or what other measures may be required to achieve Idaho or downstream 
water quality standards. 

o These questions regarding metals and trace refractory organics should be addressed as 
part of any proposed pilot testing by the City of Post Falls and on-going coordination with 
IDEQ, EPA, and the State of Washington. 

 
Advantages of Alternative 2 are: 
 

• Reduced cost (no capital or O&M) for land application system 

 
Disadvantages of Alternative 2 are: 
 

• Risk of inability to meet expected and future river discharge effluent requirements (reduced 
buffer on meeting waste load allocation) 

• No buffer for long term offset of TP wasteload allocation 

6.1.3.1 Alternative 2 – Environmental Review 

For this alternative, the primary environmental impacts are associated with the excavation and site 
disturbance for treatment facility upgrades and pipeline improvements and ability to meet effluent 
requirements for discharge to the river. Thus, the anticipated potential environmental impacts 
associated with this alternative consist of the following: 
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• Impacts to Climate and Physical Aspects (Topography, Geology, and Soils): Excavation for 
treatment facilities and pipeline (short-term and minor long-term impact) 

• Impacts to Population, Economic, and Social Profile: Potential risk as the system grows and thus 
could be unable to meet river discharge requirements year-round (potential long-term impact) 

• Impacts to Wetlands and Water Quality: Potential risk as the system grows and thus could be 
unable to consistently treat wastewater to meet water quality requirements and standards 
(potential long-term impact) 

• Impacts to Cultural Resources: Potential impact if cultural resources are discovered or identified 
in pipeline corridors (potential short- and long-term impact) 

• Impacts to Flora and Fauna: Temporary impacts associated with site disturbance, which can be 
mitigated through the use of BMPs (short-term impact) 

• Impacts to Air Quality: Temporary impacts associated with construction emissions, which can be 
mitigated through the use of BMPs (short-term impact) 

• Impacts to Energy: Increased energy consumption with the upgrade of treatment facilities (long-
term impact) 

• Impacts to Public Health: Positive, improved ability to meet effluent requirements for discharge 
to the river (long-term impact) 

6.1.4 Alternative 3: Additional treatment for seasonal river discharge combined with 
full seasonal reuse (during growing season to 5.2 mgd) 

For this alternative, the existing treatment system would be utilized for treatment of the wastewater 
combined with the same in-plant improvements identified for Alternative 2. In addition to these 
improvements, the system would add reuse activities would be expanded to match the average daily 
flow conditions for the 20-year period beginning with the currently owned property. 
 
During the non-growing season, treated effluent will continue to be discharged to the Spokane River. 
During the growing season, treated effluent would then be pumped to new storage lagoons where it 
would be held until it could be applied through a slow-rate land application site for irrigation of a crop. 
The following are recommended improvements under this alternative: 
 

• Preliminary Treatment: same as Alternative 2 

• Biological Treatment: same as Alternative 2 

• Effluent Filtration: same as Alternative 2 

• Disinfection System: same as Alternative 2 with expansion for increased disinfection 
requirements for Reuse. 

• Outfall: same as Alternative 2 

• Laboratory/SCADA: same as Alternative 2 

• Solids Handling: same as Alternative 2 
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• Storage Lagoon: 7-day storage would be added as a buffer to process upset, and for 
equalization of flows for irrigation. The Spokane River would be retained for non-growing 
season or non-compliance reuse disposal of reclaimed water. 

• Reuse Site: The system will need improved with pipelines and irrigation equipment. Additional 
land will be required to provide the necessary irrigated acreage. An additional 582 acres will 
be required for 5.2 mgd ADF.  

• Irrigation Pump Station: A new irrigation pump station would be required to irrigate the 
expanded reuse site. The pump station would likely consist a new building, with multiple 
irrigation pumps with a combined capacity of 5500 gpm (peak day equalized flow of 7.7 mgd); 
piping, fittings, controls, and flow meters for distribution to the reuse site irrigation system. 

• Miscellaneous Improvements: Additional improvements required for this alternative include: 

o Site fencing around the storage lagoon and land application site to keep wildlife, debris and 
unauthorized personnel from entering the site.  

o Extension of power to the new storage lagoon site for, irrigation pump station. 

o Site piping for the transmission lines to the lagoon, irrigation pump station, and land 
application site. 

o Groundwater monitoring wells around the land application site to monitor potential impacts 
on the surrounding aquifer.  

o Wheel line, drip or center pivot irrigation system for the new land application site. 

o A gravel access road to the new storage lagoon and/or land application site. 
 
Advantages of Alternative 3 are: 
 

• Addition of land application reuse system reduces risk and provides flexibility to meet 
expected and future river discharge effluent requirements. 

• Beneficial reuse of reclaimed effluent 

• Alternative disposal point 

• Land application reduces the total phosphorus load being sent to the river. Reducing the total 
phosphorus (TP) load allows for higher concentration TP effluent to be sent to the river while 
meeting the waste load allocation. This allows for reduced chemical treatment costs for 
removing TP. 

• Allows for offset to the TP waste load allocation beyond the current permitting planning at 5.0 
mgd and 50 ppb TP. 

 
Disadvantages of Alternative 3 are: 
 

• Capital cost of reuse system 
• Additional O&M and regulatory compliance issues 
• Increased concern (public perception) of expanding reuse activities over the Rathdrum Prairie 

Aquifer. 
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6.1.4.1 Alternative 3 – Environmental Review 

For this alternative, the primary environmental impacts are associated with the excavation and site 
disturbance for treatment facility upgrades, expanded reuse and pipeline improvements and potential 
land re-purposing for expanded reuse. Thus, the anticipated potential environmental impacts associated 
with this alternative consist of the following: 
 

• Impacts to Climate and Physical Aspects (Topography, Geology, and Soils): excavation for 
treatment facilities, expanded reuse and pipeline (short-term and minor long-term impact) 

• Impacts to Land Use: expansion of reuse will potentially re-purpose the existing land identified 
for reuse expansion (potential long-term impact) 

• Impacts to Cultural Resources: potential impact if cultural resources are discovered or identified 
in pipeline corridors (potential short- and long-term impact) 

• Impacts to Flora and Fauna: temporary impacts associated with site disturbance which can be 
mitigated through the use of BMPs (short-term impact) 

• Impacts to Air Quality: temporary impacts associated with construction emissions which can be 
mitigated through the use of BMPs (short-term impact) 

• Impacts to Energy: increased energy consumption with the upgrade of treatment and reuse 
facilities (long-term impact) 

• Impacts to Public Health: positive, improved ability to meet effluent requirements for discharge 
to the river (long-term impact) 

6.1.5 Alternative 4: Modifications to existing treatment system for full seasonal 
reuse (growing season to 5.2 mgd) and non-growing season winter storage 
(emergency river discharge) 

For this alternative, the existing treatment system would be utilized for treatment of the wastewater 
combined with the same in-plant improvements identified for Alternative 2. In addition to these 
improvements, the reuse activities would be expanded as necessary for year round reuse and winter 
storage. The existing river discharge would be retained for off-spec water alternative disposal point.  
 
The following are recommended improvements under this alternative: 
 

• Preliminary Treatment: Same as Alternative 2 

• Biological Treatment: Same as Alternative 2 

• Effluent Filtration: Same as Alternative 2, with reduced chemical usage and reduced capital 
investment (increased hydraulic loading rates on filters) 

• Disinfection System: same as Alternative 2 with expansion for increased disinfection 
requirements for Reuse. 

• Outfall: expanded and retained for emergency discharge. 
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• Laboratory/SCADA: Improve laboratory and process control systems for increased analytical 
requirements. 

• Solids Handling: Expand and improve solids handling and processing systems. 

• Toxic Substances: No river discharge requires no new improvements to meet recycled water 
requirements. 

• Storage Lagoon: 7-day storage would be added as a buffer to process upset, and for 
equalization of flows for irrigation. The Spokane River would be retained for non-growing 
season or non-compliance reuse disposal of reclaimed water. 

• Reuse Site: The system will need improved with pipelines and irrigation equipment. Additional 
land will be required to provide the necessary irrigated acreage. An additional 2298 acres will 
be required for 5.2 mgd ADF.  

• Irrigation Pump Station: A new irrigation pump station would be required to irrigate the 
expanded reuse site. The pump station would likely consist a new building, with multiple 
irrigation pumps with a combined capacity of 11000 gpm (average daily flow of 5.2 mgd); 
piping, fittings, controls, and flow meters for distribution to the reuse site irrigation system 
during the growing season. 

• Miscellaneous Improvements: Additional improvements required for this alternative include: 

o Site fencing around the storage lagoon and land application site to keep wildlife, debris, and 
unauthorized personnel from entering the site. 

o Extension of power to the new storage lagoon site for irrigation pump station. 

o Site piping for the transmission lines to the lagoon, irrigation pump station, and land 
application site. 

o Groundwater monitoring wells around the land application site to monitor potential impacts 
on the surrounding aquifer. 

o Wheel line, drip, or center pivot irrigation system for the new land application site. 

o A gravel access road to the new storage lagoon and/or land application site. 
 
Advantages of Alternative 4 are: 
 

• Addition of land application reuse system eliminates risk of meeting future river discharge 
effluent requirements. 

• Beneficial reuse of reclaimed effluent 

• Alternative disposal point 

• Mitigates TP waste load allocation issue related to river discharge 

• Allows for offset to the TP waste load allocation beyond the current permitting planning at 5.0 
mgd and 50 ppb TP 
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Disadvantages of Alternative 4 are: 
 

• Capital cost of reuse system 

• Additional O&M and regulatory compliance issues related to reuse 

• Increased concern (public perception) of expanding reuse activities over the Rathdrum Prairie 
Aquifer 

• May eventually lose ability to discharge to river 

• Potential future unknown regulatory concerns with reuse 

6.1.5.1 Alternative 4 – Environmental Review 

For this alternative, the primary environmental impacts are associated with the excavation and site 
disturbance for treatment facility upgrades, expanded reuse and pipeline improvements and potential 
land re-purposing for expanded reuse. Thus, the anticipated potential environmental impacts associated 
with this alternative consist of the following: 
 

• Impacts to Climate and Physical Aspects (Topography, Geology, and Soils): excavation for 
treatment facilities, expanded reuse and pipeline (short-term and minor long-term impact) 

• Impacts to Land Use: expansion of reuse will potentially re-purpose the existing land identified 
for reuse expansion (potential long-term impact) 

• Impacts to Cultural Resources: potential impact if cultural resources are discovered or identified 
in pipeline corridors (potential short- and long-term impact) 

• Impacts to Flora and Fauna: temporary impacts associated with site disturbance which can be 
mitigated through the use of BMPs (short-term impact) 

• Impacts to Air Quality: temporary impacts associated with construction emissions which can be 
mitigated through the use of BMPs (short-term impact) 

• Impacts to Energy: increased energy consumption with the upgrade of treatment and reuse 
facilities (long-term impact) 

• Impacts to Public Health: positive eliminate requirements for discharge to the river (long-term 
impact) 

6.2 Environmental Review and Comparison of Alternatives 
A summary of the potential environmental concerns related to the project alternatives are as follows in 
Table 6-1. 
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Table 6-1 – Screening Level Environmental Concerns 

Environmental Criteria No Improvements (Alternative 1) 

(Alternative 2) 
Additional treatment with year 

round river discharge (continuation 
of current practices) and seasonal 

reuse on existing land 

(Alternative 3) 
Additional treatment for seasonal 

river discharge combined with 100% 
seasonal reuse (during growing 

season) 

(Alternative 4) 
Modifications to existing 

treatment system for full seasonal 
reuse (growing season) and non-
growing season winter storage 

(emergency river discharge) 
Climate and Physical Aspects 
(Topography, Geology, and Soils) 

No Impact Yes – excavation for treatment facilities and 
pipeline (Short-Term and Minor Long-Term 

Impact) 

Yes – excavation for treatment facilities, 
expanded reuse and pipeline (Short-Term and 

Minor Long-Term Impact) 

Yes – excavation for treatment facilities and 
pipeline (Short-Term and Minor Long-Term 

Impact) 

Population, Economic, and Social Profile Yes - No ability to expand system. No 
growth allowed within system. (Short- and 

Long-Term Impact) 

Yes - potential risk as system grows and inability 
to meet river discharge requirements year-round 

(Potential Long-Term Impact) 

Yes – lower potential risk as system grows and 
inability to meet discharge requirements year-

round (Potential Long-Term Impact 

Yes - potential risk as system grows and 
inability to meet reuse requirements year-

round (Potential Long-Term Impact) 

Land Use No Impact No Impact Yes - expanded reuse will potentially re-purpose 
land identified for Reuse expansion (Potential 

Long-Term Impact) 

Yes - expanded reuse will potentially re-
purpose land currently utilized for other 
purposes (Potential Long-Term Impact) 

Floodplain Development No Impact No Impact No Impact No Impact 

Wetlands and Water Quality Yes - significant water quality issues related 
to inability to treat wastewater (Short- and 

Long-Term Impact) 

Yes - moderate risk as system grows to 
consistently treat wastewater to meet river water 

quality requirements (Long-Term Impact) 

Yes – POSITIVE, reduced risk as system grows 
to consistently treat wastewater to meet river 

water quality requirements (Long-Term Impact) 

Yes – POSITIVE, significantly reduced risk to 
meet river water quality requirements (Long-

Term Impact) 

Wild and Scenic Rivers No Impact No Impact No Impact No Impact 

Cultural Resources No Impact Yes - potential Impact if cultural resources are 
identified in pipeline corridors (Potential Short-

Term and Long-Term Impact) 

Yes - potential Impact if cultural resources are 
identified in pipeline corridors (Potential Short-

Term and Long-Term Impact) 

Yes - potential Impact if cultural resources are 
identified in pipeline corridors (Potential Short-

Term and Long-Term Impact) 

Flora and Fauna No Impact Yes – temporary site disturbance, but can be 
mitigated with BMPs (Short-Term Impact) 

Yes – temporary site disturbance, but can be 
mitigated with BMPs (Short-Term Impact) 

Yes – temporary site disturbance, but can be 
mitigated with BMPs (Short-Term Impact) 

Recreation and Open Space No Impact No Impact No Impact No Impact 

Agricultural Lands No Impact No Impact (no change to land classification) Yes – POSITIVE expanded reuse may increase 
agricultural lands (Potential Long-Term Impact) 

 

Yes- POSITIVE expanded reuse may 
increase agricultural lands (Potential Long-

Term Impact) 

Air Quality No Impact Yes – temporary construction emissions, but can 
be mitigated with BMPs (Short-Term Impact) 

Yes – temporary construction emissions, but can 
be mitigated with BMPs (Short-Term Impact) 

Yes – temporary construction emissions, but 
can be mitigated with BMPs (Short-Term 

Impact) 

Energy No Impact Yes – increased energy consumption with facility 
upgrades (Long-Term Impact) 

Yes – increased energy consumption with facility 
upgrades (Long-Term Impact) 

Yes – increased energy consumption with 
facility upgrades (Long-Term Impact) 

Public Health Yes - water quality concerns with effluent 
discharge to river (Short- and Long-Term 

Impact) 

Yes – POSITIVE, improved ability to meet 
discharge requirements to river (Long-Term 

Impact) 

Yes – POSITIVE, improved ability to meet 
discharge requirements to river (Long-Term 

Impact) 

Yes – POSITIVE, eliminate requirements to 
meet discharge requirements to river (Long-

Term Impact) 

Alternative Preliminary Cost Opinion 
(Total 2012 Present Worth Capital + O&M) 

--- $78,500,000 $83,600,000 $164,100,000 
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6.3 Identified Project Alternatives and Potential Costs 
A summary of the potential costs of each alternative is presented in Table 6-2. Detailed breakouts of 
project costs are shown in Appendix 6-A. 

Table 6-2 – Opinion of Probable Costs 

Alternative 

Present Worth 
Capital Costs 

(2012$) 

Present Worth 
O&M Costs 

(2012$) 

Present Worth 
Capital + O&M 
Costs (2012$) 

Alternative 1 - No Action --- --- --- 

Alternative 2 – Additional treatment with year round river 
discharge (continuation of current practices and partial 
seasonal reuse to 3.2 mgd) 

$67,600,000 $10,900,000 $78,500,000 

Alternative 3 - Additional treatment for seasonal river 
discharge combined with full seasonal reuse (during 
growing season to 5.2 mgd) 

$77,700,000 $5,900,000 $83,600,000 

Alternative 4 - Modifications to existing treatment system for 
full seasonal reuse (growing season) and non-growing 
season winter storage (emergency river discharge) 

$159,700,000 $4,400,000 $164,100,000 

6.4 Preferred Alternative 
A Public Review Draft Facility Plan was submitted to IDEQ and presented for public comment. The draft 
presented all alternatives, and Alternative No. 3 recommended by J-U-B and City staff. The 
recommendation was developed from regulatory considerations reviewed in TM No. 4 and the 
development of treatment alternatives presented in TM No. 5. A wide range of alternatives were 
considered during the development of this plan for meeting the City’s wastewater treatment and 
disposal requirements. The recommended alternative provides a flexible, long-term management tool 
for the City, while identifying phased implementation program to meet capacity and treatment 
requirements for the next 20 years. 
 
Based on J-U-B’s recommendation and input from City staff, and consideration and review of public 
input the recommended plan, Alternative No. 3 was selected by the City council. This alternative meets 
the long-term treatment needs and provides planning for potential future regulatory changes.  

6.5 Selected Alternative Detailed Phasing and Costs 
Alternative 3 includes several phases of improvements necessary to meet compliance schedule 
milestone dates dictated by the NPDES Permit and 401 Water Quality Certification. These improvements 
have been organized by proposed date of implementation such that projects are scheduled, 
constructed, and commissioned in advance of compliance schedule milestones. Further, the financial 
plan discussed in TM 7 utilizes the improvement schedule to identify necessary changes to user rates 
and fees necessary to fund and implement the proposed improvements. 
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Phasing (year of implementation) for the preferred Alternative No. 3 projects are shown in Appendix 
6-A. The timeline for these projects should be reviewed and updated based on final NPDES Permit and 
401 Water Quality Certification compliance schedule conditions that have yet to be finalized. 
Additionally, some of the proposed phasing is not based on the compliance schedule but are based on 
anticipated system growth rates developed and adopted in this plan. These growth rates should also be 
reviewed annually to determine if projects should be advanced in the phasing plan (will need to happen 
quicker) or if they should be delayed. 
 
Last, as will be discussed in the financial plan, project costs in Appendix 6-A are shown in 2012 dollars. 
The financial plan presented in TM 7 updates project budgets to current (year of construction) dollars 
based on historic and projected cost escalation factors, including the Engineering News Record 
Construction Cost Index (CCI). Those adjusted project budgets should be used at the time of 
construction for setting project budgeting. 
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TM 7 – Financial Plan 
Prior to selection of the preferred alternative by the City Council and as a means to more fully 
understand the potential impact to their constituents, the City authorized J-U-B's subconsultant (FCS 
Group) to complete a basic preliminary draft analysis on the recommended Alternative No. 3. The intent 
of the analysis was to put the financial elements of alternative selection into perspective so that better 
review decisions could be made but without the expense of completing a full financial plan for every 
alternative. Alternative No. 2 has a similar treatment approach with less expensive reuse expenditures; 
therefore, its economic impact would be less than Alternative No. 3. Alternative No. 4 requires similar 
treatment improvements but relies exclusively on permanently removing discharge from the Spokane 
River and relying solely on reuse property for wastewater disposal. The cost for additional land to 
provide storage and disposal is high, making this alternative the highest cost option over time compared 
to Alternative No. 3. Ultimately, upon consideration of factors, including environmental concerns, public 
comments, and costs, Alternative No. 3 was selected by the Council, and the Financial Plan was updated. 
 
Critical important financial analysis parameters and assumptions developed and used by FCS are listed in 
Appendix 7-A. 
 
This financial approach tends to utilize relatively conservative assumptions for future projections in 
order to provide reliable system funding. This approach currently projects the annual average rate 
increase of 9.46 percent for the average City customer to fully fund Alternative No. 3, including 
construction, operations, maintenance, and full-funded depreciation reserves. Table 7-1 shows how 
these rate increases would apply during projected years when bonding would be required. 

Table 7-1 – Rate Analysis Summary (Alternative No. 3) 

 2013 2018 a 2023 b 
Cumulative Increase from 2012 (%) 2.50% 72.40% 131.42% 

Total Monthly Rate (Avg User) $29.51 $49.63 a $68.35 b 

a NPDES Permit compliance schedule driven project borrowing completed in 2017. 
b Growth/capacity driven project borrowing completed in 2021. 

 
Table 7-1 shows that, while the projected annual rate increases for the entire planning period average 
9.46 percent, the first five years require the majority of the funding increases. The preliminary financial 
model indicates 14.5 percent rate increases in FY 2014 and 2015; 10 and 9 percent in FY 2016 and 2017 
respectively with 7 percent increases through 2022. The overall average over the first ten years of the 
plan is 12.59 percent annual increase to meet regulatory and replacement requirements. 
 
New capacity will be funded by users requiring that capacity through capitalization fees. The financial 
model indicates that the City could decrease capitalization fees from the current $4659 per SU to no 
more than $4,563 per SU to have new users fully participate in funding their share of Alternative No. 3 
capacity. If the City decides to substantially change capitalization fees, those changes should be 
reflected in the financial model and may tend to impact rates needed for interim funding. Capitalization 
fees for the treatment portion were calculated for the City of Rathdrum. The financial model indicates 
this fee could be increased from $3,036 to $4,021 per SU. 
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Additionally, the financial model anticipates a WWTP expansion between 2029 and 2033 with major 
collection system expansion project in 2033, as these planned facilities reach 85 percent of their 
available capacity. As such, funds are being allocated in the financial model but these projects aren’t 
shown specifically as line-items in the capital improvement program. 
 
It is important to note that the financial model is a representation of anticipated revenue and need for 
capital, operations, maintenance, and replacement funding. As such, the model should be updated 
regularly and periodically when factors such as significant capital project costs, financing terms, etc. 
become available. 
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PROJECT: DATE:

Post Falls WRF Facility Plan

PROJECT DESCRIPTION:  

Class A Reuse System on 618 (PF) + 314 Acres (Purchased From Rathdrum)

CLIENT:

City of Post Falls

CLIENT PROJ. NO. J-U-B PROJ. NO.: 20-11-022

CAPITAL COSTS

ITEM

NO.
DESCRIPTION

QTY UNIT UNIT PRICE TOTAL COST

1 Transmission Piping 24,000 LF $175.00 4,200,000$       

2 Pumping Station (to irrigation from WRF (3 @ 180 HP) 3 EA 75,000$           225,000$           

3 Installation and Piping 3 EA 50,000$           150,000$           

4 Building 15' x 15' per pump 675 SF 300$                 202,500$           

5 Irrigation System (Pivot) 832 ACRE 1,200$             998,400$           

6 Irrigation System (Pivot) 100 ACRE 1,200$             120,000$           

7 Monitoring Wells 8 EA 50,000$           400,000$           

8 Monitoring Wells 4 EA 50,000$           200,000$           

9 Soil Moisture Monitoring 16 EA 10,000$           160,000$           

10 Soil Moisture Monitoring 6 EA 10,000$           60,000$             

11 Disinfection (Costs for Class A disinfection included in Disinfection Evaluation)

Construction Subtotal 6,715,900$       

Mobilization, Bonding, Administration (12%) 805,900$           

Site Electrical, Controls and Testing (20%) 1,504,400$       

Construction Total 9,026,200$       

Engineering and Administration (25%) 2,256,600$       

Construction Reserve Contingency (20%) 1,805,200$       

1 Land Acquisition 314 ACRE $15,000 4,710,000$       

Total Capital 17,800,000$     

QTY UNIT UNIT PRICE TOTAL COST

1 Power Cost (annual) 345039 kW-Hr $0.07 24,153$             

2

3 Operator Time (Annual Man-Hours) (16 hrs/week) 832 HR $30.00 24,960$             

Power Costs (over 20 years) 483,055$           

Equipment Costs (over 20 years) -$                        

Operator Time (over 20 years) 499,200$           

O&M Costs (20 Year Lifecycle) Subtotal 982,000$           

PRESENT WORTH CAPTITAL AND O&M 18,782,000$     

J-U-B ENGINEERS, INC.

7825 Meadowlark Way,  COEUR D'ALENE, IDAHO 83815  (208) 762-8787

ENGINEER'S OPINION OF PROBABLE COST

November 1, 2011

SCHEDULE OF VALUES

J-U-B ENGINEERS, INC.

7825 Meadowlark Way,  COEUR D'ALENE, IDAHO 83815  (208) 762-8787

ITEM

NO.
DESCRIPTION

SCHEDULE OF VALUES



PROJECT: DATE:

Post Falls WRF Facility Plan

PROJECT DESCRIPTION:  

Class A Reuse System on 618 (PF), + 314 Purchased from Rathdrum + New 582 acres for total of 5.2 mgd capacity

CLIENT:

City of Post Falls

CLIENT PROJ. NO. J-U-B PROJ. NO.: 20-11-022

CAPITAL COSTS

ITEM

NO.
DESCRIPTION

QTY UNIT UNIT PRICE TOTAL COST

1 Transmission Piping 24,000 LF $175.00 4,200,000$        

2 Pumping Station (to irrigation from WRF (3 @ 180 HP) 3 EA 75,000$            225,000$           

3 Installation and Piping 3 EA 50,000$            150,000$           

4 Building 15' x 15' per pump 675 SF 300$                 202,500$           

5 Irrigation System (Pivot) 932 ACRE 1,200$              1,118,400$        

6 Irrigation System (Pivot) 582 ACRE 1,200$              698,400$           

7 Irrigation System (Pivot) 0 ACRE 1,200$              -$                        

8 Irrigation System (Pivot) 0 ACRE 1,200$              -$                        

9 Monitoring Wells 8 EA 50,000$            400,000$           

10 Monitoring Wells 4 EA 50,000$            200,000$           

11 Soil Moisture Monitoring 16 EA 10,000$            160,000$           

12 Soil Moisture Monitoring 6 EA 10,000$            60,000$             

13 Disinfection (Costs for Class A disinfection included in Disinfection Evaluation)

Construction Subtotal 7,414,300$        

Mobilization, Bonding, Administration (12%) 889,700$           

Site Electrical, Controls and Testing (20%) 1,660,800$        

Construction Total 9,964,800$        

Engineering and Administration (25%) 2,491,200$        

Construction Reserve Contingency (20%) 1,993,000$        

1 Land Acquisition 896 ACRE $15,000 13,440,000$      

Total Capital 27,890,000$     

QTY UNIT UNIT PRICE TOTAL COST

1 Power Cost (annual) 748278 kW-Hr $0.07 52,379$             

2

3 Operator Time (Annual Man-Hours) (16 hrs/week) 832 HR $30.00 24,960$             

Power Costs (over 20 years) 1,047,589$        

Equipment Costs (over 20 years) -$                        

Operator Time (over 20 years) 499,200$           

O&M Costs (20 Year Lifecycle) Subtotal 1,547,000$        

PRESENT WORTH CAPTITAL AND O&M 29,437,000$     

J-U-B ENGINEERS, INC.

7825 Meadowlark Way,  COEUR D'ALENE, IDAHO 83815  (208) 762-8787

ENGINEER'S OPINION OF PROBABLE COST

November 1, 2011

SCHEDULE OF VALUES

J-U-B ENGINEERS, INC.

7825 Meadowlark Way,  COEUR D'ALENE, IDAHO 83815  (208) 762-8787

ITEM

NO.
DESCRIPTION

SCHEDULE OF VALUES



PROJECT: DATE:

Post Falls WRF Facility Plan

PROJECT DESCRIPTION:  

Class A Reuse System on 618 (PF)+ 314 Purchased From Rathdrum (3.2 MGD) + New 2298 acres for total of 5.2 mgd capacity

CLIENT: Assumes no River Discharge Retained

City of Post Falls

CLIENT PROJ. NO. J-U-B PROJ. NO.: 20-11-022

CAPITAL COSTS

ITEM

NO.
DESCRIPTION

QTY UNIT UNIT PRICE TOTAL COST

1

2 Transmission Piping 24,000 LF $175 4,200,000$       

3 Pumping Station (to irrigation from WRF (3 @ 180 HP) 3 EA 75,000$           225,000$           

4 Installation and Piping 3 EA 50,000$           150,000$           

5 Building 15' x 15' per pump 675 SF 300$                 202,500$           

6 Irrigation System (Pivot) 932 ACRE 1,200$             1,118,400$       

7 Irrigation System (Pivot) 2,298 ACRE 1,200$             2,757,600$       

8 Irrigation System (Pivot) 0 ACRE 1,200$             -$                        

9 Irrigation System (Pivot) 0 ACRE 1,200$             -$                        

10 Monitoring Wells 8 EA 50,000$           400,000$           

11 Monitoring Wells 4 EA 50,000$           200,000$           

12 Soil Moisture Monitoring 16 EA 10,000$           160,000$           

13 Soil Moisture Monitoring 6 EA 10,000$           60,000$             

14 Storage (7 days, 3.2 mgd) 22.4 MG 30,000$           672,000$           

15 Storage (7 days, 2mgd) 14 MG 30,000$           420,000$           

16 210 days non growing season storage 1092 MG 25,000$           27,300,000$     

17 Disinfection (Costs for Class A disinfection included in Disinfection Evaluation)

Construction Subtotal 37,865,500$     

Mobilization, Bonding, Administration (12%) 4,543,900$       

Site Electrical, Controls and Testing (15%) 6,361,400$       

Construction Total 48,770,800$     

Engineering and Administration (25%) 12,192,700$     

Construction Reserve Contingency (20%) 9,754,200$       

1 Land Acquisition 2,612 ACRE $15,000 39,180,000$     

Total Capital 109,900,000$   

QTY UNIT UNIT PRICE TOTAL COST

1 Power Cost (annual) 1631997 kW-Hr $0.07 114,240$           

2

3 Operator Time (Annual Man-Hours) (16 hrs/week) 832 HR $30.00 24,960$             

Power Costs (over 20 years) 2,284,796$       

Equipment Costs (over 20 years) -$                        

Operator Time (over 20 years) 499,200$           

O&M Costs (20 Year Lifecycle) Subtotal 2,784,000$       

PRESENT WORTH CAPTITAL AND O&M 112,684,000$   

J-U-B ENGINEERS, INC.

7825 Meadowlark Way,  COEUR D'ALENE, IDAHO 83815  (208) 762-8787

ENGINEER'S OPINION OF PROBABLE COST

November 1, 2011

SCHEDULE OF VALUES

J-U-B ENGINEERS, INC.

7825 Meadowlark Way,  COEUR D'ALENE, IDAHO 83815  (208) 762-8787

ITEM

NO.
DESCRIPTION

SCHEDULE OF VALUES



PROJECT: DATE:

Post Falls WRF Facility Plan

PROJECT DESCRIPTION:

WRF and Public Works Property Demonstration Projects

CLIENT:

City of Post Falls

CLIENT PROJ. NO. J-U-B PROJ. NO.: 20-11-022

CAPITAL COSTS

ITEM

NO.
DESCRIPTION

QTY UNIT UNIT PRICE TOTAL COST

1 Irrigation Pumping Station (1 @ 15 HP) 1 EA $15,000 15,000$            

2 Installation and Mechanical Piping 1 LS $15,000 15,000$            

3 Transmission Piping 500 LF $40.00 20,000$            

4 Irrigation System (Buried Subsurface Rotary Heads) 12 ACRE 3,000$              36,000$            

5 Disinfection (improvements not required for Class C or D)

Construction Subtotal 86,000$            

Mobilization, Bonding, Administration (12%) 10,300$            

Site Electrical, Controls and Testing (20%) 19,300$            

Construction Total 115,600$          

Engineering and Administration (25%) 28,900$            

Construction Reserve Contingency (20%) 23,100$            

Total Capital 167,600$          

7825 Meadowlark Way,  COEUR D'ALENE, IDAHO 83815  (208) 762-8787

ENGINEER'S OPINION OF PROBABLE COST

November 1, 2011

SCHEDULE OF VALUES

J-U-B ENGINEERS, INC.
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TM – Evaluation of a Joint Anaerobic Digestion Facility for the City of 
Post Falls and the Hayden Area Regional Sewer Board (HARSB) 

Introduction and Purpose of the Evaluation 
In the spring of 2012 during the development of the HARSB and City of Post Falls Facility 
Planning efforts, both the City of Post Falls and HARSB representatives began discussion of the 
potential option of developing a regional anaerobic treatment and biosolids handling facility. 
The initial discussion was based on the realization that the capital cost for either facility may 
potentially be reduced if they were to combine the biosolids treatment to one location. As both 
entities face similar long‐term biosolids treatment and disposal issues, and both are facing 
significant modifications to solids handling processes, they felt it would be beneficial to 
evaluate the opportunity for an anaerobic digestion system that would be jointly used by both 
parties. The evaluation considers the capital costs for a facility located at either the Post Falls 
WRF or the HARSB WWTP and the associated operation cost over a 20‐year period. 

Design Criteria 
The solids loading design criteria were taken from the facilities plan of each facility. The 
planning year used in this evaluation is 2031. The design condition for sizing the anaerobic 
digesters is the projected maximum week solids production. The projected solids production for 
each facility includes the addition of 150 mg Alum/l for phosphorus removal beginning in the 
year 2018. The maximum week solids production is 2.4 times the average day value. 
 
Max Week Total Solids Production  

Post Falls ........................................................  29,980 lbs/day 

HARSB ...........................................................  12,250 lbs/day 

Total ................................................................  42,230 lbs/day 

Volatile solids ........................................................  78% 

Digester System ....................................................  Mesophilic, single stage, high rate 

Feed solids concentration .....................................  7% 

Hydraulic residence time .......................................  10 days at max week loading 

Total volume .........................................................  734,000 gallons (98,000 cubic feet) 

Number of tanks ....................................................  2 

Tank diameter .......................................................  50 ft 

Liquid depth ..........................................................  25 ft 

Volatile solids destruction .....................................  50% 

Digested Solids .....................................................  10,660 lbs/d 
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Joint Facility – General Description 
Both the HARSB and the Post Falls treatment plants operate and extended aeration activated 
sludge process without primary clarification. The Post Falls process also includes biological 
phosphorus removal and denitrification for one‐half its flow. The treatment capacity for Post 
Falls is 4.0 mgd. The treatment capacity of HARSB is 2.4 mgd. The waste activated sludge from 
each facility should be very similar which will simplify the operation of the digestion facility. 
 
Both treatment facilities have sufficient land and space to site a joint anaerobic digestion 
facility. HARSB is more rurally located with the Kootenai County Airport on its north border and 
an industrial park along on its eastern border. Agricultural fields are to the south and west. Post 
Falls has a housing development immediately along its western border and is buffered by 
Interstate 90, Seltice Road and the City property on the other sides. 
 
The scenarios evaluated for the joint digestion facility assumes that it will be located at either 
the HARSB WWTP or the Post Falls WRF and that the remote facility will truck sludge to the 
joint facility. The other possibility is that the joint facility would be located somewhere between 
each treatment plant. This option was not evaluated. It did not seem practical since the existing 
treatment plants have all of the supporting processes that would be required (i.e., electrical 
service, pump stations, effluent discharge, etc.) 
 
The additional equipment and facilities needed to locate the joint digestion facility at either 
HARSB or Post Falls would be very similar and are discussed in this section. The requirements 
that would be specific to each location are discussed separately following this section. 
 
To reduce the trucking costs, the sludge from the remote site would be dewatered to 
approximately 14 percent total solids. At the joint facility the dewatered sludge would be 
dumped into a live bottom hopper to be automatically fed into a process to re‐wet the sludge. 
The re‐wetting process can be performed with a continuous mixer. Continuous mixers are used 
by industrial applications to mix wet and dry components. An example is the mixing of dry 
concrete with water on a continuous assembly line producing concrete blocks. The re‐wetted 
sludge would be mixed with the waste activated sludge from the local treatment plant (joint 
digestion facility site). 
 
Sludge fed to the anaerobic digesters should be in the range of 5 percent to 7 percent total 
solids (TS) and it should be as consistent and continuous as possible. Blending of the dewatered 
sludge from one treatment plant with the waste activated sludge from the other treatment 
plant could be controlled so that it resulted in a mixture of 5 percent to 7 percent TS, but this 
would like hard to control with consistent results. Also, because of the quantity differences it 
would only work if Post Falls was the dewatered sludge and not vise‐versa. The best method to 
create a consistent feed and be able to feed continuously is to use a sludge holding tank. Such a 
tank must be aerated in order to prevent odors; however; it is generally not practical to aerate 
sludge greater than 3 percent total solids. Therefore, the recommended operating scenario is to 
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dewater sludge at the remote treatment plant and haul it to the joint digestion facility where it 
will be re‐wetted and combined with the waste activated sludge of the local treatment plant. 
The combined sludge will be held in an aerated storage tank at 3 percent TS less and then 
thickened to 5 to 7 percent in a separate process as it is fed to the digesters. 
 
Either of two sludge thickening technologies is appropriate to thicken the waste activated 
sludge; a gravity belt thickener (GBT) or a rotary drum thickener (RDT). Both GBTs and RDTs are 
considered relatively simple to operate, require minimal operator attention, and have a proven 
track record for WAS thickening. 
 
A mesophilic, high rate anaerobic digestion process is recommended with the total volume 
divided between two tanks. Two tanks will provide system redundancy and early in the design 
life they could be operated as a 2‐stage process if so desired. Anaerobic digesters are sized 
based upon a solids retention time (SRT) and a hydraulic retention time (HRT). The high rate 
system is completely mixed so there is no supernatant decant and the solids residence time is 
equal to the hydraulic residence time. The digester volume is based on a minimum SRT of 10 
days at the maximum week solids load and a minimum SRT of 20 days at the average day solids 
load in the design year. The required total digester volume is approximately 734,000 gallons 
(98,000 cubic feet). Two 50‐foot‐diameter x 25‐foot‐water‐depth tanks are proposed with an 
additional 10 feet of side wall height for scum, storage, etc. Mixing systems, tank cover types, 
gas storage methods, etc. are design specifics, so are not discussed here although they are 
included in the cost estimate for the system. 
 
When the digesters are fed continuously, it is necessary to provide digested sludge storage 
volume for when the dewatering system is not in operation. Digested sludge may be stored in 
the digester itself, but it is typically more cost effective and easier to manage operations by 
having a separate digested sludge storage tank. Therefore, a digested sludge storage tank is 
recommended. This tank will be mixed but not aerated. The sludge dewatering system will be 
drawn from this tank.  The digested sludge holding tank may produce potential odors.  Odor 
control costs for the facility have not been included. 
 
Digested sludge will be dewatered at the joint digestion site and then disposed by a Contractor. 
Anaerobically digested sludge can be expected to dewater to better than the aerobic sludge 
currently produced by each treatment plant. For cost estimating a dewatered sludge cake of 20 
percent was used. For contracted sludge disposal an initial cost of $65 per wet ton was used. 
 
The filtrate from the dewatered sludge will have significant amounts of ammonia and BOD. The 
assumed concentrations were 921 mg NH3‐N/l and 8,527mg BOD5/l from Table 27‐VI, WPCF 
Manual of Practice No. 8, which results in an additional oxygen demand of approximately 3,227 
lbs/day (in the design year of 2031). This additional oxygen demand is approximately equal to 
0.5 mg of wastewater influent flow. To minimize the impact on the mainstream treatment 
process, a side stream treatment is recommended. 
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To develop the life cycle operating costs, the following assumptions were made: 
 

Methane gas generated would be used for heating, excess gas would be flared.  No 
supplemental gas has been assumed, nor value of methane gas for power generation. 
Annual cost escalation = 3% 
Interest rate = 3% 
Electricity = $ 0.08/kWhr 

 
A general schematic of the joint digestion facility is shown on Figure 1. 
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Figure 1 – General Schematic of the Joint Anaerobic Digestion Facility 
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Joint Facility Located at the HARSB WWTP 
Considerations that are specific to locating the joint digestion facility at HARSB are discussed in 
this section. In this scenario, dewatered sludge from the Post Falls WRF will be hauled to the 
HARSB Facility. 
 
Aerated sludge storage ‐ HARSB has an existing 220,000‐gallon aerated sludge storage tank. A 
second 220,000‐gallon aerated storage tank is recommended to provide redundancy. 
 
Sludge thickening – The cost for sludge thickening does not include a building. It was assumed 
that sludge thickening would be located with the sludge dewatering and additional cost was 
included  to account for the building in the dewatering improvements. 
 
Digested sludge storage – A new 150,000 gallon tank has been assumed for the cost analysis. 
However, there are two existing 50‐foot‐diameter clarifiers that may potentially be re‐
purposed, and one of them could be used as the digested sludge storage tank. This may present 
additional potential cost savings. 
 
The existing sludge dewatering equipment at HARSB has been in use for nearly 20 years and is 
approaching the end of it service period. New dewatering equipment will be needed to provide 
additional capacity and redundancy. 
 
Calculations and detailed capital, operating and disposal cost evaluations are included in 
Appendix A. A summary of the opinion of probable cost follows: 
 

 
 
 

Capital Cost Operating Cost Total

Cost to truck solids from Post Falls to the Joint Digestion Facility at HARSB 7,440,000$          7,440,000$             

Sludge Re‐wetting at the Joint Digestion Facility 1,292,000$                  137,000$              1,429,000$             

Aerobic Holding Tank  1,730,000$                  439,000$              2,169,000$             

Sludge Thickening 474,000$                      474,000$                 

Anerobic digesters 8,577,000$                  403,000$              8,980,000$             

Dewatering Facility 3,731,000$                  3,731,000$             

Side Stream Treatment 1,012,000$                  568,000$              1,580,000$             

Cost of sludge disposal 9,320,000$          9,320,000$             

Total 16,816,000$                18,307,000$        35,123,000$           
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Figure 2 – Process Schematic (Anaerobic Digestion Facility Located at HARSB WWTP) 
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Facility Located at the Post Falls WRF 
Considerations that are specific to locating the joint digestion facility at the Post Falls WRF are 
discussed in this section. In this scenario, dewatered sludge from HARSB will be hauled to the 
Post Falls WRF Facility. 
 
Aerated sludge storage ‐ Post Falls has two existing aerated sludge holding tanks of 89,000 
gallons and 220,000 gallons. The smaller tank is too small to provide a significant amount of 
redundancy, so it is recommended that an additional 220,000‐gallon aerated sludge storage 
tank be constructed. 
 
Sludge thickening – It would be possible to modify the installation of the existing BDP belt filter 
press to provide dual functionality as a gravity belt thickener but it is not recommended. A 
separate dedicated thickener is recommended so that thickening and dewatering can occur 
simultaneously. There is an open bay in the existing sludge dewatering building that can be 
used for the sludge thickening equipment. 
 
Digested sludge storage – At the design conditions the estimated maximum week volume of 
digested sludge is 69,880 gpd. It is recommended that storage be provided for a minimum of 
two days; therefore the tank size should be approximately 150,000 gallons. The existing small 
aerated storage tank has a volume of 89,000 gallons. It would be sufficient for the first 6 to 7 
years, but would be too small thereafter. The cost of a 150,000‐gallon tank is included with the 
dewatering facility improvements. 
 
Sludge dewatering ‐ Post Falls has sufficient dewatering capacity with the two existing belt filter 
presses, but the polymer system, sludge feed pumps and plant drain systems would require 
increased capacity. 
 
Calculations and detailed capital, operating and disposal cost evaluations are included in 
Appendix B. A summary of the opinion of probable cost follows: 
 

 
 

 

Capital Cost Operating Cost Total

Cost to haul sludge from HARSB to the Joint Digestion Facility at the PFWRF 3,049,000$          3,049,000$             

Sludge Re‐wetting at the Joint Digestion Facility 1,292,000$                  137,000$              1,429,000$             

Aerobic Holding Tank  1,730,000$                  439,000$              2,169,000$             

Sludge Thickening 474,000$                      474,000$                 

Anerobic digesters 8,577,000$                  403,000$              8,980,000$             

Dewatering Facility 782,000$                      782,000$                 

Side Stream Treatment 1,012,000$                  568,000$              1,580,000$             

Cost of sludge disposal 9,320,000$          9,320,000$             

Total 13,867,000$                13,916,000$        27,783,000$           
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Figure 3 – Process Schematic (Anaerobic Digestion Facility Located at HARSB WWTP) 
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Discussion 
In Facility Planning work for the City of Post Falls, the cost for capital and operation of an 
anaerobic digestion facility with capacity for 5.2 MGD average daily flow for the City of Post 
Falls (alone) was developed. 
 
During separate facility planning work for HARSB, the costs for capital and operation were 
developed for a similar facility to treat solids generated from a 2.4 MGD average daily flow 
facility (HARSB alone). The costs for each independent anaerobic digestion facility are shown in 
Table 1. 

Table 1 – Summary of Individual Anaerobic Digestion System Costs 

Facility Capital Cost 
Operating Cost 

(including contracted disposal) Total 
Post Falls WRF (5.2 mgd) $10,269,000 $7,340,000 $17,609,000 

HARSB (2.4 mgd) $12,878,000 $3,459,000 $16,337,000 

TOTAL $23,147,000 $10,799,000 $33,946,000 

 
This memorandum developed the capital and operating cost for a joint anaerobic digestion 
facility. Costs were developed for locating the joint facility at Post Falls and at HARSB. Those 
costs are compared in Table 2. The improvements needed to locate the facilities at either 
treatment plant are very similar. The difference in cost is primarily because 1) Post Falls 
produces more than twice as much sludge, so there are significant savings from not having to 
haul it and 2) Post Falls has sufficient existing dewatering capacity. 

Table 2 – Summary of Joint Digestion Facility Costs 

Facility Location Capital Cost 
Operating Cost 

(including contracted disposal) Total 
Post Falls WRF  $13,867,000 $13,916,000 $27,783,000 

HARSB $16,816,000 $18,307,000 $35,123,000 

 
Based on the analysis presented there is potential for lifecycle (20 years) cost savings of $6.16 
million by developing a combined digestion facility at the Post Falls WRF. Because of the 
significant improvements (including side stream treatment and dewatering) that would be 
necessary to construct and operate a joint facility at the HARSB WWTP, the joint facility at this 
location is actually a higher lifecycle cost than each entity treating at their own site. 
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Recommendations 
As each entity continues to update and modify their biosolids management strategies, the joint 
digestion alternative (located at the Post Falls WRF) should be considered as a viable option 
with potential capital and lifecycle cost savings. The HARSB site joint digestion facility also has a 
lower capital cost than the individual options, but increased operating costs make the overall 
lifecycle cost less advantageous. 
 
Additional considerations that should be considered in future discussions and review of these 
alternatives include: 
 

 Updated costs for end‐disposal of biosolids (current assumed disposal costs and 
escalation factors have a considerable impact on the viability of either option) 

 Public acceptability of an anaerobic treatment facility located at the Post Falls or HARSB 
WWTPs 

 Legal and fiscal agreements for handling of land costs (for the facility), trucking to the 
facility, operation, record keeping and maintenance of the joint facility. 

 Level of testing of biosolids at each facility including metals, PCBs and other trace 
constituents. 

 Additional odor control required. 

 Regional opportunity for septage and/or Fats/Oils/Grease (FOG) disposal facility. 
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Appendices 
Appendix A – HARSB Facility Calculations and Costs 
Appendix B – Post Falls Facility Calculations and Costs 
 
 



 

 
 
 
 
 
 

Appendix A 
 

 

HARSB Facility 
Calculations and Costs 

  



Summary Costs‐ Joint Digestion Facility Located at HARSB 

Capital Cost Operating Cost Total

Cost to truck solids from Post Falls to the Joint Digestion Facility at HARSB 7,440,000$           7,440,000$              

Sludge Re‐wetting at the Joint Digestion Facility 1,292,000$                   137,000$              1,429,000$              

Aerobic Holding Tank  1,730,000$                   439,000$              2,169,000$              

Sludge Thickening 474,000$                      474,000$                 

Anerobic digesters 8,577,000$                   403,000$              8,980,000$              

Dewatering Facility 3,731,000$                   3,731,000$              

Side Stream Treatment 1,012,000$                   568,000$              1,580,000$              

Cost of sludge disposal 9,320,000$           9,320,000$              

Total 16,816,000$                 18,307,000$        35,123,000$            
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Common Assumptions
Note:   There are other assumption in each individual tab

Yellow cells are user inputs.   

Only change numbers in yellow cells.

Blue cells mean the value is copied from another place.  

Don't change blue cells.

 Orange cells are  results.

Don't change orange cells 

Annual cost escalation 3.0%

Interest rate 3.0%

Elec cost per kWhr 0.08$      

Concentration of digester feed solids 70,000 mg/l

7.0%

Volatile Solids of digester feed 78%
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Sludge Production Estimates

This data was copied in from the PF and HARSB Facilities Plan Biosolids alternative spreadsheets 

It must be manually updated if the sludge production estimates are changed

Post Falls Post Falls Post Falls HARSB HARSB HARSB Total

Period Year  Flow Dry Solids Wasted Year Flow Dry Solids Wasted Year Dry Solids Wasted

[mgd] [dry lbs/day] [mgd] [dry lbs/day] [dry lbs/day]

0 2011 2.40 4,664                        2011 1.21 2,008                                   0 2011 6,672                         

1 2012 2.54 4,936                        0 2012 1.27 2,102                                   1 2012 7,038                         

2 2013 2.68 5,208                        1 2013 1.32 2,196                                   2 2013 7,404                         

3 2014 2.82 5,480                        2 2014 1.38 2,290                                   3 2014 7,770                         

4 2015 2.96 5,752                        3 2015 1.44 2,384                                   4 2015 8,136                         

5 2016 3.10 6,024                        4 2016 1.49 2,478                                   5 2016 8,502                         

6 2017 3.24 6,296                        5 2017 1.55 2,572                                   6 2017 8,869                         

7 2018 3.38 8,120                        begin alum additon 6 2018 1.61 3,417                                   begin alum additon 7 2018 11,537                       

8 2019 3.52 8,456                        7 2019 1.66 3,537                                   8 2019 11,993                       

9 2020 3.66 8,792                        8 2020 1.72 3,658                                   9 2020 12,450                       

10 2021 3.80 9,129                        9 2021 1.78 3,778                                   10 2021 12,907                       

11 2022 3.94 9,465                        10 2022 1.83 3,899                                   11 2022 13,364                       

12 2023 4.08 9,801                        11 2023 1.89 4,019                                   12 2023 13,821                       

13 2024 4.22 10,138                      12 2024 1.95 4,140                                   13 2024 14,277                       

14 2025 4.36 10,474                      13 2025 2.00 4,260                                   14 2025 14,734                       

15 2026 4.50 10,810                      14 2026 2.06 4,381                                   15 2026 15,191                       

16 2027 4.64 11,146                      15 2027 2.12 4,501                                   16 2027 15,648                       

17 2028 4.78 11,483                      16 2028 2.17 4,622                                   17 2028 16,105                       

18 2029 4.92 11,819                      17 2029 2.23 4,743                                   18 2029 16,562                       

19 2030 5.06 12,155                      18 2030 2.29 4,863                                   19 2030 17,018                       

20 2031 5.20 12,492                      19 2031 2.34 4,984                                   20 2031 17,475                        <<<<Design Year

20 2032 2.40 5,104                                  

Sum 182,639                    74,835                                 257,474                    

% from HARSB 29%

% from PF 71%
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Cost to truck solids from Post Falls to the Joint Digestion Facility at HARSB
This evaluation assumes that the solids are dewatered at Post Falls and re‐wetted at HARSB

Annual cost escalation 3.0%

Interest rate 3.0%

%TS of dewatered sludge 14.0%

Unit weight of dewaterd sludge                         1,600  lbs/cy 

Round trip truck time to

Joint Digestion Site 3.00 /hr

Tuck capacity 12.00 cy

Trucking cost 100.00$                    /hr

Year Period Avg Dry Solids 

Wasted 

at PFWRF

Dewatered 

Sludge

Sludge vol @ 

1600 lbs/cy

Escalating

Trucking Cost

Trucking Cost Present worth Cost

of Trucking

[ppd] [Wtons/day] [cy/day] [$/hr] [ $/year] [$/year]

2011 0 4664 16.7 20.82                     100.00$                 189,984$               189,984.46$                

2012 1 4936 17.6 22.03                     103.00$                 207,099$               201,066.88$                

2013 2 5208 18.6 23.25                     106.09$                 225,069$               212,149.31$                

2014 3 5480 19.6 24.46                     109.27$                 243,925$               223,226.22$                

2015 4 5752 20.5 25.68                     112.55$                 263,721$               234,312.33$                

2016 5 6024 21.5 26.89                     115.93$                 284,488$               245,402.08$                

2017 6 6296 22.5 28.11                     119.41$                 306,262$               256,489.26$                

2018 7 8120 29.0 36.25                     122.99$                 406,809$               330,773.22$                

2019 8 8456 30.2 37.75                     126.68$                 436,370$               344,474.70$                

2020 9 8792 31.4 39.25                     130.48$                 467,336$               358,174.30$                

2021 10 9129 32.6 40.75                     134.39$                 499,752$               371,862.78$                

2022 11 9465 33.8 42.25                     138.42$                 533,703$               385,558.25$                

2023 12 9801 35.0 43.76                     142.57$                 569,236$               399,251.01$                

2024 13 10138 36.2 45.26                     146.85$                 606,444$               412,958.95$                

2025 14 10474 37.4 46.76                     151.26$                 645,379$               426,671.71$                

2026 15 10810 38.6 48.26                     155.80$                 686,095$               440,378.39$                

2027 16 11146 39.8 49.76                     160.47$                 728,645$               454,067.74$                

2028 17 11483 41.0 51.26                     165.28$                 773,130$               467,756.45$                

2029 18 11819 42.2 52.76                     170.24$                 819,655$               481,460.96$                

2030 19 12155 43.4 54.27                     175.35$                 868,282$               495,168.97$                

2031 20 12492 44.6 55.77                     180.61$                 919,072$               508,867.89$                

present value 7,440,055.84$        

Total Life Cycle cost (present value)

Operating cost 7,440,000$             
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Sludge Re‐wetting at the Joint Digestion Facility
This is the estimated costs to re‐wet the PFWRF dewatered sludge at the Joint digestion Facility

Initial Equipment Cost 500,000.00$            

Equipment installation (15%) 75,000.00$                15%

Support equipment  (20%) 100,000.00$             20%

Subtotal 675,000.00$            

Electrical, Controls  (20%) 135,000.00$             20%

Mobilization, Bonding, Administration  (12%) 81,000.00$                12%

Construction costs 891,000.00$            

Engineering and Administration 222,750.00$             25%

Contingency 178,200.00$             20%

Total capital costs 1,291,950.00$          ( present worth)

Annual cost escalation 0.03$                 

Interest rate 0.03$                 

Elec cost per kWhr 0.08$                 

Hp 50

Run time per day 6 hrs

Year Period Escalating 

Elect Unit Cost

Elec cost Present worth of 

Elec cost

[ $/kWhr] [$/year] [$/year]

2011 0 0.080$                              6,532.44$                  6,532.44$                 

2012 1 0.082$                              6,728.41$                  6,532.44$                 

2013 2 0.085$                              6,930.26$                  6,532.44$                 

2014 3 0.087$                              7,138.17$                  6,532.44$                 

2015 4 0.090$                              7,352.32$                  6,532.44$                 

2016 5 0.093$                              7,572.89$                  6,532.44$                 

2017 6 0.096$                              7,800.07$                  6,532.44$                 

2018 7 0.098$                              8,034.08$                  6,532.44$                 

2019 8 0.101$                              8,275.10$                  6,532.44$                 

2020 9 0.104$                              8,523.35$                  6,532.44$                 

2021 10 0.108$                              8,779.05$                  6,532.44$                 

2022 11 0.111$                              9,042.42$                  6,532.44$                 

2023 12 0.114$                              9,313.70$                  6,532.44$                 

2024 13 0.117$                              9,593.11$                  6,532.44$                 

2025 14 0.121$                              9,880.90$                  6,532.44$                 

2026 15 0.125$                              10,177.33$                6,532.44$                 

2027 16 0.128$                              10,482.65$                6,532.44$                 

2028 17 0.132$                              10,797.13$                6,532.44$                 

2029 18 0.136$                              11,121.04$                6,532.44$                 

2030 19 0.140$                              11,454.67$                6,532.44$                 

2031 20 0.144$                              11,798.31$                6,532.44$                 

present value 137,181.21$            

Total Life Cycle cost (present value)

Capital cost 1,292,000$                     

Operating cost 137,000$                        

Total 1,429,000$                     
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Sludge Thickening

The WAS will need to be thickened prior to being fed to the AN digesters.

A GBT can be installed into the existing dewatering building

Initial Equipment Cost, 2 meter with appurtenances 200,000$                       

Equipment installation (15%) 30,000$                          15%

Support equipment  (20%) 40,000$                          20%

Subtotal 270,000$                       

Electrical, Controls  (20%) 54,000$                          20%

Site work and piping  (20%) 54,000$                          20%

Mobilization, Bonding, Administration  (12%) 32,400$                          12%

Subtotal 140,400$                       

Engineering and Administration 35,100$                          25%

Contingency 28,080$                          20%

Subtotal 63,180$                         

Total capital costs 474,000$                       ( present worth)



Aerobic Holding Tank 

This is an new sludge holding tank that will hold WAS.  

HARSB has only one tanks.   A second tank is needed for redundancy.

 PFWRF and HARSB sludge will be blended here prior to being fed to the anaerobic digester.

Qty Unit Unit cost Cost

Tank, complete 300,000                         gal 1.50$                               450,000$                      

Blower bldg 750 sf 220$                                165,000$                      

Blowers/pumps 3 ea 50,000$                          150,000$                      

Diffuser system/mixing system 1 ls 75,000$                          75,000$                        

Subtotal 840,000$                      

Site work 10% 84,000$                        

Electrical, controls and instrumentation 20% 168,000$                      

Mobilization, Bonding, Administration 12% 100,800$                      

Subtotal 352,800$                      

Total Construction 1,192,800$                   

Engineering and Administration 25% 298,200$                      

Contingency 20% 238,560$                      

Total capital costs ( present worth) 1,729,560$                   



Annual cost escalation 0.03$                             

Interest rate 0.03$                             

Elec cost per kWhr 0.08$                             

Hp 40

Run time per day 24 hrs

Year Period Escalating 

Elect Unit Cost

Elec cost Present worth of Elec 

cost

[ $/kWhr] [$/year] [$/year]

2011 0 0.080$                             20,903.80$                    $20,903.80

2012 1 0.082$                             21,530.92$                    $20,903.80

2013 2 0.085$                             22,176.84$                    $20,903.80

2014 3 0.087$                             22,842.15$                    $20,903.80

2015 4 0.090$                             23,527.41$                    $20,903.80

2016 5 0.093$                             24,233.24$                    $20,903.80

2017 6 0.096$                             24,960.23$                    $20,903.80

2018 7 0.098$                             25,709.04$                    $20,903.80

2019 8 0.101$                             26,480.31$                    $20,903.80

2020 9 0.104$                             27,274.72$                    $20,903.80

2021 10 0.108$                             28,092.96$                    $20,903.80

2022 11 0.111$                             28,935.75$                    $20,903.80

2023 12 0.114$                             29,803.82$                    $20,903.80

2024 13 0.117$                             30,697.94$                    $20,903.80

2025 14 0.121$                             31,618.88$                    $20,903.80

2026 15 0.125$                             32,567.44$                    $20,903.80

2027 16 0.128$                             33,544.47$                    $20,903.80

2028 17 0.132$                             34,550.80$                    $20,903.80

2029 18 0.136$                             35,587.33$                    $20,903.80

2030 19 0.140$                             36,654.95$                    $20,903.80

2031 20 0.144$                             37,754.59$                    $20,903.80

present value 438,979.87$                

Total Life Cycle cost (present value)

Capital cost 1,730,000$                   

Operating cost 439,000$                       

Total 2,169,000$                   



Anaerobic digester sizing  (complete mix, high‐rate)
Based on peak week solids production from PFWRF and HARSB

Assume complete mix, high‐rate digester, 95F operating temperature

Post Falls  max week WAS load 29,980           lbs dry solids/day [max week = 2.4 x Avg]

HARSB  max week  WAS load 11,960           lbs dry solids/day [max week = 2.4 x Avg]

Total WAS load =  41,941           lbs dry solids/day

Assumed %VSS 78%

Total VSS load =  41,941           lbs dry solids/day

Assume WAS is thickened

Thickened WAS concentration 70,000           mg/l

Thickened Sludge Volume =  71,841           gpd

9,604             cf/day

 The HRT = SRT for a complete mix tank.    

Use the minimum recommended SRT for the peak week loading condition.

Design HRT  =  10 days 1991 MOP‐8 Table 27‐V

Digester liquid volume =  96,044           cf

718,408         gal

Number of tanks 2

Assumed side water depth 25 ft

Tank Area 1,921           sq ft

Tank diameter 49.5             ft

Roundup dia to nearest 5 ft increment 50                ft <<<<<

Actiual Tank Volume 49,086         cf

367,163       gal

Total liquid digester liquid vol neglecting cone 98,172         cf

734,326       gal

Actual volumetric loading 0.43 lbs VSS/cf‐day

427               lbs VSS/1000 cf‐day

Assumed additional working depth 10 ft

total wall height 35

circumference 157 ft

Assumed wall thickness 2 ft

Assumed floor thickness 1.5 ft

concrete volume of walls  (all tanks) 814               cy <<<<<

concrete volume of floors  (all tanks) 218               cy <<<<<
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Anaerobic digester sizing  (complete mix, high‐rate)
This is a check to see how the sizing based on peak week loading comapares to sizing based on avg day loading

Post Falls  avg day WAS load 12,492           lbs dry solids/day

HARSB  avg day  WAS load 4,984             lbs dry solids/day

Total WAS load =  17,475           lbs dry solids/day

Assumed %VSS 78%

Total VSS load =  17,476           lbs dry solids/day

Assume WAS is thickened

Thickened WAS concentration 70,000           mg/l

Thickened Sludge Volume =  29,934           gpd

4,002             cf/day

 The HRT = SRT for a complete mix tank.    

Use the recommended SRT for the avgerage day loading condition.

Design HRT  =  20 days 1991 MOP‐8 Table 27‐V

Digester liquid volume =  80,037           cf

598,673         gal

Number of tanks 2

Assumed side water depth 25 ft

Minimum Tank Area 1,601             sq ft

Minimum  Tank diameter 45.1                ft

Roundup dia to nearest 5 ft increment 50                 ft <<<<<

Actiual Tank Volume 49,086           cf

367,163         gal

Total liquid digester liquid vol neglecting cone 98,172           cf

734,326         gal

Actual volumetric loading 0.18 lbs VSS/cf‐day

178                 lbs VSS/1000 cf‐day

Assumed additional working depth 10 ft

total wall height 35

circumference 157 ft

Assumed wall thickness 2 ft

Assumed floor thickness 1.5 ft

concrete volume of walls  (all tanks) 814                 cy <<<<<
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concrete volume of floors  (all tanks) 218                 cy <<<<<
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Anerobic digester capital costs

Qty Unit Unit cost Cost

Excavation at 3 times the tank volume 10,908                           cy 4$                                43,632$                                  

Tank 1

Walls 814 cy 1,000$                        814,463$                                

Bottom 218 cy 800$                           174,528$                                

Tank 2

Walls 814 cy 1,000$                        814,463$                                

Bottom  218 cy 800$                           174,528$                                

Equipment building 3000 sf 220$                           660,000$                                

Steel covers 2 ea 90,000$                      180,000$                                

Paint covers 1 ls 100,000$                    100,000$                                

Piping 1 ls 105,000$                    105,000$                                

Heat exchangers 2 ea 25,000$                      50,000$                                  

Boilers and piping 2 ea 100,000$                    200,000$                                

Mixing system and gas equipment 1 ls 500,000$                    500,000$                                

Sludge pumping 1 ls 75,000$                      75,000$                                  

Subtotal 3,891,613$                             

Site work 20% 778,323$                                

Electrical, controls and instrumentation 20% 778,323$                                

Mobilization, Bonding, Administration 12% 466,994$                                

Subtotal 2,023,639$                             

Construction subtotal 5,915,252$                             

Engineering and Administration  (25%) 25% 1,478,813.10$                       

Contingency  (20%) 20% 1,183,050.48$                       

Subtotal 2,661,864$                             

Total capital costs ( present worth) 8,577,116$                             

Total Life Cycle cost (present value)

Operating cost 8,577,000$                   
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Anaerobic Digester Operating Costs

Mixing electrical cost

Annual cost escalation 0.03$                            

Interest rate 0.03$                            

Elec cost per kWhr 0.08$                            

Total Dig  liquid volume 734,326                        gallons

Mixing energy input 0.05 hp/1000 gal

Total mixing hp 36.72 hp/1000 gal

Year Period Escalating 

Elect Unit Cost

Elec cost Present worth of 

Elec cost

[kWhr/yr] [ $/kWhr] [$/year] [$/year]

2011 0 239,939                         0.080$                           19,195$           19,195$          
2012 1 239,939                         0.082$                           19,771$           19,195$          
2013 2 239,939                         0.085$                           20,364$           19,195$          
2014 3 239,939                         0.087$                           20,975$           19,195$          
2015 4 239,939                         0.090$                           21,604$           19,195$          
2016 5 239,939                         0.093$                           22,252$           19,195$          
2017 6 239,939                         0.096$                           22,920$           19,195$          
2018 7 239,939                         0.098$                           23,608$           19,195$          
2019 8 239,939                         0.101$                           24,316$           19,195$          
2020 9 239,939                         0.104$                           25,045$           19,195$          
2021 10 239,939                         0.108$                           25,797$           19,195$          
2022 11 239,939                         0.111$                           26,571$           19,195$          
2023 12 239,939                         0.114$                           27,368$           19,195$          
2024 13 239,939                         0.117$                           28,189$           19,195$          
2025 14 239,939                         0.121$                           29,034$           19,195$          
2026 15 239,939                         0.125$                           29,905$           19,195$          
2027 16 239,939                         0.128$                           30,803$           19,195$          
2028 17 239,939                         0.132$                           31,727$           19,195$          
2029 18 239,939                         0.136$                           32,678$           19,195$          
2030 19 239,939                         0.140$                           33,659$           19,195$          
2031 20 239,939                         0.144$                           34,669$           19,195$          

present value 403,098$            

Total Life Cycle cost (present value)

Operating cost 403,000$                      
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Additional Treatment Cost

The filtrate from dewaterd anaerobic sludge is high in BOD and NH3‐N.

It is assumed that the filtrate will be treated in a side stream, or that the sizes/capacities calculated here would be an incramental addition to existing facilities

Tank volume and aeration  requirements are calculated and costs for each are estimated

VSS 78%

%TS of digester feed 7%

Average VSS destruction 50%

Year Period Dry Solids Wasted to 

digester
 Fixed solids

in DG Feed 

 Volatile solids

in DG Feed 

 Wet weight of 

DG Feed 

 Water 

[ppd] [ppd] [ppd] [ppd] [ppd]

2011 0 6,672                              1,468                        5,204                     95,313                 88,641                                 

2012 1 7,038                              1,548                        5,490                     100,543               93,505                                 

2013 2 7,404                              1,629                        5,775                     105,773               98,369                                 

2014 3 7,770                              1,709                        6,061                     111,003               103,233                              

2015 4 8,136                              1,790                        6,346                     116,233               108,097                              

2016 5 8,502                              1,871                        6,632                     121,463               112,961                              

2017 6 8,869                              1,951                        6,917                     126,693               117,824                              

2018 7 11,537                            2,538                        8,998                     164,807               153,271                              

2019 8 11,993                            2,639                        9,355                     171,333               159,340                              

2020 9 12,450                            2,739                        9,711                     177,860               165,409                              

2021 10 12,907                            2,840                        10,067                   184,386               171,479                              

2022 11 13,364                            2,940                        10,424                   190,912               177,548                              

2023 12 13,821                            3,041                        10,780                   197,438               183,617                              

2024 13 14,277                            3,141                        11,136                   203,964               189,687                              

2025 14 14,734                            3,242                        11,493                   210,490               195,756                              

2026 15 15,191                            3,342                        11,849                   217,016               201,825                              

2027 16 15,648                            3,443                        12,205                   223,542               207,894                              

2028 17 16,105                            3,543                        12,562                   230,068               213,964                              

2029 18 16,562                            3,644                        12,918                   236,595               220,033                              

2030 19 17,018                            3,744                        13,274                   243,121               226,102                              

2031 20 17,475                            3,845                        13,631                   249,647               232,172                              
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Period Fixed Solids

after Digestion

(unchanged)

Volatile Solids

after Digestion

Total Solids

after digestion

Water

after  digestion

(unchanged)

Wet weight of

sludge  after

digestion

%TS of digested 

sludge

[ppd] [ppd] [ppd] [ppd] [ppd]

2011 0 1,468                              2,602                        4,070                     88,641                 92,711                                  4.4%

2012 1 1,548                              2,745                        4,293                     93,505                 97,798                                  4.4%

2013 2 1,629                              2,888                        4,517                     98,369                 102,885                               4.4%

2014 3 1,709                              3,030                        4,740                     103,233               107,973                               4.4%

2015 4 1,790                              3,173                        4,963                     108,097               113,060                               4.4%

2016 5 1,871                              3,316                        5,186                     112,961               118,147                               4.4%

2017 6 1,951                              3,459                        5,410                     117,824               123,234                               4.4%

2018 7 2,538                              4,499                        7,037                     153,271               160,308                               4.4%

2019 8 2,639                              4,677                        7,316                     159,340               166,656                               4.4%

2020 9 2,739                              4,856                        7,595                     165,409               173,004                               4.4%

2021 10 2,840                              5,034                        7,873                     171,479               179,352                               4.4%

2022 11 2,940                              5,212                        8,152                     177,548               185,700                               4.4%

2023 12 3,041                              5,390                        8,431                     183,617               192,048                               4.4%

2024 13 3,141                              5,568                        8,709                     189,687               198,396                               4.4%

2025 14 3,242                              5,746                        8,988                     195,756               204,744                               4.4%

2026 15 3,342                              5,925                        9,267                     201,825               211,092                               4.4%

2027 16 3,443                              6,103                        9,545                     207,894               217,440                               4.4%

2028 17 3,543                              6,281                        9,824                     213,964               223,788                               4.4%

2029 18 3,644                              6,459                        10,103                   220,033               230,136                               4.4%

2030 19 3,744                              6,637                        10,381                   226,102               236,484                               4.4%

2031 20 3,845                              6,815                        10,660                   232,172               242,831                               4.4%
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%TS of dewatered sludge cake 20%

NH3‐N in filtrate 921                                  mg/l 1997 MOP8 table 27‐VI

BOD in filtrate 8,527                              mg/l 1997 MOP8 table 27‐VI

Period Wet weight of

dewatered sludge 

cake

 Water removed 

by

dewatering 

 Water removed 

by

dewatering 

NH3‐N load BOD load AOR Load AOR Load

[ppd] [ppd] [gpd] [ppd] [ppd] [ppd] [lbs/hr]

0 20,349                            72,362                     8,676                     67                         617                                       1,232                       51                         

1 21,466                            76,332                     9,153                     70                         651                                       1,300                       54                         

2 22,583                            80,303                     9,629                     74                         685                                       1,367                       57                         

3 23,699                            84,273                     10,105                   78                         719                                       1,435                       60                         

4 24,816                            88,244                     10,581                   81                         752                                       1,503                       63                         

5 25,932                            92,215                     11,057                   85                         786                                       1,570                       65                         

6 27,049                            96,185                     11,533                   89                         820                                       1,638                       68                         

7 35,186                            125,122                   15,003                   115                       1,067                                    2,130                       89                         

8 36,580                            130,076                   15,597                   120                       1,109                                    2,215                       92                         

9 37,973                            135,031                   16,191                   124                       1,151                                    2,299                       96                         

10 39,366                            139,986                   16,785                   129                       1,194                                    2,384                       99                         

11 40,760                            144,940                   17,379                   133                       1,236                                    2,468                       103                      

12 42,153                            149,895                   17,973                   138                       1,278                                    2,552                       106                      

13 43,546                            154,849                   18,567                   143                       1,320                                    2,637                       110                      

14 44,940                            159,804                   19,161                   147                       1,363                                    2,721                       113                      

15 46,333                            164,759                   19,755                   152                       1,405                                    2,805                       117                      

16 47,726                            169,713                   20,349                   156                       1,447                                    2,890                       120                      

17 49,120                            174,668                   20,943                   161                       1,489                                    2,974                       124                      

18 50,513                            179,623                   21,537                   165                       1,532                                    3,058                       127                      

19 51,906                            184,577                   22,132                   170                       1,574                                    3,143                       131                      

20 53,300                            189,532                   22,726                   175                       1,616                                    3,227                       134                      
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Annual cost escalation 0.03$                            

Interest rate 0.03$                            

Elec cost per kWhr 0.08$                            

Cs 9.17 mg/l O2 saturation constant under standard conditions

ACF 0.915 n/a Altitude Correction Factor 

alpha 0.8 n/a O2 transfer correction factor

beta 0.95 n/a Salinity-surface tension correction factor

C1 2 mg/l Desired O2 in basin

T 20 degrees C Basin temperature

Cw 9.17 mg/l O2 saturation concentration at actual temperature 

SOTR 3.5 lbs / HP‐hr

Period SOR Hp Req'd KiloWatts KW‐hrs/yr Escalating 

Elect Unit Cost

Elec cost Present worth of 

Elec cost

[lbs/hr] [ $/kWhr] [$/year] [$/year]

0 99                              28                           21 183,940             0.080$                                 14,715$            14,715$          
1 104                            30                           22 194,033             0.082$                                 15,988$            15,523$          
2 109                            31                           23 204,126             0.085$                                 17,325$            16,330$          
3 115                            33                           24 214,219             0.087$                                 18,727$            17,138$          
4 120                            34                           26 224,312             0.090$                                 20,197$            17,945$          
5 126                            36                           27 234,405             0.093$                                 21,739$            18,752$          
6 131                            37                           28 244,498             0.096$                                 23,356$            19,560$          
7 170                            49                           36 318,053             0.098$                                 31,293$            25,444$          
8 177                            51                           38 330,648             0.101$                                 33,508$            26,452$          
9 184                            53                           39 343,242             0.104$                                 35,828$            27,459$          
10 191                            54                           41 355,837             0.108$                                 38,257$            28,467$          
11 197                            56                           42 368,431             0.111$                                 40,800$            29,474$          
12 204                            58                           43 381,025             0.114$                                 43,460$            30,482$          
13 211                            60                           45 393,620             0.117$                                 46,244$            31,490$          
14 218                            62                           46 406,214             0.121$                                 49,155$            32,497$          
15 224                            64                           48 418,809             0.125$                                 52,199$            33,505$          
16 231                            66                           49 431,403             0.128$                                 55,382$            34,512$          
17 238                            68                           51 443,998             0.132$                                 58,709$            35,520$          
18 245                            70                           52 456,592             0.136$                                 62,185$            36,527$          
19 251                            72                           54 469,186             0.140$                                 65,818$            37,535$          
20 258                            74                           55 481,781             0.144$                                 69,612$            38,542$          

present value 567,870$           
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Design flow rate 22,726                           gpd,   based on the 20th year

Design HRT  =  2 days

Tank volume 45,451                           gallons

Qty Unit Unit cost Cost

Side‐stream treatment, tank 46,000                           gallons 2.00$                       92,000$               

Mixing/aeration system 1                                     ls 75,000$                  75,000$               

Treatment equipment 1                                     ls 150,000$                150,000$            

pumping 1                                     ls 150,000$                150,000$            

Subtotal 467,000$            

Equipment Installation 375,000$                      % 10% 37,500.00$         

Site work and piping 467,000$                      % 10% 46,700.00$         

Electrical and instrumentation 467,000$                      % 20% 93,400.00$         

Construction total 644,600$            

Bonding, Administration 644,600$                      % 12% 77,352$               

Engineering and Administration  (25%) 644,600$                      % 25% 161,150$            

Contingency  (20%) 644,600$                      % 20% 128,920$            

Admin Total 367,422$            

Total capital costs ( present worth) 1,012,022$         

Total Life Cycle cost (present value)

Capital cost 1,012,000$                   

Operating cost 568,000$                      

total 1,580,000$                   
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Cost of Dewatering Facility

Determine the number of Screw Presses needed;

Screw press loading rates from Huber

Approximate throughput at 1% feed:   RoS3.2: 54 gpm

Approximate throughput at 2% feed:   RoS3.2: 45 gpm

Approximate throughput at 3% feed:   RoS3.2: 36 gpm

polymer:    20lbs/dt

Throughput of Huber RoS3.2 at 3‐4% feed 36 gpm

Operating days per week 7 days/week

Operating hours per day 12 hours/day

Year Period Total Solids

after digestion at 

max week

max wk = 2.4xAvg

%TS of digested 

sludge

Vol of Digested 

Sludge

Number of 

screw presses 

needed

Roundup

[ppd] [gpd]

2011 0 9,768                        4.4% 26,679                           1.0 2.0

2012 1 10,304                      4.4% 28,143                           1.1 2.0

2013 2 10,840                      4.4% 29,607                           1.1 2.0

2014 3 11,376                      4.4% 31,071                           1.2 2.0

2015 4 11,912                      4.4% 32,535                           1.3 2.0

2016 5 12,448                      4.4% 33,999                           1.3 2.0

2017 6 12,983                      4.4% 35,463                           1.4 2.0

2018 7 16,889                      4.4% 46,132                           1.8 2.0

2019 8 17,558                      4.4% 47,959                           1.9 2.0

2020 9 18,227                      4.4% 49,785                           1.9 2.0

2021 10 18,896                      4.4% 51,612                           2.0 2.0

2022 11 19,565                      4.4% 53,439                           2.1 3.0

2023 12 20,233                      4.4% 55,266                           2.1 3.0

2024 13 20,902                      4.4% 57,092                           2.2 3.0

2025 14 21,571                      4.4% 58,919                           2.3 3.0

2026 15 22,240                      4.4% 60,746                           2.3 3.0

2027 16 22,909                      4.4% 62,573                           2.4 3.0

2028 17 23,577                      4.4% 64,399                           2.5 3.0

2029 18 24,246                      4.4% 66,226                           2.6 3.0

2030 19 24,915                      4.4% 68,053                           2.6 3.0

2031 20 25,584                      4.4% 69,880                           2.7 3.0



Dewatering redundancy will be provided by operating one unit 6 days/week at 16 hrs/day

Qty Unit Unit cost Cost

Dewatering feed tank 150,000                 gallons 1.50$                            225,000$                     

Dewatering building 3,000                     sq 225$                              675,000$                     

Subtotal 900,000$                     

Mixing system for dewatering feed tank 1                            ls 50,000$                        50,000$                       

feed pumps 3                            ls 30,000$                        90,000$                       

Huber RoS3 3.0                         ls 225,000$                      675,000$                     

Huber dewatered sludge screw conveyor 1.0                         ls 70,000$                        70,000$                       

Conveyor shuttle for loading trucks 1                            ls 25,000$                        25,000$                       

Polymer system 1                            ls 18,000$                        18,000$                       

Subtotal 928,000$                     

Equipment Installation 928,000$               % 10% 92,800$                       

Site work and piping 900,000$               % 10% 90,000$                       

Electrical and instrumentation 1,828,000$            % 20% 365,600$                     

Construction total 2,376,400$                  

Bonding, Administration 2,376,400$            % 12% 285,168$                     

Engineering and Administration  (25%) 2,376,400$            % 25% 594,100$                     

Contingency  (20%) 2,376,400$            % 20% 475,280$                     

Admin Total 1,354,548$                  

Total capital costs ( present worth) 3,731,000$                 



Cost of sludge disposal by a third party

Annual cost escalation 0.03$                             3.0%

Interest rate 0.03$                             3.0%

Elec cost per kWhr 0.08$                            

Initial disposal cost 65.00$                           per wet ton

%TS of dewatered sludge 20%

Year Period Wet weight of

dewatered sludge 

cake

>>>>> Escalating 

Disposal cost

Disposal cost Present worth

of disposal cost

[ppd] [Wtons/yr] [$/wet ton] [$/year] [$/year]

2011 0 20,349                    3,714                65.00$              241,394$                              $241,394
2012 1 21,466                    3,918                66.95$              262,279$                              $254,640
2013 2 22,583                    4,121                68.96$              284,200$                              $267,885
2014 3 23,699                    4,325                71.03$              307,200$                              $281,131
2015 4 24,816                    4,529                73.16$              331,324$                              $294,377
2016 5 25,932                    4,733                75.35$              356,619$                              $307,622
2017 6 27,049                    4,936                77.61$              383,133$                              $320,868
2018 7 35,186                    6,422                79.94$              513,347$                              $417,398
2019 8 36,580                    6,676                82.34$              549,685$                              $433,926
2020 9 37,973                    6,930                84.81$              587,741$                              $450,455
2021 10 39,366                    7,184                87.35$              627,586$                              $466,983
2022 11 40,760                    7,439                89.98$              669,293$                              $483,511
2023 12 42,153                    7,693                92.67$              712,937$                              $500,040
2024 13 43,546                    7,947                95.45$              758,598$                              $516,568
2025 14 44,940                    8,201                98.32$              806,356$                              $533,096
2026 15 46,333                    8,456                101.27$            856,297$                              $549,625
2027 16 47,726                    8,710                104.31$            908,510$                              $566,153
2028 17 49,120                    8,964                107.44$            963,084$                              $582,681
2029 18 50,513                    9,219                110.66$            1,020,115$                           $599,210
2030 19 51,906                    9,473                113.98$            1,079,701$                           $615,738
2031 20 53,300                    9,727                117.40$            1,141,944$                           $632,266

Present Worth Cost 9,320,000$              

Total Life Cycle cost (present value)

Operating cost 9,320,000$          



Summary Costs‐ Anaerobic Digestion Facility for HARSB 

Capital Cost Operating Cost Total

Cost to truck solids from Post Falls to the Joint Digestion Facility at HARSB ‐$                       ‐$                          

Sludge Re‐wetting at the Joint Digestion Facility ‐$                               ‐$                       ‐$                          

Aerobic Holding Tank  1,730,000$                   439,000$              2,169,000$              

Sludge Thickening 474,000$                      474,000$                 

Anerobic digesters 6,587,000$                   145,000$              6,732,000$              

Dewatering Facility 3,210,000$                   3,210,000$              

Side Stream Treatment 877,000$                      165,000$              1,042,000$              

Cost of sludge disposal 2,710,000$           2,710,000$              

Total 12,878,000$                 3,459,000$           16,337,000$            
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Common Assumptions
Note:   There are other assumption in each individual tab

Yellow cells are user inputs.   

Only change numbers in yellow cells.

Blue cells mean the value is copied from another place.  

Don't change blue cells.

 Orange cells are  results.

Don't change orange cells 

Annual cost escalation 3.0%

Interest rate 3.0%

Elec cost per kWhr 0.08$      

Concentration of digester feed solids 70,000 mg/l

7.0%

Volatile Solids of digester feed 78%
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Sludge Production Estimates

This data was copied in from the PF and HARSB Facilities Plan Biosolids alternative spreadsheets 

It must be manually updated if the sludge production estimates are changed

Post Falls Post Falls Post Falls HARSB HARSB HARSB Total

Period Year  Flow Dry Solids Wasted Year Flow Dry Solids Wasted Year Dry Solids Wasted

[mgd] [dry lbs/day] [mgd] [dry lbs/day] [dry lbs/day]

0 2011 2.40 ‐                            2011 1.21 2,008                                   0 2011 2,008                         

1 2012 2.54 ‐                            0 2012 1.27 2,102                                   1 2012 2,102                         

2 2013 2.68 ‐                            1 2013 1.32 2,196                                   2 2013 2,196                         

3 2014 2.82 ‐                            2 2014 1.38 2,290                                   3 2014 2,290                         

4 2015 2.96 ‐                            3 2015 1.44 2,384                                   4 2015 2,384                         

5 2016 3.10 ‐                            4 2016 1.49 2,478                                   5 2016 2,478                         

6 2017 3.24 ‐                            5 2017 1.55 2,572                                   6 2017 2,572                         

7 2018 3.38 ‐                            begin alum additon 6 2018 1.61 3,417                                   begin alum additon 7 2018 3,417                         

8 2019 3.52 ‐                            7 2019 1.66 3,537                                   8 2019 3,537                         

9 2020 3.66 ‐                            8 2020 1.72 3,658                                   9 2020 3,658                         

10 2021 3.80 ‐                            9 2021 1.78 3,778                                   10 2021 3,778                         

11 2022 3.94 ‐                            10 2022 1.83 3,899                                   11 2022 3,899                         

12 2023 4.08 ‐                            11 2023 1.89 4,019                                   12 2023 4,019                         

13 2024 4.22 ‐                            12 2024 1.95 4,140                                   13 2024 4,140                         

14 2025 4.36 ‐                            13 2025 2.00 4,260                                   14 2025 4,260                         

15 2026 4.50 ‐                            14 2026 2.06 4,381                                   15 2026 4,381                         

16 2027 4.64 ‐                            15 2027 2.12 4,501                                   16 2027 4,501                         

17 2028 4.78 ‐                            16 2028 2.17 4,622                                   17 2028 4,622                         

18 2029 4.92 ‐                            17 2029 2.23 4,743                                   18 2029 4,743                         

19 2030 5.06 ‐                            18 2030 2.29 4,863                                   19 2030 4,863                         

20 2031 5.20 ‐                            19 2031 2.34 4,984                                   20 2031 4,984                          <<<<Design Year

20 2032 2.40 5,104                                  

Sum ‐                            74,835                                 74,835                       

% from HARSB 100%

% from PF 0%

3 of 20 10/17/2012      3:13 PM

\\Cdafiles\Public\Projects\JUB\20‐11‐022 Post_Falls_WRF Facility Plan & EID\Spreadsheets\Joint Digestion\Anaerobic Digestion Facility for HARSB.xlsx



Cost to truck solids from Post Falls to the Joint Digestion Facility at HARSB
This evaluation assumes that the solids are dewatered at Post Falls and re‐wetted at HARSB

Annual cost escalation 3.0%

Interest rate 3.0%

%TS of dewatered sludge 14.0%

Unit weight of dewaterd sludge                         1,600  lbs/cy 

Round trip truck time to

Joint Digestion Site 3.00 /hr

Tuck capacity 12.00 cy

Trucking cost 100.00$                    /hr

Year Period Avg Dry Solids 

Wasted 

at PFWRF

Dewatered 

Sludge

Sludge vol @ 

1600 lbs/cy

Escalating

Trucking Cost

Trucking Cost Present worth Cost

of Trucking

[ppd] [Wtons/day] [cy/day] [$/hr] [ $/year] [$/year]

2011 0 0 0.0 ‐                          100.00$                 ‐$                        ‐$                               

2012 1 0 0.0 ‐                          103.00$                 ‐$                        ‐$                               

2013 2 0 0.0 ‐                          106.09$                 ‐$                        ‐$                               

2014 3 0 0.0 ‐                          109.27$                 ‐$                        ‐$                               

2015 4 0 0.0 ‐                          112.55$                 ‐$                        ‐$                               

2016 5 0 0.0 ‐                          115.93$                 ‐$                        ‐$                               

2017 6 0 0.0 ‐                          119.41$                 ‐$                        ‐$                               

2018 7 0 0.0 ‐                          122.99$                 ‐$                        ‐$                               

2019 8 0 0.0 ‐                          126.68$                 ‐$                        ‐$                               

2020 9 0 0.0 ‐                          130.48$                 ‐$                        ‐$                               

2021 10 0 0.0 ‐                          134.39$                 ‐$                        ‐$                               

2022 11 0 0.0 ‐                          138.42$                 ‐$                        ‐$                               

2023 12 0 0.0 ‐                          142.57$                 ‐$                        ‐$                               

2024 13 0 0.0 ‐                          146.85$                 ‐$                        ‐$                               

2025 14 0 0.0 ‐                          151.26$                 ‐$                        ‐$                               

2026 15 0 0.0 ‐                          155.80$                 ‐$                        ‐$                               

2027 16 0 0.0 ‐                          160.47$                 ‐$                        ‐$                               

2028 17 0 0.0 ‐                          165.28$                 ‐$                        ‐$                               

2029 18 0 0.0 ‐                          170.24$                 ‐$                        ‐$                               

2030 19 0 0.0 ‐                          175.35$                 ‐$                        ‐$                               

2031 20 0 0.0 ‐                          180.61$                 ‐$                        ‐$                               

present value -$                       

Total Life Cycle cost (present value)

Operating cost ‐$                          
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Sludge Re‐wetting at the Joint Digestion Facility
This is the estimated costs to re‐wet the PFWRF dewatered sludge at the Joint digestion Facility

Initial Equipment Cost ‐$                           

Equipment installation (15%) ‐$                            15%

Support equipment  (20%) ‐$                            20%

Subtotal ‐$                           

Electrical, Controls  (20%) ‐$                            20%

Mobilization, Bonding, Administration  (12%) ‐$                            12%

Construction costs ‐$                           

Engineering and Administration ‐$                            25%

Contingency ‐$                            20%

Total capital costs ‐$                            ( present worth)

Annual cost escalation 0.03$                 

Interest rate 0.03$                 

Elec cost per kWhr 0.08$                 

Hp 50

Run time per day 0 hrs

Year Period Escalating 

Elect Unit Cost

Elec cost Present worth of 

Elec cost

[ $/kWhr] [$/year] [$/year]

2011 0 0.080$                              ‐$                            ‐$                           

2012 1 0.082$                              ‐$                            ‐$                           

2013 2 0.085$                              ‐$                            ‐$                           

2014 3 0.087$                              ‐$                            ‐$                           

2015 4 0.090$                              ‐$                            ‐$                           

2016 5 0.093$                              ‐$                            ‐$                           

2017 6 0.096$                              ‐$                            ‐$                           

2018 7 0.098$                              ‐$                            ‐$                           

2019 8 0.101$                              ‐$                            ‐$                           

2020 9 0.104$                              ‐$                            ‐$                           

2021 10 0.108$                              ‐$                            ‐$                           

2022 11 0.111$                              ‐$                            ‐$                           

2023 12 0.114$                              ‐$                            ‐$                           

2024 13 0.117$                              ‐$                            ‐$                           

2025 14 0.121$                              ‐$                            ‐$                           

2026 15 0.125$                              ‐$                            ‐$                           

2027 16 0.128$                              ‐$                            ‐$                           

2028 17 0.132$                              ‐$                            ‐$                           

2029 18 0.136$                              ‐$                            ‐$                           

2030 19 0.140$                              ‐$                            ‐$                           

2031 20 0.144$                              ‐$                            ‐$                           

present value ‐$                           

Total Life Cycle cost (present value)

Capital cost ‐$                                 

Operating cost ‐$                                 

Total ‐$                                 
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Sludge Thickening

The WAS will need to be thickened prior to being fed to the AN digesters.

A GBT can be installed into the existing dewatering building

Initial Equipment Cost, 2 meter with appurtenances 200,000$                       

Equipment installation (15%) 30,000$                          15%

Support equipment  (20%) 40,000$                          20%

Subtotal 270,000$                       

Electrical, Controls  (20%) 54,000$                          20%

Site work and piping  (20%) 54,000$                          20%

Mobilization, Bonding, Administration  (12%) 32,400$                          12%

Subtotal 140,400$                       

Engineering and Administration 35,100$                          25%

Contingency 28,080$                          20%

Subtotal 63,180$                         

Total capital costs 474,000$                       ( present worth)



Aerobic Holding Tank 

This is an new sludge holding tank that will hold WAS.  

HARSB has only one tanks.   A second tank is needed for redundancy.

Qty Unit Unit cost Cost

Tank, complete 300,000                         gal 1.50$                               450,000$                      

Blower bldg 750 sf 220$                                165,000$                      

Blowers/pumps 3 ea 50,000$                          150,000$                      

Diffuser system/mixing system 1 ls 75,000$                          75,000$                        

Subtotal 840,000$                      

Site work 10% 84,000$                        

Electrical, controls and instrumentation 20% 168,000$                      

Mobilization, Bonding, Administration 12% 100,800$                      

Subtotal 352,800$                      

Total Construction 1,192,800$                   

Engineering and Administration 25% 298,200$                      

Contingency 20% 238,560$                      

Total capital costs ( present worth) 1,729,560$                   



Annual cost escalation 0.03$                             

Interest rate 0.03$                             

Elec cost per kWhr 0.08$                             

Hp 40

Run time per day 24 hrs

Year Period Escalating 

Elect Unit Cost

Elec cost Present worth of Elec 

cost

[ $/kWhr] [$/year] [$/year]

2011 0 0.080$                             20,903.80$                    $20,903.80

2012 1 0.082$                             21,530.92$                    $20,903.80

2013 2 0.085$                             22,176.84$                    $20,903.80

2014 3 0.087$                             22,842.15$                    $20,903.80

2015 4 0.090$                             23,527.41$                    $20,903.80

2016 5 0.093$                             24,233.24$                    $20,903.80

2017 6 0.096$                             24,960.23$                    $20,903.80

2018 7 0.098$                             25,709.04$                    $20,903.80

2019 8 0.101$                             26,480.31$                    $20,903.80

2020 9 0.104$                             27,274.72$                    $20,903.80

2021 10 0.108$                             28,092.96$                    $20,903.80

2022 11 0.111$                             28,935.75$                    $20,903.80

2023 12 0.114$                             29,803.82$                    $20,903.80

2024 13 0.117$                             30,697.94$                    $20,903.80

2025 14 0.121$                             31,618.88$                    $20,903.80

2026 15 0.125$                             32,567.44$                    $20,903.80

2027 16 0.128$                             33,544.47$                    $20,903.80

2028 17 0.132$                             34,550.80$                    $20,903.80

2029 18 0.136$                             35,587.33$                    $20,903.80

2030 19 0.140$                             36,654.95$                    $20,903.80

2031 20 0.144$                             37,754.59$                    $20,903.80

present value 438,979.87$                

Total Life Cycle cost (present value)

Capital cost 1,730,000$                   

Operating cost 439,000$                       

Total 2,169,000$                   



Anaerobic digester sizing  (complete mix, high‐rate)
Based on peak week solids production from PFWRF and HARSB

Assume complete mix, high‐rate digester, 95F operating temperature

Post Falls  max week WAS load ‐                  lbs dry solids/day [max week = 2.4 x Avg]

HARSB  max week  WAS load 11,960           lbs dry solids/day [max week = 2.4 x Avg]

Total WAS load =  11,960           lbs dry solids/day

Assumed %VSS 78%

Total VSS load =  11,961           lbs dry solids/day

Assume WAS is thickened

Thickened WAS concentration 70,000           mg/l

Thickened Sludge Volume =  20,487           gpd

2,739             cf/day

 The HRT = SRT for a complete mix tank.    

Use the minimum recommended SRT for the peak week loading condition.

Design HRT  =  10 days 1991 MOP‐8 Table 27‐V

Digester liquid volume =  27,389           cf

204,873         gal

Number of tanks 2

Assumed side water depth 25 ft

Tank Area 548                  sq ft

Tank diameter 26.4               ft

Roundup dia to nearest 5 ft increment 30                ft <<<<<

Actiual Tank Volume 17,671           cf

132,179         gal

Total liquid digester liquid vol neglecting cone 35,342           cf

264,357         gal

Actual volumetric loading 0.34 lbs VSS/cf‐day

338                  lbs VSS/1000 cf‐day

Assumed additional working depth 10 ft

total wall height 35

circumference 94 ft

Assumed wall thickness 2 ft

Assumed floor thickness 1.5 ft

concrete volume of walls  (all tanks) 489                  cy <<<<<

concrete volume of floors  (all tanks) 79                    cy <<<<<
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Anaerobic digester sizing  (complete mix, high‐rate)
This is a check to see how the sizing based on peak week loading comapares to sizing based on avg day loading

Post Falls  avg day WAS load ‐                  lbs dry solids/day

HARSB  avg day  WAS load 4,984             lbs dry solids/day

Total WAS load =  4,984             lbs dry solids/day

Assumed %VSS 78%

Total VSS load =  4,984             lbs dry solids/day

Assume WAS is thickened

Thickened WAS concentration 70,000           mg/l

Thickened Sludge Volume =  8,536             gpd

1,141             cf/day

 The HRT = SRT for a complete mix tank.    

Use the recommended SRT for the avgerage day loading condition.

Design HRT  =  20 days 1991 MOP‐8 Table 27‐V

Digester liquid volume =  22,825           cf

170,728         gal

Number of tanks 2

Assumed side water depth 25 ft

Minimum Tank Area 456                 sq ft

Minimum  Tank diameter 24.1                ft

Roundup dia to nearest 5 ft increment 25                 ft <<<<<

Actiual Tank Volume 12,271           cf

91,791           gal

Total liquid digester liquid vol neglecting cone 24,543           cf

183,581         gal

Actual volumetric loading 0.20 lbs VSS/cf‐day

203                 lbs VSS/1000 cf‐day

Assumed additional working depth 10 ft

total wall height 35

circumference 79 ft

Assumed wall thickness 2 ft

Assumed floor thickness 1.5 ft

concrete volume of walls  (all tanks) 407                 cy <<<<<

concrete volume of floors  (all tanks) 55                    cy <<<<<
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Anerobic digester capital costs

Qty Unit Unit cost Cost

Excavation (3 times the tank volume) 3927 cy 4$                                15,708$                                  

Tank 1

Walls 489 cy 1,000$                        488,678$                                

Bottom 79 cy 800$                           62,830$                                  

Tank 2

Walls 489 cy 1,000$                        488,678$                                

Bottom  79 cy 800$                           62,830$                                  

Equipment building 3000 sf 220$                           660,000$                                

Steel covers 2 ea 90,000$                      180,000$                                

Paint covers 1 ls 100,000$                    100,000$                                

Piping 1 ls 105,000$                    105,000$                                

Heat exchangers 2 ea 25,000$                      50,000$                                  

Boilers and piping 2 ea 100,000$                   200,000$                                

Mixing system and gas equipment 1 ls 500,000$                    500,000$                                

Sludge pumping 1 ls 75,000$                      75,000$                                  

Subtotal 2,988,723$                             

Site work 20% 597,745$                                

Electrical, controls and instrumentation 20% 597,745$                                
Mobilization, Bonding, Administration 12% 358,647$                                

Subtotal 1,554,136$                             

Construction subtotal 4,542,859$                             

Engineering and Administration  (25%) 25% 1,135,714.76$                       

Contingency  (20%) 20% 908,571.81$                          

Subtotal 2,044,287$                             

Total capital costs ( present worth) 6,587,146$                             

Total Life Cycle cost (present value)

Operating cost 6,587,000$                   
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Anaerobic Digester Operating Costs

Mixing electrical cost

Annual cost escalation 0.03$                            

Interest rate 0.03$                            

Elec cost per kWhr 0.08$                            

Total Dig  liquid volume 264,357                        gallons

Mixing energy input 0.05 hp/1000 gal

Total mixing hp 13.22 hp/1000 gal

Year Period Escalating 

Elect Unit Cost

Elec cost Present worth of 

Elec cost

[kWhr/yr] [ $/kWhr] [$/year] [$/year]

2011 0 86,378                            0.080$                           6,910$             6,910$            
2012 1 86,378                            0.082$                           7,118$             6,910$            
2013 2 86,378                            0.085$                           7,331$             6,910$            
2014 3 86,378                            0.087$                           7,551$             6,910$            
2015 4 86,378                            0.090$                           7,778$             6,910$            
2016 5 86,378                            0.093$                           8,011$             6,910$            
2017 6 86,378                            0.096$                           8,251$             6,910$            
2018 7 86,378                            0.098$                           8,499$             6,910$            
2019 8 86,378                            0.101$                           8,754$             6,910$            
2020 9 86,378                            0.104$                           9,016$             6,910$            
2021 10 86,378                            0.108$                           9,287$             6,910$            
2022 11 86,378                            0.111$                           9,565$             6,910$            
2023 12 86,378                            0.114$                           9,852$             6,910$            
2024 13 86,378                          0.117$                          10,148$           6,910$            
2025 14 86,378                          0.121$                          10,452$           6,910$            
2026 15 86,378                          0.125$                          10,766$           6,910$            
2027 16 86,378                          0.128$                          11,089$           6,910$            
2028 17 86,378                          0.132$                          11,422$           6,910$            
2029 18 86,378                          0.136$                          11,764$           6,910$            
2030 19 86,378                          0.140$                          12,117$           6,910$            
2031 20 86,378                          0.144$                          12,481$           6,910$            

present value 145,115$           

Total Life Cycle cost (present value)

Operating cost 145,000$                     
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Additional Treatment Cost

The filtrate from dewaterd anaerobic sludge is high in BOD and NH3‐N.

It is assumed that the filtrate will be treated in a side stream, or that the sizes/capacities calculated here would be an incramental addition to existing facilities

Tank volume and aeration  requirements are calculated and costs for each are estimated

VSS 78%

%TS of digester feed 7%

Average VSS destruction 50%

Year Period Dry Solids Wasted to 

digester
 Fixed solids

in DG Feed 

 Volatile solids

in DG Feed 

 Wet weight of 

DG Feed 

 Water 

[ppd] [ppd] [ppd] [ppd] [ppd]

2011 0 2,008                              442                           1,566                     28,688                 26,680                                 

2012 1 2,102                              462                           1,640                     30,032                 27,930                                 

2013 2 2,196                              483                           1,713                     31,375                 29,179                                 

2014 3 2,290                              504                           1,786                     32,719                 30,429                                 

2015 4 2,384                              525                           1,860                     34,063                 31,678                                 

2016 5 2,478                              545                           1,933                     35,406                 32,928                                 

2017 6 2,572                              566                           2,007                     36,750                 34,177                                 

2018 7 3,417                              752                           2,665                     48,813                 45,396                                 

2019 8 3,537                              778                           2,759                     50,534                 46,997                                 

2020 9 3,658                              805                           2,853                     52,256                 48,598                                 

2021 10 3,778                              831                           2,947                     53,977                 50,199                                 

2022 11 3,899                              858                           3,041                     55,699                 51,800                                 

2023 12 4,019                              884                           3,135                     57,421                 53,401                                 

2024 13 4,140                              911                           3,229                     59,142                 55,002                                 

2025 14 4,260                              937                           3,323                     60,864                 56,603                                 

2026 15 4,381                              964                           3,417                     62,585                 58,204                                 

2027 16 4,501                              990                           3,511                     64,307                 59,805                                 

2028 17 4,622                              1,017                        3,605                     66,029                 61,407                                 

2029 18 4,743                              1,043                        3,699                     67,750                 63,008                                 

2030 19 4,863                              1,070                        3,793                     69,472                 64,609                                 

2031 20 4,984                              1,096                        3,887                     71,193                 66,210                                 
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Period Fixed Solids

after Digestion

(unchanged)

Volatile Solids

after Digestion

Total Solids

after digestion

Water

after  digestion

(unchanged)

Wet weight of

sludge  after

digestion

%TS of digested 

sludge

[ppd] [ppd] [ppd] [ppd] [ppd]

2011 0 442                                  783                           1,225                     26,680                 27,905                                  4.4%

2012 1 462                                  820                           1,282                     27,930                 29,212                                  4.4%

2013 2 483                                  857                           1,340                     29,179                 30,519                                  4.4%

2014 3 504                                  893                           1,397                     30,429                 31,826                                  4.4%

2015 4 525                                  930                           1,454                     31,678                 33,133                                  4.4%

2016 5 545                                  967                           1,512                     32,928                 34,439                                  4.4%

2017 6 566                                  1,003                        1,569                     34,177                 35,746                                  4.4%

2018 7 752                                  1,333                        2,084                     45,396                 47,480                                  4.4%

2019 8 778                                  1,380                        2,158                     46,997                 49,155                                  4.4%

2020 9 805                                  1,427                        2,231                     48,598                 50,829                                  4.4%

2021 10 831                                  1,474                        2,305                     50,199                 52,504                                  4.4%

2022 11 858                                  1,521                        2,378                     51,800                 54,178                                  4.4%

2023 12 884                                  1,568                        2,452                     53,401                 55,853                                  4.4%

2024 13 911                                  1,615                        2,525                     55,002                 57,528                                  4.4%

2025 14 937                                  1,662                        2,599                     56,603                 59,202                                  4.4%

2026 15 964                                  1,709                        2,672                     58,204                 60,877                                  4.4%

2027 16 990                                  1,756                        2,746                     59,805                 62,551                                  4.4%

2028 17 1,017                              1,803                        2,819                     61,407                 64,226                                  4.4%

2029 18 1,043                              1,850                        2,893                     63,008                 65,901                                  4.4%

2030 19 1,070                              1,897                        2,966                     64,609                 67,575                                  4.4%

2031 20 1,096                              1,944                        3,040                     66,210                 69,250                                  4.4%
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%TS of dewatered sludge cake 20%

NH3‐N in filtrate 921                                  mg/l 1997 MOP8 table 27‐VI

BOD in filtrate 8,527                              mg/l 1997 MOP8 table 27‐VI

Period Wet weight of

dewatered sludge 

cake

 Water removed 

by

dewatering 

 Water removed 

by

dewatering 

NH3‐N load BOD load AOR Load AOR Load

[ppd] [ppd] [gpd] [ppd] [ppd] [ppd] [lbs/hr]

0 6,125                              21,780                     2,612                     20                         186                                       371                           15                         

1 6,412                              22,800                     2,734                     21                         194                                       388                           16                         

2 6,699                              23,820                     2,856                     22                         203                                       406                           17                         

3 6,986                              24,840                     2,978                     23                         212                                       423                           18                         

4 7,272                              25,860                     3,101                     24                         221                                       440                           18                         

5 7,559                              26,880                     3,223                     25                         229                                       458                           19                         

6 7,846                              27,900                     3,345                     26                         238                                       475                           20                         

7 10,421                            37,058                     4,443                     34                         316                                       631                           26                         

8 10,789                            38,366                     4,600                     35                         327                                       653                           27                         

9 11,157                            39,673                     4,757                     37                         338                                       676                           28                         

10 11,524                            40,980                     4,914                     38                         349                                       698                           29                         

11 11,892                            42,287                     5,070                     39                         361                                       720                           30                         

12 12,259                            43,594                     5,227                     40                         372                                       742                           31                         

13 12,627                            44,901                     5,384                     41                         383                                       765                           32                         

14 12,994                            46,208                     5,541                     43                         394                                       787                           33                         

15 13,362                            47,515                     5,697                     44                         405                                       809                           34                         

16 13,730                            48,822                     5,854                     45                         416                                       831                           35                         

17 14,097                            50,129                     6,011                     46                         427                                       854                           36                         

18 14,465                            51,436                     6,167                     47                         439                                       876                           36                         

19 14,832                            52,743                     6,324                     49                         450                                       898                           37                         

20 15,200                            54,050                     6,481                     50                         461                                       920                           38                         

15  of  20 3:13 PM10/17/2012

Additional Aeration Cost

\\Cdafiles\Public\Projects\JUB\20‐11‐022 Post_Falls_WRF Facility Plan & EID\Spreadsheets\Joint Digestion\Anaerobic Digestion Facility for HARSB.xlsx



Annual cost escalation 0.03$                            

Interest rate 0.03$                            

Elec cost per kWhr 0.08$                            

Cs 9.17 mg/l O2 saturation constant under standard conditions

ACF 0.915 n/a Altitude Correction Factor 

alpha 0.8 n/a O2 transfer correction factor

beta 0.95 n/a Salinity-surface tension correction factor

C1 2 mg/l Desired O2 in basin

T 20 degrees C Basin temperature

Cw 9.17 mg/l O2 saturation concentration at actual temperature 

SOTR 3.5 lbs / HP‐hr

Period SOR Hp Req'd KiloWatts KW‐hrs/yr Escalating 

Elect Unit Cost

Elec cost Present worth of 

Elec cost

[lbs/hr] [ $/kWhr] [$/year] [$/year]

0 30                              8                                6 55,364                 0.080$                                 4,429$              4,429$            
1 31                              9                                7 57,957                 0.082$                                 4,776$              4,637$            
2 32                              9                                7 60,550                 0.085$                                 5,139$              4,844$            
3 34                              10                             7 63,143                 0.087$                                 5,520$              5,051$            
4 35                              10                             8 65,736                 0.090$                                 5,919$              5,259$            
5 37                              10                             8 68,328                 0.093$                                 6,337$              5,466$            
6 38                              11                             8 70,921                 0.096$                                 6,775$              5,674$            
7 50                              14                             11 94,201                 0.098$                                 9,268$              7,536$            
8 52                              15                             11 97,523                 0.101$                                 9,883$              7,802$            
9 54                              15                             12 100,846               0.104$                                 10,526$            8,068$            
10 56                              16                             12 104,168               0.108$                                 11,199$            8,333$            
11 58                              16                             12 107,491               0.111$                                 11,903$            8,599$            
12 59                              17                             13 110,813               0.114$                                 12,639$            8,865$            
13 61                              17                             13 114,136               0.117$                                 13,409$            9,131$            
14 63                              18                             13 117,458               0.121$                                 14,213$            9,397$            
15 65                              18                             14 120,780               0.125$                                 15,054$            9,662$            
16 66                              19                             14 124,103               0.128$                                 15,932$            9,928$            
17 68                              20                             15 127,425               0.132$                                 16,849$            10,194$          
18 70                              20                             15 130,748               0.136$                                 17,807$            10,460$          
19 72                              21                             15 134,070               0.140$                                 18,807$            10,726$          
20 74                              21                             16 137,393               0.144$                                 19,852$            10,991$          

present value 165,052$            
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Design flow rate 6,481                             gpd,   based on the 20th year

Design HRT  =  2 days

Tank volume 12,962                           gallons

Qty Unit Unit cost Cost

Side‐stream treatment, tank 13,000                           gallons 2.00$                        26,000$                

Mixing/aeration system 1                                     ls 75,000$                  75,000$               

Treatment equipment 1                                     ls 150,000$                150,000$            

pumping 1                                     ls 150,000$                150,000$            

Subtotal 401,000$             

Equipment Installation 375,000$                      % 10% 37,500.00$          

Site work and piping 401,000$                      % 10% 40,100.00$          

Electrical and instrumentation 401,000$                      % 20% 80,200.00$          

Construction total 558,800$             

Bonding, Administration 558,800$                      % 12% 67,056$                

Engineering and Administration  (25%) 558,800$                      % 25% 139,700$             

Contingency  (20%) 558,800$                      % 20% 111,760$             

Admin Total 318,516$             

Total capital costs ( present worth) 877,316$            

Total Life Cycle cost (present value)

Capital cost 877,000$                      

Operating cost 165,000$                      

total 1,042,000$                   
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Cost of Dewatering Facility

Screw press loading rates from Huber

Approximate throughput at 1% feed:   RoS3.2: 54 gpm

Approximate throughput at 2% feed:   RoS3.2: 45 gpm

Approximate throughput at 3% feed:   RoS3.2: 36 gpm

polymer:    20lbs/dt

Throughput of Huber RoS3.2 at 3‐4% feed 36 gpm

Operating days per week 5 days/week

Operating hours per day 10 hours/day

Year Period Total Solids

after digestion

%TS of digested 

sludge

Vol of Digested 

Sludge

Number of 

screw presses 

needed

Roundup

[ppd] [gpd]

2011 0 1,225                        4.4% 3,346                             0.2 1.0

2012 1 1,282                        4.4% 3,503                             0.2 1.0

2013 2 1,340                        4.4% 3,659                             0.2 1.0

2014 3 1,397                        4.4% 3,816                             0.2 1.0

2015 4 1,454                        4.4% 3,973                             0.3 1.0

2016 5 1,512                        4.4% 4,129                             0.3 1.0

2017 6 1,569                        4.4% 4,286                             0.3 1.0

2018 7 2,084                        4.4% 5,693                             0.4 1.0

2019 8 2,158                        4.4% 5,894                             0.4 1.0

2020 9 2,231                        4.4% 6,095                             0.4 1.0

2021 10 2,305                        4.4% 6,295                             0.4 1.0

2022 11 2,378                        4.4% 6,496                             0.4 1.0

2023 12 2,452                        4.4% 6,697                             0.4 1.0

2024 13 2,525                        4.4% 6,898                             0.4 1.0

2025 14 2,599                        4.4% 7,099                             0.5 1.0

2026 15 2,672                        4.4% 7,299                             0.5 1.0

2027 16 2,746                        4.4% 7,500                             0.5 1.0

2028 17 2,819                        4.4% 7,701                             0.5 1.0

2029 18 2,893                        4.4% 7,902                             0.5 1.0

2030 19 2,966                        4.4% 8,103                             0.5 1.0

2031 20 3,040                        4.4% 8,303                             0.5 1.0



Dewatering redundancy will be provided by operating one unit 6 days/week at 16 hrs/day.

Qty Unit Unit cost Cost

Dewatering feed tank 150,000                 gallons 1.50$                             225,000$                     

Dewatering building 3,000                      sq 225$                               675,000$                     

Subtotal 900,000$                     

Mixing system for dewatering feed tank 1                             ls 50,000$                         50,000$                       

feed pumps 2                             ls 30,000$                         60,000$                       

Huber RoS3 (1 + 1 Redundant) 2.0                          ls 225,000$                       450,000$                     

Huber dewatered sludge screw conveyor 1.0                          ls 70,000$                         70,000$                       

Conveyor shuttle for loading trucks 1                             ls 25,000$                         25,000$                       

Polymer system 1                             ls 18,000$                         18,000$                       

Subtotal 673,000$                     

Equipment Installation 673,000$               % 10% 67,300$                       

Site work and piping 900,000$               % 10% 90,000$                       

Electrical and instrumentation 1,573,000$            % 20% 314,600$                     

Construction total 2,044,900$                  

Bonding, Administration 2,044,900$            % 12% 245,388$                     

Engineering and Administration  (25%) 2,044,900$            % 25% 511,225$                     

Contingency  (20%) 2,044,900$            % 20% 408,980$                     

Admin Total 1,165,593$                  

Total capital costs ( present worth) 3,210,000$                  



Cost of sludge disposal by a third party

Annual cost escalation 0.03$                            

Interest rate 0.03$                            

Elec cost per kWhr 0.08$                            

Initial disposal cost 65.00$                           per wet ton

%TS of dewatered sludge 20%

Year Period Wet weight of

dewatered sludge 

cake

>>>>> Escalating 

Disposal cost

Disposal cost Present worth

of disposal cost

[ppd] [Wtons/yr] [$/wet ton] [$/year] [$/year]

2011 0 6,125                      1,118                65.00$              72,658$                                 $72,658
2012 1 6,412                      1,170                66.95$              78,342$                                 $76,060
2013 2 6,699                      1,223                68.96$              84,302$                                 $79,463
2014 3 6,986                      1,275                71.03$              90,549$                                 $82,866
2015 4 7,272                      1,327                73.16$              97,096$                                 $86,268
2016 5 7,559                      1,380                75.35$              103,953$                              $89,671
2017 6 7,846                      1,432                77.61$              111,135$                              $93,074
2018 7 10,421                    1,902                79.94$              152,043$                              $123,625
2019 8 10,789                    1,969                82.34$              162,128$                              $127,985
2020 9 11,157                    2,036                84.81$              172,680$                              $132,345
2021 10 11,524                    2,103                87.35$              183,721$                              $136,705
2022 11 11,892                    2,170                89.98$              195,268$                              $141,066
2023 12 12,259                    2,237                92.67$              207,342$                              $145,426
2024 13 12,627                    2,304                95.45$              219,966$                              $149,786
2025 14 12,994                    2,371                98.32$              233,160$                              $154,146
2026 15 13,362                    2,439                101.27$            246,948$                              $158,506
2027 16 13,730                    2,506                104.31$            261,353$                              $162,867
2028 17 14,097                    2,573                107.44$            276,401$                              $167,227
2029 18 14,465                    2,640                110.66$            292,116$                              $171,587
2030 19 14,832                    2,707                113.98$            308,525$                              $175,947
2031 20 15,200                    2,774                117.40$            325,655$                              $180,308

Present Worth Cost 2,710,000$              

Total Life Cycle cost (present value)

Operating cost 2,710,000$           
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Summary Costs ‐ Joint Digestion Facility Located at PFWRF

Capital Cost Operating Cost Total

Cost to haul sludge from HARSB to the Joint Digestion Facility at the PFWRF 3,049,000$           3,049,000$              

Sludge Re‐wetting at the Joint Digestion Facility 1,292,000$                   137,000$              1,429,000$              

Aerobic Holding Tank  1,730,000$                   439,000$              2,169,000$              

Sludge Thickening 474,000$                      474,000$                 

Anerobic digesters 8,577,000$                   403,000$              8,980,000$              

Dewatering Facility 782,000$                      782,000$                 

Side Stream Treatment 1,012,000$                   568,000$              1,580,000$              

Cost of sludge disposal 9,320,000$           9,320,000$              

Total 13,867,000$                 13,916,000$        27,783,000$            
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Common Assumptions
Note:   There are other assumption in each individual tab

Yellow cells are user inputs.   

Only change numbers in yellow cells.

Blue cells mean the value is copied from another place.  

Don't change blue cells.

 Orange cells are  results.

Don't change orange cells 

Annual cost escalation 3.0%

Interest rate 3.0%

Elec cost per kWhr 0.08$      

Concentration of digester feed solids 70,000 mg/l

7.0%

Volatile Solids of digester feed 78%
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Sludge Production Estimates

This data was copied in from the PF and HARSB Facilities Plan Biosolids alternative spreadsheets 

It must be manually updated if the sludge production estimates are changed

Post Falls Post Falls Post Falls HARSB HARSB HARSB Total

Period Year  Flow Avg Dry Solids 

Wasted 

at PFWRF

Flow Avg Dry Solids Wasted 

at HARSB

Dry Solids Wasted

[mgd] [ppd] [mgd] [ppd] [dry lbs/day]

0 2011 2.40 4,664                            1.21 2,008                                   6,672                         

1 2012 2.54 4,936                            1.27 2,102                                   7,038                         

2 2013 2.68 5,208                            1.32 2,196                                   7,404                         

3 2014 2.82 5,480                            1.38 2,290                                   7,770                         

4 2015 2.96 5,752                            1.44 2,384                                   8,136                         

5 2016 3.10 6,024                            1.49 2,478                                   8,502                         

6 2017 3.24 6,296                            1.55 2,572                                   8,869                         

7 2018 3.38 8,120                            begin alum additon 1.61 3,417                                   begin alum additon 11,537                       

8 2019 3.52 8,456                            1.66 3,537                                   11,993                       

9 2020 3.66 8,792                            1.72 3,658                                   12,450                       

10 2021 3.80 9,129                            1.78 3,778                                   12,907                       

11 2022 3.94 9,465                            1.83 3,899                                   13,364                       

12 2023 4.08 9,801                            1.89 4,019                                   13,821                       

13 2024 4.22 10,138                          1.95 4,140                                   14,277                       

14 2025 4.36 10,474                          2.00 4,260                                   14,734                       

15 2026 4.50 10,810                          2.06 4,381                                   15,191                       

16 2027 4.64 11,146                          2.12 4,501                                   15,648                       

17 2028 4.78 11,483                          2.17 4,622                                   16,105                       

18 2029 4.92 11,819                          2.23 4,743                                   16,562                       

19 2030 5.06 12,155                          2.29 4,863                                   17,018                       

20 2031 5.20 12,492                          2.34 4,984                                   17,475                        <<<<Design Year

2.40 5,104                                  

Sum 182,639                       74,835                                 257,474                    

29%

71%
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Cost to truck solids from Post Falls to the Joint Digestion Facility at HARSB
This evaluation assumes that the solids are dewatered at Post Falls and re‐wetted at HARSB

Annual cost escalation 3.0%

Interest rate 3.0%

%TS of dewatered sludge 14.0%

Unit weight of dewaterd sludge                         1,600  lbs/cy 

Round trip truck time to

Joint Digestion Site 3.00 /hr

Tuck capacity 12.00 cy

Trucking cost 100.00$                    /hr

Year Period Avg Dry Solids 

Wasted 

at HARSB

Dewatered 

Sludge

Sludge vol @ 

1600 lbs/cy

Escalating

Trucking Cost

Trucking Cost Present worth Cost

of Trucking

[ppd] [Wtons/day] [cy/day] [$/hr] [ $/year] [$/year]

2011 0                         2,008  7.2 8.97                     100.00$                81,807$                  81,806.79$                 

2012 1                         2,102  7.5 9.38                     103.00$                88,207$                  85,637.96$                 

2013 2                         2,196  7.8 9.80                     106.09$                94,918$                  89,469.13$                 

2014 3                         2,290  8.2 10.22                   109.27$                101,949$               93,298.00$                 

2015 4                         2,384  8.5 10.64                   112.55$                109,321$               97,130.72$                 

2016 5                         2,478  8.9 11.06                   115.93$                117,046$               100,964.91$               

2017 6                         2,572  9.2 11.48                   119.41$                125,134$               104,798.01$               

2018 7                         3,417  12.2 15.25                   122.99$                171,192$               139,194.99$               

2019 8                         3,537  12.6 15.79                   126.68$                182,548$               144,104.69$               

2020 9                         3,658  13.1 16.33                   130.48$                194,429$               149,013.62$               

2021 10                         3,778  13.5 16.87                   134.39$                206,853$               153,917.94$               

2022 11                         3,899  13.9 17.41                   138.42$                219,851$               158,825.19$               

2023 12                         4,019  14.4 17.94                   142.57$                233,442$               163,731.35$               

2024 13                         4,140  14.8 18.48                   146.85$                247,659$               168,643.73$               

2025 14                         4,260  15.2 19.02                   151.26$                262,522$               173,558.04$               

2026 15                         4,381  15.6 19.56                   155.80$                278,050$               178,469.86$               

2027 16                         4,501  16.1 20.10                   160.47$                294,262$               183,374.65$               

2028 17                         4,622  16.5 20.63                   165.28$                311,197$               188,279.23$               

2029 18                         4,743  16.9 21.17                   170.24$                328,893$               193,190.16$               

2030 19                         4,863  17.4 21.71                   175.35$                347,374$               198,102.49$               

2031 20                         4,984  17.8 22.25                   180.61$                366,661$               203,011.18$               

present value 3,048,522.64$        

Total Life Cycle cost (present value)

Operating cost 3,049,000$             

4  of  20 3:16 PM   10/17/2012

\\Cdafiles\Public\Projects\JUB\20‐11‐022 Post_Falls_WRF Facility Plan & EID\Spreadsheets\Joint Digestion\Joint Anaerobic Digestion Facility located at PFWRF.xlsx



Sludge Re‐wetting at the Joint Digestion Facility
This is the estimated costs to re‐wet the PFWRF dewatered sludge at the Joint digestion Facility

Initial Equipment Cost 500,000.00$            

Equipment installation (15%) 75,000.00$                15%

Support equipment  (20%) 100,000.00$             20%

Subtotal 675,000.00$            

Electrical, Controls  (20%) 135,000.00$             20%

Mobilization, Bonding, Administration  (12%) 81,000.00$                12%

Construction costs 891,000.00$            

Engineering and Administration 222,750.00$             25%

Contingency 178,200.00$             20%

Total capital costs 1,291,950.00$          ( present worth)

Annual cost escalation 0.03$                 

Interest rate 0.03$                 

Elec cost per kWhr 0.08$                 

Hp 50

Run time per day 6 hrs

Year Period Escalating 

Elect Unit Cost

Elec cost Present worth of 

Elec cost

[ $/kWhr] [$/year] [$/year]

2011 0 0.080$                              6,532.44$                  6,532.44$                 

2012 1 0.082$                              6,728.41$                  6,532.44$                 

2013 2 0.085$                              6,930.26$                  6,532.44$                 

2014 3 0.087$                              7,138.17$                  6,532.44$                 

2015 4 0.090$                              7,352.32$                  6,532.44$                 

2016 5 0.093$                              7,572.89$                  6,532.44$                 

2017 6 0.096$                              7,800.07$                  6,532.44$                 

2018 7 0.098$                              8,034.08$                  6,532.44$                 

2019 8 0.101$                              8,275.10$                  6,532.44$                 

2020 9 0.104$                              8,523.35$                  6,532.44$                 

2021 10 0.108$                              8,779.05$                  6,532.44$                 

2022 11 0.111$                              9,042.42$                  6,532.44$                 

2023 12 0.114$                              9,313.70$                  6,532.44$                 

2024 13 0.117$                              9,593.11$                  6,532.44$                 

2025 14 0.121$                              9,880.90$                  6,532.44$                 

2026 15 0.125$                              10,177.33$                6,532.44$                 

2027 16 0.128$                              10,482.65$                6,532.44$                 

2028 17 0.132$                              10,797.13$                6,532.44$                 

2029 18 0.136$                              11,121.04$                6,532.44$                 

2030 19 0.140$                              11,454.67$                6,532.44$                 

2031 20 0.144$                              11,798.31$                6,532.44$                 

present value 137,181.21$            

Total Life Cycle cost (present value)

Capital cost 1,292,000$                     

Operating cost 137,000$                        

Total 1,429,000$                     

3:16 PM   10/17/2012
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Aerobic Holding Tank 

The existing small tank is too small.    Recommend building another large tank

Qty Unit Unit cost Cost

Tank, complete 300,000                         gal 1.50$                               450,000$                      

Blower bldg 750 sf 220$                                165,000$                      

Blowers/pumps 3 ea 50,000$                          150,000$                      

Diffuser system/mixing system 1 ls 75,000$                          75,000$                        

Subtotal 840,000$                      

Site work 840,000$                       10% 84,000$                        

Electrical, controls and instrumentation 840,000$                       20% 168,000$                      

Mobilization, Bonding, Administration 840,000$                       12% 100,800$                      

Subtotal 352,800$                      

Total Construction 1,192,800$                   

Engineering and Administration 1,192,800$                   25% 298,200$                      

Contingency 1,192,800$                   20% 238,560$                      

Total capital costs ( present worth) 1,729,560$                   



Annual cost escalation 0.03$                             
Interest rate 0.03$                            

Elec cost per kWhr 0.08$                            

Hp 40

Run time per day 24 hrs

Year Period Escalating 

Elect Unit Cost

Elec cost Present worth of Elec 

cost

[ $/kWhr] [$/year] [$/year]

2011 0 0.080$                            20,904$                          20,904$                       

2012 1 0.082$                            21,531$                          20,904$                       

2013 2 0.085$                            22,177$                          20,904$                       

2014 3 0.087$                            22,842$                          20,904$                       

2015 4 0.090$                            23,527$                          20,904$                       

2016 5 0.093$                            24,233$                          20,904$                       

2017 6 0.096$                            24,960$                          20,904$                       

2018 7 0.098$                            25,709$                          20,904$                       

2019 8 0.101$                            26,480$                          20,904$                       

2020 9 0.104$                            27,275$                          20,904$                       

2021 10 0.108$                            28,093$                          20,904$                       

2022 11 0.111$                            28,936$                          20,904$                       

2023 12 0.114$                            29,804$                          20,904$                       

2024 13 0.117$                            30,698$                          20,904$                       

2025 14 0.121$                            31,619$                          20,904$                       

2026 15 0.125$                            32,567$                          20,904$                       

2027 16 0.128$                            33,544$                          20,904$                       

2028 17 0.132$                            34,551$                          20,904$                       

2029 18 0.136$                            35,587$                          20,904$                       

2030 19 0.140$                            36,655$                          20,904$                       

2031 20 0.144$                            37,755$                          20,904$                       

present value 438,980$                     

Total Life Cycle cost (present value)

Capital cost 1,730,000$                  

Operating cost 439,000$                      

Total 2,169,000$                  



Sludge Thickening

The WAS will need to be thickened prior to being fed to the AN digesters.

A GBT can be installed into the existing dewatering building

Initial Equipment Cost, 2 meter with appurtenances 200,000$                       

Equipment installation (15%) 30,000$                          15%

Support equipment  (20%) 40,000$                          20%

Subtotal 270,000$                       

Electrical, Controls  (20%) 54,000$                          20%

Site work and piping  (20%) 54,000$                          20%

Mobilization, Bonding, Administration  (12%) 32,400$                          12%

Subtotal 140,400$                       

Engineering and Administration 35,100$                          25%

Contingency 28,080$                          20%

Subtotal 63,180$                         

Total capital costs 474,000$                       ( present worth)



Anaerobic digester sizing  (complete mix, high‐rate)
Based on peak week solids production from PFWRF and HARSB

Assume complete mix, high‐rate digester, 95F operating temperature

Post Falls  max week WAS load 29,980           lbs dry solids/day [max week = 2.4 x Avg]

HARSB  max week  WAS load 11,960           lbs dry solids/day [max week = 2.4 x Avg]

Total WAS load =  41,941           lbs dry solids/day

Assumed %VSS 78%

Total VSS load =  41,941           lbs dry solids/day

Assume WAS is thickened

Thickened WAS concentration 70,000           mg/l

Thickened Sludge Volume =  71,841           gpd

9,604             cf/day

 The HRT = SRT for a complete mix tank.    

Use the minimum recommended SRT for the peak week loading condition.

Design HRT  =  10 days 1991 MOP‐8 Table 27‐V

Digester liquid volume =  96,044           cf

718,408         gal

Number of tanks 2

Assumed side water depth 25 ft

Tank Area 1,921           sq ft

Tank diameter 49.5             ft

Roundup dia to nearest 5 ft increment 50                ft <<<<<

Actiual Tank Volume 49,086         cf

367,163       gal

Total liquid digester liquid vol neglecting cone 98,172         cf

734,326       gal

Actual volumetric loading 0.43 lbs VSS/cf‐day

427               lbs VSS/1000 cf‐day

Assumed additional working depth 10 ft

total wall height 35

circumference 157 ft

Assumed wall thickness 2 ft

Assumed floor thickness 1.5 ft

concrete volume of walls  (all tanks) 814               cy <<<<<

concrete volume of floors  (all tanks) 218               cy <<<<<
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Anaerobic digester sizing  (complete mix, high‐rate)
This is a check to see how the sizing based on peak week loading comapares to sizing based on avg day loading

Post Falls  avg day WAS load 12,492           lbs dry solids/day

HARSB  avg day  WAS load 4,984             lbs dry solids/day

Total WAS load =  17,475           lbs dry solids/day

Assumed %VSS 78%

Total VSS load =  17,476           lbs dry solids/day

Assume WAS is thickened

Thickened WAS concentration 70,000           mg/l

Thickened Sludge Volume =  29,934           gpd

4,002             cf/day

 The HRT = SRT for a complete mix tank.    

Use the recommended SRT for the avgerage day loading condition.

Design HRT  =  20 days 1991 MOP‐8 Table 27‐V

Digester liquid volume =  80,037           cf

598,673         gal

Number of tanks 2

Assumed side water depth 25 ft

Minimum Tank Area 1,601           sq ft

Minimum  Tank diameter 45.1             ft

Roundup dia to nearest 5 ft increment 50                 ft <<<<<

Actiual Tank Volume 49,086         cf

367,163       gal

Total liquid digester liquid vol neglecting cone 98,172           cf

734,326       gal

Actual volumetric loading 0.18 lbs VSS/cf‐day

178              lbs VSS/1000 cf‐day

Assumed additional working depth 10 ft

total wall height 35

circumference 157 ft

Assumed wall thickness 2 ft

Assumed floor thickness 1.5 ft

concrete volume of walls  (all tanks) 814              cy <<<<<

concrete volume of floors  (all tanks) 218              cy <<<<<
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Anerobic digester capital costs

Qty Unit Unit cost Cost

Excavation at 3 times the tank volume 10,908                           cy 4$                                43,632$                                  

Tank 1

Walls 814 cy 1,000$                        814,463$                                

Bottom 218 cy 800$                           174,528$                                

Tank 2

Walls 814 cy 1,000$                        814,463$                                

Bottom  218 cy 800$                           174,528$                                

Equipment building 3000 sf 220$                           660,000$                                

Steel covers 2 ea 90,000$                      180,000$                                

Paint covers 1 ls 100,000$                    100,000$                                

Piping 1 ls 105,000$                    105,000$                                

Heat exchangers 2 ea 25,000$                      50,000$                                  

Boilers and piping 2 ea 100,000$                    200,000$                                

Mixing system and gas equipment 1 ls 500,000$                    500,000$                                

Sludge pumping 1 ls 75,000$                      75,000$                                  

Subtotal 3,891,613$                             

Site work 20% 778,323$                                

Electrical, controls and instrumentation 20% 778,323$                                
Mobilization, Bonding, Administration 12% 466,994$                                

Subtotal 2,023,639$                             

Construction subtotal 5,915,252$                             

Engineering and Administration  (25%) 25% 1,478,813.10$                       

Contingency  (20%) 20% 1,183,050.48$                       

Subtotal 2,661,864$                             

Total capital costs ( present worth) 8,577,116$                             

Total Life Cycle cost (present value)

Operating cost 8,577,000$                   
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Anaerobic Digester Operating Costs

Mixing electrical cost

Annual cost escalation 0.03$                            

Interest rate 0.03$                            

Elec cost per kWhr 0.08$                            

Total Dig  liquid volume 734,326                        gallons

Mixing energy input 0.05 hp/1000 gal

Total mixing hp 36.72 hp/1000 gal

Year Period Escalating 

Elect Unit Cost

Elec cost Present worth of 

Elec cost

[kWhr/yr] [ $/kWhr] [$/year] [$/year]

2011 0 239,939                         0.080$                           19,195$           19,195$          
2012 1 239,939                         0.082$                           19,771$           19,195$          
2013 2 239,939                         0.085$                           20,364$           19,195$          
2014 3 239,939                         0.087$                           20,975$           19,195$          
2015 4 239,939                         0.090$                           21,604$           19,195$          
2016 5 239,939                         0.093$                           22,252$           19,195$          
2017 6 239,939                         0.096$                           22,920$           19,195$          
2018 7 239,939                         0.098$                           23,608$           19,195$          
2019 8 239,939                         0.101$                           24,316$           19,195$          
2020 9 239,939                         0.104$                           25,045$           19,195$          
2021 10 239,939                         0.108$                           25,797$           19,195$          
2022 11 239,939                         0.111$                           26,571$           19,195$          
2023 12 239,939                         0.114$                           27,368$           19,195$          
2024 13 239,939                       0.117$                          28,189$           19,195$          
2025 14 239,939                       0.121$                          29,034$           19,195$          
2026 15 239,939                       0.125$                          29,905$           19,195$          
2027 16 239,939                       0.128$                          30,803$           19,195$          
2028 17 239,939                       0.132$                          31,727$           19,195$          
2029 18 239,939                       0.136$                          32,678$           19,195$          
2030 19 239,939                       0.140$                          33,659$           19,195$          
2031 20 239,939                       0.144$                          34,669$           19,195$          

present value 403,098$           

Total Life Cycle cost (present value)

Operating cost 403,000$                     

12  of  20

3:16 PM10/17/2012

AN Dig Operating Cost

\\Cdafiles\Public\Projects\JUB\20‐11‐022 Post_Falls_WRF Facility Plan & EID\Spreadsheets\Joint Digestion\Joint Anaerobic Digestion

Facility located at PFWRF.xlsx



Additional Treatment Cost

The filtrate from dewaterd anaerobic sludge is high in BOD and NH3‐N.

It is assumed that the filtrate will be treated in a side stream, or that the sizes/capacities calculated here would be an incramental addition to existing facilities

Tank volume and aeration  requirements are calculated and costs for each are estimated

VSS 78%

%TS of digester feed 7%

Average VSS destruction 50%

Year Period Dry Solids Wasted to 

digester
 Fixed solids

in DG Feed 

 Volatile solids

in DG Feed 

 Wet weight of 

DG Feed 

 Water 

[ppd] [ppd] [ppd] [ppd] [ppd]

2011 0 6,672                              1,468                        5,204                     95,313                 88,641                                 

2012 1 7,038                              1,548                        5,490                     100,543               93,505                                 

2013 2 7,404                              1,629                        5,775                     105,773               98,369                                 

2014 3 7,770                              1,709                        6,061                     111,003               103,233                              

2015 4 8,136                              1,790                        6,346                     116,233               108,097                              

2016 5 8,502                              1,871                        6,632                     121,463               112,961                              

2017 6 8,869                              1,951                        6,917                     126,693               117,824                              

2018 7 11,537                            2,538                        8,998                     164,807               153,271                              

2019 8 11,993                            2,639                        9,355                     171,333               159,340                              

2020 9 12,450                            2,739                        9,711                     177,860               165,409                              

2021 10 12,907                            2,840                        10,067                   184,386               171,479                              

2022 11 13,364                            2,940                        10,424                   190,912               177,548                              

2023 12 13,821                            3,041                        10,780                   197,438               183,617                              

2024 13 14,277                            3,141                        11,136                   203,964               189,687                              

2025 14 14,734                            3,242                        11,493                   210,490               195,756                              

2026 15 15,191                            3,342                        11,849                   217,016               201,825                              

2027 16 15,648                            3,443                        12,205                   223,542               207,894                              

2028 17 16,105                            3,543                        12,562                   230,068               213,964                              

2029 18 16,562                            3,644                        12,918                   236,595               220,033                              

2030 19 17,018                            3,744                        13,274                   243,121               226,102                              

2031 20 17,475                            3,845                        13,631                   249,647               232,172                              
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Period Fixed Solids

after Digestion

(unchanged)

Volatile Solids

after Digestion

Total Solids

after digestion

Water

after  digestion

(unchanged)

Wet weight of

sludge  after

digestion

%TS of digested 

sludge

[ppd] [ppd] [ppd] [ppd] [ppd]

2011 0 1,468                              2,602                        4,070                     88,641                 92,711                                  4.4%

2012 1 1,548                              2,745                        4,293                     93,505                 97,798                                  4.4%

2013 2 1,629                              2,888                        4,517                     98,369                 102,885                               4.4%

2014 3 1,709                              3,030                        4,740                     103,233               107,973                               4.4%

2015 4 1,790                              3,173                        4,963                     108,097               113,060                               4.4%

2016 5 1,871                              3,316                        5,186                     112,961               118,147                               4.4%

2017 6 1,951                              3,459                        5,410                     117,824               123,234                               4.4%

2018 7 2,538                              4,499                        7,037                     153,271               160,308                               4.4%

2019 8 2,639                              4,677                        7,316                     159,340               166,656                               4.4%

2020 9 2,739                              4,856                        7,595                     165,409               173,004                               4.4%

2021 10 2,840                              5,034                        7,873                     171,479               179,352                               4.4%

2022 11 2,940                              5,212                        8,152                     177,548               185,700                               4.4%

2023 12 3,041                              5,390                        8,431                     183,617               192,048                               4.4%

2024 13 3,141                              5,568                        8,709                     189,687               198,396                               4.4%

2025 14 3,242                              5,746                        8,988                     195,756               204,744                               4.4%

2026 15 3,342                              5,925                        9,267                     201,825               211,092                               4.4%

2027 16 3,443                              6,103                        9,545                     207,894               217,440                               4.4%

2028 17 3,543                              6,281                        9,824                     213,964               223,788                               4.4%

2029 18 3,644                              6,459                        10,103                   220,033               230,136                               4.4%

2030 19 3,744                              6,637                        10,381                   226,102               236,484                               4.4%

2031 20 3,845                              6,815                        10,660                   232,172               242,831                               4.4%
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%TS of dewatered sludge cake 20%

NH3‐N in filtrate 921                                  mg/l 1997 MOP8 table 27‐VI

BOD in filtrate 8,527                              mg/l 1997 MOP8 table 27‐VI

Period Wet weight of

dewatered sludge 

cake

 Water removed 

by

dewatering 

 Water removed 

by

dewatering 

NH3‐N load BOD load AOR Load AOR Load

[ppd] [ppd] [gpd] [ppd] [ppd] [ppd] [lbs/hr]

0 20,349                            72,362                     8,676                     67                         617                                       1,232                       51                         

1 21,466                            76,332                     9,153                     70                         651                                       1,300                       54                         

2 22,583                            80,303                     9,629                     74                         685                                       1,367                       57                         
3 23,699                            84,273                   10,105                 78                       719                                      1,435                      60                       

4 24,816                            88,244                   10,581                 81                       752                                      1,503                      63                       

5 25,932                            92,215                   11,057                 85                       786                                      1,570                      65                       

6 27,049                            96,185                   11,533                 89                       820                                      1,638                      68                       

7 35,186                            125,122                 15,003                 115                     1,067                                   2,130                      89                       

8 36,580                            130,076                 15,597                 120                     1,109                                   2,215                      92                       

9 37,973                            135,031                 16,191                 124                     1,151                                   2,299                      96                       

10 39,366                            139,986                 16,785                 129                     1,194                                   2,384                      99                       

11 40,760                            144,940                 17,379                 133                     1,236                                   2,468                      103                    

12 42,153                            149,895                 17,973                 138                     1,278                                   2,552                      106                    

13 43,546                            154,849                 18,567                 143                     1,320                                   2,637                      110                    

14 44,940                            159,804                 19,161                 147                     1,363                                   2,721                      113                    

15 46,333                            164,759                 19,755                 152                     1,405                                   2,805                      117                    

16 47,726                            169,713                 20,349                 156                     1,447                                   2,890                      120                    

17 49,120                            174,668                 20,943                 161                     1,489                                   2,974                      124                    

18 50,513                            179,623                 21,537                 165                     1,532                                   3,058                      127                    

19 51,906                            184,577                 22,132                 170                     1,574                                   3,143                      131                    

20 53,300                            189,532                 22,726                 175                     1,616                                   3,227                      134                    
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Annual cost escalation 0.03$                            

Interest rate 0.03$                            

Elec cost per kWhr 0.08$                            

Cs 9.17 mg/l O2 saturation constant under standard conditions

ACF 0.915 n/a Altitude Correction Factor 

alpha 0.8 n/a O2 transfer correction factor

beta 0.95 n/a Salinity-surface tension correction factor

C1 2 mg/l Desired O2 in basin

T 20 degrees C Basin temperature

Cw 9.17 mg/l O2 saturation concentration at actual temperature 

SOTR 3.5 lbs / HP‐hr

Period SOR Hp Req'd KiloWatts KW‐hrs/yr Escalating 

Elect Unit Cost

Elec cost Present worth of 

Elec cost

[lbs/hr] [ $/kWhr] [$/year] [$/year]

0 99                              28                           21 183,940             0.080$                                 14,715$            14,715$          
1 104                            30                           22 194,033             0.082$                                 15,988$            15,523$          
2 109                            31                           23 204,126             0.085$                                 17,325$            16,330$          
3 115                            33                           24 214,219             0.087$                                 18,727$            17,138$          
4 120                            34                           26 224,312             0.090$                                 20,197$            17,945$          
5 126                            36                           27 234,405             0.093$                                 21,739$            18,752$          
6 131                            37                           28 244,498             0.096$                                 23,356$            19,560$          
7 170                            49                           36 318,053             0.098$                                 31,293$            25,444$          
8 177                            51                           38 330,648             0.101$                                 33,508$            26,452$          
9 184                            53                           39 343,242             0.104$                                 35,828$            27,459$          
10 191                            54                           41 355,837             0.108$                                 38,257$            28,467$          
11 197                            56                           42 368,431             0.111$                                 40,800$            29,474$          
12 204                            58                           43 381,025             0.114$                                 43,460$            30,482$          
13 211                            60                           45 393,620             0.117$                                 46,244$            31,490$          
14 218                            62                           46 406,214             0.121$                                 49,155$            32,497$          
15 224                            64                           48 418,809             0.125$                                 52,199$            33,505$          
16 231                            66                           49 431,403             0.128$                                 55,382$            34,512$          
17 238                            68                           51 443,998             0.132$                                 58,709$            35,520$          
18 245                            70                           52 456,592             0.136$                                 62,185$            36,527$          
19 251                            72                           54 469,186             0.140$                                 65,818$            37,535$          
20 258                            74                           55 481,781             0.144$                                 69,612$            38,542$          

present value 567,870$           
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Design flow rate 22,726                           gpd,   based on the 20th year

Design HRT  =  2 days

Tank volume 45,451                           gallons

Qty Unit Unit cost Cost

Side‐stream treatment, tank 46,000                           gallons 2.00$                       92,000$               

Mixing/aeration system 1                                     ls 75,000$                  75,000$               

Treatment equipment 1                                     ls 150,000$                150,000$            

pumping 1                                     ls 150,000$                150,000$            

Subtotal 467,000$            

Equipment Installation 375,000$                      % 10% 37,500.00$         

Site work and piping 467,000$                      % 10% 46,700.00$         

Electrical and instrumentation 467,000$                      % 20% 93,400.00$         

Construction total 644,600$            

Bonding, Administration 644,600$                      % 12% 77,352$               

Engineering and Administration  (25%) 644,600$                      % 25% 161,150$            

Contingency  (20%) 644,600$                      % 20% 128,920$            

Admin Total 367,422$            

Total capital costs ( present worth) 1,012,022$         

Total Life Cycle cost (present value)

Capital cost 1,012,000$                   

Operating cost 568,000$                      

total 1,580,000$                   
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Cost of Dewatering Facility

Andritz belt filter press 2 m

BDP belt filter press 2.5 m

Total 4.5 m

Max Solids Loading Rate 600 lbs/meter/hr

Operating days per week 6 days/week

Operating hours per day 12 hours/day

Year Period Total Solids

after digestion at 

max week

max wk = 2.4xAvg

%TS of digested 

sludge

Vol of Digested 

Sludge

Meters of  Belt 

Filter Presses 

needed

Is another  

BFP Needed?

[ppd] [gpd]

2011 0 9,768                        4.4% 26,679                           1.6 No

2012 1 10,304                      4.4% 28,143                           1.7 No

2013 2 10,840                      4.4% 29,607                           1.8 No

2014 3 11,376                      4.4% 31,071                           1.8 No

2015 4 11,912                      4.4% 32,535                           1.9 No

2016 5 12,448                      4.4% 33,999                           2.0 No

2017 6 12,983                      4.4% 35,463                           2.1 No

2018 7 16,889                      4.4% 46,132                           2.7 No

2019 8 17,558                      4.4% 47,959                           2.8 No

2020 9 18,227                      4.4% 49,785                           3.0 No

2021 10 18,896                      4.4% 51,612                           3.1 No

2022 11 19,565                      4.4% 53,439                           3.2 No

2023 12 20,233                      4.4% 55,266                           3.3 No

2024 13 20,902                      4.4% 57,092                           3.4 No

2025 14 21,571                      4.4% 58,919                           3.5 No

2026 15 22,240                      4.4% 60,746                           3.6 No

2027 16 22,909                      4.4% 62,573                           3.7 No

2028 17 23,577                      4.4% 64,399                           3.8 No

2029 18 24,246                      4.4% 66,226                           3.9 No

2030 19 24,915                      4.4% 68,053                           4.0 No

2031 20 25,584                      4.4% 69,880                           4.1 No

Dewatering redundancy will be provided by operating more days per week and more hours per day



Dewatering feed tank  will hold sludge from the digester until it is dewatered

Additional dewatering building space is niot needed.

Qty Unit Unit cost Cost

Dewatering feed tank 150,000                 gallons 1.50$                            225,000$                     

Dewatering building ‐                         sq 225$                              ‐$                              

Subtotal 225,000$                     

Mixing system for dewatering feed tank 1                            ls 50,000$                        50,000$                       

feed pumps 3                            ls 30,000$                        90,000$                       

BFP  ‐                         ls 225,000$                      ‐$                              

sludge conveyor ‐                         ls 70,000$                        ‐$                              

Conveyor shuttle for loading trucks ‐                         ls 25,000$                        ‐$                              

Polymer system 1                            ls 18,000$                        18,000$                       

Subtotal 158,000$                     

Equipment Installation 158,000$               % 10% 15,800$                       

Site work and piping 225,000$               % 10% 22,500$                       

Electrical and instrumentation 383,000$               % 20% 76,600$                       

Construction total 497,900$                     

Bonding, Administration 497,900$               % 12% 59,748$                       

Engineering and Administration  (25%) 497,900$               % 25% 124,475$                     

Contingency  (20%) 497,900$               % 20% 99,580$                       

Admin Total 283,803$                     

Total capital costs ( present worth) 782,000$                     



Cost of sludge disposal by a third party

Annual cost escalation 0.03$                             3.0%

Interest rate 0.03$                             3.0%

Elec cost per kWhr 0.08$                            

Initial disposal cost 65.00$                           per wet ton

%TS of dewatered sludge 20%

Year Period Wet weight of

dewatered sludge 

cake

>>>>> Escalating 

Disposal cost

Disposal cost Present worth

of disposal cost

[ppd] [Wtons/yr] [$/wet ton] [$/year] [$/year]

2011 0 20,349                    3,714                65.00$              241,394$                              $241,394
2012 1 21,466                    3,918                66.95$              262,279$                              $254,640
2013 2 22,583                    4,121                68.96$              284,200$                              $267,885
2014 3 23,699                    4,325                71.03$              307,200$                              $281,131
2015 4 24,816                    4,529                73.16$              331,324$                              $294,377
2016 5 25,932                    4,733                75.35$              356,619$                              $307,622
2017 6 27,049                    4,936                77.61$              383,133$                              $320,868
2018 7 35,186                    6,422                79.94$              513,347$                              $417,398
2019 8 36,580                    6,676                82.34$              549,685$                              $433,926
2020 9 37,973                    6,930                84.81$              587,741$                              $450,455
2021 10 39,366                    7,184                87.35$              627,586$                              $466,983
2022 11 40,760                    7,439                89.98$              669,293$                              $483,511
2023 12 42,153                    7,693                92.67$              712,937$                              $500,040
2024 13 43,546                    7,947                95.45$              758,598$                              $516,568
2025 14 44,940                    8,201                98.32$              806,356$                              $533,096
2026 15 46,333                    8,456                101.27$            856,297$                              $549,625
2027 16 47,726                    8,710                104.31$            908,510$                              $566,153
2028 17 49,120                    8,964                107.44$            963,084$                              $582,681
2029 18 50,513                    9,219                110.66$            1,020,115$                           $599,210
2030 19 51,906                    9,473                113.98$            1,079,701$                           $615,738
2031 20 53,300                    9,727                117.40$            1,141,944$                           $632,266

Present Worth Cost 9,320,000$             

Total Life Cycle cost (present value)

Operating cost 9,320,000$          



Summary Costs ‐ Anaerobic Digestion Facility for PFWRF

Capital Cost Operating Cost Total

Cost to haul sludgefrom HARSB to the Joint Digestion Facility at the PFWRF ‐$                       ‐$                          

Sludge Re‐wetting at the Joint Digestion Facility ‐$                               ‐$                       ‐$                          

Aerobic Holding Tank  ‐$                               ‐$                       ‐$                          

Sludge Thickening 474,000$                      474,000$                 

Anerobic digesters 8,054,000$                   327,000$              8,381,000$              

Dewatering Facility 782,000$                      782,000$                 

Side Stream Treatment 959,000$                      403,000$              1,362,000$              

Cost of sludge disposal 6,610,000$           6,610,000$              

Total 10,269,000$                 7,340,000$           17,609,000$            
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Common Assumptions
Note:   There are other assumption in each individual tab

Yellow cells are user inputs.   

Only change numbers in yellow cells.

Blue cells mean the value is copied from another place.  

Don't change blue cells.

 Orange cells are  results.

Don't change orange cells 

Annual cost escalation 3.0%

Interest rate 3.0%

Elec cost per kWhr 0.08$      

Concentration of digester feed solids 70,000 mg/l

7.0%

Volatile Solids of digester feed 78%
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Sludge Production Estimates

This data was copied in from the PF and HARSB Facilities Plan Biosolids alternative spreadsheets 

It must be manually updated if the sludge production estimates are changed

Post Falls Post Falls Post Falls HARSB HARSB HARSB Total

Period Year  Flow Avg Dry Solids 

Wasted 

at PFWRF

Flow Avg Dry Solids Wasted 

at HARSB

Dry Solids Wasted

[mgd] [ppd] [mgd] [ppd] [dry lbs/day]

0 2011 2.40 4,664                            1.21 ‐                                       4,664                         

1 2012 2.54 4,936                            1.27 ‐                                       4,936                         

2 2013 2.68 5,208                            1.32 ‐                                       5,208                         

3 2014 2.82 5,480                            1.38 ‐                                       5,480                         

4 2015 2.96 5,752                            1.44 ‐                                       5,752                         

5 2016 3.10 6,024                            1.49 ‐                                       6,024                         

6 2017 3.24 6,296                            1.55 ‐                                       6,296                         

7 2018 3.38 8,120                            begin alum additon 1.61 ‐                                       begin alum additon 8,120                         

8 2019 3.52 8,456                            1.66 ‐                                       8,456                         

9 2020 3.66 8,792                            1.72 ‐                                       8,792                         

10 2021 3.80 9,129                            1.78 ‐                                       9,129                         

11 2022 3.94 9,465                            1.83 ‐                                       9,465                         

12 2023 4.08 9,801                            1.89 ‐                                       9,801                         

13 2024 4.22 10,138                          1.95 ‐                                       10,138                       

14 2025 4.36 10,474                          2.00 ‐                                       10,474                       

15 2026 4.50 10,810                          2.06 ‐                                       10,810                       

16 2027 4.64 11,146                          2.12 ‐                                       11,146                       

17 2028 4.78 11,483                          2.17 ‐                                       11,483                       

18 2029 4.92 11,819                          2.23 ‐                                       11,819                       

19 2030 5.06 12,155                          2.29 ‐                                       12,155                       
20 2031 5.20 12,492                          2.34 ‐                                      12,492                     <<<<Design Year

2.40 ‐                                     

Sum 182,639                       ‐                                      182,639                 

0%

100%
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Cost to truck solids from Post Falls to the Joint Digestion Facility at HARSB
This evaluation assumes that the solids are dewatered at Post Falls and re‐wetted at HARSB

Annual cost escalation 3.0%

Interest rate 3.0%

%TS of dewatered sludge 14.0%

Unit weight of dewaterd sludge                         1,600  lbs/cy 

Round trip truck time to

Joint Digestion Site 3.00 /hr

Tuck capacity 12.00 cy

Trucking cost 100.00$                    /hr

Year Period Avg Dry Solids 

Wasted 

at HARSB

Dewatered 

Sludge

Sludge vol @ 

1600 lbs/cy

Escalating

Trucking Cost

Trucking Cost Present worth Cost

of Trucking

[ppd] [Wtons/day] [cy/day] [$/hr] [ $/year] [$/year]

2011 0                                ‐    0.0 ‐                        100.00$                ‐$                        ‐$                              

2012 1                                ‐    0.0 ‐                        103.00$                ‐$                        ‐$                              

2013 2                                ‐    0.0 ‐                        106.09$                ‐$                        ‐$                              

2014 3                                ‐    0.0 ‐                        109.27$                ‐$                        ‐$                              

2015 4                                ‐    0.0 ‐                        112.55$                ‐$                        ‐$                              

2016 5                                ‐    0.0 ‐                        115.93$                ‐$                        ‐$                              

2017 6                                ‐    0.0 ‐                        119.41$                ‐$                        ‐$                              

2018 7                                ‐    0.0 ‐                        122.99$                ‐$                        ‐$                              

2019 8                                ‐    0.0 ‐                        126.68$                ‐$                        ‐$                              

2020 9                                ‐    0.0 ‐                        130.48$                ‐$                        ‐$                              

2021 10                                ‐    0.0 ‐                        134.39$                ‐$                        ‐$                              

2022 11                                ‐    0.0 ‐                        138.42$                ‐$                        ‐$                              

2023 12                                ‐    0.0 ‐                        142.57$                ‐$                        ‐$                              

2024 13                                ‐    0.0 ‐                        146.85$                ‐$                        ‐$                              

2025 14                                ‐    0.0 ‐                        151.26$                ‐$                        ‐$                              

2026 15                                ‐    0.0 ‐                        155.80$                ‐$                        ‐$                              

2027 16                                ‐    0.0 ‐                        160.47$                ‐$                        ‐$                              

2028 17                                ‐    0.0 ‐                        165.28$                ‐$                        ‐$                              

2029 18                                ‐    0.0 ‐                        170.24$                ‐$                        ‐$                              

2030 19                                ‐    0.0 ‐                        175.35$                ‐$                        ‐$                              

2031 20                                ‐    0.0 ‐                        180.61$                ‐$                        ‐$                              

present value -$                       

Total Life Cycle cost (present value)

Operating cost ‐$                          
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Sludge Re‐wetting at the Joint Digestion Facility
This is the estimated costs to re‐wet the PFWRF dewatered sludge at the Joint digestion Facility

Initial Equipment Cost ‐$                           

Equipment installation (15%) ‐$                            15%

Support equipment  (20%) ‐$                            20%

Subtotal ‐$                           

Electrical, Controls  (20%) ‐$                            20%

Mobilization, Bonding, Administration  (12%) ‐$                            12%

Construction costs ‐$                           

Engineering and Administration ‐$                            25%

Contingency ‐$                            20%

Total capital costs ‐$                            ( present worth)

Annual cost escalation 0.03$                 

Interest rate 0.03$                 

Elec cost per kWhr 0.08$                 

Hp 50

Run time per day 0 hrs

Year Period Escalating 

Elect Unit Cost

Elec cost Present worth of 

Elec cost

[ $/kWhr] [$/year] [$/year]

2011 0 0.080$                              ‐$                            ‐$                           

2012 1 0.082$                              ‐$                            ‐$                           

2013 2 0.085$                              ‐$                            ‐$                           

2014 3 0.087$                              ‐$                            ‐$                           

2015 4 0.090$                              ‐$                            ‐$                           

2016 5 0.093$                              ‐$                            ‐$                           

2017 6 0.096$                              ‐$                            ‐$                           

2018 7 0.098$                              ‐$                            ‐$                           

2019 8 0.101$                              ‐$                            ‐$                           

2020 9 0.104$                              ‐$                            ‐$                           

2021 10 0.108$                              ‐$                            ‐$                           

2022 11 0.111$                              ‐$                            ‐$                           

2023 12 0.114$                              ‐$                            ‐$                           

2024 13 0.117$                              ‐$                            ‐$                           

2025 14 0.121$                              ‐$                            ‐$                           

2026 15 0.125$                              ‐$                            ‐$                           

2027 16 0.128$                              ‐$                            ‐$                           
2028 17 0.132$                             ‐$                           ‐$                           

2029 18 0.136$                             ‐$                           ‐$                           

2030 19 0.140$                             ‐$                           ‐$                           

2031 20 0.144$                             ‐$                           ‐$                           

present value ‐$                           

Total Life Cycle cost (present value)

Capital cost ‐$                                

Operating cost ‐$                                

Total ‐$                                
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Aerobic Holding Tank 

The existing two holding tanks are large enough to hold the WAS prior to feeding to the anaerobic digesters.

The second smaller tank can provide redundancy.

Qty Unit Unit cost Cost

Tank, complete ‐                                  gal 1.50$                               ‐$                               

Blower bldg 0 sf 220$                                ‐$                               

Blowers/pumps 0 ea 50,000$                          ‐$                               

Diffuser system/mixing system 0 ls 75,000$                          ‐$                               

Subtotal ‐$                               

Site work ‐$                                10% ‐$                               

Electrical, controls and instrumentation ‐$                                20% ‐$                               

Mobilization, Bonding, Administration ‐$                                12% ‐$                               

Subtotal ‐$                               

Total Construction ‐$                               

Engineering and Administration ‐$                                25% ‐$                               

Contingency ‐$                                20% ‐$                               

Total capital costs ( present worth) ‐$                               



Annual cost escalation 0.03$                             

Interest rate 0.03$                             

Elec cost per kWhr 0.08$                             

Hp 40

Run time per day 0 hrs

Year Period Escalating 

Elect Unit Cost

Elec cost Present worth of Elec 

cost

[ $/kWhr] [$/year] [$/year]

2011 0 0.080$                             ‐$                                 ‐$                               

2012 1 0.082$                             ‐$                                 ‐$                               

2013 2 0.085$                             ‐$                                 ‐$                               

2014 3 0.087$                             ‐$                                 ‐$                               

2015 4 0.090$                             ‐$                                 ‐$                               

2016 5 0.093$                             ‐$                                 ‐$                               

2017 6 0.096$                             ‐$                                 ‐$                               

2018 7 0.098$                             ‐$                                 ‐$                               

2019 8 0.101$                             ‐$                                 ‐$                               

2020 9 0.104$                             ‐$                                 ‐$                               

2021 10 0.108$                             ‐$                                 ‐$                               

2022 11 0.111$                             ‐$                                 ‐$                               

2023 12 0.114$                             ‐$                                 ‐$                               

2024 13 0.117$                             ‐$                                 ‐$                               

2025 14 0.121$                             ‐$                                 ‐$                               

2026 15 0.125$                             ‐$                                 ‐$                               

2027 16 0.128$                             ‐$                                 ‐$                               

2028 17 0.132$                             ‐$                                 ‐$                               

2029 18 0.136$                             ‐$                                 ‐$                               

2030 19 0.140$                             ‐$                                 ‐$                               

2031 20 0.144$                             ‐$                                 ‐$                               

present value ‐$                              

Total Life Cycle cost (present value)

Capital cost ‐$                               

Operating cost ‐$                               

Total ‐$                               



Sludge Thickening

The WAS will need to be thickened prior to being fed to the AN digesters.

A GBT can be installed into the existing dewatering building

Initial Equipment Cost, 2 meter with appurtenances 200,000$                       

Equipment installation (15%) 30,000$                          15%

Support equipment  (20%) 40,000$                          20%

Subtotal 270,000$                       

Electrical, Controls  (20%) 54,000$                          20%

Site work and piping  (20%) 54,000$                          20%

Mobilization, Bonding, Administration  (12%) 32,400$                          12%

Subtotal 140,400$                       

Engineering and Administration 35,100$                          25%

Contingency 28,080$                          20%

Subtotal 63,180$                         

Total capital costs 474,000$                       ( present worth)



Anaerobic digester sizing  (complete mix, high‐rate)
Based on peak week solids production from PFWRF and HARSB

Assume complete mix, high‐rate digester, 95F operating temperature

Post Falls  max week WAS load 29,980           lbs dry solids/day [max week = 2.4 x Avg]

HARSB  max week  WAS load ‐                  lbs dry solids/day [max week = 2.4 x Avg]

Total WAS load =  29,980           lbs dry solids/day

Assumed %VSS 78%

Total VSS load =  29,981           lbs dry solids/day

Assume WAS is thickened

Thickened WAS concentration 70,000           mg/l

Thickened Sludge Volume =  51,353           gpd

6,865             cf/day

 The HRT = SRT for a complete mix tank.    

Use the minimum recommended SRT for the peak week loading condition.

Design HRT  =  10 days 1991 MOP‐8 Table 27‐V

Digester liquid volume =  68,654           cf

513,535         gal

Number of tanks 2

Assumed side water depth 25 ft

Tank Area 1,373             sq ft

Tank diameter 41.8               ft

Roundup dia to nearest 5 ft increment 45                ft <<<<<

Actiual Tank Volume 39,760           cf

297,402         gal

Total liquid digester liquid vol neglecting cone 79,519           cf

594,804         gal

Actual volumetric loading 0.38 lbs VSS/cf‐day

377                  lbs VSS/1000 cf‐day

Assumed additional working depth 10 ft

total wall height 35

circumference 141 ft

Assumed wall thickness 2 ft

Assumed floor thickness 1.5 ft

concrete volume of walls  (all tanks) 733                  cy <<<<<

concrete volume of floors  (all tanks) 177                  cy <<<<<
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Anaerobic digester sizing  (complete mix, high‐rate)
This is a check to see how the sizing based on peak week loading comapares to sizing based on avg day loading

Post Falls  avg day WAS load 12,492           lbs dry solids/day

HARSB  avg day  WAS load ‐                  lbs dry solids/day

Total WAS load =  12,492           lbs dry solids/day

Assumed %VSS 78%

Total VSS load =  12,493           lbs dry solids/day

Assume WAS is thickened

Thickened WAS concentration 70,000           mg/l

Thickened Sludge Volume =  21,397           gpd

2,861             cf/day

 The HRT = SRT for a complete mix tank.    

Use the recommended SRT for the avgerage day loading condition.

Design HRT  =  20 days 1991 MOP‐8 Table 27‐V

Digester liquid volume =  57,212           cf

427,946         gal

Number of tanks 2

Assumed side water depth 25 ft

Minimum Tank Area 1,144             sq ft

Minimum  Tank diameter 38.2                ft

Roundup dia to nearest 5 ft increment 40                 ft <<<<<

Actiual Tank Volume 31,415           cf

234,984         gal

Total liquid digester liquid vol neglecting cone 62,830           cf

469,968         gal
Actual volumetric loading 0.20 lbs VSS/cf‐day

199              lbs VSS/1000 cf‐day

Assumed additional working depth 10 ft

total wall height 35

circumference 126 ft

Assumed wall thickness 2 ft

Assumed floor thickness 1.5 ft

concrete volume of walls  (all tanks) 652              cy <<<<<

concrete volume of floors  (all tanks) 140              cy <<<<<
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Anerobic digester capital costs

Qty Unit Unit cost Cost

Excavation (3 times the tank volume) 8835 cy 4$                                35,342$                                  

Tank 1

Walls 733 cy 1,000$                        733,017$                                

Bottom 177 cy 800$                           141,368$                                

Tank 2

Walls 733 cy 1,000$                        733,017$                                

Bottom  177 cy 800$                           141,368$                                

Equipment building 3000 sf 220$                           660,000$                                

Steel covers 2 ea 90,000$                      180,000$                                

Paint covers 1 ls 100,000$                    100,000$                                

Piping 1 ls 105,000$                    105,000$                                

Heat exchangers 2 ea 25,000$                      50,000$                                  

Boilers and piping 2 ea 100,000$                   200,000$                                

Mixing system and gas equipment 1 ls 500,000$                    500,000$                                

Sludge pumping 1 ls 75,000$                      75,000$                                  

Subtotal 3,654,110$                             

Site work 20% 730,822$                                

Electrical, controls and instrumentation 20% 730,822$                                
Mobilization, Bonding, Administration 12% 438,493$                                

Subtotal 1,900,137$                             

Construction subtotal 5,554,248$                             

Engineering and Administration  (25%) 25% 1,388,561.88$                       

Contingency  (20%) 20% 1,110,849.50$                       

Subtotal 2,499,411$                             

Total capital costs ( present worth) 8,053,659$                             

Total Life Cycle cost (present value)

Operating cost 8,054,000$                   
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Anaerobic Digester Operating Costs

Mixing electrical cost

Annual cost escalation 0.03$                            

Interest rate 0.03$                            

Elec cost per kWhr 0.08$                            

Total Dig  liquid volume 594,804                        gallons

Mixing energy input 0.05 hp/1000 gal

Total mixing hp 29.74 hp/1000 gal

Year Period Escalating 

Elect Unit Cost

Elec cost Present worth of 

Elec cost

[kWhr/yr] [ $/kWhr] [$/year] [$/year]

2011 0 194,351                         0.080$                           15,548$           15,548$          
2012 1 194,351                         0.082$                           16,015$           15,548$          
2013 2 194,351                         0.085$                           16,495$           15,548$          
2014 3 194,351                         0.087$                           16,990$           15,548$          
2015 4 194,351                         0.090$                           17,499$           15,548$          
2016 5 194,351                         0.093$                           18,024$           15,548$          
2017 6 194,351                         0.096$                           18,565$           15,548$          
2018 7 194,351                         0.098$                           19,122$           15,548$          
2019 8 194,351                         0.101$                           19,696$           15,548$          
2020 9 194,351                         0.104$                           20,287$           15,548$          
2021 10 194,351                         0.108$                           20,895$           15,548$          
2022 11 194,351                         0.111$                           21,522$           15,548$          
2023 12 194,351                         0.114$                           22,168$           15,548$          
2024 13 194,351                       0.117$                          22,833$           15,548$          
2025 14 194,351                       0.121$                          23,518$           15,548$          
2026 15 194,351                       0.125$                          24,223$           15,548$          
2027 16 194,351                       0.128$                          24,950$           15,548$          
2028 17 194,351                       0.132$                          25,699$           15,548$          
2029 18 194,351                       0.136$                          26,470$           15,548$          
2030 19 194,351                       0.140$                          27,264$           15,548$          
2031 20 194,351                       0.144$                          28,082$           15,548$          

present value 326,510$           

Total Life Cycle cost (present value)

Operating cost 327,000$                     
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Additional Treatment Cost

The filtrate from dewaterd anaerobic sludge is high in BOD and NH3‐N.

It is assumed that the filtrate will be treated in a side stream, or that the sizes/capacities calculated here would be an incramental addition to existing facilities

Tank volume and aeration  requirements are calculated and costs for each are estimated

VSS 78%

%TS of digester feed 7%

Average VSS destruction 50%

Year Period Dry Solids Wasted to 

digester
 Fixed solids

in DG Feed 

 Volatile solids

in DG Feed 

 Wet weight of 

DG Feed 

 Water 

[ppd] [ppd] [ppd] [ppd] [ppd]

2011 0 4,664                              1,026                        3,638                     66,625                 61,961                                 

2012 1 4,936                              1,086                        3,850                     70,511                 65,575                                 

2013 2 5,208                              1,146                        4,062                     74,398                 69,190                                 

2014 3 5,480                              1,206                        4,274                     78,284                 72,804                                 

2015 4 5,752                              1,265                        4,487                     82,170                 76,419                                 

2016 5 6,024                              1,325                        4,699                     86,057                 80,033                                 

2017 6 6,296                              1,385                        4,911                     89,943                 83,647                                 

2018 7 8,120                              1,786                        6,333                     115,995               107,875                              

2019 8 8,456                              1,860                        6,596                     120,799               112,343                              

2020 9 8,792                              1,934                        6,858                     125,604               116,811                              

2021 10 9,129                              2,008                        7,120                     130,408               121,280                              

2022 11 9,465                              2,082                        7,383                     135,213               125,748                              

2023 12 9,801                              2,156                        7,645                     140,017               130,216                              

2024 13 10,138                            2,230                        7,907                     144,822               134,684                              

2025 14 10,474                            2,304                        8,170                     149,626               139,152                              

2026 15 10,810                            2,378                        8,432                     154,431               143,621                              

2027 16 11,146                            2,452                        8,694                     159,235               148,089                              

2028 17 11,483                            2,526                        8,957                     164,040               152,557                              

2029 18 11,819                            2,600                        9,219                     168,844               157,025                              

2030 19 12,155                            2,674                        9,481                     173,649               161,493                              

2031 20 12,492                            2,748                        9,744                     178,453               165,962                              
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Period Fixed Solids

after Digestion

(unchanged)

Volatile Solids

after Digestion

Total Solids

after digestion

Water

after  digestion

(unchanged)

Wet weight of

sludge  after

digestion

%TS of digested 

sludge

[ppd] [ppd] [ppd] [ppd] [ppd]

2011 0 1,026                              1,819                      2,845                   61,961               64,806                                 4.4%

2012 1 1,086                              1,925                      3,011                   65,575               68,586                                 4.4%

2013 2 1,146                              2,031                      3,177                   69,190               72,367                                 4.4%

2014 3 1,206                              2,137                      3,343                   72,804               76,147                                 4.4%

2015 4 1,265                              2,243                      3,509                   76,419               79,927                                 4.4%

2016 5 1,325                              2,349                      3,675                   80,033               83,708                                 4.4%

2017 6 1,385                              2,455                      3,841                   83,647               87,488                                 4.4%

2018 7 1,786                              3,167                      4,953                   107,875             112,828                              4.4%

2019 8 1,860                              3,298                      5,158                   112,343             117,501                              4.4%

2020 9 1,934                              3,429                      5,363                   116,811             122,175                              4.4%

2021 10 2,008                              3,560                      5,568                   121,280             126,848                              4.4%

2022 11 2,082                              3,691                      5,774                   125,748             131,521                              4.4%

2023 12 2,156                              3,822                      5,979                   130,216             136,195                              4.4%

2024 13 2,230                              3,954                      6,184                   134,684             140,868                              4.4%

2025 14 2,304                              4,085                      6,389                   139,152             145,542                              4.4%

2026 15 2,378                              4,216                      6,594                   143,621             150,215                              4.4%

2027 16 2,452                              4,347                      6,799                   148,089             154,888                              4.4%

2028 17 2,526                              4,478                      7,005                   152,557             159,562                              4.4%

2029 18 2,600                              4,609                      7,210                   157,025             164,235                              4.4%

2030 19 2,674                              4,741                      7,415                   161,493             168,908                              4.4%

2031 20 2,748                              4,872                      7,620                   165,962             173,582                              4.4%

14  of  20 3:17 PM10/17/2012

Additional Aeration Cost

\\Cdafiles\Public\Projects\JUB\20‐11‐022 Post_Falls_WRF Facility Plan & EID\Spreadsheets\Joint Digestion\Anaerobic Digestion Facility for PFWRF.xlsx



%TS of dewatered sludge cake 20%

NH3‐N in filtrate 921                                 mg/l 1997 MOP8 table 27‐VI

BOD in filtrate 8,527                              mg/l 1997 MOP8 table 27‐VI

Period Wet weight of

dewatered sludge 

cake

 Water removed 

by

dewatering 

 Water removed 

by

dewatering 

NH3‐N load BOD load AOR Load AOR Load

[ppd] [ppd] [gpd] [ppd] [ppd] [ppd] [lbs/hr]

0 14,224                            50,581                   6,065                   47                       431                                      861                          36                       

1 15,054                            53,532                   6,419                   49                       456                                      911                          38                       

2 15,884                            56,483                   6,772                   52                       482                                      962                          40                       

3 16,714                            59,433                   7,126                   55                       507                                      1,012                      42                       

4 17,543                            62,384                   7,480                   57                       532                                      1,062                      44                       

5 18,373                            65,334                   7,834                   60                       557                                      1,112                      46                       

6 19,203                            68,285                   8,188                   63                       582                                      1,163                      48                       

7 24,765                            88,063                   10,559                 81                       751                                      1,499                      62                       

8 25,791                            91,711                   10,996                 84                       782                                      1,562                      65                       

9 26,816                            95,358                   11,434                 88                       813                                      1,624                      68                       

10 27,842                            99,006                   11,871                 91                       844                                      1,686                      70                       

11 28,868                            102,654                 12,309                 95                       875                                      1,748                      73                       

12 29,894                            106,301                 12,746                 98                       906                                      1,810                      75                       

13 30,919                            109,949                 13,183                 101                     938                                      1,872                      78                       

14 31,945                            113,596                 13,621                 105                     969                                      1,934                      81                       

15 32,971                            117,244                 14,058                 108                     1,000                                   1,996                      83                       

16 33,997                            120,891                 14,495                 111                     1,031                                   2,058                      86                       

17 35,023                            124,539                 14,933                 115                     1,062                                   2,121                      88                       

18 36,048                            128,187                 15,370                 118                     1,093                                   2,183                      91                       

19 37,074                            131,834                 15,807                 121                     1,124                                   2,245                      94                       

20 38,100                            135,482                 16,245                 125                     1,155                                   2,307                      96                       
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Annual cost escalation 0.03$                            

Interest rate 0.03$                            

Elec cost per kWhr 0.08$                            

Cs 9.17 mg/l O2 saturation constant under standard conditions

ACF 0.915 n/a Altitude Correction Factor 

alpha 0.8 n/a O2 transfer correction factor

beta 0.95 n/a Salinity-surface tension correction factor

C1 2 mg/l Desired O2 in basin

T 20 degrees C Basin temperature

Cw 9.17 mg/l O2 saturation concentration at actual temperature 

SOTR 3.5 lbs / HP‐hr

Period SOR Hp Req'd KiloWatts KW‐hrs/yr Escalating 

Elect Unit Cost

Elec cost Present worth of 

Elec cost

[lbs/hr] [ $/kWhr] [$/year] [$/year]

0 69                              20                           15 128,576             0.080$                                 10,286$            10,286$          
1 73                              21                           16 136,076             0.082$                                 11,213$            10,886$          
2 77                              22                           16 143,576             0.085$                                 12,186$            11,486$          
3 81                              23                           17 151,076             0.087$                                 13,207$            12,086$          
4 85                              24                           18 158,577             0.090$                                 14,278$            12,686$          
5 89                              25                           19 166,077             0.093$                                 15,402$            13,286$          
6 93                              27                           20 173,577             0.096$                                 16,581$            13,886$          
7 120                            34                           26 223,852             0.098$                                 22,025$            17,908$          
8 125                            36                           27 233,124             0.101$                                 23,625$            18,650$          
9 130                            37                           28 242,396             0.104$                                 25,302$            19,392$          
10 135                            39                           29 251,668             0.108$                                 27,058$            20,133$          
11 140                            40                           30 260,940             0.111$                                 28,896$            20,875$          
12 145                            41                           31 270,212             0.114$                                 30,821$            21,617$          
13 150                            43                           32 279,484             0.117$                                 32,835$            22,359$          
14 155                            44                           33 288,756             0.121$                                 34,942$            23,101$          
15 160                            46                           34 298,028             0.125$                                 37,145$            23,842$          
16 165                            47                           35 307,300             0.128$                                 39,450$            24,584$          
17 170                            48                           36 316,572             0.132$                                 41,860$            25,326$          
18 175                            50                           37 325,844             0.136$                                 44,378$            26,068$          
19 180                            51                           38 335,116             0.140$                                 47,010$            26,809$          
20 185                            53                           39 344,388             0.144$                                 49,760$            27,551$          

present value 402,818$           
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Design flow rate 16,245                           gpd,   based on the 20th year

Design HRT  =  2 days

Tank volume 32,490                           gallons

Qty Unit Unit cost Cost

Side‐stream treatment, tank 33,000                           gallons 2.00$                       66,000$               

Mixing/aeration system 1                                     ls 75,000$                  75,000$               

Treatment equipment 1                                     ls 150,000$                150,000$            

pumping 1                                     ls 150,000$                150,000$            

Subtotal 441,000$            

Equipment Installation 375,000$                      % 10% 37,500.00$         

Site work and piping 441,000$                      % 10% 44,100.00$         

Electrical and instrumentation 441,000$                      % 20% 88,200.00$         

Construction total 610,800$            

Bonding, Administration 610,800$                      % 12% 73,296$               

Engineering and Administration  (25%) 610,800$                      % 25% 152,700$            

Contingency  (20%) 610,800$                      % 20% 122,160$            

Admin Total 348,156$            

Total capital costs ( present worth) 958,956$            

Total Life Cycle cost (present value)

Capital cost 959,000$                      

Operating cost 403,000$                      

total 1,362,000$                   

17  of  20 3:17 PM10/17/2012

Additional Aeration Cost

\\Cdafiles\Public\Projects\JUB\20‐11‐022 Post_Falls_WRF Facility Plan & EID\Spreadsheets\Joint Digestion\Anaerobic Digestion Facility for PFWRF.xlsx



Cost of Dewatering Facility

Max SLR  BDP 2.5 m belt filter press at 4% feed 1500 lbs/hr

Hydraulic loading rate 78                                   gpm

Operating days per week 5 days/week

Operating hours per day 10 hours/day

Year Period Total Solids

after digestion

%TS of digested 

sludge

Vol of Digested 

Sludge

Number of Belt 

Filter Presses 

needed

Roundup

[ppd] [gpd]

2011 0 2,845                        4.4% 7,770                             0.2 1.0

2012 1 3,011                        4.4% 8,224                             0.2 1.0

2013 2 3,177                        4.4% 8,677                             0.3 1.0

2014 3 3,343                        4.4% 9,130                             0.3 1.0

2015 4 3,509                        4.4% 9,584                             0.3 1.0

2016 5 3,675                        4.4% 10,037                           0.3 1.0

2017 6 3,841                        4.4% 10,490                           0.3 1.0

2018 7 4,953                        4.4% 13,529                           0.4 1.0

2019 8 5,158                        4.4% 14,089                           0.4 1.0

2020 9 5,363                        4.4% 14,649                           0.4 1.0

2021 10 5,568                        4.4% 15,210                           0.5 1.0

2022 11 5,774                        4.4% 15,770                           0.5 1.0

2023 12 5,979                        4.4% 16,330                           0.5 1.0

2024 13 6,184                        4.4% 16,891                           0.5 1.0

2025 14 6,389                        4.4% 17,451                           0.5 1.0

2026 15 6,594                        4.4% 18,011                           0.5 1.0

2027 16 6,799                        4.4% 18,572                           0.6 1.0

2028 17 7,005                        4.4% 19,132                           0.6 1.0

2029 18 7,210                        4.4% 19,692                           0.6 1.0

2030 19 7,415                        4.4% 20,253                           0.6 1.0

2031 20 7,620                        4.4% 20,813                           0.6 1.0

An additional BFP is not needed.

Dewatering redundancy will be provided by operating more days per week and more hours per day.



Dewatering feed tank  will hold sludge from the digester until it is dewatered.

Additional dewatering building space is not needed.

Qty Unit Unit cost Cost

Dewatering feed tank 150,000                 gallons 1.50$                             225,000$                     

Dewatering building ‐                          sq 225$                               ‐$                              

Subtotal 225,000$                     

Mixing system for dewatering feed tank 1                             ls 50,000$                         50,000$                       

feed pumps 3                             ls 30,000$                         90,000$                       

BFP  ‐                          ls 225,000$                       ‐$                              

sludge conveyor ‐                          ls 70,000$                         ‐$                              

Conveyor shuttle for loading trucks ‐                          ls 25,000$                         ‐$                              

Polymer system 1                             ls 18,000$                         18,000$                       

Subtotal 158,000$                     

Equipment Installation 158,000$               % 10% 15,800$                       

Site work and piping 225,000$               % 10% 22,500$                       

Electrical and instrumentation 383,000$               % 20% 76,600$                       

Construction total 497,900$                     

Bonding, Administration 497,900$               % 12% 59,748$                       

Engineering and Administration  (25%) 497,900$               % 25% 124,475$                     

Contingency  (20%) 497,900$               % 20% 99,580$                       

Admin Total 283,803$                     

Total capital costs ( present worth) 782,000$                     



Cost of sludge disposal by a third party

Annual cost escalation 0.03$                             3.0%

Interest rate 0.03$                             3.0%

Elec cost per kWhr 0.08$                            

Initial disposal cost 65.00$                           per wet ton

%TS of dewatered sludge 20%

Year Period Wet weight of

dewatered sludge 

cake

>>>>> Escalating 

Disposal cost

Disposal cost Present worth

of disposal cost

[ppd] [Wtons/yr] [$/wet ton] [$/year] [$/year]

2011 0 14,224                    2,596                65.00$              168,737$                              $168,737
2012 1 15,054                    2,747                66.95$              183,937$                              $178,580
2013 2 15,884                    2,899                68.96$              199,897$                              $188,423
2014 3 16,714                    3,050                71.03$              216,650$                              $198,265
2015 4 17,543                    3,202                73.16$              234,228$                              $208,108
2016 5 18,373                    3,353                75.35$              252,665$                              $217,951
2017 6 19,203                    3,505                77.61$              271,998$                              $227,794
2018 7 24,765                    4,520                79.94$              361,304$                              $293,773
2019 8 25,791                    4,707                82.34$              387,557$                              $305,941
2020 9 26,816                    4,894                84.81$              415,061$                              $318,110
2021 10 27,842                    5,081                87.35$              443,866$                              $330,278
2022 11 28,868                    5,268                89.98$              474,025$                              $342,446
2023 12 29,894                    5,456                92.67$              505,595$                              $354,614
2024 13 30,919                    5,643                95.45$              538,632$                              $366,782
2025 14 31,945                    5,830                98.32$              573,196$                              $378,950
2026 15 32,971                    6,017                101.27$            609,350$                              $391,118
2027 16 33,997                    6,204                104.31$            647,156$                              $403,286
2028 17 35,023                    6,392                107.44$            686,683$                              $415,455
2029 18 36,048                    6,579                110.66$            727,999$                              $427,623
2030 19 37,074                    6,766                113.98$            771,176$                              $439,791
2031 20 38,100                    6,953                117.40$            816,288$                              $451,959

Present Worth Cost 6,610,000$              

Total Life Cycle cost (present value)

Operating cost 6,610,000$          
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Item for Capital Costs Description of Project
Targeted Year to 

begin Project

Improvement Alternative 2:  

Additional Treatment with 

Year Round River Discharge 

(Expand to partial reuse 

system, no new land)

Alt 2 (20-year 

O&M)

Improvement Alternative 3: 

Additional Treatment 

combined with 5.2 MGD 

Seasonal Reuse (expansion 

of reuse)

Alt  3 (20-year 

O&M)

Improvement Alternative 4: 

Additional Treatment 

combined with 5.2 MGD Year 

Round Reuse

Alt 4 (20-year 

O&M)

Tertiary Treatment Pilot Study
$2M Project in current FY 2013 City 

Budget
2013

Class C Reuse (Demonstration Project) Reuse on WRF and adjacent land 2013 $167,600 $140,000  $                                 167,600  $            140,000  $                                 167,600  $            140,000 

Outfall Improvements - Phase I South of I-90 to River 2013 $1,620,000 0  $                              1,620,000  $                     -    $                              1,620,000  $                      -   

Laboratory and Control Building Improvements
Lab, Admin and control improvements

2014 $662,500 0  $                                 662,500  $                     -    $                                 662,500  $                      -   

Preliminary Treatment - Equalization Tank New EQ 2015 $7,528,168 $880,000  $                              7,528,168  $            880,000  $                              7,528,168  $            880,000 

Preliminary Treatment - Headworks Relocate Headworks 2015 $2,645,032  $                              2,645,032  $                     -    $                              2,645,032  $                      -   

Tertiary Treatment 
1

Tertiary (assumes MF) 2015 $19,230,000 $11,080,000  $                            19,230,000  $         5,540,000  $                            19,230,000  $         2,770,000 

Disinfection - Improvements to Existing UV
Mitigate deficiencies and reliability

2017 $550,500 0  $                                 550,500  $                     -    $                                 550,500  $                      -   

Biosolids Treatment Improvements (Digestion) 
1

Digestion Improvements
2017 $9,971,800 ($4,100,000)  $                              9,971,800  $       (4,100,000)  $                              9,971,800  $        (4,100,000)

Utility Water Pump Station 2017 $743,400 0  $                                 743,400  $                     -    $                                 743,400  $                      -   

Secondary Treatment Improvements
Expand BNR Eqpt into Ditch 6 and 

Clarifier 8
2019 $3,730,000 $1,100,000  $                              3,730,000  $         1,100,000  $                              3,730,000  $         1,100,000 

Disinfection Improvements - Class A UV Necessary for Class A Reuse 2022 $1,943,000 $800,000  $                              1,943,000  $            800,000  $                              1,943,000  $            800,000 

Phase 1 -Class A Seasonal Reuse, 3.2 MGD Capacity, 

618 Acre Existing Site, retain river outfall for non-

growing season.  Purchase 314 acres from City of 

Rathdrum. Necessary for Class A Reuse

2022 $17,800,000 $982,000  $                            17,800,000  $            982,000  $                            17,800,000  $            982,000 

Expanded Reuse to 5.2 MGD (Seasonal Reuse)
Seasonal Reuse with no winter storage.  

Non-growing season discharge to 

River.

2022 ``  $                            10,090,000  $            565,000  $                            10,090,000  $            565,000 

Maintenance Shop 2023 $757,400 0  $                                 757,400  $                     -    $                                 757,400  $                      -   

Outfall Improvements - Phase II (Pipeline for I-90 

Crossing) South of I-90 to WRF
2025 $280,000 0  $                                 280,000  $                     -    $                                 280,000  $                      -   

Full Reuse to 5.2 MGD (Year Round) Full Reuse, no river discharge (assumes 

river discharge only for non-Class A 

water compliance)

2027  $                            82,010,000  $         1,237,000 

TOTAL 67,600,000$                                      10,900,000$        77,700,000$                                     5,900,000$             159,700,000$                                  4,400,000$             

Total Capital + O&M 78,500,000$     83,600,000$       164,100,000$      
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SEWER FINANCIAL PLAN AND 

CAPITALIZATION FEE 

1. INTRODUCTION  

The primary goal of the financial plan is to develop a multi-year rate strategy that will provide stable 
revenue to meet the total operating and capital costs of providing wastewater service.  The financial 
plan focuses on the amount of revenue needed to meet the system’s total financial obligations which 
include: 

 Fiscal policies 

 Operating and maintenance costs  

 Administration and overhead 

 Capital costs  

 Existing and new debt service obligations 

In particular, the financial plan evaluates the financial impact related to the completion of the 
preferred alternative CIP identified in the City’s Water Reclamation Facility Plan (WRFP) and 
Collection System Master Plan and develops a rate strategy for meeting these future costs. 

2. FINANCIAL STRUCTURE 

The City’s sewer utility is responsible for funding all of its related costs through user fees. It does not 
depend on general tax revenues or general fund resources. The primary source of funding for the sewer 
utility is derived from ongoing monthly charges for service, with additional revenues coming from 
service fees, cell tower rental and intergovernmental transfers. The City controls the level of user 
charges by ordinance and, subject to statutory authority, can adjust user charges as needed to meet 
financial objectives. 

The city maintains a fund structure and implements financial policies that target management of a 
financially viable and fiscally responsible enterprise fund utility. The following funds have been 
reviewed as part of this financial plan.  

 Wastewater Operating Fund – designated to cover operating costs.  

 WWTP Capital Fund – used to cover upgrade and expansion project costs for the Wastewater 
Treatment Plant.  

 Collector Capital Fund – used to cover upgrade and expansion project costs for the Collector 
System.  

 Sewer Replacement Fund – used to cover repair and replacement costs for both the WWTP 
and the Collector System as well as any upgrade and expansion costs that the individual 
Capital Funds are unable to fund. 

 Contingency Reserve Fund – set aside to cover emergencies. 
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 Bond Reserve Fund – set aside to cover bond reserve requirements and used to pay off bond 
retirement. 

3. FISCAL POLICIES 

This analysis is based on a framework of fiscal policies that promote the financial integrity and 
stability of the City’s wastewater utility.  A brief summary of the key financial policies employed by 
the City, as well as those recommended and incorporated in the financial program are discussed 
below. 

3.1 Reserve Funds  

Like any business, a municipal utility requires certain minimum levels of cash reserves to operate – 
these reserves address variability and timing of expenditures and receipts, as well as occasional 
disruptions in activities, costs or revenues. Given the City’s responsibility to provide an essential 
service at a certain standard, protection against financial disruptions is even more important than it 
would be for a private sector or non-essential counterpart.  

In addition to protecting the utility against financial disruption, a defined reserve structure serves to 
maintain appropriate segregations of funds and to promote the use of resources for their intended 
purposes. The City has the following reserve funds. 

Operating reserve is designed to provide a liquidity cushion to ensure that adequate cash working 
capital will be maintained to deal with significant cash balance fluctuations such as unanticipated 
cash expenses or lower than expected revenue collections. The City’s current policy is to maintain a 
minimum balance in the Wastewater Operating Fund equal to 55 days of O&M. This target is within 
industry standards for a sewer utility. 

The wastewater treatment plant capital fund and collector capital fund do not have a minimum target 
balance.   All revenue that enters these funds is depleted to a zero balance if necessary to fund capital 
in any given year.  

A capital contingency reserve is an amount of cash set aside in case of an emergency should a piece 
of equipment or a portion of the utility’s infrastructure fail unexpectedly. The reserve could also be 
used for other unanticipated capital needs including capital project cost overruns. Industry practice 
ranges from maintaining a balance equal to 1 to 2 percent of fixed assets, an amount equal to a 5 -year 
rolling average of CIP costs, or an amount determined sufficient to fund an equipment failure (other 
than catastrophic failure). The final target level should balance industry standards with the risk level 
of the City; a target of 1 percent of fixed assets has been used in this analysis. The City currently 
carries a contingency reserve fund balance in the range of $622,000 increasing to nearly $800,000 by 
FY 2032.  This is below the target range of 1 percent of fixed assets and the difference has been used 
as a minimum target for the sewer replacement fund; the minimum for this fund ranges from $0 to 
nearly $820,000 as completed CIP projects increase the total value of fixed assets. 

The bond reserve fund is generally set by covenant requirements and described in greater detail in the 
Debt section below. The City uses this fund to cover bond reserve requirements and to pay off bond 
retirement. 

3.2 System Reinvestment 

The purpose of system reinvestment funding is to provide for the replacement of aging system 
facilities to ensure sustainability of the system for ongoing operation. Each year, the utility’s assets 
lose value, and as they lose value they are moving toward eventual replacement. That accumulating 
loss in value and future liability is measured for reporting purposes through an annual depreciation 
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expense, which is based on the original cost of the asset. While this reported expense reflects the 
consumption of the existing asset and its original investment, the replacement of that asset will likely 
cost much more, factoring in inflation and construction conditions. Therefore, the added annual 
replacement liability is even greater than the annual depreciation expense. 

The City’s current depreciation expense is $1.09 million.  With the addition of the capital plan, the 
depreciation expense is anticipated to increase to $3.68 million by the end of the planning period. 
The City historically did not fund this expense, but has been making up for that in recent years by 
funding a small amount over the annual depreciation cost. In the analysis, the amount to fund system 
reinvestment ranges from $1.30 million to $3.68 million per year throughout the forecast period. 
These monies are put directly into the Sewer Replacement Fund and are made available for capital 
project costs. 

3.3 Debt 

It is prudent to consider policies related to debt management as part of the broader utility financial 
policy structure. As a security condition of issuance for some debt such as revenue bonds, the City 
would be required per covenant to agree that the revenue bond debt would have a higher priority for 
payment (a senior lien) compared to most other utility expenditures; the only outlays with a higher 
lien are O&M expenses. Debt service coverage is expressed as a multiplier of the annual revenue 
bond debt service payment. For example, a 1.00 coverage factor would imply that no additional 
cushion is required. A 1.25 coverage factor means revenue must be sufficient to pay O&M expenses, 
annual revenue bond debt service payments, plus an additional 25 percent of annual revenue bond 
debt service payments. The excess cash flow derived from the added coverage, if any, can be use for 
any utility purpose, including funding capital projects. Targeting a higher coverage factor  can help 
the City achieve a better credit rating and provide lower interest rates for future debt issues.  The 
City’s existing bond covenants require a 1.25 debt coverage factor. In the analysis, a 1.50 debt 
coverage factor has been used to help the City receive the benefits of a higher credit rating and lower 
interest rates for the debt that is anticipated to be issued. 

4. OPERATING COSTS 

The financial plan can only provide a qualified assurance of financial feasibility if it considers the 
total system costs of providing sewer services, both operating and capital. The operating costs identify 
ongoing annual non-capital costs associated with the operating, maintenance and administration of the 
sewer system.  

Operating costs are initially developed from the FY 2013 budget documents.  Future costs are 
adjusted annually for inflationary increases. Any known future changes such as new or enhanced 
programs, increased operating costs and/or additional staffing needs are added in the years they are 
planned. The following is a list of the key expense factors and assumptions used to develop the 
financial forecast. 

 Annual Inflation Factors – General and labor escalation 2.23 percent; benefits 8.00 percent; 
construction cost 3.19 percent 

 Existing Debt – The City currently has a total of four outstanding debt issues, including three 
revenue bonds and one DEQ loan. Revenue bond annual payments total $861,000 in FY 2013, 
decreasing to $261,000 and expire between FY 2016 and FY 2028. DEQ payments range from 
$54,000 to $108,000 with the loan expiring in FY 2014. Final payments for revenue bonds in the 
year they expire are made from the bond reserve fund. 

 Revenue Bond Assumptions – The forecast assumes a revenue bond interest rate of 3.00 percent 
in FY 2014 based on input from the City’s financial advisor and 4.75 percent thereafter based on 
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recent Idaho Bond Bank Authority (IBBA) bonds; along with an issuance cost of 1.50 percent 
and a term of 20 years for all revenue bonds. 

 Future Debt and Transfers to Capital – Will be described in greater detail in the Capital Costs 
section below. 

 Additional O&M Costs – WWTP CIP is expected to add process improvements that result in 
increased O&M costs for the plant in FY 2014, 2016, 2020, and 2023 ranging from $7,000 to 
$598,000 as well as improvements to biosolids treatment that decrease O&M costs by $205,000 
in FY 2018. Collector CIP is expected to add $14,500 in both FY 2015 and 2020 related to lift 
station site repair, maintenance, and upgrades. 

Annual operating costs are funded through ongoing revenue received from user fees and charges.  The 
following is a list of the key revenue factors and assumptions. 

 Revenue – The City has two general revenue sources: revenue from charges for service (rate 
revenue) and miscellaneous (non-rate) revenue. In the event of a forecasted annual shortfall, rate 
revenue can be increased to meet the annual revenue requirement. Non-rate revenues are forecast 
to increase with inflation or growth depending on the nature of the revenue.  

 Growth – Although a 3.50 percent growth rate is used for engineering planning purposes to 
determine CIP for the WRFP, rate revenue was escalated based on a 1.00 percent growth rate 
provided by the City. The lower growth rate is based on recent experience and the economic 
downturn, and will more accurately project future revenue. 

 Capitalization Fee Revenue – This fee represents the one-time charge for new customers 
connecting to the system.  The fee revenue for this plan is based on the City’s current 
Capitalization Fee of $4,659 for City customers and $3,036 for Rathdrum customers, which is 
escalated annually by 2.85 percent based on ENR.  Additional new units range from 154 to 185 
new units per year with 83% of the new units anticipated in the City.   The fee is anticipated to 
generate revenue of $715,000 in FY 2014 to $1.51 million in FY 2032. Approximately $50,000 
per year of capitalization fee revenue is used to offset debt service during FY 2013 through FY 
2016.  The remaining capitalization fee revenue will go the wastewater and collector capital 
funds.  The Capitalization Fee has been updated as part of this plan and will be discussed further 
in section 9. 

5. CAPITAL COSTS 

The CIP developed for the WRFP and the Collection System Master Plan identifies the total capital 
obligations of the planning period. Once the capital costs are identified, a capital funding plan defines 
a strategy for funding the CIP considering available funding sources such as, existing reserves, 
capitalization fees, external contributions from grants/developers and new debt proceeds, if required.   

The CIP identifies $45.82 million in project costs over the 6-year planning horizon and $80.62 million 
in the 20-year period for the preferred alternative Wastewater Treatment Plant (WWTP). When 
additional CIP developed by the City for the Collection System is added, total CIP costs increase to 
$53.51 million in the 6-year period and $94.99 million in the 20-year period. This CIP consists of 
replacement and expansion projects. Costs are stated in 2012 dollars and are escalated by 3.19 percent 
annually to the year of planned spending for financing projections. 

A summary of the 20-year CIP is shown in Table 1. As shown, each year has varied capital cost 
obligations depending on construction schedules and infrastructure planning needs. Approximately 
56.33 percent (2012 dollars) of the capital costs are included in the 6-year planning period. The 
Preliminary and Tertiary Treatment projects account for 58.69 percent of the 6-year CIP. Table 2 
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provides detail for the 6-year CIP. Detail for the 20-year CIP can be found on pages 6 through 8 in 
Appendix A. 

Table 1: 6 and 20-Year CIP 

 

Table 2: Detailed 6-Year CIP (2012$) 

 

5.1 Capital Financing Strategy 

An ideal capital funding strategy would include the use of grants and low-cost loans when debt 
issuance is required. However, these resources are very limited and competitive in nature and do not 
provide a reliable source of funding for planning purposes. It is recommended that the City pursue 
these funding avenues but assume bond financing to meet needs for which the City’s available cash 
resources are insufficient. Revenue bonds have been used as the debt funding instrument in this 
analysis. The capital financing strategy developed to fund the CIP identified in the WRFP and the 
Collection System Master Plan assumes the following funding resources: 

 Accumulated capital cash reserves 

 Annual revenue collections from capitalization fees 

 Annual cash from rates earmarked for system reinvestment funding 

FY 2012/13 6,500,370$            6,500,370$            
FY 2013/14 881,270                 909,410                 
FY 2014/15 32,651,980            34,770,554            
FY 2015/16 593,361                 652,037                 
FY 2016/17 11,448,352            12,982,166            
FY 2017/18 1,434,804              1,678,989              

6-Year Total 53,510,136$       57,493,526$       

2019-2032 41,479,321            55,267,431            
20-Year Total 94,989,457$       112,760,957$    

Year 2012$ Inflated

Project 2013 2014 2015 2016 2017 2018

Capital From FY 2012/13 Budget

Pilot Filtration Plants 2,000,000
Construction Costs 500,000
Facility Plan per EPA permit 100,000 100,000

WWTP CIP from JUB - Alternative 3

Preliminary Treatment - Headworks 2,645,032
Preliminary Treatment - Equalization Tank 7,528,168
Tertiary Treatment 19,230,000
Disinfection - Improvements to Existing UV 550,500
Outfall Imrovements - Phase I 1,620,000
Class C Reuse (Demonstration Project) 167,600
Biosolids Treatment Improvements 9,971,800
Laboratory and Control Building Improvements 662,500
Utility Water Pump Station 743,400

Collector CIP - Escalated from 2011$ to 2012$

3rd Ave Lift Station - 11 1,894,000
Idahline Lift Station - 2 2,394,082
Corbin Lift Station - 3 321,705
McGuire Lift Station - 5 314,223
Jacklin Lift Station - 1 410,709
Howell Lift Station - 20 1,152,152
Oversizing 20,639 20,639 20,639 20,639 20,639 20,639
Lift Stations 94,938 94,938 94,938 58,820 58,820 58,820
Pipe Replacement 103,193 103,193 103,193 103,193 103,193 103,193

Total 6,500,370$    881,270$       32,651,980$ 593,361$       11,448,352$ 1,434,804$    
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 Annual transfers of excess cash (over minimum balance targets) from the operating fund, if any  

 Revenue bond financing 

Based on information provided by the City, the WWTP Capital Fund began FY 2013 with $0.95 
million in cash reserves, the Collector Capital Fund began with $1.77 million, and the Sewer 
Replacement Fund began with $5.56 million. A transfer of $5.15 million is assumed to be made from 
the Wastewater Operating Fund to the Sewer Replacement Fund to help fund upcoming capital needs. 
This transfer amount is the excess cash in the Wastewater Operating Fund above the minimum target 
amount. 

System reinvestment funding ranging from $1.30 million to $3.68 million in FY 2013 to FY 2032 is 
used to help fund capital projects. This amount must be supported with the ongoing rates of the 
system. 

Annual capitalization fee revenue collections are budgeted at an annual amount of $1.08 million in FY 
2013, but start the forecast more conservatively at $0.71 million in FY 2014 and increase to $1.51 
million in FY 2032, with new connections ranging from 154 to 185 per year.  

The capital funding strategy developed for this financial plan forecasts the need to issue $57.70 
million in new debt.  New debt issues totaling $28.70 million are anticipated between FY 2013 and 
FY 2018 with an additional $29.00 million anticipated in FY 2022. The annual debt service 
associated with these debt issues ranges from $1.75 million in FY 2015 to $5.00 million in FY 2032 
and must also be supported by the ongoing rates of the system. The City actively pursues low-cost 
loans, where appropriate, and issues revenue bonds to finance capital project costs in excess of 
available cash resources. The analysis performed assumes all revenue bond financing for debt issues.  

The resources described above are forecasted to fund 100 percent of the 20-year CIP. Table 3 presents 
the corresponding 20-year capital financing strategy. 

Table 3: 20-Year Capital Funding Strategy 

 
The capital funding plan is developed separate from the evaluation of ongoing revenue needs of the 
utility. As seen in Table 3, the system’s capital needs are inconsistent from year to year. To minimize 
the impact these peaks and valleys will have on cash flow and ultimately on monthly rates, the capital 
funding plan assumes that capital is funded from cash available in reserves and from annual rate 
funding. New debt financing is assumed only when other resources are depleted. Treating capital 
funding in this manner minimizes rate impacts from annual capital funding needs. Capital funding 
only impacts rates directly through the level of rate funded system reinvestment assumed and through 
annual debt service as a result of new debt being issued. 

FY 2013 6,500,370$            6,500,370$         -$                      6,500,370$            6,500,370$         

FY 2014 881,270                 909,410               -                        909,410                 909,410               

FY 2015 32,651,980            34,770,554         20,200,000            14,570,554            34,770,554         

FY 2016 593,361                 652,037               -                        652,037                 652,037               

FY 2017 11,448,352            12,982,166         8,500,000              4,482,166              12,982,166         

FY 2018 1,434,804              1,678,989           -                        1,678,989              1,678,989           

Subtotal 53,510,136$       57,493,526$       28,700,000$       28,793,526$       57,493,526$       

FY 2019 - FY 2032 41,479,321            55,267,431         29,000,000            26,267,431            55,267,431         

Total 94,989,457$       112,760,957$    57,700,000$       55,060,957$       112,760,957$    

Revenue Bond 

Financing
Cash Funding

Total Financial 

Resources
Year

Capital 

Expenditures 

2012$

Capital 

Expenditures 

Escalated
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6. FINANCIAL FORECAST 

The financial plan, or revenue requirement analysis, forecasts the amount of operating and capital 
costs to determine the annual revenue required.   The objective of the financial forecast is to evaluate 
the sufficiency of the current level of rates in meeting the total revenue requirements of the system. 
In addition to annual operating costs, the revenue of the utility must also meet debt covenant 
requirements and minimum reserve level targets.  

Although the financial plan is completed for the 20-year time horizon of the WRFP, the rate strategy 
focuses on the shorter term planning period of FY 2013 through FY 2018. It is imperative that the 
City review the proposed rates and rate assumptions annually to ensure that the rate projections 
developed remain adequate. Any significant changes should be incorporated into the financial plan 
and future rates should be adjusted as needed. 

Table 4 summarizes the annual revenue requirement for the 6-year horizon based on the forecast of 
revenues, expenditures, fund balances and fiscal policies. The summary for the 20-year horizon can 
be found on page 1 in Appendix A. 

Table 4: 6-Year Financial Forecast 

 
The City increased rates by 2.5 percent in FY 2013. The financial forecast indicates the need to 
follow this with 14.5 percent rate increases in FY 2014 and FY 2015, followed by a 10.0 percent 
increase in FY 2016, a 9.0 percent increase in FY 2017, and a 7.0 percent increase in FY 2018. The 
rate increases are needed to cover the existing level of O&M expenses, meet the debt service 
requirements related to the capital program and maintain adequate ending fund balance targets.  

6.1 Funds and Reserves 

Table 5 shows a summary of the projected Operating, Capital, and Reserve ending fund balances 
through FY 2018 based on the rate forecasts presented in the previous section. As discussed earlier, 
the Wastewater Operating Fund has a minimum target of 55 days of O&M expenses. The Sewer  
Replacement Fund target balance is set at 1 percent of fixed assets, less the Contingency Reserve 
Fund. Both funds remain above their minimum fund balances through FY 2018 and only dip below 

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 /

2013 2014 2015 2016 2017 2018

Revenues

Rate Revenues Under Existing Rate 4,814,700$       4,862,847$       4,911,475$       4,960,590$       5,010,196$       5,060,298$       
Capitalzation Fees Towards Debt 50,034              50,836              49,097              49,753              -                    -                    
Non-Rate Revenues 152,171            154,885            157,652            160,474            163,352            166,287            

Total Revenues 5,016,905$     5,068,568$     5,118,224$     5,170,817$     5,173,548$     5,226,585$     

Expenses

Cash Operating Expenses 2,770,801$       2,847,189$       2,933,397$       3,605,693$       3,695,681$       3,583,452$       
Existing Debt Service 914,522            953,731            826,515            413,905            413,955            413,828            
New Debt Service -                        -                        1,750,477         1,750,477         2,487,064         2,487,064         
Rate Funded System Reinvestment 1,376,007         1,300,000         1,300,000         1,300,000         2,300,000         2,300,000         

Total Expenses 5,061,330$     5,100,920$     6,810,390$     7,070,076$     8,896,700$     8,784,344$     

Net Surplus (Deficiency) (44,426)$         (32,352)$         (1,692,166)$   (1,899,259)$   (3,723,152)$   (3,557,758)$   

%  of Rate Revenue 0.92% 0.67% 34.62% 46.49% 74.31% 70.31%

Annual Rate Adjustment 2.50% 14.50% 14.50% 10.00% 9.00% 7.00%

Cumulative Annual Rate Adjustment 2.50% 17.36% 34.38% 47.82% 61.12% 72.40%

Rate Revenues After Rate Increase 4,935,068$       5,707,159$       6,600,044$       7,332,649$       8,072,513$       8,723,965$       

Net Cash Flow After Rate Increase 75,942             811,960          (3,597)              472,800          (660,835)         105,908          

Coverage After Rate Increases 2.89 3.58 1.50 1.53 1.59 1.85

Revenue Requirement
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during years of peak capital costs. The combined fund balance is maintained at or above the target 
level throughout the forecast. 

Table 5: Ending Cash Balance Summary 

 
Appendix A presents backup documentation related to this financial plan. 

7. CURRENT AND PROJECTED RATES 

7.1 Current Rates 

The City’s current rate structure is a flat rate for wastewater that includes a stormwater charge. The 
total bill is $29.51 per month, of which $1.68 is attributed to stormwater management. Commercial 
units are charged an additional $5.56 per 1,000 gallons of water use over 5,000 gallons each month. 
These rates include a 2.5 percent increase over FY 2012 rates. 

7.2 Projected Rates 

The analysis in this financial plan indicates a need for 14.5 percent increases in FY 2014 and FY 
2015, a 10.0 percent increase in FY 2016, a 9.0 percent increase in FY 2017, and a 7.0 percent 
increase in FY 2018 to cover all costs and meet targets. Future residential rate projections through 
the end of the twenty year horizon can be found on page 1 in Appendix A. It is assumed that the 
proposed rate increases would be applied equally to all classes and to each rate component (fixed and 
variable). Table 6 shows the monthly rates for the six year planning period based on these increases.  

Table 6: 6-Year Projected Monthly Rates 

 
Table 7 shows monthly residential bill comparisons for the 6-year planning period with the projected 
annual increases. 

Table 7: 6-Year Monthly Residential Bill Comparisons 

 

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 /

2013 2014 2015 2016 2017 2018

Operating Funds 3,619,073$       3,392,353$       2,033,694$    2,368,173$       1,507,187$       1,485,473$       
Capital Funds 9,322,608         11,450,863       305,235         1,829,673         698,645            2,312,526         
Reserve Funds 1,530,000         1,534,169         3,292,318      2,907,860         3,673,525         3,710,260         

Total 14,471,682$  16,377,385$  5,631,247$  7,105,706$    5,879,357$    7,508,259$    

Combined Minimum Target Balance 1,278,151     1,275,234     3,294,983   2,987,112     3,860,777     3,854,161     

Ending Fund Balances

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 /
2013 2014 2015 2016 2017 2018

Residential

Fixed Rate 29.51$          33.79$          38.69$          42.56$          46.39$          49.63$          
Commercial

Fixed Rate 29.51$          33.79$          38.69$          42.56$          46.39$          49.63$          
Volume Charge 5.56              6.36              7.28              8.01              8.73              9.34              

Class

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 /
2013 2014 2015 2016 2017 2018

Monthly Bill 29.51$          33.79$          38.69$          42.56$          46.39$          49.63$          
$ Difference 0.72$            4.28$            4.90$            3.87$            3.83$            3.25$            
Rate Increase 2.50% 14.50% 14.50% 10.00% 9.00% 7.00%

Residential
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8. AFFORDABILITY 

The Department of Environmental Quality uses an affordability index to qualify borrowers for 
disadvantaged loans with decreased interest rates and principal forgiveness. To qualify for these 
loans, rates must exceed 1.5 percent of the median household income for the service area. The 
median household income for the City of Post Falls was $45,336 in 2006 – 2010 according to the 
U.S. Census Bureau. The 2010 figures are escalated based on the assumed 2.23 percent general cost 
inflation to show the median household income in future years. Table 8 presents the City’s rates, with 
the projected rate increases for the forecast period, tested against the 1.5 percent monthly 
affordability threshold. 

Table 8: Affordability Test 

 
Applying the 1.5 percent test, the City’s rates are forecasted to remain within the indicated 
affordability range through FY 2018. 

9. CAPITALIZATION FEE (CAP FEE) 

The City’s capitalization fee is a one-time charge paid for by new customers for system capacity. 
Cap fees are an allocation of capital costs on a proportional basis.  They are based on capacity 
demand and the cost to provide that capacity.  Properties which are already connected do not pay cap 
fees unless they “redevelop” and require increased capacity.   

In the absence of a capitalization fee, growth related capital costs would be borne in large part by 
existing customers. In addition, the net investment in the utility already collected from existing 
customers through rates, charges, and fees would be diluted by the addition of new customers, 
effectively subsidizing new customers with prior customers’ payments. To establish equity, a 
capitalization fee should recover a proportionate share of the existing and future infrastructure costs 
from a new customer. From a financial perspective, a new customer should become financially 
equivalent to an existing customer by paying the capitalization fee. 

The method used to determine the capitalization fee includes provisions for both the City’s 
investment in existing system capacity and its planned future investments to meet future system 
needs.  The resulting system cost is then spread proportionally over the total customer base served. 
The components of the capitalization fee are described below. Further details can be found on pages 
12 through 20 in Appendix A. 

 Existing System Costs – The original cost of the existing system is determined from utility 
records. The replacement cost is then calculated based on the Engineering News-Record (ENR) 
Construction Cost Index (CCI). Adjustments to the existing system replacement costs include:  

Plus: Construction work in progress. To acknowledge that the City may have investments in 
capital projects that are currently underway – these projects are not completed or booked as 

2010 45,336$            56.67$              
2011 2.23% 46,347              57.93                
2012 2.23% 47,381              59.23                28.79$              
2013 2.23% 48,437              60.55                29.51                
2014 2.23% 49,517              61.90                33.79                
2015 2.23% 50,621              63.28                38.69                
2016 2.23% 51,750              64.69                42.56                
2017 2.23% 52,904              66.13                46.39                
2018 2.23% 54,084              67.61                49.63                

Year Inflation
Median HH 

Income

1.5%  Monthly 

Threshold

Projected 

Monthly Bill
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assets, but do represent an investment made by the City in the system.  Consequently, the 
cost of construction work in progress is added to the existing system cost basis. 

Less: Contributed assets. Assets funded by developers, grants or special property assessments 
are excluded from the cost basis on the premise that the capacity fee should only recover 
costs actually incurred by the City.  

Less: Outstanding debt principal. This is subtracted from existing system costs to avoid 
double-charging by recognizing that new customers will be paying for debt service through 
their monthly user rates. 

Less: Depreciation. The replacement cost of depreciation is calculated based on the 
Engineering News-Record Construction Cost Index (ENR-CCI) and is subtracted from the 
replacement cost to recognize the remaining value of the system.  

Plus: General costs split proportionately. General costs do not have a specific customer 
capacity so they are split proportionately and added to the each function to ensure they are 
split equitably between existing and future capacity. 

Less: Existing system value associated with current connections on the system and no longer 
available. 

Net calculation, including adjustments identified above, represents the existing system available 
capacity costs that are included in the capitalization fee. These costs are shown in Table 9.  

Table 9: Existing System Costs 

 
 Future System Costs – Includes total capital projects planned for construction and identified in 

an approved comprehensive system planning document. All projects for the Treatment portion 
occur within the 20-year horizon of this financial analysis. Two projects for the Pumping portion 
occur just past the 20-year time horizon, but due to the importance of the projects in meeting 
future needs and the assurance that they will be completed, they have been included in the cap 
fee calculations. Adjustments to the future system costs include: 

Less: Existing user capital costs.  The capital improvement program has been allocated based 
on engineering and planning criteria between those projects benefitting existing users, those 
projects benefitting new users or a combination. Except for the portion that would be needed 
to increase the size of the system, the existing user replacement projects are excluded from 
the calculation. 

The net calculation, including adjustments identified above, represents the future system capacity 
costs. These costs, shown in Table 10, represent future facilities needed to serve growth and 
improve the system for regulatory compliance and are included in the capitalization fee. 

Existing System Costs Treatment Collection Pumping General

Plant Replacement Cost [a] 52,306,976$    38,371,085$    7,110,593$      3,288,683$      
plus:  Construction work in progress 15,690,388      -                  -                  -                  
less:  Contributed Assets (4,653,802)      (17,375,976)    -                  (190,575)         
less:  Outstanding debt principal [b] (4,249,578)      (1,408,515)      (477,034)         (207,845)         
less:  Depreciation (23,624,375)    (12,969,237)    (3,722,570)      (591,250)         

EXISTING COST BASIS 35,469,609$    6,617,358$      2,910,990$      2,299,014$      
plus: General Costs Split Proportionately 1,812,196        338,091           148,727           (2,299,014)$    
less:  Existing Capacity [c] (22,140,380)    (3,411,032)      (1,500,520)      -                  

TOTAL EXISTING SYSTEM AVAILABLE CAPACITY COSTS 15,141,426$ 3,544,417$   1,559,196$   -$               

[a] Plant replacement cost equals total plant-in-service plus contributed assets inflated to current dollars with ENR CCI
[b] Total existing debt principal outstanding split proportionately between functions based on assets and adjustments
[c] Exisitng capacity is the proportion of the exisitng system that is used by currently connected SUs; based on all customers 

for treatment related costs (62.4%) and only Post Falls customers for collection and pumping related costs (51.5%)
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It is important to note that current-year dollars, not inflated dollars, are used when calculating the 
capitalization fee. This approach assumes that the capitalization fee will be updated annually to 
track construction cost inflation.  

Table 10: Future System Costs 

 

 Customer Base/System Capacity – The system capacity is shown in Service Units (SUs) and is 
calculated based on the City Code 13.16.020 definition of 5,000 gallons per month per SU, which 
equates to 164.38 gallons per day (gpd). Since capacity differs between functions of the plant, 
these calculations have been split by function.  Based on engineering calculations, future plant 
capacity is expected to be 5.20 million gallons per day (MGD) and future collection and pumping 
capacity is expected to serve 7.62 MGD. Current connected capacity for treatment includes all 
current connections for Post Falls and Rathdrum, while collection and pumping include only 
connections for Post Falls. Table 11 shows how these numbers equate to SUs for each function. 

Table 11: Customer Base 

 

 Capitalization Fee – The sum of the available existing system costs and the future system costs 
is divided by the available system capacity for each function. These are added together to 
determine the maximum allowable capitalization fee. Table 12 shows the results of this 
calculation. 

Table 12: Capitalization Fee 

 
The updated capitalization fee for the City of Post Falls is $97 less than the previous fee of $4,659. 
The previous fee was calculated for dwelling units less than 1,000 square feet, with a higher rate for 
dwelling units of 1,000 square feet or more. The updated capitalization fee is calculated per SU, 
which focuses on actual flow and stays consistent with City Code 13.16.020 in defining one SU as all 
monthly sanitary sewer flows averaging 5,000 gallons per month or less.  

The City of Rathdrum also sends its wastewater flow to the City of Post Falls Water Reclamation 
Facility. Rathdrum is responsible for all collectors, interceptors, transmission pipelines, pumps, lift 
stations, and any other conceivable appurtenances necessary to transmit wastewater to the sewage 
treatment plant or to the designated point of connection, and therefore pay only the treatment portion 
of the capitalization fee to the City of Post Falls. Based on the updated capitalization fee calculation, 
this would increase Rathdrum’s fee from $3,036 to $4,021 per SU.  

Future System Costs Treatment Collection Pumping

Total Capital Improvement Program [a] 80,619,400$    -$                18,686,886$    
less:  Exisiting Needs (29,639,245)    -                  (5,477,177)      

TOTAL FUTURE SYSTEM CAPACITY COSTS 50,980,155$ -$               13,209,709$ 

[a] Total capital costs in current dollars include all projects required to meet future needs 

Customer Base Treatment Collection Pumping

Buildout Units 31,633             46,351             46,351             
Existing Connected Capacity (15,189)           (12,543)           (12,543)           

FUTURE AVAILABLE CAPACITY 16,444             33,808             33,808             

Capitalization Fee Treatment Collection Pumping

Existing System Costs 15,141,426$    3,544,417$      1,559,196$      
Future System Costs 50,980,155      -                  13,209,709      

Total Cost Basis 66,121,580$    3,544,417$      14,768,905$    
Allocable Customer Base 16,444             33,808             33,808             

Total Capitalization Fee per Capacity Unit by Function 4,021$             105$                437$                

TOTAL CAPITALIZATION FEE 4,563$           
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As mentioned previously, the capitalization fee should be updated annually to track construction cost 
inflation. This should be done with an accredited escalation index, such as the ENR CCI. 

10. CONCLUSION 

The results of this analysis indicate that rate increases are necessary to fund ongoing operating needs 
and future debt requirements to fund the CIP. Implementation of the proposed rate increases should 
provide for continued financial viability while maintaining generally affordable rates.  

In addition, the updated CIP, future capacity and current connections to the wastewater system show 
the need for capitalization fee increases for Rathdrum and an initial decrease for Post Falls to ensure 
that new customers pay an equitable portion of capital costs.  

It is recommended that the City regularly review and update the key underlying assumptions that 
compose the multi-year financial plan to ensure that adequate revenues are collected to meet the total 
sewer utility financial obligations. 
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Summary

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Revenues
Rate Revenues Under Existing Rate 4,814,700$     4,862,847$     4,911,475$     4,960,590$     5,010,196$     5,060,298$     5,110,901$     5,162,010$     5,213,630$     5,265,766$     5,318,424$     5,371,608$     5,425,324$     5,479,578$     5,534,373$     5,589,717$     5,645,614$     5,702,071$     5,759,091$     5,816,682$     
Capitalzation Fees Towards Debt 50,034            50,836            49,097            49,753            -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                     
Non-Rate Revenues [a] 152,171          154,885          157,652          160,474          163,352          166,287          169,281          172,334          175,448          178,624          181,863          187,315          192,967          198,826          204,902          211,201          217,733          224,508          231,534          238,822          

Total Revenues 5,016,905$    5,068,568$    5,118,224$    5,170,817$    5,173,548$    5,226,585$    5,280,182$    5,334,344$    5,389,078$    5,444,390$    5,500,287$    5,558,924$    5,618,291$    5,678,404$    5,739,275$    5,800,918$    5,863,348$    5,926,579$    5,990,626$    6,055,504$    

Expenses
Cash Operating Expenses 2,770,801$     2,847,189$     2,933,397$     3,605,693$     3,695,681$     3,583,452$     3,674,566$     3,838,118$     3,936,794$     4,038,728$     4,257,409$     4,418,470$     4,586,075$     4,760,507$     4,942,064$     5,131,055$     5,327,806$     5,532,657$     5,745,965$     5,968,103$     
Existing Debt Service 914,522          953,731          826,515          413,905          413,955          413,828          408,213          411,745          409,663          412,171          409,065          410,550          411,420          260,600          260,825          -                     -                     -                     -                     -                     
New Debt Service -                     -                     1,750,477       1,750,477       2,487,064       2,487,064       2,487,064       2,487,064       2,487,064       5,000,126       5,000,126       5,000,126       5,000,126       5,000,126       5,000,126       5,000,126       5,000,126       5,000,126       5,000,126       5,000,126       
Rate Funded System Reinvestment 1,376,007       1,300,000       1,300,000       1,300,000       2,300,000       2,300,000       2,300,000       2,300,000       2,300,000       2,800,000       2,800,000       2,800,000       3,200,000       3,620,820       3,628,693       3,640,022       3,648,406       3,657,057       3,665,985       3,675,198       

Total Expenses 5,061,330$    5,100,920$    6,810,390$    7,070,076$    8,896,700$    8,784,344$    8,869,843$    9,036,927$    9,133,521$    12,251,025$  12,466,600$  12,629,146$  13,197,621$  13,642,053$  13,831,708$  13,771,203$  13,976,338$  14,189,841$  14,412,076$  14,643,427$  

Net Surplus (Deficiency) (44,426)$        (32,352)$        (1,692,166)$   (1,899,259)$   (3,723,152)$   (3,557,758)$   (3,589,661)$   (3,702,583)$   (3,744,443)$   (6,806,635)$   (6,966,312)$   (7,070,223)$   (7,579,330)$   (7,963,649)$   (8,092,432)$   (7,970,285)$   (8,112,990)$   (8,263,262)$   (8,421,451)$   (8,587,923)$   
Additions to Meet Coverage -                     -                     (8,412)             (406,693)         -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
Total Surplus (Deficiency) (44,426)$        (32,352)$        (1,700,578)$   (2,305,952)$   (3,723,152)$   (3,557,758)$   (3,589,661)$   (3,702,583)$   (3,744,443)$   (6,806,635)$   (6,966,312)$   (7,070,223)$   (7,579,330)$   (7,963,649)$   (8,092,432)$   (7,970,285)$   (8,112,990)$   (8,263,262)$   (8,421,451)$   (8,587,923)$   

% of Rate Revenue 0.92% 0.67% 34.62% 46.49% 74.31% 70.31% 70.24% 71.73% 71.82% 129.26% 130.98% 131.62% 139.70% 145.33% 146.22% 142.59% 143.70% 144.92% 146.23% 147.64%

Annual Rate Adjustment 2.50% 14.50% 14.50% 10.00% 9.00% 7.00% 7.00% 7.00% 7.00% 7.00% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50%
Cumulative Annual Rate Adjustment 2.50% 17.36% 34.38% 47.82% 61.12% 72.40% 84.47% 97.38% 111.20% 125.98% 131.63% 137.42% 143.36% 149.44% 155.68% 162.07% 168.62% 175.34% 182.22% 189.28%

Net Revenue from Rate Increases 120,368$        844,312$        1,688,568$     2,372,058$     3,062,317$     3,663,667$     4,317,088$     5,026,817$     5,797,436$     6,633,892$     7,000,698$     7,381,762$     7,777,603$     8,188,753$     8,615,765$     9,059,214$     9,519,692$     9,997,813$     10,494,213$   11,009,551$   
Net Surplus / (Deficiency) 75,942$         811,960$       (12,010)$        66,106$         (660,835)$      105,908$       727,427$       1,324,234$    2,052,993$    (172,743)$      34,385$         311,540$       198,273$       225,103$       523,333$       1,088,929$    1,406,702$    1,734,551$    2,072,762$    2,421,628$    
Remaining Adj Req % of Rate Revenue -1.58% -16.70% 0.24% -1.33% 13.19% -2.09% -14.23% -25.65% -39.38% 3.28% -0.65% -5.80% -3.65% -4.11% -9.46% -19.48% -24.92% -30.42% -35.99% -41.63%

Rate Revenues After Rate Increase 4,935,068$     5,707,159$     6,600,044$     7,332,649$     8,072,513$     8,723,965$     9,427,989$     10,188,827$   11,011,066$   11,899,659$   12,319,122$   12,753,371$   13,202,927$   13,668,330$   14,150,139$   14,648,931$   15,165,306$   15,699,883$   16,253,304$   16,826,233$   

Net Cash Flow After Rate Increase 75,942           811,960         (3,597)            472,800         (660,835)        105,908         727,427         1,324,234      2,052,993      (172,743)        34,385           311,540         198,273         225,103         523,333         1,088,929      1,406,702      1,734,551      2,072,762      2,421,628      
Coverage After Rate Increases 2.89 3.58 1.50 1.53 1.59 1.85 2.08 2.28 2.53 1.50 1.55 1.60 1.65 1.71 1.82 1.89 2.05 2.13 2.20 2.28

Sample Residential Monthly Bill 29.51$            33.79$            38.69$            42.56$            46.39$            49.63$            53.11$            56.83$            60.80$            65.06$            66.69$            68.35$            70.06$            71.81$            73.61$            75.45$            77.34$            79.27$            81.25$            83.28$            
Monthly Average Increase ($) 0.72                4.28                4.90                3.87                3.83                3.25                3.47                3.72                3.98                4.26                1.63                1.67               1.71               1.75               1.80               1.84               1.89               1.93               1.98               2.03               

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Operating Funds 3,619,073$     3,392,353$     2,033,694$     2,368,173$     1,507,187$     1,485,473$     1,516,968$     1,566,459$     1,600,092$     1,451,350$     1,507,506$     1,747,610$     1,798,809$     1,851,840$     1,906,777$     1,963,700$     2,022,692$     2,083,838$     2,147,229$     2,212,959$     
Capital Funds 9,322,608       11,450,863     305,235          1,829,673       698,645          2,312,526       607,042          4,118,871       8,090,484       404,458          2,650,970       6,229,622       9,964,645       14,643,802     19,732,918     25,350,302     31,575,227     38,268,628     45,449,968     53,139,381     
Reserve Funds 1,530,000       1,534,169       3,292,318       2,907,860       3,673,525       3,710,260       3,765,914       3,822,403       3,879,739       6,450,997       6,547,762       6,645,978       6,745,668       6,690,778       6,791,140       6,632,382       6,731,867       6,832,845       6,935,338       7,039,368       
Total 14,471,682$  16,377,385$  5,631,247$    7,105,706$    5,879,357$    7,508,259$    5,889,924$    9,507,733$    13,570,315$  8,306,806$    10,706,238$  14,623,210$  18,509,122$  23,186,419$  28,430,835$  33,946,384$  40,329,786$  47,185,312$  54,532,535$  62,391,708$  

Combined Minimum Target Balance 1,278,151$    1,275,234$    3,294,983$    2,987,112$    3,860,777$    3,854,161$    3,912,961$    3,937,923$    3,956,732$    6,881,091$    6,918,151$    6,936,389$    6,960,550$    6,986,028$    7,007,311$    7,031,307$    7,054,863$    7,079,634$    7,105,677$    7,133,052$    

Revenue Requirement

Fund Balance
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Assumptions

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

1 General Cost Inflation 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00%
2 Construction Cost Inflation 3.19% 3.19% 3.19% 3.19% 3.19% 3.19% 3.19% 3.19% 3.19% 3.19% 3.19% 3.19% 3.19% 3.19% 3.19% 3.19% 3.19% 3.19% 3.19% 3.19%
3 Labor Cost Inflation 2.00% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23%
4 Customer Growth 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00%
5 Benefit Cost Inflation 8.00% 8.00% 8.00% 8.00% 8.00% 8.00% 8.00% 8.00% 8.00% 8.00% 6.50% 6.50% 6.50% 6.50% 6.50% 6.50% 6.50% 6.50% 6.50% 6.50%
6 General Inflation plus Composite Growth 3.25% 3.25% 3.25% 3.25% 3.25% 3.25% 3.25% 3.25% 3.25% 3.25% 3.25% 5.04% 5.04% 5.04% 5.04% 5.04% 5.04% 5.04% 5.04% 5.04%
7 Investment Interest 0.27% 0.50% 0.50% 1.00% 1.00% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50%
8 Additional Escalation 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
9 No Escalation 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
10 Other 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

FISCAL POLICY RESTRICTIONS
Min. Op. Fund Balance Target (days of O&M expense) 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
Max. Op. Fund Balance (days of O&M expense) 400 360 180 180 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90

Minimum Capital Fund Balance Target
Select Minimum Capital Fund Balance Target 1 Defined as % of Plant

 1 - Defined as % of Plant
Plant-in-Service in 2012 48,138,465$     
Minimum Capital Fund Balance - % of plant assets 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00%

2 - Amount at Right  ==> -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   

RATE FUNDED SYSTEM REINVESTMENT
Select Reinvestment Funding Strategy 3 User Input

Amount of Annual Cash Funding from Rates
1 - Equal to Annual Depreciation Expense 1,086,895$   1,107,366$   2,184,020$   2,195,852$   2,473,810$   2,479,137$   2,656,111$   2,681,676$   2,708,571$   3,554,857$   3,590,467$   3,597,631$   3,613,190$   3,620,820$   3,628,693$   3,640,022$   3,648,406$   3,657,057$   3,665,985$   3,675,198$   
2 - Equal to Annual Depreciation Expense less Annual Debt Principal Payments 414,157        371,032        855,119        819,082        1,158,394     1,103,826     1,223,535     1,179,353     1,138,900     916,717        832,216        709,038        588,777        449,847        465,148        327,609        440,529        296,806        146,122        (11,859)         
3 - Equal to Amount at Right    ==> 1,376,007     1,300,000     1,300,000     1,300,000     2,300,000     2,300,000     2,300,000     2,300,000     2,300,000     2,800,000     2,800,000     2,800,000     3,200,000     3,620,820     3,628,693     3,640,022     3,648,406     3,657,057     3,665,985     3,675,198
4 - Do Not Fund System Reinvestment
Percent allocated to WWTP 60% Terry stated expected split
Percent allocated to Collector 40%

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

CAPITALIZATION FEES
POST FALLS 2.85%

Capitalization Fee 4,659$             4,792$          4,945$          5,103$          5,266$          5,434$          5,608$          5,787$          5,972$          6,162$          6,359$          6,562$          6,772$          6,988$          7,211$          7,441$          7,679$          7,924$          8,177$          8,438$          8,708$          
Fox Tail Surcharge 3,410                 3,507             3,619             3,735             3,854             3,977             4,104             4,235             4,371             4,510             4,654             4,803             4,956             5,114             5,278             5,446             5,620             5,800             5,985             6,176             6,373             
Crownpoint Surcharge 693                    713                736                759                783                808                834                861                888                917                946                976                1,007             1,040             1,073             1,107             1,142             1,179             1,216             1,255             1,295             

Total Equivalent Residential Units (Estimate) 12,543               12,758          12,885          13,014          13,144          13,276          13,408          13,543          13,678          13,815          13,953          14,092          14,233          14,376          14,519          14,665          14,811          14,959          15,109          15,260          15,413          
Fox Tail cap 138 -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                
Crownpoint cap 439 -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                
City 215                128                129                130                131                133                134                135                137                138                140                141                142                144                145                147                148                150                151                153                

Additional Units Per Year 215                128                129                130                131                133                134                135                137                138                140                141                142                144                145                147                148                150                151                153                
WWTP Sewer Cap Fees 75% 750,000        473,162        493,154        513,990        535,707        558,341        581,932        606,519        632,146        658,855        686,692        715,706        745,945        777,462        810,311        844,548        880,231        917,422        956,184        996,584        

Fox Tail Collector Surcharge -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                
Crownpoint Collector Surcharge -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                
Collector Sewer Cap Fees 25% 250,000        157,721        164,385        171,330        178,569        186,114        193,977        202,173        210,715        219,618        228,897        238,569        248,648        259,154        270,104        281,516        293,410        305,807        318,728        332,195        

Total Collector Cap Fees + Surcharges 250,000        157,721        164,385        171,330        178,569        186,114        193,977        202,173        210,715        219,618        228,897        238,569        248,648        259,154        270,104        281,516        293,410        305,807        318,728        332,195        
Post Falls Capitalization Fee Revenues (WWTP + Collector incl. Surcharges) 1,000,000$   630,883$      657,539$      685,321$      714,276$      744,455$      775,909$      808,693$      842,861$      878,473$      915,589$      954,274$      994,593$      1,036,616$   1,080,415$   1,126,063$   1,173,641$   1,223,229$   1,274,912$   1,328,778$   

RATHDRUM
Capitalization Fee 3,036$             3,036$          3,133$          3,233$          3,336$          3,443$          3,553$          3,666$          3,783$          3,904$          4,029$          4,157$          4,290$          4,427$          4,568$          4,714$          4,865$          5,020$          5,180$          5,346$          5,517$          

Total Equivalent Residential Units (Estimate) 2,646                 2,671            2,697            2,724            2,752            2,779            2,807            2,835            2,863            2,892            2,921            2,950            2,980            3,009            3,040            3,070            3,101            3,132            3,163            3,195            3,227            
Additional Units Per Year 25                  27                  27                  27                  28                  28                  28                  28                  29                  29                  29                  30                  30                  30                  30                  31                  31                  31                  32                  32                  

Rathdrum Intermun. Cap Fees 75,000$        83,672$        87,207$        90,892$        94,732$        98,734$        102,906$      107,254$      111,785$      116,509$      121,431$      126,562$      131,909$      137,483$      143,291$      149,346$      155,656$      162,232$      169,087$      176,231$      

Total Capitalization Fee Revenues 1,075,000$  714,555$     744,746$     776,212$     809,008$     843,190$     878,815$     915,947$     954,646$     994,981$     1,037,021$  1,080,836$  1,126,503$  1,174,099$  1,223,706$  1,275,409$  1,329,297$  1,385,461$  1,443,999$  1,505,009$  

REVENUE BONDS
Term (years) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Interest Cost 3.00% 3.00% 4.75% 4.75% 4.75% 4.75% 4.75% 4.75% 4.75% 4.75% 4.75% 4.75% 4.75% 4.75% 4.75% 4.75% 4.75% 4.75% 4.75% 4.75%
Issuance Cost 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50%

Revenue Bond Coverage Requirement 1.50

PWTF LOAN
Term (years; no more than 20 years) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Interest Cost 0.50% 0.50% 0.50% 0.50% 0.50% 0.50% 0.50% 0.50% 0.50% 0.50% 0.50% 0.50% 0.50% 0.50% 0.50% 0.50% 0.50% 0.50% 0.50% 0.50%
Required Local Match 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00%

GO BONDS
Term (years) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Interest Cost 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00%
Issuance Cost 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Economic & Financial Factors

Accounting Assumptions

Capital Financing Assumptions
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Operating Revenue and Expenditure Forecast

Budget Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection
FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Rate Revenues
650 33611 Utility Collection - Sewer 4 Customer Growth 3,949,700$      3,989,197$      4,029,089$      4,069,380$      4,110,074$      4,151,174$      4,192,686$      4,234,613$      4,276,959$      4,319,729$      4,362,926$      4,406,555$      4,450,621$      4,495,127$      4,540,078$      4,585,479$      4,631,334$      4,677,647$      4,724,424$      4,771,668$      

33604 Rathdrum Sewer Charge 4 Customer Growth 635,000           641,350           647,764           654,241           660,784           667,391           674,065           680,806           687,614           694,490           701,435           708,449           715,534           722,689           729,916           737,215           744,587           752,033           759,554           767,149           
653 33611 Utility Collection - Storm 4 Customer Growth 230,000           232,300           234,623           236,969           239,339           241,732           244,150           246,591           249,057           251,548           254,063           256,604           259,170           261,761           264,379           267,023           269,693           272,390           275,114           277,865           

Other 4 Customer Growth -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   
4,814,700$      4,862,847$      4,911,475$      4,960,590$      5,010,196$      5,060,298$      5,110,901$      5,162,010$      5,213,630$      5,265,766$      5,318,424$      5,371,608$      5,425,324$      5,479,578$      5,534,373$      5,589,717$      5,645,614$      5,702,071$      5,759,091$      5,816,682$      

Non-Rate Revenues
650 37020 Investment Income 1 General Cost Inflation -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 

37040 Designated Investment Income 1 General Cost Inflation -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   
33713 Utility Penalty - Svc Fee 4 Customer Growth 55,000             55,550             56,106             56,667             57,233             57,806             58,384             58,967             59,557             60,153             60,754             61,362             61,975             62,595             63,221             63,853             64,492             65,137             65,788             66,446             
39630 Miscellaneous Income 1 General Cost Inflation 2,497               2,553               2,609               2,668               2,727               2,788               2,850               2,913               2,978               3,044               3,112               3,237               3,366               3,501               3,641               3,786               3,938               4,095               4,259               4,430               
39655 Rental Income Cell Tower 1 General Cost Inflation 9,504               9,716               9,932               10,153             10,379             10,610             10,847             11,088             11,335             11,587             11,845             12,319             12,812             13,324             13,857             14,412             14,988             15,588             16,211             16,860             
33605 Sampling Revenue 1 General Cost Inflation 5,250               5,367               5,486               5,609               5,733               5,861               5,992               6,125               6,261               6,401               6,543               6,805               7,077               7,360               7,655               7,961               8,279               8,611               8,955               9,313               

651 37020 Investment Income 1 General Cost Inflation -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   
37203 Cash Carryover Bond Proceeds 1 General Cost Inflation -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   
38625 Sewer Cap Fees 1 General Cost Inflation -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   
38620 Rathdrum Intermun. Cap Fees 1 General Cost Inflation -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   
37660 Transfer Street/Fleet Rent 1 General Cost Inflation 79,920             81,700             83,519             85,378             87,279             89,223             91,209             93,240             95,316             97,439             99,608             103,593           107,736           112,046           116,528           121,189           126,036           131,078           136,321           141,774           

652 37020 Investment Income 1 General Cost Inflation -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   
37203 Cash Carryover Bond Proceeds 1 General Cost Inflation -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   
28630 Sewer Cap Fees - Enterprise 1 General Cost Inflation -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   

Total Non-rate revenues 152,171$         154,885$         157,652$         160,474$         163,352$         166,287$         169,281$         172,334$         175,448$         178,624$         181,863$         187,315$         192,967$         198,826$         204,902$         211,201$         217,733$         224,508$         231,534$         238,822$         

TOTAL REVENUES 4,966,871$      5,017,732$      5,069,127$      5,121,064$      5,173,548$      5,226,585$      5,280,182$      5,334,344$      5,389,078$      5,444,390$      5,500,287$      5,558,924$      5,618,291$      5,678,404$      5,739,275$      5,800,918$      5,863,348$      5,926,579$      5,990,626$      6,055,504$      

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

650-463 Wastewater Operating
62000 Advertising & Legal Fees 3 Labor Cost Inflation 350$                358$                366$                374$                382$                391$                399$                408$                417$                427$                436$                446$                456$                466$                476$                487$                498$                509$                520$                532$                
62010 Attorney Fees 3 Labor Cost Inflation 1,500               1,533               1,568               1,602               1,638               1,675               1,712               1,750               1,789               1,829               1,870               1,911               1,954               1,997               2,042               2,087               2,134               2,181               2,230               2,279               
62040 Contracts/Professional 3 Labor Cost Inflation 20,000             20,445             20,901             21,366             21,842             22,328             22,825             23,333             23,853             24,384             24,927             25,482             26,049             26,629             27,222             27,829             28,448             29,082             29,729             30,391             
62060 Dues & Membership 1 General Cost Inflation 2,000               2,045               2,090               2,137               2,184               2,233               2,283               2,333               2,385               2,438               2,493               2,592               2,696               2,804               2,916               3,033               3,154               3,280               3,411               3,548               
62140 Janitorial Services 1 General Cost Inflation 500                  511                  523                  534                  546                  558                  571                  583                  596                  610                  623                  648                  674                  701                  729                  758                  789                  820                  853                  887                  
52150 Biosolids Disposal 1 General Cost Inflation 325,000           332,237           339,634           347,197           354,927           362,830           370,909           379,168           387,610           396,241           405,064           421,266           438,117           455,642           473,867           492,822           512,535           533,036           554,358           576,532           
52180 Other Contracts 1 General Cost Inflation 10,000             10,223             10,450             10,683             10,921             11,164             11,413             11,667             11,926             12,192             12,464             12,962             13,481             14,020             14,581             15,164             15,770             16,401             17,057             17,739             
62320 Locate Service 1 General Cost Inflation 4,000               4,089               4,180               4,273               4,368               4,466               4,565               4,667               4,771               4,877               4,985               5,185               5,392               5,608               5,832               6,066               6,308               6,560               6,823               7,096               
63006 Supplies - Lift Station 1 General Cost Inflation 15,000             15,334             15,675             16,024             16,381             16,746             17,119             17,500             17,890             18,288             18,695             19,443             20,221             21,030             21,871             22,746             23,655             24,602             25,586             26,609             
63008 Supplies - Caustic 1 General Cost Inflation 65,000             66,447             67,927             69,439             70,985             72,566             74,182             75,834             77,522             79,248             81,013             84,253             87,623             91,128             94,773             98,564             102,507           106,607           110,872           115,306           
63060 Office Supplies 1 General Cost Inflation 2,500               2,556               2,613               2,671               2,730               2,791               2,853               2,917               2,982               3,048               3,116               3,241               3,370               3,505               3,645               3,791               3,943               4,100               4,264               4,435               
63070 Postage 1 General Cost Inflation 500                  511                  523                  534                  546                  558                  571                  583                  596                  610                  623                  648                  674                  701                  729                  758                  789                  820                  853                  887                  
63110 First Aid/Safety 1 General Cost Inflation 500                  511                  523                  534                  546                  558                  571                  583                  596                  610                  623                  648                  674                  701                  729                  758                  789                  820                  853                  887                  
63141 Towels 1 General Cost Inflation 1,000               1,022               1,045               1,068               1,092               1,116               1,141               1,167               1,193               1,219               1,246               1,296               1,348               1,402               1,458               1,516               1,577               1,640               1,706               1,774               
63150 Cleaning Supplies 1 General Cost Inflation 500                  511                  523                  534                  546                  558                  571                  583                  596                  610                  623                  648                  674                  701                  729                  758                  789                  820                  853                  887                  
63330 Supplies - Collection 1 General Cost Inflation 15,000             15,334             15,675             16,024             16,381             16,746             17,119             17,500             17,890             18,288             18,695             19,443             20,221             21,030             21,871             22,746             23,655             24,602             25,586             26,609             
63400 STP Lab 1 General Cost Inflation 25,000             25,557             26,126             26,707             27,302             27,910             28,531             29,167             29,816             30,480             31,159             32,405             33,701             35,049             36,451             37,909             39,426             41,003             42,643             44,349             
63480 Palymer 1 General Cost Inflation 20,000             20,445             20,901             21,366             21,842             22,328             22,825             23,333             23,853             24,384             24,927             25,924             26,961             28,039             29,161             30,328             31,541             32,802             34,114             35,479             
63490 Aluminum Sulfate 1 General Cost Inflation 500                  511                  523                  534                  546                  558                  571                  583                  596                  610                  623                  648                  674                  701                  729                  758                  789                  820                  853                  887                  
63560 IPT Lab Supplies 1 General Cost Inflation 1,000               1,022               1,045               1,068               1,092               1,116               1,141               1,167               1,193               1,219               1,246               1,296               1,348               1,402               1,458               1,516               1,577               1,640               1,706               1,774               
63871 IPT Contract Analysis 1 General Cost Inflation 30,000             30,668             31,351             32,049             32,763             33,492             34,238             35,000             35,779             36,576             37,391             38,886             40,442             42,059             43,742             45,491             47,311             49,203             51,171             53,218             
63910 Sludge Handling/Storage 1 General Cost Inflation 1,000               1,022               1,045               1,068               1,092               1,116               1,141               1,167               1,193               1,219               1,246               1,296               1,348               1,402               1,458               1,516               1,577               1,640               1,706               1,774               
64010 Travel & Meetings 1 General Cost Inflation 4,000               4,089               4,180               4,273               4,368               4,466               4,565               4,667               4,771               4,877               4,985               5,185               5,392               5,608               5,832               6,066               6,308               6,560               6,823               7,096               
64020 Training 1 General Cost Inflation 3,000               3,067               3,135               3,205               3,276               3,349               3,424               3,500               3,578               3,658               3,739               3,889               4,044               4,206               4,374               4,549               4,731               4,920               5,117               5,322               
65004 Utilities - PF 1 General Cost Inflation 1,000               1,022               1,045               1,068               1,092               1,116               1,141               1,167               1,193               1,219               1,246               1,296               1,348               1,402               1,458               1,516               1,577               1,640               1,706               1,774               
65005 Pickup Fuel 1 General Cost Inflation 12,000             12,267             12,540             12,820             13,105             13,397             13,695             14,000             14,312             14,630             14,956             15,554             16,177             16,824             17,497             18,197             18,924             19,681             20,469             21,287             
65010 Avista - Gas 1 General Cost Inflation 18,000             18,401             18,811             19,229             19,658             20,095             20,543             21,000             21,468             21,946             22,434             23,332             24,265             25,236             26,245             27,295             28,387             29,522             30,703             31,931             
65021 Electric 1 General Cost Inflation 250,000           255,567           261,257           267,074           273,021           279,100           285,315           291,667           298,162           304,801           311,588           324,051           337,013           350,494           364,513           379,094           394,258           410,028           426,429           443,486           
65023 Electric - KEC 1 General Cost Inflation 15,000             15,334             15,675             16,024             16,381             16,746             17,119             17,500             17,890             18,288             18,695             19,443             20,221             21,030             21,871             22,746             23,655             24,602             25,586             26,609             
65024 Electric Avista - Lift Station 1 General Cost Inflation 100,000           102,227           104,503           106,830           109,208           111,640           114,126           116,667           119,265           121,920           124,635           129,620           134,805           140,197           145,805           151,638           157,703           164,011           170,572           177,394           
65030 Telephone 1 General Cost Inflation 7,000               7,156               7,315               7,478               7,645               7,815               7,989               8,167               8,349               8,534               8,724               9,073               9,436               9,814               10,206             10,615             11,039             11,481             11,940             12,418             
65050 Sanitation 1 General Cost Inflation 2,000               2,045               2,090               2,137               2,184               2,233               2,283               2,333               2,385               2,438               2,493               2,592               2,696               2,804               2,916               3,033               3,154               3,280               3,411               3,548               
65080 Water 1 General Cost Inflation 15,000             15,334             15,675             16,024             16,381             16,746             17,119             17,500             17,890             18,288             18,695             19,443             20,221             21,030             21,871             22,746             23,655             24,602             25,586             26,609             
65110 Aquifer Assessment - County 1 General Cost Inflation 200                  204                  209                  214                  218                  223                  228                  233                  239                  244                  249                  259                  270                  280                  292                  303                  315                  328                  341                  355                  
66012 Computer Software Maint. Supp 1 General Cost Inflation 2,000               2,045               2,090               2,137               2,184               2,233               2,283               2,333               2,385               2,438               2,493               2,592               2,696               2,804               2,916               3,033               3,154               3,280               3,411               3,548               
66110 Furniture Replace & Repair 1 General Cost Inflation 500                  511                  523                  534                  546                  558                  571                  583                  596                  610                  623                  648                  674                  701                  729                  758                  789                  820                  853                  887                  
66190 Small Equipment 1 General Cost Inflation 500                  511                  523                  534                  546                  558                  571                  583                  596                  610                  623                  648                  674                  701                  729                  758                  789                  820                  853                  887                  
67090 Tools 1 General Cost Inflation 1,000               1,022               1,045               1,068               1,092               1,116               1,141               1,167               1,193               1,219               1,246               1,296               1,348               1,402               1,458               1,516               1,577               1,640               1,706               1,774               
67170 Auto Service 1 General Cost Inflation 3,000               3,067               3,135               3,205               3,276               3,349               3,424               3,500               3,578               3,658               3,739               3,889               4,044               4,206               4,374               4,549               4,731               4,920               5,117               5,322               
67180 Fabrications 1 General Cost Inflation 500                  511                  523                  534                  546                  558                  571                  583                  596                  610                  623                  648                  674                  701                  729                  758                  789                  820                  853                  887                  
67221 Generator Fuel 1 General Cost Inflation 4,000               4,089               4,180               4,273               4,368               4,466               4,565               4,667               4,771               4,877               4,985               5,185               5,392               5,608               5,832               6,066               6,308               6,560               6,823               7,096               
68010 Bldg & Grounds Maint & Repair 1 General Cost Inflation 5,000               5,111               5,225               5,341               5,460               5,582               5,706               5,833               5,963               6,096               6,232               6,481               6,740               7,010               7,290               7,582               7,885               8,201               8,529               8,870               
68021 L/S Maintenance & Repairs 1 General Cost Inflation 30,000             30,668             31,351             32,049             32,763             33,492             34,238             35,000             35,779             36,576             37,391             38,886             40,442             42,059             43,742             45,491             47,311             49,203             51,171             53,218             
68022 STP Lab 1 General Cost Inflation 1,000               1,022               1,045               1,068               1,092               1,116               1,141               1,167               1,193               1,219               1,246               1,296               1,348               1,402               1,458               1,516               1,577               1,640               1,706               1,774               
68025 Plant Maintenance & Repairs 1 General Cost Inflation 40,000             40,891             41,801             42,732             43,683             44,656             45,650             46,667             47,706             48,768             49,854             51,848             53,922             56,079             58,322             60,655             63,081             65,604             68,229             70,958             
68350 Sewer Line Cleaning 1 General Cost Inflation 1,000               1,022               1,045               1,068               1,092               1,116               1,141               1,167               1,193               1,219               1,246               1,296               1,348               1,402               1,458               1,516               1,577               1,640               1,706               1,774               
68360 EPA/NNPES 1 General Cost Inflation 16,500             16,867             17,243             17,627             18,019             18,421             18,831             19,250             19,679             20,117             20,565             21,387             22,243             23,133             24,058             25,020             26,021             27,062             28,144             29,270             
68820 Chlorine 1 General Cost Inflation 2,000               2,045               2,090               2,137               2,184               2,233               2,283               2,333               2,385               2,438               2,493               2,592               2,696               2,804               2,916               3,033               3,154               3,280               3,411               3,548               
80010 Computer 1 General Cost Inflation 2,000               2,045               2,090               2,137               2,184               2,233               2,283               2,333               2,385               2,438               2,493               2,592               2,696               2,804               2,916               3,033               3,154               3,280               3,411               3,548               
80030 Software Upgrades 1 General Cost Inflation 2,500               2,556               2,613               2,671               2,730               2,791               2,853               2,917               2,982               3,048               3,116               3,241               3,370               3,505               3,645               3,791               3,943               4,100               4,264               4,435               
90040 Truck Replacement 1 General Cost Inflation 30,000             30,668             31,351             32,049             32,763             33,492             34,238             35,000             35,779             36,576             37,391             38,886             40,442             42,059             43,742             45,491             47,311             49,203             51,171             53,218             
91390 Radio & Speakers 1 General Cost Inflation 28,500             29,135             29,783             30,446             31,124             31,817             32,526             33,250             33,990             34,747             35,521             36,942             38,419             39,956             41,555             43,217             44,945             46,743             48,613             50,557             
80240 Locator 1 General Cost Inflation 1,000               1,022               1,045               1,068               1,092               1,116               1,141               1,167               1,193               1,219               1,246               1,296               1,348               1,402               1,458               1,516               1,577               1,640               1,706               1,774               
80240 L/S Gauges 1 General Cost Inflation 6,000               6,134               6,270               6,410               6,553               6,698               6,848               7,000               7,156               7,315               7,478               7,777               8,088               8,412               8,748               9,098               9,462               9,841               10,234             10,644             
93040 20' x 36' Storage Building 1 General Cost Inflation 9,000               9,200               9,405               9,615               9,829               10,048             10,271             10,500             10,734             10,973             11,217             11,666             12,132             12,618             13,122             13,647             14,193             14,761             15,351             15,966             
62092 SCADA system evaluation 1 General Cost Inflation 7,500               7,667               7,838               8,012               8,191               8,373               8,559               8,750               8,945               9,144               9,348               9,722               10,110             10,515             10,935             11,373             11,828             12,301             12,793             13,305             
91520 Hydro Excavating unit 1 General Cost Inflation 7,000               7,156               7,315               7,478               7,645               7,815               7,989               8,167               8,349               8,534               8,724               9,073               9,436               9,814               10,206             10,615             11,039             11,481             11,940             12,418             
91195 Phosporus Analyzer 1 General Cost Inflation 75,000             76,670             78,377             80,122             81,906             83,730             85,594             87,500             89,449             91,440             93,476             97,215             101,104           105,148           109,354           113,728           118,277           123,008           127,929           133,046           
93280 Landscaping 1 General Cost Inflation 2,000               2,045               2,090               2,137               2,184               2,233               2,283               2,333               2,385               2,438               2,493               2,592               2,696               2,804               2,916               3,033               3,154               3,280               3,411               3,548               
69001 Transfer to General Fund 1 General Cost Inflation 471,459           481,957           492,688           503,658           514,873           526,337           538,057           550,037           562,284           574,804           587,603           611,107           635,551           660,973           687,412           714,909           743,505           773,245           804,175           836,342           
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Operating Revenue and Expenditure Forecast

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

69002 Transfer to Comp Liability 1 General Cost Inflation 44,958             45,959             46,982             48,028             49,098             50,191             51,309             52,451             53,619             54,813             56,033             58,275             60,606             63,030             65,551             68,173             70,900             73,736             76,686             79,753             
69810 Bad Debt 1 General Cost Inflation 1,500               1,533               1,568               1,602               1,638               1,675               1,712               1,750               1,789               1,829               1,870               1,944               2,022               2,103               2,187               2,275               2,366               2,460               2,559               2,661               
72000 Uniform Expense 1 General Cost Inflation 1,500               1,533               1,568               1,602               1,638               1,675               1,712               1,750               1,789               1,829               1,870               1,944               2,022               2,103               2,187               2,275               2,366               2,460               2,559               2,661               
71000 Salaries 3 Labor Cost Inflation 522,315           533,945           545,834           557,988           570,412           583,113           596,097           609,369           622,938           636,808           650,987           665,482           680,300           695,448           710,933           726,763           742,945           759,487           776,398           793,686           
71030 Employer FICA 3 Labor Cost Inflation 39,957             40,847             41,756             42,686             43,637             44,608             45,601             46,617             47,655             48,716             49,801             50,909             52,043             53,202             54,386             55,597             56,835             58,101             59,394             60,717             
71040 Employer Retirement 3 Labor Cost Inflation 54,269             55,477             56,712             57,975             59,266             60,585             61,934             63,313             64,723             66,164             67,638             69,144             70,683             72,257             73,866             75,511             77,192             78,911             80,668             82,464             
71050 Employer Workmen Comp 3 Labor Cost Inflation 21,235             21,707             22,191             22,685             23,190             23,706             24,234             24,774             25,325             25,889             26,466             27,055             27,657             28,273             28,903             29,546             30,204             30,877             31,564             32,267             
71060 Employer Unemployment Ins 3 Labor Cost Inflation 5,223               5,339               5,458               5,580               5,704               5,831               5,961               6,094               6,229               6,368               6,510               6,655               6,803               6,954               7,109               7,268               7,429               7,595               7,764               7,937               
71070 Employer Insurance 5 Benefit Cost Inflation 125,623           135,672           146,526           158,248           170,908           184,581           199,347           215,295           232,518           251,120           267,443           284,827           303,340           323,057           344,056           366,420           390,237           415,602           442,617           471,387           

651-463 Wastewater Capital - WWTP
95500 Facility Plan per EPA permit 1 General Cost Inflation -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   

WWTP CIP Additional O&M 1 General Cost Inflation -                   7,000               7,156               605,315           618,793           427,571           437,092           501,824           512,998           524,420           653,447           679,585           706,769           735,039           764,441           795,019           826,819           859,892           894,288           930,059           

652 Wastewater Capital - Collector
Collector CIP Additional O&M 1 General Cost Inflation -                   -                   14,500             14,823             15,153             15,490             15,835             30,688             31,371             32,070             32,784             34,095             35,459             36,877             38,352             39,886             41,482             43,141             44,867             46,661             

653-464 Wastewater Storm Water
62040 Contracts/Professional 3 Labor Cost Inflation 2,500               2,556               2,613               2,671               2,730               2,791               2,853               2,917               2,982               3,048               3,116               3,185               3,256               3,329               3,403               3,479               3,556               3,635               3,716               3,799               
62060 Dues & Membership 1 General Cost Inflation 600                  613                  627                  641                  655                  670                  685                  700                  716                  732                  748                  778                  809                  841                  875                  910                  946                  984                  1,023               1,064               
63060 Office Supplies 1 General Cost Inflation 400                  409                  418                  427                  437                  447                  457                  467                  477                  488                  499                  518                  539                  561                  583                  607                  631                  656                  682                  710                  
63070 Postage 1 General Cost Inflation 200                  204                  209                  214                  218                  223                  228                  233                  239                  244                  249                  259                  270                  280                  292                  303                  315                  328                  341                  355                  
63110 First Aid/Safety 1 General Cost Inflation 75                     77                     78                     80                     82                     84                     86                     88                     89                     91                     93                     97                     101                  105                  109                  114                  118                  123                  128                  133                  
64010 Travel & Meetings 1 General Cost Inflation 300                  307                  314                  320                  328                  335                  342                  350                  358                  366                  374                  389                  404                  421                  437                  455                  473                  492                  512                  532                  
64020 Training 1 General Cost Inflation 750                  767                  784                  801                  819                  837                  856                  875                  894                  914                  935                  972                  1,011               1,051               1,094               1,137               1,183               1,230               1,279               1,330               
64030 Gasoline 1 General Cost Inflation 4,000               4,089               4,180               4,273               4,368               4,466               4,565               4,667               4,771               4,877               4,985               5,185               5,392               5,608               5,832               6,066               6,308               6,560               6,823               7,096               
64050 Educational Materials 1 General Cost Inflation 750                  767                  784                  801                  819                  837                  856                  875                  894                  914                  935                  972                  1,011               1,051               1,094               1,137               1,183               1,230               1,279               1,330               
65081 Irrigation Accounts 1 General Cost Inflation 70,000             71,559             73,152             74,781             76,446             78,148             79,888             81,667             83,485             85,344             87,245             90,734             94,364             98,138             102,064           106,146           110,392           114,808           119,400           124,176           
65110 Aquifer Assessment - County 1 General Cost Inflation 8                       8                       8                       9                       9                       9                       9                       9                       10                     10                     10                     10                     11                     11                     12                     12                     13                     13                     14                     14                     
66014 Software Licensing 1 General Cost Inflation 500                  511                  523                  534                  546                  558                  571                  583                  596                  610                  623                  648                  674                  701                  729                  758                  789                  820                  853                  887                  
66061 Office Machine Maint/Repair 1 General Cost Inflation 100                  102                  105                  107                  109                  112                  114                  117                  119                  122                  125                  130                  135                  140                  146                  152                  158                  164                  171                  177                  
66190 Small Equipment 1 General Cost Inflation 500                  511                  523                  534                  546                  558                  571                  583                  596                  610                  623                  648                  674                  701                  729                  758                  789                  820                  853                  887                  
68010 Bldg & Grounds Maint & Repair 1 General Cost Inflation 100                  102                  105                  107                  109                  112                  114                  117                  119                  122                  125                  130                  135                  140                  146                  152                  158                  164                  171                  177                  
68220 Chemicals 1 General Cost Inflation 5,000               5,111               5,225               5,341               5,460               5,582               5,706               5,833               5,963               6,096               6,232               6,481               6,740               7,010               7,290               7,582               7,885               8,201               8,529               8,870               
68225 Water Testing 1 General Cost Inflation 3,000               3,067               3,135               3,205               3,276               3,349               3,424               3,500               3,578               3,658               3,739               3,889               4,044               4,206               4,374               4,549               4,731               4,920               5,117               5,322               
68380 Swale Maintenance 1 General Cost Inflation 10,000             10,223             10,450             10,683             10,921             11,164             11,413             11,667             11,926             12,192             12,464             12,962             13,481             14,020             14,581             15,164             15,770             16,401             17,057             17,739             
91200 Mower 1 General Cost Inflation -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   
69001 Transfer to General Fund 1 General Cost Inflation 14,583             14,908             15,240             15,579             15,926             16,280             16,643             17,014             17,392             17,780             18,176             18,903             19,659             20,445             21,263             22,113             22,998             23,918             24,874             25,869             
69002 Transfer to Comp Liability 1 General Cost Inflation 828                  846                  865                  885                  904                  924                  945                  966                  988                  1,010               1,032               1,073               1,116               1,161               1,207               1,256               1,306               1,358               1,412               1,469               
89200 Replacement Fund 1 General Cost Inflation 42,870             43,825             44,800             45,798             46,818             47,860             48,926             50,015             51,129             52,267             53,431             55,568             57,791             60,103             62,507             65,007             67,607             70,312             73,124             76,049             
72000 Uniform Expense 1 General Cost Inflation 200                  204                  209                  214                  218                  223                  228                  233                  239                  244                  249                  259                  270                  280                  292                  303                  315                  328                  341                  355                  
71000 Salaries 3 Labor Cost Inflation 57,582             58,864             60,174             61,514             62,884             64,284             65,715             67,179             68,674             70,204             71,767             73,365             74,998             76,668             78,375             80,120             81,904             83,728             85,592             87,498             
71030 Employer FICA 3 Labor Cost Inflation 4,405               4,503               4,603               4,706               4,811               4,918               5,027               5,139               5,254               5,371               5,490               5,612               5,737               5,865               5,996               6,129               6,266               6,405               6,548               6,694               
71040 Employer Retirement 3 Labor Cost Inflation 5,055               5,168               5,283               5,401               5,521               5,644               5,769               5,898               6,029               6,163               6,301               6,441               6,584               6,731               6,881               7,034               7,191               7,351               7,514               7,682               
71050 Employer Workman Comp 3 Labor Cost Inflation 1,931               1,974               2,018               2,063               2,109               2,156               2,204               2,253               2,303               2,354               2,407               2,460               2,515               2,571               2,628               2,687               2,747               2,808               2,871               2,934               
71060 Employer Unemployment Ins 3 Labor Cost Inflation 576                  589                  602                  615                  629                  643                  657                  672                  687                  702                  718                  734                  750                  767                  784                  801                  819                  837                  856                  875                  
71070 Employer Insurance 5 Benefit Cost Inflation 8,387               9,058               9,783               10,566             11,411             12,324             13,310             14,374             15,524             16,766             17,856             19,017             20,253             21,569             22,971             24,464             26,054             27,748             29,552             31,472             

Add'l O&M from CIP From CIP -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   

Total Cash O&M Expenditures 2,770,801$      2,847,189$      2,933,397$      3,605,693$      3,695,681$      3,583,452$      3,674,566$      3,838,118$      3,936,794$      4,038,728$      4,257,409$      4,418,470$      4,586,075$      4,760,507$      4,942,064$      5,131,055$      5,327,806$      5,532,657$      5,745,965$      5,968,103$      

Depreciation Expense in 2010 1,086,895$                                             
Depreciation Expense  Last year's plus annual additions from CIP 1,086,895$      1,107,366$      2,184,020$      2,195,852$      2,473,810$      2,479,137$      2,656,111$      2,681,676$      2,708,571$      3,554,857$      3,590,467$      3,597,631$      3,613,190$      3,620,820$      3,628,693$      3,640,022$      3,648,406$      3,657,057$      3,665,985$      3,675,198$      

debt principal payments (672,738)$        (736,333)$        (1,328,902)$    (1,376,770)$    (1,315,416)$    (1,375,311)$    (1,432,576)$    (1,502,323)$    (1,569,671)$    (2,638,139)$    (2,758,251)$    (2,888,593)$    (3,024,413)$    (3,170,973)$    (3,163,544)$    (3,312,413)$    (3,207,877)$    (3,360,251)$    (3,519,863)$    (3,687,057)$    
System Reinvestment Funding 414,157$         371,032$         855,119$         819,082$         1,158,394$      1,103,826$      1,223,535$      1,179,353$      1,138,900$      916,717$         832,216$         709,038$         588,777$         449,847$         465,148$         327,609$         440,529$         296,806$         146,122$         -$                     

TOTAL EXPENSES 3,857,696$      3,954,555$      5,117,418$      5,801,545$      6,169,491$      6,062,589$      6,330,676$      6,519,794$      6,645,365$      7,593,584$      7,847,875$      8,016,101$      8,199,266$      8,381,327$      8,570,756$      8,771,077$      8,976,212$      9,189,715$      9,411,950$      9,643,301$      

Expenditures FORECAST BASIS

FCS GROUP
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Existing Debt Input

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Revenue Bond 2004
Annual Interest Payment 51,604$         35,726$         19,848$         3,970$           -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  
Annual Principal Payment 396,950         396,950         396,950         396,950         -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
Total Annual Payment 448,554$       432,676$       416,798$       400,920$       -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  
Use of Debt reserve for Debt Service -                    -                    -                    400,920         -                    -                    -                    -                    -                -                    -                -                    -                    -                    -                    -                    -                    -                    -                    -                    

Revenue Bond 2005
Annual Interest Payment 63,280$         60,130$         56,568$         53,005$         49,255$         45,528$         41,513$         37,058$         32,400$         27,540$         22,478$         17,213$         11,745$         6,075$           -$                  -$                  -$                  -$                  -$                  -$                  
Annual Principal Payment 90,000           95,000           95,000           100,000         105,000         110,000         110,000         115,000         120,000         125,000         130,000         135,000         140,000         150,000         -                    -                    -                    -                    -                    -                    
Total Annual Payment 153,280$       155,130$       151,568$       153,005$       154,255$       155,528$       151,513$       152,058$       152,400$       152,540$       152,478$       152,213$       151,745$       156,075$       -$                  -$                  -$                  -$                  -$                  -$                  
Use of Debt reserve for Debt Service -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    156,075         -                    -                    -                    -                    -                    -                    

Revenue Bond 2008
Annual Interest Payment 123,800$       118,400$       113,150$       105,900$       99,700$         93,300$         86,700$         79,688$         72,263$         64,631$         56,588$         48,338$         39,675$         30,600$         20,825$         10,625$         -$                  -$                  -$                  -$                  
Annual Principal Payment 135,000         140,000         145,000         155,000         160,000         165,000         170,000         180,000         185,000         195,000         200,000         210,000         220,000         230,000         240,000         250,000         -                    -                    -                    -                    
Total Annual Payment 258,800$       258,400$       258,150$       260,900$       259,700$       258,300$       256,700$       259,688$       257,263$       259,631$       256,588$       258,338$       259,675$       260,600$       260,825$       260,625$       -$                  -$                  -$                  -$                  
Use of Debt reserve for Debt Service -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    260,625         -                    -                    -                    -                    

TOTAL REVENUE BONDS 
Annual Interest Payment 238,684$       214,256$       189,565$       162,875$       148,955$       138,828$       128,213$       116,745$       104,663$       92,171$         79,065$         65,550$         51,420$         36,675$         20,825$         10,625$         -$                  -$                  -$                  -$                  
Annual Principal Payment 621,950         631,950         636,950         651,950         265,000         275,000         280,000         295,000         305,000         320,000         330,000         345,000         360,000         380,000         240,000         250,000         -                    -                    -                    -                    
Total Annual Payment 860,634$       846,206$       826,515$       814,825$       413,955$       413,828$       408,213$       411,745$       409,663$       412,171$       409,065$       410,550$       411,420$       416,675$       260,825$       260,625$       -$                  -$                  -$                  -$                  
Use of Debt Reserve for Debt Service -                    -                    -                    400,920         -                    -                    -                    -                    -                    -                    -                    -                    -                    156,075         -                    260,625         -                    -                    -                    -                    
Annual Debt Reserve Target on Existing Revenue Bonds 860,634         846,206         826,515         413,955         413,955         413,828         412,171         412,171         412,171         412,171         410,550         410,550         411,420         416,675         416,675         416,675         416,675         416,675         416,675         416,675         

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

DEQ 1992
Annual Interest Payment 3,101$           3,142$           -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  
Annual Principal Payment 50,788           104,383         -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
Total Annual Payment 53,889$         107,525$       -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  

TOTAL OTHER LOANS
Annual Interest Payment 3,101$           3,142$           -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  
Annual Principal Payment 50,788           104,383         -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
Total Annual Payment 53,889$         107,525$       -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

TOTAL LOAN PAYMENTS
Annual Interest Payments 241,784$       217,397$       189,565$       162,875$       148,955$       138,828$       128,213$       116,745$       104,663$       92,171$         79,065$         65,550$         51,420$         36,675$         20,825$         10,625$         -$                  -$                  -$                  -$                  
Annual Principal Payments 672,738         736,333         636,950         651,950         265,000         275,000         280,000         295,000         305,000         320,000         330,000         345,000         360,000         380,000         240,000         250,000         -                    -                    -                    -                    
Total Annual Payments 914,522$       953,731$       826,515$       814,825$       413,955$       413,828$       408,213$       411,745$       409,663$       412,171$       409,065$       410,550$       411,420$       416,675$       260,825$       260,625$       -$                  -$                  -$                  -$                  

Existing Debt Service - Other Loans

Existing Debt Service - Revenue Bonds

Existing Debt Service - Total Loan Payments

FCS GROUP
(425) 867-1802
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City of Post Falls
Sewer Financial Plan and Cap Fee Update
Capital Improvement Program

Project Costs and O&M Impacts in Year:  FY 2013
TOTAL FORECASTED PROJECT COSTS IN CURRENT DOLLARS

No Description FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 FY 2029 FY 2030 FY 2031 FY 2032 TOTAL CURRENT 
COSTS

1 Capital From FY 2012/13 Budget -$                 

2 Pilot Filtration Plants 2,000,000       2,000,000        

3 Construction Costs 500,000         500,000           

4 Facility Plan per EPA permit 100,000         100,000         100,000         100,000         400,000           

5 -                   

6 WWTP CIP from JUB - Alternative 3 -                   

7 Preliminary Treatment - Headworks 2,645,032       2,645,032        

8 Preliminary Treatment - Equalization Tank 7,528,168       7,528,168        

9 Secondary Treatment Improvements 3,730,000       3,730,000        

10 Tertiary Treatment Pilot Study -                 -                   

11 Tertiary Treatment 19,230,000     19,230,000       

12 Disinfection - Improvements to Existing UV 550,500      550,500           

13 Outfall Imrovements - Phase I 1,620,000    1,620,000        

14 Outfall Imrovements - Phase II (Pipeline for I-90 Crossing) 280,000      280,000           

15 Class C Reuse (Demonstration Project) 167,600      167,600           

16 Biosolids Treatment Improvements 9,971,800    9,971,800        

17 Laboratory and Control Building Improvements 662,500      662,500           

18 Maintenance Shop 757,400      757,400           

19 Utility Water Pump Station 743,400      743,400           

20 Disinfection Improvements - Class A UV Upgrades 1,943,000    1,943,000        

21 Phase 1 - Class A Seasonal Reuse, 3.2 MGD Capacity (incl. 314 acres new land) 17,800,000  17,800,000       

22 Phase 2 - Expand Class A Seasonal Reuse, 5.2 MGD Capacity 10,090,000  10,090,000       

23 Collector CIP -                   

24 3rd Ave Lift Station - 11 1,894,000    -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              1,894,000        

25 Idahline Lift Station - 2 -              -              2,394,082    -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              2,394,082        

26 Corbin Lift Station - 3 -              -              321,705      -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              321,705           

27 McGuire Lift Station - 5 -              -              314,223      -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              314,223           

28 Jacklin Lift Station - 1 -              -              -              410,709      -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              410,709           

29 Howell Lift Station - 20 -              -              -              -              -              1,152,152    -              -              -              -              -              -              -              -              -              -              -              -              -              -              1,152,152        

30 Montrose Lift Station - 27 -              -              -              -              -              -              755,632      -              -              -              -              -              -              -              -              -              -              -              -              -              755,632           

31 Fisher Lift Station - 21 -              -              -              -              -              -              -              239,408      -              -              -              -              -              -              -              -              -              -              -              -              239,408           

32 Ponderosa Lift Station - 14 -              -              -              -              -              -              -              389,038      -              -              -              -              -              -              -              -              -              -              -              -              389,038           

33 Pioneer Ridge Lift Station - 6 -              -              -              -              -              -              -              -              29,926        -              -              -              -              -              -              -              -              -              -              -              29,926             

34 Riverside Harbor Lift Station - 16 -              -              -              -              -              -              -              -              680,817      -              -              -              -              -              -              -              -              -              -              -              680,817           

35 Prarie Falls II Lift Station - 18 -              -              -              -              -              -              -              -              29,926        -              -              -              -              -              -              -              -              -              -              -              29,926             

36 Greyling Estates - 28 -              -              -              -              -              -              -              -              29,926        -              -              -              -              -              -              -              -              -              -              -              29,926             

37 Beck Lift Station - 24 -              -              -              -              -              -              -              -              -              456,372      -              -              -              -              -              -              -              -              -              -              456,372           

38 Oversizing 20,639        20,639        20,639        20,639        20,639        20,639        20,639        20,639        20,639        20,639        20,639        20,639        20,639        20,639        20,639        20,639        20,639        20,639        20,639        20,639        412,773           

39 Lift Stations 94,938        94,938        94,938        58,820        58,820        58,820        58,820        58,820        184,716      184,716      184,716      184,716      184,716      184,716      184,716      184,716      184,716      184,716      184,716      184,716      2,795,504        

40 Pipe Replacement 103,193      103,193      103,193      103,193      103,193      103,193      103,193      103,193      103,193      103,193      103,193      103,193      103,193      103,193      103,193      103,193      103,193      103,193      103,193      103,193      2,063,864        

41 12th Ave Lift Station - 28 -                   

42 SCADA -                   

43 -                   

44 -                   

45 -                   

46 -                   

Total Capital Projects 6,500,370$     881,270$       32,651,980$   593,361$       11,448,352$   1,434,804$     4,668,284$     811,098$       1,079,143$     30,597,920$   1,165,948$     308,548$       588,548$       308,548$       308,548$       408,548$       308,548$       308,548$       308,548$       308,548$       94,989,457$     
Total New Users Projects 4,148,913       365,033         19,605,667     431,348         6,233,959       1,172,791       4,506,271       543,808         791,234         20,830,226     778,039         20,639           300,639         20,639           20,639           20,639           20,639           20,639           20,639           20,639           59,873,035       
Total Existing Users Projects 2,351,457       516,236         13,046,313     162,013         5,214,393       262,013         162,013         267,290         287,909         9,767,693       387,909         287,909         287,909         287,909         287,909         387,909         287,909         287,909         287,909         287,909         35,116,422       

Total WWTP Capital Projects 4,387,600$     662,500$       29,403,200$   -$               11,265,700$   100,000$       3,730,000$     -$               -$               29,833,000$   857,400$       -$               280,000$       -$               -$               100,000$       -$               -$               -$               -$               80,619,400$     
Total WWTP New Users Projects 2,746,807       344,394         16,555,018     -                 6,213,320       -                 3,730,000       -                 -                 20,353,216     757,400         -                 280,000         -                 -                 -                 -                 -                 -                 -                 50,980,155       
Total WWTP Existing Users Projects 1,640,793       318,106         12,848,182     -                 5,052,380       100,000         -                 -                 -                 9,479,784       100,000         -                 -                 -                 -                 100,000         -                 -                 -                 -                 29,639,245       

Total Collector Capital Projects 2,112,770$     218,770$       3,248,780$     593,361$       182,652$       1,334,804$     938,284$       811,098$       1,079,143$     764,920$       308,548$       308,548$       308,548$       308,548$       308,548$       308,548$       308,548$       308,548$       308,548$       308,548$       14,370,057$     
Total Collector New Users Projects 1,402,106       20,639           3,050,649       431,348         20,639           1,172,791       776,271         543,808         791,234         477,011         20,639           20,639           20,639           20,639           20,639           20,639           20,639           20,639           20,639           20,639           8,892,880        
Total Collector Existing Users Projects 710,664         198,131         198,131         162,013         162,013         162,013         162,013         267,290         287,909         287,909         287,909         287,909         287,909         287,909         287,909         287,909         287,909         287,909         287,909         287,909         5,477,177        

Projects by Grants / Developer Donations
Projects by Enterprise Fund

FCS GROUP
(425) 867-1802

Post Falls Sewer 6-10-13
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City of Post Falls
Sewer Financial Plan and Cap Fee Update
Capital Improvement Program

Project Costs and O&M Impacts in Year:  

No Description

1 Capital From FY 2012/13 Budget
2 Pilot Filtration Plants

3 Construction Costs

4 Facility Plan per EPA permit

5

6 WWTP CIP from JUB - Alternative 3
7 Preliminary Treatment - Headworks

8 Preliminary Treatment - Equalization Tank

9 Secondary Treatment Improvements

10 Tertiary Treatment Pilot Study

11 Tertiary Treatment

12 Disinfection - Improvements to Existing UV

13 Outfall Imrovements - Phase I

14 Outfall Imrovements - Phase II (Pipeline for I-90 Crossing)

15 Class C Reuse (Demonstration Project)

16 Biosolids Treatment Improvements

17 Laboratory and Control Building Improvements

18 Maintenance Shop

19 Utility Water Pump Station

20 Disinfection Improvements - Class A UV Upgrades

21 Phase 1 - Class A Seasonal Reuse, 3.2 MGD Capacity (incl. 314 acres new land)

22 Phase 2 - Expand Class A Seasonal Reuse, 5.2 MGD Capacity

23 Collector CIP
24 3rd Ave Lift Station - 11

25 Idahline Lift Station - 2

26 Corbin Lift Station - 3

27 McGuire Lift Station - 5

28 Jacklin Lift Station - 1

29 Howell Lift Station - 20

30 Montrose Lift Station - 27

31 Fisher Lift Station - 21

32 Ponderosa Lift Station - 14

33 Pioneer Ridge Lift Station - 6

34 Riverside Harbor Lift Station - 16

35 Prarie Falls II Lift Station - 18

36 Greyling Estates - 28

37 Beck Lift Station - 24

38 Oversizing

39 Lift Stations

40 Pipe Replacement

41 12th Ave Lift Station - 28

42 SCADA

43

44

45

46

Total Capital Projects
Total New Users Projects
Total Existing Users Projects

Total WWTP Capital Projects
Total WWTP New Users Projects
Total WWTP Existing Users Projects

Total Collector Capital Projects
Total Collector New Users Projects
Total Collector Existing Users Projects

Projects by Grants / Developer Donations
Projects by Enterprise Fund

Useful Life 
(Years) % New Users % Existing 

Users

Collector/
Other 

Expense

WWTP 
Expense

New Users 2013$ 
Costs

Existing Users 
2013$ Costs

50 0% 100% 0% 100% 1 Enterprise Fund -$                -$                

50 52% 48% 0% 100% 1 Enterprise Fund 1,039,681        960,319          

50 0% 100% 0% 100% 1 Enterprise Fund -                  500,000          

50 0% 100% 0% 100% 1 Enterprise Fund -                  400,000          

50 0% 100% 0% 100% 1 Enterprise Fund -                  -                  

50 0% 100% 0% 100% 1 Enterprise Fund -                  -                  

50 100% 0% 0% 100% 1 Enterprise Fund 2,645,032        -                  

30 52% 48% 0% 100% 1 Enterprise Fund 3,913,448        3,614,720        

30 100% 0% 0% 100% 1 Enterprise Fund 3,730,000        -                  

5 52% 48% 0% 100% 1 Enterprise Fund -                  -                  

30 52% 48% 0% 100% 1 Enterprise Fund 9,996,537        9,233,463        

30 52% 48% 0% 100% 1 Enterprise Fund 286,172          264,328          

50 100% 0% 0% 100% 1 Enterprise Fund 1,620,000        -                  

50 100% 0% 0% 100% 1 Enterprise Fund 280,000          -                  

20 52% 48% 0% 100% 1 Enterprise Fund 87,125            80,475            

50 52% 48% 0% 100% 1 Enterprise Fund 5,183,748        4,788,052        

40 52% 48% 0% 100% 1 Enterprise Fund 344,394          318,106          

40 100% 0% 0% 100% 1 Enterprise Fund 757,400          -                  

30 100% 0% 0% 100% 1 Enterprise Fund 743,400          -                  

30 52% 48% 0% 100% 1 Enterprise Fund 1,010,051        932,949          

50 52% 48% 0% 100% 1 Enterprise Fund 9,253,165        8,546,835        

50 100% 0% 0% 100% 1 Enterprise Fund 10,090,000      -                  

50 0% 100% 0% 100% 1 Enterprise Fund -                  -                  

39 73% 27% 100% 0% 1 Enterprise Fund 1,381,467        512,533          

50 100% 0% 100% 0% 1 Enterprise Fund 2,394,082        -                  

37 100% 0% 100% 0% 1 Enterprise Fund 321,705          -                  

50 100% 0% 100% 0% 1 Enterprise Fund 314,223          -                  

50 100% 0% 100% 0% 1 Enterprise Fund 410,709          -                  

0 100% 0% 100% 0% 1 Enterprise Fund 1,152,152        -                  

38 100% 0% 100% 0% 1 Enterprise Fund 755,632          -                  

33 100% 0% 100% 0% 1 Enterprise Fund 239,408          -                  

36 73% 27% 100% 0% 1 Enterprise Fund 283,761          105,277          

0 100% 0% 100% 0% 1 Enterprise Fund 29,926            -                  

43 100% 0% 100% 0% 1 Enterprise Fund 680,817          -                  

0 100% 0% 100% 0% 1 Enterprise Fund 29,926            -                  

0 100% 0% 100% 0% 1 Enterprise Fund 29,926            -                  

45 100% 0% 100% 0% 1 Enterprise Fund 456,372          -                  

90 100% 0% 100% 0% 1 Enterprise Fund 412,773          -                  

50 0% 100% 100% 0% 1 Enterprise Fund -                  2,795,504        

90 0% 100% 100% 0% 1 Enterprise Fund -                  2,063,864        

50 100% 0% 100% 0% 1 Enterprise Fund -                  -                  

50 100% 0% 100% 0% 1 Enterprise Fund -                  -                  

50 0% 100% 0% 100% 1 Enterprise Fund -                  -                  

50 0% 100% 0% 100% 1 Enterprise Fund -                  -                  

50 0% 100% 0% 100% 1 Enterprise Fund -                  -                  

50 0% 100% 0% 100% 1 Enterprise Fund -                  -                  

63% 37% 15% 85% 59,873,035$    35,116,422$    

Specific Funding Source     
1-Enterprise Fund, 2-Grants & 

Developer Donations

For Cap Fee Calculation

FCS GROUP
(425) 867-1802
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City of Post Falls
Sewer Financial Plan and Cap Fee Update
Capital Improvement Program

Project Costs and O&M Impacts in Year:  

No Description

1 Capital From FY 2012/13 Budget
2 Pilot Filtration Plants

3 Construction Costs

4 Facility Plan per EPA permit

5

6 WWTP CIP from JUB - Alternative 3
7 Preliminary Treatment - Headworks

8 Preliminary Treatment - Equalization Tank

9 Secondary Treatment Improvements

10 Tertiary Treatment Pilot Study

11 Tertiary Treatment

12 Disinfection - Improvements to Existing UV

13 Outfall Imrovements - Phase I

14 Outfall Imrovements - Phase II (Pipeline for I-90 Crossing)

15 Class C Reuse (Demonstration Project)

16 Biosolids Treatment Improvements

17 Laboratory and Control Building Improvements

18 Maintenance Shop

19 Utility Water Pump Station

20 Disinfection Improvements - Class A UV Upgrades

21 Phase 1 - Class A Seasonal Reuse, 3.2 MGD Capacity (incl. 314 acres new land)

22 Phase 2 - Expand Class A Seasonal Reuse, 5.2 MGD Capacity

23 Collector CIP
24 3rd Ave Lift Station - 11

25 Idahline Lift Station - 2

26 Corbin Lift Station - 3

27 McGuire Lift Station - 5

28 Jacklin Lift Station - 1

29 Howell Lift Station - 20

30 Montrose Lift Station - 27

31 Fisher Lift Station - 21

32 Ponderosa Lift Station - 14

33 Pioneer Ridge Lift Station - 6

34 Riverside Harbor Lift Station - 16

35 Prarie Falls II Lift Station - 18

36 Greyling Estates - 28

37 Beck Lift Station - 24

38 Oversizing

39 Lift Stations

40 Pipe Replacement

41 12th Ave Lift Station - 28

42 SCADA

43

44

45

46

Total Capital Projects
Total New Users Projects
Total Existing Users Projects

Total WWTP Capital Projects
Total WWTP New Users Projects
Total WWTP Existing Users Projects

Total Collector Capital Projects
Total Collector New Users Projects
Total Collector Existing Users Projects

Projects by Grants / Developer Donations
Projects by Enterprise Fund

TOTAL FORECASTED PROJECT COSTS INFLATED TO YEAR OF CONSTRUCTION

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
TOTAL 

ESCALATED 
COSTS

-$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$                 

2,000,000      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 2,000,000        

500,000         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 500,000           

100,000         -                 -                 -                 -                 117,019         -                 -                 -                 -                 136,934         -                 -                 -                 -                 160,238         -                 -                 -                 -                 514,191           

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                   

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                   

-                 -                 2,816,651      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 2,816,651        

-                 -                 8,016,622      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 8,016,622        

-                 -                 -                 -                 -                 -                 4,504,174      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 4,504,174        

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                   

-                 -                 20,477,710    -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 20,477,710       

-                 -                 -                 -                 624,254         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 624,254           

1,620,000      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 1,620,000        

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 408,292         -                 -                 -                 -                 -                 -                 -                 408,292           

167,600         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 167,600           

-                 -                 -                 -                 11,307,790    -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 11,307,790       

-                 683,655         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 683,655           

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 1,037,136      -                 -                 -                 -                 -                 -                 -                 -                 -                 1,037,136        

-                 -                 -                 -                 842,998         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 842,998           

-                 -                 -                 -                 -                 -                 -                 -                 -                 2,578,293      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 2,578,293        

-                 -                 -                 -                 -                 -                 -                 -                 -                 23,619,975    -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 23,619,975       

-                 -                 -                 -                 -                 -                 -                 -                 -                 13,389,076    -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 13,389,076       

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                   

1,894,000      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 1,894,000        

-                 -                 2,549,418      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 2,549,418        

-                 -                 342,578         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 342,578           

-                 -                 334,611         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 334,611           

-                 -                 -                 451,323         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 451,323           

-                 -                 -                 -                 -                 1,348,233      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 1,348,233        

-                 -                 -                 -                 -                 -                 912,466         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 912,466           

-                 -                 -                 -                 -                 -                 -                 298,330         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 298,330           

-                 -                 -                 -                 -                 -                 -                 484,786         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 484,786           

-                 -                 -                 -                 -                 -                 -                 -                 38,482           -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 38,482             

-                 -                 -                 -                 -                 -                 -                 -                 875,465         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 875,465           

-                 -                 -                 -                 -                 -                 -                 -                 38,482           -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 38,482             

-                 -                 -                 -                 -                 -                 -                 -                 38,482           -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 38,482             

-                 -                 -                 -                 -                 -                 -                 -                 -                 605,589         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 605,589           

20,639           21,298           21,978           22,680           23,404           24,151           24,922           25,718           26,539           27,387           28,261           29,164           30,095           31,056           32,048           33,071           34,127           35,217           36,341           37,502           565,596           

94,938           97,969           101,098         64,637           66,701           68,831           71,028           73,296           237,527         245,111         252,938         261,015         269,350         277,951         286,826         295,985         305,436         315,190         325,254         335,640         4,046,721        

103,193         106,488         109,889         113,398         117,019         120,755         124,611         128,590         132,696         136,934         141,306         145,818         150,475         155,280         160,238         165,355         170,635         176,084         181,706         187,508         2,827,979        

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                   

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                   

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                   

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                   

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                   

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                   

6,500,370$    909,410$       34,770,554$  652,037$       12,982,166$  1,678,989$    5,637,202$    1,010,720$    1,387,674$    40,602,364$  1,596,576$    435,997$       858,211$       464,286$       479,112$       654,649$       510,198$       526,490$       543,302$       560,650$       112,760,957$   
4,148,913      376,689         20,877,751    474,002         7,069,165      1,372,384      5,441,562      677,646         1,017,450      27,640,978    1,065,397      29,164           438,387         31,056           32,048           33,071           34,127           35,217           36,341           37,502           70,868,850       
2,351,457      532,721         13,892,803    178,034         5,913,001      306,605         195,640         333,074         370,223         12,961,386    531,178         406,834         419,825         433,230         447,064         621,578         476,071         491,273         506,960         523,149         41,892,107       

4,387,600$    683,655$       31,310,982$  -$               12,775,043$  117,019$       4,504,174$    -$               -$               39,587,343$  1,174,070$    -$               408,292$       -$               -$               160,238$       -$               -$               -$               -$               95,108,415       
2,746,807      355,392         17,629,165    -                 7,045,761      -                 4,504,174      -                 -                 27,008,002    1,037,136      -                 408,292         -                 -                 -                 -                 -                 -                 -                 60,734,729       
1,640,793      328,263         13,681,817    -                 5,729,282      117,019         -                 -                 -                 12,579,341    136,934         -                 -                 -                 -                 160,238         -                 -                 -                 -                 34,373,687       

2,112,770$    225,755$       3,459,572$    652,037$       207,123$       1,561,970$    1,133,028$    1,010,720$    1,387,674$    1,015,021$    422,506$       435,997$       449,919$       464,286$       479,112$       494,411$       510,198$       526,490$       543,302$       560,650$       17,652,541       
1,402,106      21,298           3,248,585      474,002         23,404           1,372,384      937,388         677,646         1,017,450      632,976         28,261           29,164           30,095           31,056           32,048           33,071           34,127           35,217           36,341           37,502           10,134,122       

710,664         204,458         210,986         178,034         183,719         189,586         195,640         333,074         370,223         382,045         394,245         406,834         419,825         433,230         447,064         461,340         476,071         491,273         506,960         523,149         7,518,420        

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                   
6,500,370$    909,410$       34,770,554$  652,037$       12,982,166$  1,678,989$    5,637,202$    1,010,720$    1,387,674$    40,602,364$  1,596,576$    435,997$       858,211$       464,286$       479,112$       654,649$       510,198$       526,490$       543,302$       560,650$       112,760,957     

FCS GROUP
(425) 867-1802

Post Falls Sewer 6-10-13
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Capital Funding Analysis

2013 - 2032
FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 TOTAL

WWTP Capital Projects
WWTP Improvement Upgrades & Expansions 2,746,807$     355,392$        17,629,165$   -$                 7,045,761$       -$                 4,504,174$       -$                 -$                 27,008,002$     1,037,136$       -$                 408,292$         -$                 -$                 -$                 -$                 -$                 -$                 -$                 60,734,729$    
WWTP Repairs and Replacements 1,640,793       328,263          13,681,817     -                   5,729,282        117,019           -                   -                   -                   12,579,341       136,934           -                   -                   -                   -                   160,238           -                   -                   -                   -                   34,373,687     

Total WWTP Capital Expenditures 4,387,600$     683,655$        31,310,982$   -$                12,775,043$     117,019$         4,504,174$      -$                -$                39,587,343$     1,174,070$      -$                408,292$         -$                -$                160,238$         -$                -$                -$                -$                95,108,415$   

WWTP Upgrade & Expansion Funding Sources
Project Specific Grants/Developer Donations -$               -$               -$               -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                
PWTF Loan Proceeds -                 -                 -                 -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                  
Other Loans -                 -                 -                 -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                  
WWTP Improvement Upgrades & Expansions (2,746,807)      (355,392)        (17,629,165)    -                   (7,045,761)       -                   (4,504,174)       -                   -                   (27,008,002)     (1,037,136)       -                   (408,292)          -                   -                   -                   -                   -                   -                   -                   (60,734,729)    

Funding Needed (2,746,807)      (355,392)        (17,629,165)    -                   (7,045,761)       -                   (4,504,174)       -                   -                   (27,008,002)     (1,037,136)       -                   (408,292)          -                   -                   -                   -                   -                   -                   -                   
WWTP Capital Funding 1,720,831       355,392          682,623          -                   1,191,119        -                   1,351,770        -                   -                   2,265,800        808,123           -                   408,292           -                   -                   -                   -                   -                   -                   -                   8,783,951       

WWTP Capital Fund Balance Deficiency (1,025,976)      -                 (16,946,542)    -                   (5,854,642)       -                   (3,152,403)       -                   -                   (24,742,202)     (229,013)          -                   -                   -                   -                   -                   -                   -                   -                   -                   (51,950,778)    

WWTP Repair & Replacement Funding Sources
Project Specific Grants/Developer Donations -$               -$               -$               -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                
PWTF Loan Proceeds -                 -                 -                 -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                  
Other Loans -                 -                 -                 -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                  
WWTP Repairs and Replacements (1,640,793)      (328,263)        (13,681,817)    -                   (5,729,282)       (117,019)          -                   -                   -                   (12,579,341)     (136,934)          -                   -                   -                   -                   (160,238)          -                   -                   -                   -                   (34,373,687)    
WWTP Capital Fund Balance Deficiency (1,025,976)      -                 (16,946,542)    -                   (5,854,642)       -                   (3,152,403)       -                   -                   (24,742,202)     (229,013)          -                   -                   -                   -                   -                   -                   -                   -                   -                   (51,950,778)    

Funding Needed (2,666,769)      (328,263)        (30,628,359)    -                   (11,583,924)     (117,019)          (3,152,403)       -                   -                   (37,321,543)     (365,947)          -                   -                   -                   -                   (160,238)          -                   -                   -                   -                   (86,324,464)    
Replacement Fund 2,666,769       328,263          12,693,285     -                   2,878,377        117,019           3,152,403        -                   -                   8,302,073        365,947           -                   -                   -                   -                   160,238           -                   -                   -                   -                   30,664,374     

Replacement Fund Balance Deficiency -                 -                 (17,935,074)    -                   (8,705,547)       -                   -                   -                   -                   (29,019,469)     -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   (55,660,090)    

Revenue Bond Proceeds -                 -                 18,200,000     -                   8,500,000        -                   -                   -                   -                   29,000,000       -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   55,700,000     

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 TOTAL

Collector Capital Projects
Collector Improvement Upgrades & Expansions 1,402,106$     21,298$          3,248,585$     474,002$         23,404$           1,372,384$       937,388$         677,646$         1,017,450$       632,976$         28,261$           29,164$           30,095$           31,056$           32,048$           33,071$           34,127$           35,217$           36,341$           37,502$           10,134,122$    
Collector Repairs and Replacements 710,664          204,458          210,986          178,034           183,719           189,586           195,640           333,074           370,223           382,045           394,245           406,834           419,825           433,230           447,064           461,340           476,071           491,273           506,960           523,149           7,518,420       

Total Collector Capital Expenditures 2,112,770$     225,755$        3,459,572$     652,037$         207,123$         1,561,970$      1,133,028$      1,010,720$      1,387,674$      1,015,021$      422,506$         435,997$         449,919$         464,286$         479,112$         494,411$         510,198$         526,490$         543,302$         560,650$         17,652,541$   

Collector Upgrade & Expansion Funding Sources
Project Specific Grants/Developer Donations -$               -$               -$               -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                
PWTF Loan Proceeds -                 -                 -                 -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                  
Other Loans -                 -                 -                 -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                  
Collector Improvement Upgrades & Expansions (1,402,106)      (21,298)          (3,248,585)      (474,002)          (23,404)            (1,372,384)       (937,388)          (677,646)          (1,017,450)       (632,976)          (28,261)            (29,164)            (30,095)            (31,056)            (32,048)            (33,071)            (34,127)            (35,217)            (36,341)            (37,502)            (10,134,122)    

Funding Needed (1,402,106)      (21,298)          (3,248,585)      (474,002)          (23,404)            (1,372,384)       (937,388)          (677,646)          (1,017,450)       (632,976)          (28,261)            (29,164)            (30,095)            (31,056)            (32,048)            (33,071)            (34,127)            (35,217)            (36,341)            (37,502)            (10,134,122)    
Collector Capital Funding 1,402,106       21,298            927,175          171,330           23,404             342,831           193,977           202,173           210,715           219,618           28,261             29,164             30,095             31,056             32,048             33,071             34,127             35,217             36,341             37,502             4,041,508       

Collector Capital Fund Balance Deficiency -                 -                 (2,321,411)      (302,672)          -                   (1,029,553)       (743,411)          (475,473)          (806,735)          (413,358)          -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   (6,092,613)      

Collector Repair & Replacement Funding Sources
Project Specific Grants/Developer Donations -$               -$               -$               -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                
PWTF Loan Proceeds -                 -                 -                 -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                  
Other Loans -                 -                 -                 -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                  
Collector Repairs and Replacements (710,664)        (204,458)        (210,986)        (178,034)          (183,719)          (189,586)          (195,640)          (333,074)          (370,223)          (382,045)          (394,245)          (406,834)          (419,825)          (433,230)          (447,064)          (461,340)          (476,071)          (491,273)          (506,960)          (523,149)          (7,518,420)      
Collector Capital Fund Balance Deficiency -                 -                 (2,321,411)      (302,672)          -                   (1,029,553)       (743,411)          (475,473)          (806,735)          (413,358)          -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   (6,092,613)      

Funding Needed (710,664)        (204,458)        (2,532,397)      (480,707)          (183,719)          (1,219,139)       (939,051)          (808,547)          (1,176,958)       (795,403)          (394,245)          (406,834)          (419,825)          (433,230)          (447,064)          (461,340)          (476,071)          (491,273)          (506,960)          (523,149)          (13,611,033)    
Replacement Fund 710,664          204,458          4,926             480,707           183,719           1,219,139        141,261           808,547           1,176,958        795,403           394,245           406,834           419,825           433,230           447,064           461,340           476,071           491,273           506,960           523,149           10,285,772     

Replacement Fund Balance Deficiency -                 -                 (2,527,471)      -                   -                   -                   (797,790)          -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   (3,325,261)      

Revenue Bond Proceeds -                 -                 2,000,000       -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   2,000,000       

Total Revenue Bond Proceeds -                 -                 20,200,000     -                   8,500,000        -                   -                   -                   -                   29,000,000       -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   57,700,000     

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 TOTAL

REVENUE BONDS
Amount to Fund -$                   -$                   20,200,000$   -$                     8,500,000$       -$                     -$                     -$                     -$                     29,000,000$     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     57,700,000$    
Issuance Costs -                     -                     334,271          -                       140,659           -                       -                       -                       -                       479,894           -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       954,824          
Reserve Required -                     -                     1,750,477       -                       736,587           -                       -                       -                       -                       2,513,062        -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       5,000,126       
Amount of Debt Issue -$                   -$                   22,284,749$   -$                     9,377,246$       -$                     -$                     -$                     -$                     31,992,956$     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     63,654,950$    

OTHER LOANS
Amount to Fund -$                   -$                   -$                   -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                    
Issuance Costs -                     -                     -                     -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                     
Amount of Debt Issue -$                   -$                   -$                   -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                    

PWTF LOAN
Amount to Fund -$                   -$                   -$                   -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                    

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 TOTAL

EXISTING DEBT SERVICE
Annual Interest Payments 241,784$        217,397$        189,565$        162,875$         148,955$         138,828$         128,213$         116,745$         104,663$         92,171$           79,065$           65,550$           51,420$           36,675$           20,825$           10,625$           -$                     -$                     -$                     -$                     1,805,355$     
Annual Principal Payments 672,738          736,333          636,950          651,950           265,000           275,000           280,000           295,000           305,000           320,000           330,000           345,000           360,000           380,000           240,000           250,000           -                       -                       -                       -                       6,342,971       
Total Debt Service Payments 914,522$        953,731$        826,515$        814,825$         413,955$         413,828$         408,213$         411,745$         409,663$         412,171$         409,065$         410,550$         411,420$         416,675$         260,825$         260,625$         -$                     -$                     -$                     -$                     8,148,326$     
Revenue Bond Payments Only 860,634          846,206          826,515          814,825           413,955           413,828           408,213           411,745           409,663           412,171           409,065           410,550           411,420           416,675           260,825           260,625           -                       -                       -                       -                       7,986,912       

NEW DEBT SERVICE
Annual Interest Payments -$                   -$                   1,058,526$     1,025,658$       1,436,648$       1,386,753$       1,334,489$       1,279,741$       1,222,393$       2,681,987$       2,571,875$       2,456,533$       2,335,713$       2,209,153$       2,076,582$       1,937,713$       1,792,249$       1,639,875$       1,480,263$       1,313,069$       31,239,220$    
Annual Principal Payments -                     -                     691,952          724,820           1,050,416        1,100,311        1,152,576        1,207,323        1,264,671        2,318,139        2,428,251        2,543,593        2,664,413        2,790,973        2,923,544        3,062,413        3,207,877        3,360,251        3,519,863        3,687,057        39,698,444     
Total Debt Service Payments -$                   -$                   1,750,477$     1,750,477$       2,487,064$       2,487,064$       2,487,064$       2,487,064$       2,487,064$       5,000,126$       5,000,126$       5,000,126$       5,000,126$       5,000,126$       5,000,126$       5,000,126$       5,000,126$       5,000,126$       5,000,126$       5,000,126$       70,937,664$    
Revenue Bond Payments Only -                     -                     1,750,477       1,750,477        2,487,064        2,487,064        2,487,064        2,487,064        2,487,064        5,000,126        5,000,126        5,000,126        5,000,126        5,000,126        5,000,126        5,000,126        5,000,126        5,000,126        5,000,126        5,000,126        70,937,664     

TOTAL DEBT SERVICE PAYMENTS 914,522$        953,731$        2,576,992$     2,565,302$      2,901,019$      2,900,892$      2,895,277$      2,898,809$      2,896,727$      5,412,297$      5,409,191$      5,410,676$      5,411,546$      5,416,801$      5,260,951$      5,260,751$      5,000,126$      5,000,126$      5,000,126$      5,000,126$      79,085,990$   

Total Interest Payments 241,784          217,397          1,248,091       1,188,532        1,585,603        1,525,581        1,462,701        1,396,486        1,327,056        2,774,158        2,650,940        2,522,083        2,387,133        2,245,828        2,097,407        1,948,338        1,792,249        1,639,875        1,480,263        1,313,069        33,044,575     
Total Principal Payments 672,738          736,333          1,328,902       1,376,770        1,315,416        1,375,311        1,432,576        1,502,323        1,569,671        2,638,139        2,758,251        2,888,593        3,024,413        3,170,973        3,163,544        3,312,413        3,207,877        3,360,251        3,519,863        3,687,057        46,041,416     
Total Revenue Bond Payments Only 860,634          846,206          2,576,992       2,565,302        2,901,019        2,900,892        2,895,277        2,898,809        2,896,727        5,412,297        5,409,191        5,410,676        5,411,546        5,416,801        5,260,951        5,260,751        5,000,126        5,000,126        5,000,126        5,000,126        78,924,576     

Debt Service Summary

New Debt Computations

WWTP Expenditures

Collector Expenditures
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Revenue Requirements Analysis

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

EXPENSES
Cash Operating Expenses 2,770,801$     2,847,189$     2,933,397$     3,605,693$     3,695,681$     3,583,452$     3,674,566$     3,838,118$     3,936,794$     4,038,728$     4,257,409$     4,418,470$    4,586,075$    4,760,507$    4,942,064$    5,131,055$    5,327,806$    5,532,657$    5,745,965$    5,968,103$    
Existing Debt Service 914,522          953,731          826,515          413,905          413,955          413,828          408,213          411,745          409,663          412,171          409,065          410,550         411,420         260,600         260,825         -                    -                    -                    -                    -                    
New Debt Service -                     -                     1,750,477       1,750,477       2,487,064       2,487,064       2,487,064       2,487,064       2,487,064       5,000,126       5,000,126       5,000,126      5,000,126      5,000,126      5,000,126      5,000,126      5,000,126      5,000,126      5,000,126      5,000,126      
Rate Funded System Reinvestment 1,376,007       1,300,000       1,300,000       1,300,000       2,300,000       2,300,000       2,300,000       2,300,000       2,300,000       2,800,000       2,800,000       2,800,000      3,200,000      3,620,820      3,628,693      3,640,022      3,648,406      3,657,057      3,665,985      3,675,198      
Total Expenses 5,061,330$     5,100,920$     6,810,390$     7,070,076$     8,896,700$     8,784,344$     8,869,843$     9,036,927$     9,133,521$     12,251,025$   12,466,600$   12,629,146$  13,197,621$  13,642,053$  13,831,708$  13,771,203$  13,976,338$  14,189,841$  14,412,076$  14,643,427$  

REVENUES
Rate Revenue 4,814,700$     4,862,847$     4,911,475$     4,960,590$     5,010,196$     5,060,298$     5,110,901$     5,162,010$     5,213,630$     5,265,766$     5,318,424$     5,371,608$    5,425,324$    5,479,578$    5,534,373$    5,589,717$    5,645,614$    5,702,071$    5,759,091$    5,816,682$    
Capitalization Fees Towards Debt 50,034            50,836            49,097            49,753            -                 -                 -                 -                 -                 -                 -                 -                -                -                -                -                -                -                -                -                    
Other Non Rate Revenue 152,171          154,885          157,652          160,474          163,352          166,287          169,281          172,334          175,448          178,624          181,863          187,315         192,967         198,826         204,902         211,201         217,733         224,508         231,534         238,822         
Total Revenue 5,016,905$     5,068,568$     5,118,224$     5,170,817$     5,173,548$     5,226,585$     5,280,182$     5,334,344$     5,389,078$     5,444,390$     5,500,287$     5,558,924$    5,618,291$    5,678,404$    5,739,275$    5,800,918$    5,863,348$    5,926,579$    5,990,626$    6,055,504$    

NET CASH FLOW (DEFICIENCY) (44,426)$        (32,352)$        (1,692,166)$   (1,899,259)$   (3,723,152)$   (3,557,758)$   (3,589,661)$   (3,702,583)$   (3,744,443)$   (6,806,635)$   (6,966,312)$   (7,070,223)$  (7,579,330)$  (7,963,649)$  (8,092,432)$  (7,970,285)$  (8,112,990)$  (8,263,262)$  (8,421,451)$  (8,587,923)$  
% of Rate Revenue 0.92% 0.67% 34.45% 38.29% 74.31% 70.31% 70.24% 71.73% 71.82% 129.26% 130.98% 131.62% 139.70% 145.33% 146.22% 142.59% 143.70% 144.92% 146.23% 147.64%

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

EXPENSES
Cash Operating Expenses 2,770,801$     2,847,189$     2,933,397$     3,605,693$     3,695,681$     3,583,452$     3,674,566$     3,838,118$     3,936,794$     4,038,728$     4,257,409$     4,418,470$    4,586,075$    4,760,507$    4,942,064$    5,131,055$    5,327,806$    5,532,657$    5,745,965$    5,968,103$    
Revenue Bond Debt Service 860,634          846,206          2,576,992       2,565,302       2,901,019       2,900,892       2,895,277       2,898,809       2,896,727       5,412,297       5,409,191       5,410,676      5,411,546      5,416,801      5,260,951      5,260,751      5,000,126      5,000,126      5,000,126      5,000,126      
Revenue Bond Coverage Requirement at 1.5 430,317          423,103          1,288,496       1,282,651       1,450,510       1,450,446       1,447,638       1,449,405       1,448,363       2,706,149       2,704,596       2,705,338      2,705,773      2,708,401      2,630,476      2,630,376      2,500,063      2,500,063      2,500,063      2,500,063      
Total Expenses 4,061,751$     4,116,498$     6,798,886$     7,453,646$     8,047,210$     7,934,790$     8,017,481$     8,186,332$     8,281,884$     12,157,174$   12,371,195$   12,534,484$  12,703,394$  12,885,709$  12,833,490$  13,022,181$  12,827,995$  13,032,846$  13,246,154$  13,468,292$  

ALLOWABLE REVENUES
Rate Revenue 4,814,700$     4,862,847$     4,911,475$     4,960,590$     5,010,196$     5,060,298$     5,110,901$     5,162,010$     5,213,630$     5,265,766$     5,318,424$     5,371,608$    5,425,324$    5,479,578$    5,534,373$    5,589,717$    5,645,614$    5,702,071$    5,759,091$    5,816,682$    
Other Revenue 152,171          154,885          157,652          160,474          163,352          166,287          169,281          172,334          175,448          178,624          181,863          187,315         192,967         198,826         204,902         211,201         217,733         224,508         231,534         238,822         
Interest Earnings - All Funds 172,500          15,723            29,181            26,630            58,312            53,359            87,792            79,243            91,540            104,224          118,535          123,839         144,734         157,601         175,160         196,070         214,162         237,245         261,519         287,039         
Total Revenue 5,139,371$     5,033,455$     5,098,308$     5,147,694$     5,231,860$     5,279,944$     5,367,974$     5,413,587$     5,480,618$     5,548,614$     5,618,823$     5,682,762$    5,763,025$    5,836,005$    5,914,435$    5,996,988$    6,077,509$    6,163,823$    6,252,145$    6,342,543$    

Coverage Realized 2.75                2.58                0.84                0.60                0.53                0.58                0.58                0.54                0.53                0.28                0.25                0.23              0.22              0.20              0.18              0.16              0.15              0.13              0.10              0.07              

COVERAGE SURPLUS (DEFICIENCY) 1,077,620$    916,957$       (1,700,578)$   (2,305,952)$   (2,815,350)$   (2,654,846)$   (2,649,507)$   (2,772,745)$   (2,801,267)$   (6,608,560)$   (6,752,373)$   (6,851,722)$  (6,940,369)$  (7,049,704)$  (6,919,055)$  (7,025,193)$  (6,750,485)$  (6,869,023)$  (6,994,010)$  (7,125,749)$  

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Sufficiency Test Driving the Deficiency Cash Cash Coverage Coverage Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash

Maximum Deficiency From Tests 44,426$          32,352$          1,700,578$     2,305,952$     3,723,152$     3,557,758$     3,589,661$     3,702,583$     3,744,443$     6,806,635$     6,966,312$     7,070,223$    7,579,330$    7,963,649$    8,092,432$    7,970,285$    8,112,990$    8,263,262$    8,421,451$    8,587,923$    
less: Net Revenue From Prior Rate Increases -                     (121,571)         (852,755)         (1,705,454)      (2,395,779)      (3,092,940)      (3,700,303)      (4,360,258)      (5,077,085)      (5,855,410)      (6,700,231)      (7,070,705)     (7,455,580)     (7,855,379)     (8,270,640)     (8,701,923)     (9,149,806)     (9,614,889)     (10,097,791)   (10,599,155)   
Total Revenue Deficiency 44,426$          -$                   847,823$        600,498$        1,327,373$     464,818$        -$                   -$                   -$                   951,225$        266,081$        -$                  123,750$       108,271$       -$                  -$                  -$                  -$                  -$                  -$                  

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Rate Revenue with no Increase 4,814,700$     4,862,847$     4,911,475$     4,960,590$     5,010,196$     5,060,298$     5,110,901$     5,162,010$     5,213,630$     5,265,766$     5,318,424$     5,371,608$    5,425,324$    5,479,578$    5,534,373$    5,589,717$    5,645,614$    5,702,071$    5,759,091$    5,816,682$    
Revenues from Prior Rate Increases -                     121,571          852,755          1,705,454       2,395,779       3,092,940       3,700,303       4,360,258       5,077,085       5,855,410       6,700,231       7,070,705      7,455,580      7,855,379      8,270,640      8,701,923      9,149,806      9,614,889      10,097,791    10,599,155    
Rate Revenue Before Rate Increase (Incl. previous increases) 4,814,700       4,984,418       5,764,230       6,666,044       7,405,975       8,153,238       8,811,204       9,522,269       10,290,716     11,121,176     12,018,655     12,442,313    12,880,904    13,334,956    13,805,014    14,291,640    14,795,421    15,316,959    15,856,882    16,415,837    
Required Annual Rate Increase 0.92% 0.00% 14.71% 9.01% 17.92% 5.70% 0.00% 0.00% 0.00% 8.55% 2.21% 0.00% 0.96% 0.81% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Number of Months New Rates Will Be In Effect 12                   12                   12                   12                   12                   12                   12                   12                   12                   12                   12                   12                 12                 12                 12                 12                 12                 12                 12                 12                 
Info: Percentage Increase to Generate Required Revenue 0.92% 0.00% 14.71% 9.01% 17.92% 5.70% 0.00% 0.00% 0.00% 8.55% 2.21% 0.00% 0.96% 0.81% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Policy Induced Rate Increases 2.50% 14.50% 14.50% 10.00% 9.00% 7.00% 7.00% 7.00% 7.00% 7.00% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50%

ANNUAL RATE INCREASE 2.50% 14.50% 14.50% 10.00% 9.00% 7.00% 7.00% 7.00% 7.00% 7.00% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50%
CUMULATIVE RATE INCREASE 2.50% 17.36% 34.38% 47.82% 61.12% 72.40% 84.47% 97.38% 111.20% 125.98% 131.63% 137.42% 143.36% 149.44% 155.68% 162.07% 168.62% 175.34% 182.22% 189.28%

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Rate Revenues After Rate Increase 4,935,068$     5,707,159$     6,600,044$     7,332,649$     8,072,513$     8,723,965$     9,427,989$     10,188,827$   11,011,066$   11,899,659$   12,319,122$   12,753,371$  13,202,927$  13,668,330$  14,150,139$  14,648,931$  15,165,306$  15,699,883$  16,253,304$  16,826,233$  
Full Year Rate Revenues After Rate Increase 4,935,068      5,707,159      6,600,044      7,332,649      8,072,513      8,723,965      9,427,989      10,188,827    11,011,066    11,899,659    12,319,122    12,753,371   13,202,927   13,668,330   14,150,139   14,648,931   15,165,306   15,699,883   16,253,304   16,826,233   

Net Cash Flow After Rate Increase 75,942            811,960          (3,597)             472,800          (660,835)         105,908          727,427          1,324,234       2,052,993       (172,743)         34,385            311,540         198,273         225,103         523,333         1,088,929      1,406,702      1,734,551      2,072,762      2,421,628      
Coverage After Rate Increase 2.89 3.58 1.50 1.53 1.59 1.85 2.08 2.28 2.53 1.50 1.55 1.60 1.65 1.71 1.82 1.89 2.05 2.13 2.20 2.28

Cash Flow Sufficiency Test

Coverage Sufficiency Test

Maximum Revenue Deficiency

Rate Increases

Impacts of Rate Increases

FCS GROUP
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Fund Activity

FY 2012 / FY 2013 / FY 2014 / FY 2015 / FY 2016 / FY 2017 / FY 2018 / FY 2019 / FY 2020 / FY 2021 / FY 2022 / FY 2023 / FY 2024 / FY 2025 / FY 2026 / FY 2027 / FY 2028 / FY 2029 / FY 2030 / FY 2031 /
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

650 OPERATING FUND - Wastewater Operating
Beginning Balance Wastewater Operating 7,935,959$    3,036,494$    2,808,187$    1,446,607$    1,778,150$    911,264$       883,591$       906,057$       946,385$       970,716$       812,534$       859,108$       1,089,486$    1,130,813$    1,173,824$    1,218,591$    1,265,192$    1,313,706$    1,364,217$    1,416,813$    
plus:  Net Cash Flow after Rate Increase 75,942           811,960         (3,597)            472,800         (660,835)        105,908         727,427         1,324,234      2,052,993      (172,743)        34,385           311,540         198,273         225,103         523,333         1,088,929      1,406,702      1,734,551      2,072,762      2,421,628      
plus:  Investment Earnings & Designated Investment Income 169,755         8,274             14,041           7,233             17,782           9,113             13,254           13,591           14,196           14,561           12,188           12,887           16,342           16,962           17,607           18,279           18,978           19,706           20,463           21,252           
less: Transfer to Sewer Replacement Operating  Fund (5,145,162)     (1,048,542)     (1,372,023)     (148,490)        (223,833)        (142,694)        (718,214)        (1,297,497)     (2,042,857)     -                    -                    (94,048)          (173,288)        (199,055)        (496,173)        (1,060,608)     (1,377,166)     (1,703,745)     (2,040,629)     (2,388,107)     
Ending Balance 3,036,494$   2,808,187$   1,446,607$   1,778,150$   911,264$      883,591$      906,057$      946,385$      970,716$      812,534$      859,108$      1,089,486$   1,130,813$   1,173,824$   1,218,591$   1,265,192$   1,313,706$   1,364,217$   1,416,813$   1,471,587$   

Minimum Target Balance - Operating 417,518        429,029        442,019        543,324        556,883        539,972        553,702        578,347        593,216        608,575        641,527        665,797        691,052        717,337        744,695        773,173        802,820        833,688        865,830        899,303        
Maximum Target Balance - Operating 3,036,494     2,808,187     1,446,607     1,778,150     911,264        883,591        906,057        946,385        970,716        995,851        1,049,772     1,089,486     1,130,813     1,173,824     1,218,591     1,265,192     1,313,706     1,364,217     1,416,813     1,471,587     
Info: No. of Days of Cash Operating Expenses 400               360               180               180               90                 90                 90                 90                 90                 73                 74                 90                 90                 90                 90                 90                 90                 90                 90                 90                 

650 OPERATING FUND - Sewer Replacement
Beginning Balance Sewer Replacement 5,557,992$    8,701,728$    10,541,262$  305,235$       1,274,544$    543,479$       1,655,450$    607,042$       3,405,097$    6,622,073$    404,458$       2,450,334$    4,974,304$    8,002,381$    11,509,061$  15,359,499$  19,668,943$  24,513,477$  29,750,708$  35,396,622$  
plus: Transfer from Wastewater Operating 5,145,162      1,048,542      1,372,023      148,490         223,833         142,694         718,214         1,297,497      2,042,857      -                    -                    94,048           173,288         199,055         496,173         1,060,608      1,377,166      1,703,745      2,040,629      2,388,107      
plus:  Investment Earnings -                    23,712           52,706           1,526             12,745           5,435             24,832           9,106             51,076           99,331           6,067             36,755           74,615           120,036         172,636         230,392         295,034         367,702         446,261         530,949         
plus:  Grants/ Donations/ Loans -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
plus:  Net Debt Proceeds Available for Projects -                    -                    20,200,000    -                    8,500,000      -                    -                    -                    -                    29,000,000    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
plus:  Rate Funded System Reinvestment - WWTP 825,604         780,000         780,000         780,000         1,380,000      1,380,000      1,380,000      1,380,000      1,380,000      1,680,000      1,680,000      1,680,000      1,920,000      2,172,492      2,177,216      2,184,013      2,189,043      2,194,234      2,199,591      2,205,119      
plus:  Rate Funded System Reinvestment - Collector 550,403         520,000         520,000         520,000         920,000         920,000         920,000         920,000         920,000         1,120,000      1,120,000      1,120,000      1,280,000      1,448,328      1,451,477      1,456,009      1,459,362      1,462,823      1,466,394      1,470,079      

Total Wastewater Replacement Sources 12,079,161$ 11,073,983$ 33,465,991$ 1,755,251$   12,311,122$ 2,991,608$   4,698,496$   4,213,644$   7,799,031$   38,521,404$ 3,210,525$   5,381,137$   8,422,206$   11,942,292$ 15,806,563$ 20,290,521$ 24,989,549$ 30,241,982$ 35,903,583$ 41,990,876$ 
less:  Capital Expenditures (3,377,432)     (532,721)        (33,160,756)   (480,707)        (11,767,643)   (1,336,158)     (4,091,454)     (808,547)        (1,176,958)     (38,116,946)   (760,191)        (406,834)        (419,825)        (433,230)        (447,064)        (621,578)        (476,071)        (491,273)        (506,960)        (523,149)        
Ending Balance [a] 8,701,728$   10,541,262$ 305,235$      1,274,544$   543,479$      1,655,450$   607,042$      3,405,097$   6,622,073$   404,458$      2,450,334$   4,974,304$   8,002,381$   11,509,061$ 15,359,499$ 19,668,943$ 24,513,477$ 29,750,708$ 35,396,622$ 41,467,728$ 

Minimum Target Balance - Replacement -                -                275,971        279,356        402,874        413,297        460,024        460,341        464,281        860,219        865,947        859,916        857,952        851,890        845,816        841,334        835,242        829,145        823,046        816,947        

651 CAPITAL FUND - WWTP
Beginning Balance 945,365$       -$              150,606$       -$              555,129$       -$              657,076$       -$              713,773$       1,468,411$    -$              -$              842,267$       1,324,464$    2,259,276$    3,246,767$    4,289,362$    5,389,589$    6,550,086$    7,773,608$    
plus:  Sewer Cap Fees 825,000         556,834         580,361         604,882         630,439         657,076         684,838         713,773         743,931         775,363         808,123         842,267         877,854         914,945         953,602         993,893         1,035,886      1,079,654      1,125,271      1,172,815      
plus:  Investment Earnings 500                -                    753                -                    5,551             -                    9,856             -                    10,707           22,026           -                    -                    12,634           19,867           33,889           48,702           64,340           80,844           98,251           116,604         
less:  Capitalization Fees Towards Debt (50,034)          (50,836)          (49,097)          (49,753)          -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
plus:  Grants/ Donations/ Loans -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
less:  Capital Expenditures (1,720,831)     (355,392)        (682,623)        -                    (1,191,119)     -                    (1,351,770)     -                    -                    (2,265,800)     (808,123)        -                    (408,292)        -                    -                    -                    -                    -                    -                    -                    
Ending Balance -$              150,606$      -$              555,129$      -$              657,076$      -$              713,773$      1,468,411$   -$              -$              842,267$      1,324,464$   2,259,276$   3,246,767$   4,289,362$   5,389,589$   6,550,086$   7,773,608$   9,063,027$   

652 CAPITAL FUND - Collector
Beginning Balance 1,771,986$    620,880         758,995         -                -                155,165         -                -                -                -                -                200,636         413,050         637,800         875,465         1,126,653      1,391,997      1,672,161      1,967,834      2,279,738      
plus:  Sewer Cap Fees - Enterprise 250,000         157,721         164,385         171,330         178,569         186,114         193,977         202,173         210,715         219,618         228,897         238,569         248,648         259,154         270,104         281,516         293,410         305,807         318,728         332,195         
plus:  Investment Earnings 1,000             1,692             3,795             -                    -                    1,552             -                    -                    -                    -                    -                    3,010             6,196             9,567             13,132           16,900           20,880           25,082           29,518           34,196           
less:  Capitalization Fees Towards Debt -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
plus:  Grants/ Donations/ Loans -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
less:  Capital Expenditures (1,402,106)     (21,298)          (927,175)        (171,330)        (23,404)          (342,831)        (193,977)        (202,173)        (210,715)        (219,618)        (28,261)          (29,164)          (30,095)          (31,056)          (32,048)          (33,071)          (34,127)          (35,217)          (36,341)          (37,502)          
Ending Balance [a] 620,880$      758,995$      -$              -$              155,165$      -$              -$              -$              -$              -$              200,636$      413,050$      637,800$      875,465$      1,126,653$   1,391,997$   1,672,161$   1,967,834$   2,279,738$   2,608,627$   

653 OPERATING FUND - Wastewater Stormwater
Beginning Balance 581,579$       582,579         584,166         587,087         590,023         595,923         601,882         610,910         620,074         629,375         638,816         648,398         658,124         667,996         678,016         688,186         698,509         708,987         719,621         730,416         
plus:  Investment Earnings 1,000             1,588             2,921             2,935             5,900             5,959             9,028             9,164             9,301             9,441             9,582             9,726             9,872             10,020           10,170           10,323           10,478           10,635           10,794           10,956           
Ending Balance 582,579$      584,166$      587,087$      590,023$      595,923$      601,882$      610,910$      620,074$      629,375$      638,816$      648,398$      658,124$      667,996$      678,016$      688,186$      698,509$      708,987$      719,621$      730,416$      741,372$      

650 RESERVE FUND - Contingency
Beginning Balance 622,274$       622,400         624,096         627,217         630,353         636,656         643,023         652,668         662,458         672,395         682,481         692,718         703,109         713,655         724,360         735,226         746,254         757,448         768,810         780,342         
plus:  Investment Earnings 126                1,696             3,120             3,136             6,304             6,367             9,645             9,790             9,937             10,086           10,237           10,391           10,547           10,705           10,865           11,028           11,194           11,362           11,532           11,705           
Ending Balance 622,400$      624,096$      627,217$      630,353$      636,656$      643,023$      652,668$      662,458$      672,395$      682,481$      692,718$      703,109$      713,655$      724,360$      735,226$      746,254$      757,448$      768,810$      780,342$      792,047$      

650 RESERVE FUND - Bonds
Beginning Balance 907,481$       907,600         910,073         2,665,101      2,277,507      3,036,869      3,067,238      3,113,246      3,159,945      3,207,344      5,768,516      5,855,044      5,942,869      6,032,012      5,966,418      6,055,914      5,886,128      5,974,420      6,064,036      6,154,996      
plus:  Investment Earnings 119                2,473             4,550             13,326           22,775           30,369           46,009           46,699           47,399           48,110           86,528           87,826           89,143           90,480           89,496           90,839           88,292           89,616           90,961           92,325           
plus:  Reserve Funding from New Debt -                    -                    1,750,477      -                    736,587         -                    -                    -                    -                    2,513,062      -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
less: Use of Reserves for Debt Service -                    -                    -                    (400,920)        -                    -                    -                    -                    -                    -                    -                    -                    -                    (156,075)        -                    (260,625)        -                    -                    -                    -                    
Ending Balance 907,600$      910,073$      2,665,101$   2,277,507$   3,036,869$   3,067,238$   3,113,246$   3,159,945$   3,207,344$   5,768,516$   5,855,044$   5,942,869$   6,032,012$   5,966,418$   6,055,914$   5,886,128$   5,974,420$   6,064,036$   6,154,996$   6,247,321$   
Minimum Target Balance - Debt Service 860,634        846,206        2,576,992     2,164,432     2,901,019     2,900,892     2,899,236     2,899,236     2,899,236     5,412,297     5,410,676     5,410,676     5,411,546     5,416,801     5,416,801     5,416,801     5,416,801     5,416,801     5,416,801     5,416,801     

[a] These funds will be needed for collector capital projects that are planned for over $10 million in 2033 and 2034

Funds
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Total Capitalization Fee - Post Falls

Capitalization Fee - FY 2012/13

Existing System Treatment Collection Pumping General
Plant Replacement Cost [a] 52,306,976$        38,371,085$        7,110,593$          3,288,683$          
plus:  Construction work in progress 15,690,388          -                       -                       -                       
less:  Contributed Assets (4,653,802)           (17,375,976)         -                       (190,575)              
less:  Outstanding debt principal [b] (4,249,578)           (1,408,515)           (477,034)              (207,845)              
less:  Depreciation (23,624,375)         (12,969,237)         (3,722,570)           (591,250)              

EXISTING SYSTEM COSTS 35,469,609$        6,617,358$          2,910,990$          2,299,014$          
plus: General Costs Split Proportionately 1,812,196            338,091               148,727               (2,299,014)$         
less:  Existing Capacity [c] (22,140,380)         (3,411,032)           (1,500,520)           -                       

TOTAL EXISTING SYSTEM AVAILABLE CAPACITY COSTS 15,141,426$        3,544,417$          1,559,196$          -$                    

Future System Treatment Collection Pumping General
Total Capital Improvement Program [d] 80,619,400$        -$                     18,686,886$        -$                     
less:  Exisiting Needs (29,639,245)         -                       (5,477,177)           -                       

TOTAL FUTURE SYSTEM CAPACITY COSTS 50,980,155$        -$                    13,209,709$        -$                    

Customer Base Treatment Collection Pumping General
Buildout Units [e] 31,633                 46,351                 46,351                 -                       
Existing Connected Capacity [f] (15,189)                (12,543)                (12,543)                -                       

FUTURE AVAILABLE CAPACITY 16,444                 33,808                 33,808                 -                      

Capitalization Fee Treatment Collection Pumping General
Existing System Costs 15,141,426$        3,544,417$          1,559,196$          -$                     
Future System Costs 50,980,155          -                       13,209,709          -                       

Total Cost Basis 66,121,580$        3,544,417$          14,768,905$        -$                     
Allocable Customer Base 16,444                 33,808                 33,808                 -                       

Total Capitalization Fee per Capacity Unit by Function 4,021$                 105$                    437$                    -$                     

TOTAL CAPITALIZATION FEE 4,563$                 
Existing Capacity Fee 4,659$                 

Difference (97)$                    

Rathdrum (Treatment) 4,021$                 
Existing Capacity Fee 3,036$                 

Difference 985$                    
[a] Plant replacement cost equals total plant-in-service plus contributed assets inflated to current dollars with ENR CCI
[b] Total existing debt principal outstanding split proportionately between functions based on assets and adjustments
[c] Exisitng capacity is the proportion of the exisitng system that is used by currently connected SUs; based on all customers for 

treatment related costs (62.4%) and only Post Falls customers for collection and pumping related costs (51.5%)
[d] Total capital costs in current dollars include all projects required to meet future needs 
[e] Assumes treatment and general functions are sized to 5.2 MGD capacity; collection and pumping sized to 7.62 MGD

capacity. The system capacity is shown in Service Units (SUs) and is calculated based on the definition of 5,000 gallons
per month per SU, which equates to 164.38 gallons per day (gpd)

[f] Does not include Rathdrum connections in Collection and Pumping
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Total Capital Improvement Program Costs in Current Dollars

Annual CIP Treatment Collection Pumping General Total
2013 4,387,600$         -$                   2,112,770$         -$                   6,500,370$           
2014 662,500              -                     218,770              -                     881,270                
2015 29,403,200         -                     3,248,780           -                     32,651,980           
2016 -                     -                     593,361              -                     593,361                
2017 11,265,700         -                     182,652              -                     11,448,352           
2018 100,000              -                     1,334,804           -                     1,434,804             
2019 3,730,000           -                     938,284              -                     4,668,284             
2020 -                     -                     811,098              -                     811,098                
2021 -                     -                     1,079,143           -                     1,079,143             
2022 29,833,000         -                     764,920              -                     30,597,920           
2023 857,400              -                     308,548              -                     1,165,948             
2024 -                     -                     308,548              -                     308,548                
2025 280,000              -                     308,548              -                     588,548                
2026 -                     -                     308,548              -                     308,548                
2027 -                     -                     308,548              -                     308,548                
2028 100,000              -                     308,548              -                     408,548                
2029 -                     -                     308,548              -                     308,548                
2030 -                     -                     308,548              -                     308,548                
2031 -                     -                     308,548              -                     308,548                
2032 -                     -                     308,548              -                     308,548                
2033 -                     -                     3,568,679           -                     3,568,679             
2034 -                     -                     748,151              -                     748,151                

Total 80,619,400$      -$                   18,686,886$      -$                   99,306,286$        
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Plant-In-Service

FY 2012/2013
2012
9,369

Land
Sewer Plant 1985 L Y t 154,000$            4,195 343,925$           
Lift Station - Ponderosa 1985 L N g 12,729                4,195 28,427               
Rodkey & Greenferry - Sundance Meadows 1985 L N g 10,500                4,195 23,449               
EASEMENTS 1990 L N g 8,257                  4,732 16,348               
S. Seltice W. Griffin Way 1994 L N g 800,000              5,408 1,385,997          
Sewer Plant - Schneidmiller 1995 L N g 500,175              5,471 856,481             
Easements 1989 L N g 8,257                  4,615 16,762               
Schneidmiller Escrow 1997 L Y t 251,259              5,825 404,106             
Portion of S-4, Boise Meridian 1997 L Y t 531,432              5,825 854,715             
3rd Ave Property - Fords Addition to Post Falls 2001 L N g 31,965                6,342 47,219               
Satchwell Property 2004 L Y t 4,708,347           7,115 6,199,751          
Satchwell Property 2004 L Y t 2,092,849           7,115 2,755,774          
11040 W Hayden 2007 L Y t 271,473              7,967 319,235             
Mazda Property 2008 L Y t 3,012,133           8,310 3,395,860          

Buildings/Plant
Instn Piping 1987 20 Y t 8,419                  4,406 17,902               
Electrical Panels & Wiring 1987 20 Y t 15,397                4,406 32,739               
Sludge Conveyor System, 20" 7 tons 3 HP 1987 20 Y t 49,669                4,406 105,613             
Polymer System Equipment 1987 20 Y t 40,055                4,406 85,170               
Electrical Power Wiring 1987 20 Y t 30,576                4,406 65,015               
Status Panel, Wiring 1987 20 Y t 21,734                4,406 46,214               
Dewatering Building, CMU Block 1986 30 Y t 219,016              4,295 477,736             
Utility Water System Pump Building 1986 30 Y t 16,266                4,295 35,481               
Drainage Well & Valve Pit 1986 30 Y t 19,345                4,295 42,197               
Sludge Storage Building , Concrete & Steel 1986 30 Y t 197,674              4,295 431,183             
Sludge Dewatering FAC, Walks & Wiring 1986 30 Y t 88,030                4,295 192,019             
(2) INSTN Clarifier Mechanisms 1984 20 Y t 176,522              4,146 398,883             
(2) Scum Sump Pumps 1984 15 Y t 14,400                4,146 32,539               
SEWER PLANT 1984 50 Y t 2,648,794           4,146 5,985,418          
Office Lab Building (CMU Block) 1983 30 Y t 73,340                4,066 168,985             
SEWER PLANT 1983 50 Y t 934,657              4,066 2,153,577          
INSTN Grit Chamber Blowers 1979 20 Y t 14,712                3,003 45,898               
Machanical Building, CMU Block 1979 30 Y t 32,527                3,003 101,476             
Sludge Holding Tank 1979 30 Y t 65,590                3,003 204,625             
Chlorine Contact Chamber 1979 30 Y t 48,680                3,003 151,870             
Secondary Clarifying (2) Units 1979 30 Y t 196,058              3,003 611,653             
Oxidation Ditch (2) Units 1979 30 Y t 344,086              3,003 1,073,463          
UTILITY BUILDING 1979 20 Y t 83,407                3,003 260,209             
FLOW SPLITTER BOX 1979 20 Y t 13,475                3,003 42,039               
AEROBIC DIGESTER #1 1979 20 Y t 34,402                3,003 107,326             
AEROBIC DIGESTER #2 1979 20 Y t 122,271              3,003 381,455             
SLUDGE STORAGE BUILDING 1993 50 Y t 181,224              5,210 325,851             
MAINTENANCE BUILDING 1994 50 Y t 324,980              5,408 563,027             
BELT FILTER PRESS 1995 15 Y t 344,998              5,471 590,762             
BELT FILTER PRESS/FINAL RETAINAGE RELEASE 1996 15 Y t 9,480                  5,622 15,797               
NEW HEADWORKS/PHASE II-STAGE II-A 1996 50 Y t 1,283,871           5,622 2,139,406          
PLANT FENCE 1999 20 Y t 5,673                  6,060 8,771                 
Headworks By Pass 2003 20 Y t 191,413              6,695 267,866             
Reroof Utility Blower Building #1 2005 20 Y t 17,038                7,446 21,437               
Landscaping 2005 30 Y t 5,859                  7,446 7,372                 
Shop Addition at Wastewater Treatment Plant 2010 30 Y t 321,562              8,804 342,180             
Landscaping 2010 10 Y t 5,022                  8,804 5,344                 

Machinery, Equipment, Furniture
PORTABLE GENERATOR W/TRAILER 1992 10 N g 18,500                4,985 34,769               
SAMPLER 1990 20 Y t 5,725                  4,732 11,335               
Loader (Bobcat) 1990 15 Y t 22,500                4,732 44,547               
Generator, portable GTS-100 w/ Trailer (Generac) 1990 6 N g 17,500                4,732 34,648               
Flow Splitter Box 1990 30 Y t 13,475                4,732 26,679               
SLUDGE APPLICATOR FOR TRUCK 1989 10 Y t 21,841                4,615 44,338               
COMPUTER/PROGRAMS 1989 5 Y t 7,048                  4,615 14,308               
BELT FILTER PRESS 1988 20 Y t 113,350              4,519 234,993             
2 HP Sludge Feed Pumps 1988 20 Y t 18,319                4,519 37,978               
2 HP 400 GPH Sludge Grinders 1988 20 Y t 19,874                4,519 41,202               
INSTN Sludge Blowers 1979 20 Y t 15,100                3,003 47,108               
INSTN Was Pumps 1979 20 Y t 9,500                  3,003 29,638               
INSTN Ras Pumps 1979 20 Y t 11,150                3,003 34,785               
(2) INSTN CHlorinators 1979 15 Y t 70,013                3,003 218,423             
Emergency Generator 1979 10 Y t 45,827                3,003 142,969             
Sanitair Air Equipment 1979 20 Y t 11,736                3,003 36,613               
Grit Classifier 1979 20 Y t 7,833                  3,003 24,437               
Aeration Rotors & Installation 1979 20 Y t 131,400              3,003 409,936             
INSTN Sanitair Air Equipment (3) Blowers 1979 20 Y t 14,000                3,003 43,677               
(2) Utility Water Pumps 1979 15 Y t 18,316                3,003 57,141               
CAPTAIR DUCTLESS FUMEHOOD 1994 15 Y t 5,348                  5,408 9,265                 
CHE TRASH PUMP 1997 10 Y t 9,558                  5,825 15,372               
MAMMOTH ROTOR REPAIR 1997 10 Y t 5,139                  5,825 8,265                 
Flask Scrubber 2001 5 Y t 6,127                  6,342 9,051                 
Liftmore 3200LB Crane No. 3200REL-15 2004 5 N g 5,685                  7,115 7,486                 
Gator Sewer Cam w/ Skid Kit 2004 5 N g 6,893                  7,115 9,077                 
John Deere 544J Loader 2005 w/ 12' Plow Blade 2005 15 Y t 101,355              7,446 127,524             
Server & Cameras from A-Tec 2007 10 Y t 11,953                7,967 14,056               
Cummins 50KW Diesel Generator 2007 20 N g 27,408                7,967 32,230               
1988 TORO MOWER 117 GROUNDMASTER 2009 5 N g 7,000                  8,570 7,652                 

Plant-In-Service Year Useful 
Life Original Cost ENR CCIWWTP Function
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Plant-In-Service

2012
9,369

System Additions
(2) 20 HP Submersible Raw Sewage Pumps (Hydromatic) 1986 15 N p 12,000                4,295 26,175               
PIONEER RIDGE LIFT STATION 1994 50 N p 5,000                  5,408 8,662                 
WIDE RIVER RANCH 1994 50 N g 24,673                5,408 42,746               
INTERCEPTOR LINES 1986 50 N c 1,444,596           4,295 3,151,076          
INTERCEPTORS PHASE II 1986 50 N c 238,099              4,295 519,362             
PHASE II COLLECTORES 1988 50 N c 698,321              4,519 1,447,733          
PHASE III INTERCEPTOR 1988 50 N c 1,461,598           4,519 3,030,130          
PHASE III INTERCEPTORS 1988 50 N c 127,058              4,519 263,412             
AEROBIC DIGESTER 1989 50 Y t 208,123              4,615 422,497             
SLUDGE DEWATERING 1989 50 Y t 1,065,265           4,615 2,162,527          
INTEREST ON SWR BONDS 1989 50 Y t 63,336                4,615 128,574             
EXTENSION MULLAN & COMPTON 1990 5 N g 9,300                  4,732 18,413               
SWALE/PARKING LOT 1991 5 N g 7,510                  4,835 14,552               
PHASE II COLLECTOR UPGRADE 1991 50 N c 1,426,016           4,835 2,763,096          
VERSATEL SEWER LINE IMPROVEMENTS 1991 50 N c 5,001                  4,835 9,690                 
PHASE IV COLLECTORS 1993 40 N c 1,569,549           5,210 2,822,137          
PIONEER RIDGE 1993 20 N g 87,000                5,210 156,431             
RIVERSIDE HARBOR 1993 20 N g 32,584                5,210 58,588               
LIFT STATION UPGRADES 1995 15 N p 501,512              5,471 858,770             
WWTP UPGRADE 1997 20 Y t 3,223,432           5,825 5,184,322          
STUDY/DESIGN/BOND ISSUE 1997 10 Y t 299,848              5,825 482,253             
LAB EXTENSION DESIGN 1998 20 Y t 16,000                5,920 25,319               
CMS PHASE II STAGE II-B 1998 20 Y t 296,706              5,920 469,515             
STP PRE-DESIGN 1998 10 Y t 16,927                5,920 26,786               
Pleasantview line 1999 50 N c 49,951                6,060 77,229               
PF Mazda Upgrade 1999 20 N g 21,733                6,060 33,601               
LINE O-1 TO 0-2/D 24" 1999 50 Y t 111,401              6,060 172,238             
UV & STANDBY POWER 2000 20 Y t 57,375                6,221 86,403               
SEWER SYSTEM MASTER PLAN 2001 10 Y t 207,414              6,342 306,395             
UV & STANDBY POWER 2002 20 Y t 685,776              6,538 982,682             
AERATOR FOR AEROBIC DIGESTER #2 2002 20 Y t 151,516              6,538 217,115             
VACTOR DISPOSAL SITE 2002 50 N g 62,672                6,538 89,806               
HIGHWAY 41 SEWER 2002 50 N c 47,055                6,538 67,427               
Sewer System Construction 2003 50 N c 58,390                6,695 81,712               
Sewer System Additions 2004 2004 50 N c 1,179,943           7,115 1,553,699          
Sewer System Additions FY 05 2005 50 N c 1,981,696           7,446 2,493,359          
Park Ridge Apartments 2005 50 N c 15,663                7,446 19,707               
Oxidation Ditch Aeration Project 2005 50 Y c 27,327                7,446 34,383               
Completed Sewer Construction FY 06 2006 50 Y t 157,136              7,751 189,922             
Ditch 2 Aeration 2006 50 Y t 847,775              7,751 1,024,660          
Plant Hydraulic Study 2006 50 Y t 93,301                7,751 112,768             
Sewer System Additions FY 06 2006 50 Y t 1,570,340           7,751 1,897,985          
Rathdrum Prairie Master Plan 2007 50 N g 68,065                7,967 80,040               
4th Avenue Main 2007 50 N c 1,817,940           7,967 2,137,781          
OD Ditch 2007 50 Y t 71,564                7,967 84,154               
Clarifer 3 Upgrade 2007 50 Y t 90,857                7,967 106,842             
4th Ave Force Main 2008 50 N c 4,500                  8,310 5,073                 
OD Ditch 2008 20 Y t 57,021                8,310 64,285               
Odor Ctl 4th Ave LS Construction Costs 2009 20 N p 20,377                8,570 22,275               
Oversizing 2009 50 N c 398,725              8,570 435,874             
Bebham Dr Sewer Oversizing Montrose 8th Addition 2010 50 N c 26,342                8,804 28,031               
W. Centi Trail Force Main 2010 50 N c 50,933                8,804 54,199               
Rathdrum Prairie WW Study 2010 10 N g 97,157                8,804 103,387             

Lift Station System Additions
(10) Lift Stations 1990 20 N p 853,663              4,732 1,690,149          
PUMPS & CONTROLLER 1994 3 Y t 6,019                  5,408 10,428               
Ohio Match Road Lift Station 1995 20 N p 85,000                5,471 145,551             
Prairie Ridge Ph II - Lift Station 1997 20 N p 80,000                5,825 128,666             
Prairie Meadows Lift Station 2002 20 N p 110,000              6,538 157,624             
The Meadows Lift Station 2002 20 N p 80,830                6,538 115,825             
(3) 30 HP Raw Sewage Pumps (Hydromatic) 1988 15 N p 19,500                4,519 40,427               
(6) Gate Valves (Kennedy) 1988 40 N p 5,100                  4,519 10,573               
(3) Raw Sewage Pumps (Hydrowmatic) 1986 15 N p 15,810                4,295 34,486               
(6) Gate Valves 1986 40 N p 5,100                  4,295 11,125               
(2) 20 HP Submersible Raw Sewage Pumps (Hydromatic) 1986 15 N p 11,880                4,295 25,914               
20 HP Raw Sewage Pump (Hydro Marley) 1986 15 N p 6,000                  4,295 13,088               
20 HP Raw Sewage Pump (Hydro Marley) 1986 15 N p 6,000                  4,295 13,088               
(6) Gate Valves 1986 40 N p 5,100                  4,295 11,125               
(6) Gate Valves 1984 40 N p 5,100                  4,146 11,524               
Generator GTS-200 w/Trailer (Generac) 1984 10 N p 17,500                4,146 39,544               
Generator, Portable Diesel w/Trailer (Kohler) 1984 10 N p 17,500                4,146 39,544               
 (2) Raw Sewage Pumps (Hydromatic) 1984 15 N p 12,000                4,146 27,116               
(3) 15 HP Raw Sewage Pumps (Hydromatic) 1984 15 N p 15,810                4,146 35,725               
(2) 20 HP Submersible Raw Sewage Pumps (Hydromatic) 1984 15 N p 12,000                4,146 27,116               
(3) Submersible Raw Sewage Pumps 1984 15 N p 14,850                4,146 33,556               
(6) Gate Valves (Kennedy) 1984 40 N p 5,100                  4,146 11,524               
Generator, Diesel (Kohler) 1984 10 N p 15,000                4,146 33,895               
Greensferry Lift Station Upgrade 2009 20 N p 99,343                8,570 108,599             
LIFT STATION UPGRADE 2000 50 N p 517,031              6,221 778,611             
Idahline Lift Station 2010 20 N p 1,497,373           8,804 1,593,383          
Greensferry Lift Station 2011 50 N p 1,023,222           9,070 1,056,931          

Total 48,784,302$       78,868,366$      

Plant-In-Service Year Useful 
Life WWTP Function Original Cost ENR CCI
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Plant-In-Service

Treatment t 47,653,174$      
Collection c 20,995,109        
Pumping p 7,110,593          
General g 3,098,109          

Total 78,856,985$      

2012
9,369

Construction Work in Progress
WWTP Upgrade 2009 20 Y t 5,610,174           8,570 6,132,882$        
WWTP Upgrade 2010 20 Y t 6,876,037           8,804 7,316,921          
WWTP Upgrade 2011 20 Y t 2,111,756           9,070 2,181,325          
Facilities Plan per EPA Permit 2011 50 Y t 57,370                9,070 59,260               

Total 14,655,336$       15,690,388$      

Treatment t 15,690,388$      
Collection c -                     
Pumping p -                     
General g -                     

Total 15,690,388$      

2012
9,369

Contributed Capital
SEWER LINES 1994 1994 50 N c 256,000              5,408 443,519$           
SEWER LINES 1993 1992 50 N c 1,267,640           4,985 2,382,434          
SYSTEM ADD 1991 50 N c 456,000              4,835 883,561             
ADDITIONAL CONTRIB PRE 1993 1991 50 Y t 862,400              4,835 1,671,015          
SEWER LINES ADD 1990 1990 50 N c 272,000              4,732 538,527             
SEWER LINES ADD 1991 1990 50 N c 184,000              4,732 364,298             
SEWER LINES ADD 1985 1985 50 N c 160,000              4,195 357,325             
SEWER LINES ADD 1980 1980 50 N c 60,000                3,237 173,654             
SEWER LINES ADD 1979 1979 50 N c 80,000                3,003 249,580             
SEWER LINES ADD 1978 1978 50 N c 52,000                2,776 175,493             
SEWER LINES ADD 1995 1995 50 N c 1,417,418           5,471 2,427,133          
SEWER LINES ADD 1996 1996 50 N c 645,472              5,622 1,075,596          
SEWER LINES ADD 1997 1997 50 N c 193,186              5,825 310,706             
SEWER LINES ADD 1998 1998 50 N c 870,042              5,920 1,376,777          
SEWER LINES ADD 1999 1999 50 N c 454,692              6,060 703,001             
SEWER LINES ADD 2000 2000 50 N c 293,504              6,221 441,995             
SEWER LINES ADD 2001 2001 50 N c 682,076              6,342 1,007,573          
SEWER LINES ADD 2002 2002 50 N c 1,270,627           6,538 1,820,743          
Ford Rock Reservoir 1994 20 N g 110,000              5,408 190,575             
SYSTEM ADDITIONS 1984 50 Y t 490,456              4,146 1,108,272          
SEWER LINE IMPROVEMENTS 1991 50 N c 23,012                4,835 44,589               
EXTENSION-COLLECTORS 1993 40 N c 20,524                5,210 36,903               
EXTENSION-COLLECTORS 1995 40 N c 92,820                5,471 158,941             
SEWER SYSTEM ADDITIONS 2003 2003 50 N c 879,368              6,695 1,230,601          
Sewer System Additions FY 07 2007 50 Y t 1,594,062           7,967 1,874,515          
Sewer System Additions FY 08 2008 50 N c 385,526              8,310 434,640             
Sewer System Additions FY 09 2009 50 N c 258,880              8,570 283,000             
Sewer System Additions FY 10 2010 50 N c 210,272              8,804 223,754             
Sewer System Additions FY 11 2011 50 N c 224,244              9,070 231,631             

Total 13,766,221$       22,220,352$      

Treatment t 4,653,802$        
Collection c 17,375,976        
Pumping p -                     
General g 190,575             

Total 22,220,352$      

2012 $Plant-In-Service

Plant-In-Service

Function

Plant-In-Service Function 2012 $

Function 2012 $

Construction Work in Progress Year Useful 
Life Original Cost ENR CCIWWTP Function

Contributed Capital Year Useful 
Life Original Cost ENR CCIWWTP Function
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Replacement Cost Depreciation

2012
9,369

Land
Sewer Plant 1985 L Y t 154,000             4,195 -$                   
Lift Station - Ponderosa 1985 L N g 12,729               4,195 -                     
Rodkey & Greenferry - Sundance Meadows 1985 L N g 10,500               4,195 -                     
EASEMENTS 1990 L N g 8,257                 4,732 -                     
S. Seltice W. Griffin Way 1994 L N g 800,000             5,408 -                     
Sewer Plant - Schneidmiller 1995 L N g 500,175             5,471 -                     
Easements 1989 L N g 8,257                 4,615 -                     
Schneidmiller Escrow 1997 L Y t 251,259             5,825 -                     
Portion of S-4, Boise Meridian 1997 L Y t 531,432             5,825 -                     
3rd Ave Property - Fords Addition to Post Falls 2001 L N g 31,965               6,342 -                     
Satchwell Property 2004 L Y t 4,708,347          7,115 -                     
Satchwell Property 2004 L Y t 2,092,849          7,115 -                     
11040 W Hayden 2007 L Y t 271,473             7,967 -                     
Mazda Property 2008 L Y t 3,012,133          8,310 -                     

Buildings/Plant
Instn Piping 1987 20 Y t 8,419                 4,406 17,902               
Electrical Panels & Wiring 1987 20 Y t 15,397               4,406 32,739               
Sludge Conveyor System, 20" 7 tons 3 HP 1987 20 Y t 49,669               4,406 105,613             
Polymer System Equipment 1987 20 Y t 40,055               4,406 85,170               
Electrical Power Wiring 1987 20 Y t 30,576               4,406 65,015               
Status Panel, Wiring 1987 20 Y t 21,734               4,406 46,214               
Dewatering Building, CMU Block 1986 30 Y t 219,016             4,295 414,038             
Utility Water System Pump Building 1986 30 Y t 16,266               4,295 30,750               
Drainage Well & Valve Pit 1986 30 Y t 19,345               4,295 36,571               
Sludge Storage Building , Concrete & Stee 1986 30 Y t 197,674             4,295 373,692             
Sludge Dewatering FAC, Walks & Wiring 1986 30 Y t 88,030               4,295 166,416             
(2) INSTN Clarifier Mechanisms 1984 20 Y t 176,522             4,146 398,883             
(2) Scum Sump Pumps 1984 15 Y t 14,400               4,146 32,539               
SEWER PLANT 1984 50 Y t 2,648,794          4,146 3,351,834          
Office Lab Building (CMU Block) 1983 30 Y t 73,340               4,066 163,353             
SEWER PLANT 1983 50 Y t 934,657             4,066 1,249,075          
INSTN Grit Chamber Blowers 1979 20 Y t 14,712               3,003 45,898               
Machanical Building, CMU Block 1979 30 Y t 32,527               3,003 101,476             
Sludge Holding Tank 1979 30 Y t 65,590               3,003 204,625             
Chlorine Contact Chamber 1979 30 Y t 48,680               3,003 151,870             
Secondary Clarifying (2) Units 1979 30 Y t 196,058             3,003 611,653             
Oxidation Ditch (2) Units 1979 30 Y t 344,086             3,003 1,073,463          
UTILITY BUILDING 1979 20 Y t 83,407               3,003 260,209             
FLOW SPLITTER BOX 1979 20 Y t 13,475               3,003 42,039               
AEROBIC DIGESTER #1 1979 20 Y t 34,402               3,003 107,326             
AEROBIC DIGESTER #2 1979 20 Y t 122,271             3,003 381,455             
SLUDGE STORAGE BUILDING 1993 50 Y t 181,224             5,210 123,823             
MAINTENANCE BUILDING 1994 50 Y t 324,980             5,408 202,690             
BELT FILTER PRESS 1995 15 Y t 344,998             5,471 590,762             
BELT FILTER PRESS/FINAL RETAINAGE RELEASE 1996 15 Y t 9,480                 5,622 15,797               
NEW HEADWORKS/PHASE II-STAGE II-A 1996 50 Y t 1,283,871          5,622 684,610             
PLANT FENCE 1999 20 Y t 5,673                 6,060 5,701                 
Headworks By Pass 2003 20 Y t 191,413             6,695 120,540             
Reroof Utility Blower Building #1 2005 20 Y t 17,038               7,446 7,503                 
Landscaping 2005 30 Y t 5,859                 7,446 1,720                 
Shop Addition at Wastewater Treatment Plan 2010 30 Y t 321,562             8,804 22,812               
Landscaping 2010 10 Y t 5,022                 8,804 1,069                 

Machinery, Equipment, Furniture
PORTABLE GENERATOR W/TRAILER 1992 10 N g 18,500               4,985 34,769               
SAMPLER 1990 20 Y t 5,725                 4,732 11,335               
Loader (Bobcat) 1990 15 Y t 22,500               4,732 44,547               
Generator, portable GTS-100 w/ Trailer (Generac) 1990 6 N g 17,500               4,732 34,648               
Flow Splitter Box 1990 30 Y t 13,475               4,732 19,564               
SLUDGE APPLICATOR FOR TRUCK 1989 10 Y t 21,841               4,615 44,338               
COMPUTER/PROGRAMS 1989 5 Y t 7,048                 4,615 14,308               
BELT FILTER PRESS 1988 20 Y t 113,350             4,519 234,993             
2 HP Sludge Feed Pumps 1988 20 Y t 18,319               4,519 37,978               
2 HP 400 GPH Sludge Grinders 1988 20 Y t 19,874               4,519 41,202               
INSTN Sludge Blowers 1979 20 Y t 15,100               3,003 47,108               
INSTN Was Pumps 1979 20 Y t 9,500                 3,003 29,638               
INSTN Ras Pumps 1979 20 Y t 11,150               3,003 34,785               
(2) INSTN CHlorinators 1979 15 Y t 70,013               3,003 218,423             
Emergency Generator 1979 10 Y t 45,827               3,003 142,969             
Sanitair Air Equipment 1979 20 Y t 11,736               3,003 36,613               
Grit Classifier 1979 20 Y t 7,833                 3,003 24,437               
Aeration Rotors & Installation 1979 20 Y t 131,400             3,003 409,936             
INSTN Sanitair Air Equipment (3) Blowers 1979 20 Y t 14,000               3,003 43,677               
(2) Utility Water Pumps 1979 15 Y t 18,316               3,003 57,141               
CAPTAIR DUCTLESS FUMEHOOD 1994 15 Y t 5,348                 5,408 9,265                 
CHE TRASH PUMP 1997 10 Y t 9,558                 5,825 15,372               
MAMMOTH ROTOR REPAIR 1997 10 Y t 5,139                 5,825 8,265                 
Flask Scrubber 2001 5 Y t 6,127                 6,342 9,051                 
Liftmore 3200LB Crane No. 3200REL-15 2004 5 N g 5,685                 7,115 7,486                 
Gator Sewer Cam w/ Skid Kit 2004 5 N g 6,893                 7,115 9,077                 
John Deere 544J Loader 2005 w/ 12' Plow Blade 2005 15 Y t 101,355             7,446 59,511               
Server & Cameras from A-Tec 2007 10 Y t 11,953               7,967 7,028                 
Cummins 50KW Diesel Generator 2007 20 N g 27,408               7,967 8,058                 
1988 TORO MOWER 117 GROUNDMASTER 2009 5 N g 7,000                 8,570 4,591                 

Plant-In-Service Year Useful 
Life Original Cost ENR CCIWWTP Function
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Replacement Cost Depreciation

2012
9,369

System Additions
(2) 20 HP Submersible Raw Sewage Pumps (Hydromatic) 1986 15 N p 12,000               4,295 26,175               
PIONEER RIDGE LIFT STATION 1994 50 N p 5,000                 5,408 3,118                 
WIDE RIVER RANCH 1994 50 N g 24,673               5,408 15,389               
INTERCEPTOR LINES 1986 50 N c 1,444,596          4,295 1,638,559          
INTERCEPTORS PHASE II 1986 50 N c 238,099             4,295 270,068             
PHASE II COLLECTORES 1988 50 N c 698,321             4,519 694,912             
PHASE III INTERCEPTOR 1988 50 N c 1,461,598          4,519 1,454,462          
PHASE III INTERCEPTORS 1988 50 N c 127,058             4,519 126,438             
AEROBIC DIGESTER 1989 50 Y t 208,123             4,615 194,349             
SLUDGE DEWATERING 1989 50 Y t 1,065,265          4,615 994,762             
INTEREST ON SWR BONDS 1989 50 Y t 63,336               4,615 59,144               
EXTENSION MULLAN & COMPTON 1990 5 N g 9,300                 4,732 18,413               
SWALE/PARKING LOT 1991 5 N g 7,510                 4,835 14,552               
PHASE II COLLECTOR UPGRADE 1991 50 N c 1,426,016          4,835 1,160,500          
VERSATEL SEWER LINE IMPROVEMENTS 1991 50 N c 5,001                 4,835 4,070                 
PHASE IV COLLECTORS 1993 40 N c 1,569,549          5,210 1,340,515          
PIONEER RIDGE 1993 20 N g 87,000               5,210 148,609             
RIVERSIDE HARBOR 1993 20 N g 32,584               5,210 55,658               
LIFT STATION UPGRADES 1995 15 N p 501,512             5,471 858,770             
WWTP UPGRADE 1997 20 Y t 3,223,432          5,825 3,888,241          
STUDY/DESIGN/BOND ISSUE 1997 10 Y t 299,848             5,825 482,253             
LAB EXTENSION DESIGN 1998 20 Y t 16,000               5,920 17,723               
CMS PHASE II STAGE II-B 1998 20 Y t 296,706             5,920 328,661             
STP PRE-DESIGN 1998 10 Y t 16,927               5,920 26,786               
Pleasantview line 1999 50 N c 49,951               6,060 20,080               
PF Mazda Upgrade 1999 20 N g 21,733               6,060 21,841               
LINE O-1 TO 0-2/D 24" 1999 50 Y t 111,401             6,060 44,782               
UV & STANDBY POWER 2000 20 Y t 57,375               6,221 51,842               
SEWER SYSTEM MASTER PLAN 2001 10 Y t 207,414             6,342 306,395             
UV & STANDBY POWER 2002 20 Y t 685,776             6,538 491,341             
AERATOR FOR AEROBIC DIGESTER #2 2002 20 Y t 151,516             6,538 108,557             
VACTOR DISPOSAL SITE 2002 50 N g 62,672               6,538 17,961               
HIGHWAY 41 SEWER 2002 50 N c 47,055               6,538 13,485               
Sewer System Construction 2003 50 N c 58,390               6,695 14,708               
Sewer System Additions 2004 2004 50 N c 1,179,943          7,115 248,592             
Sewer System Additions FY 05 2005 50 N c 1,981,696          7,446 349,070             
Park Ridge Apartments 2005 50 N c 15,663               7,446 2,759                 
Oxidation Ditch Aeration Project 2005 50 Y c 27,327               7,446 4,814                 
Completed Sewer Construction FY 06 2006 50 Y t 157,136             7,751 22,791               
Ditch 2 Aeration 2006 50 Y t 847,775             7,751 122,959             
Plant Hydraulic Study 2006 50 Y t 93,301               7,751 13,532               
Sewer System Additions FY 06 2006 50 Y t 1,570,340          7,751 227,758             
Rathdrum Prairie Master Plan 2007 50 N g 68,065               7,967 8,004                 
4th Avenue Main 2007 50 N c 1,817,940          7,967 213,778             
OD Ditch 2007 50 Y t 71,564               7,967 8,415                 
Clarifer 3 Upgrade 2007 50 Y t 90,857               7,967 10,684               
4th Ave Force Main 2008 50 N c 4,500                 8,310 406                    
OD Ditch 2008 20 Y t 57,021               8,310 12,857               
Odor Ctl 4th Ave LS Construction Costs 2009 20 N p 20,377               8,570 3,341                 
Oversizing 2009 50 N c 398,725             8,570 26,152               
Bebham Dr Sewer Oversizing Montrose 8th Addition 2010 50 N c 26,342               8,804 1,121                 
W. Centi Trail Force Main 2010 50 N c 50,933               8,804 2,168                 
Rathdrum Prairie WW Study 2010 10 N g 97,157               8,804 20,677               

Lift Station System Additions
(10) Lift Stations 1990 20 N p 853,663             4,732 1,690,149          
PUMPS & CONTROLLER 1994 3 Y t 6,019                 5,408 10,428               
Ohio Match Road Lift Station 1995 20 N p 85,000               5,471 123,718             
Prairie Ridge Ph II - Lift Station 1997 20 N p 80,000               5,825 96,499               
Prairie Meadows Lift Station 2002 20 N p 110,000             6,538 78,812               
The Meadows Lift Station 2002 20 N p 80,830               6,538 57,913               
(3) 30 HP Raw Sewage Pumps (Hydromatic) 1988 15 N p 19,500               4,519 40,427               
(6) Gate Valves (Kennedy) 1988 40 N p 5,100                 4,519 6,344                 
(3) Raw Sewage Pumps (Hydrowmatic) 1986 15 N p 15,810               4,295 34,486               
(6) Gate Valves 1986 40 N p 5,100                 4,295 7,231                 
(2) 20 HP Submersible Raw Sewage Pumps (Hydromatic) 1986 15 N p 11,880               4,295 25,914               
20 HP Raw Sewage Pump (Hydro Marley) 1986 15 N p 6,000                 4,295 13,088               
20 HP Raw Sewage Pump (Hydro Marley) 1986 15 N p 6,000                 4,295 13,088               
(6) Gate Valves 1986 40 N p 5,100                 4,295 7,231                 
(6) Gate Valves 1984 40 N p 5,100                 4,146 8,067                 
Generator GTS-200 w/Trailer (Generac) 1984 10 N p 17,500               4,146 39,544               
Generator, Portable Diesel w/Trailer (Kohler) 1984 10 N p 17,500               4,146 39,544               
 (2) Raw Sewage Pumps (Hydromatic) 1984 15 N p 12,000               4,146 27,116               
(3) 15 HP Raw Sewage Pumps (Hydromatic) 1984 15 N p 15,810               4,146 35,725               
(2) 20 HP Submersible Raw Sewage Pumps (Hydromatic) 1984 15 N p 12,000               4,146 27,116               
(3) Submersible Raw Sewage Pumps 1984 15 N p 14,850               4,146 33,556               
(6) Gate Valves (Kennedy) 1984 40 N p 5,100                 4,146 8,067                 
Generator, Diesel (Kohler) 1984 10 N p 15,000               4,146 33,895               
Greensferry Lift Station Upgrade 2009 20 N p 99,343               8,570 16,290               
LIFT STATION UPGRADE 2000 50 N p 517,031             6,221 186,867             
Idahline Lift Station 2010 20 N p 1,497,373          8,804 159,338             
Greensferry Lift Station 2011 50 N p 1,023,222          9,070 21,139               

Total 48,784,302$      32,081,549$      

Plant-In-Service Year Useful 
Life WWTP Function Original Cost ENR CCI
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Replacement Cost Depreciation

2012
9,369

Construction Work in Progress
WWTP Upgrade 2009 20 Y t 5,610,174          8,570 919,932$           
WWTP Upgrade 2010 20 Y t 6,876,037          8,804 731,692             
WWTP Upgrade 2011 20 Y t 2,111,756          9,070 109,066             
Facilities Plan per EPA Permit 2011 50 Y t 57,370               9,070 1,185                 

Total 14,655,336$      1,761,876$        

2012
9,369

Contributed Capital
SEWER LINES 1994 1994 50 N c 256,000$           5,408 159,667$           
SEWER LINES 1993 1992 50 N c 1,267,640          4,985 952,974             
SYSTEM ADD 1991 50 N c 456,000             4,835 371,096             
ADDITIONAL CONTRIB PRE 1993 1991 50 Y t 862,400             4,835 701,826             
SEWER LINES ADD 1990 1990 50 N c 272,000             4,732 236,952             
SEWER LINES ADD 1991 1990 50 N c 184,000             4,732 160,291             
SEWER LINES ADD 1985 1985 50 N c 160,000             4,195 192,956             
SEWER LINES ADD 1980 1980 50 N c 60,000               3,237 111,138             
SEWER LINES ADD 1979 1979 50 N c 80,000               3,003 164,723             
SEWER LINES ADD 1978 1978 50 N c 52,000               2,776 119,335             
SEWER LINES ADD 1995 1995 50 N c 1,417,418          5,471 825,225             
SEWER LINES ADD 1996 1996 50 N c 645,472             5,622 344,191             
SEWER LINES ADD 1997 1997 50 N c 193,186             5,825 93,212               
SEWER LINES ADD 1998 1998 50 N c 870,042             5,920 385,498             
SEWER LINES ADD 1999 1999 50 N c 454,692             6,060 182,780             
SEWER LINES ADD 2000 2000 50 N c 293,504             6,221 106,079             
SEWER LINES ADD 2001 2001 50 N c 682,076             6,342 221,666             
SEWER LINES ADD 2002 2002 50 N c 1,270,627          6,538 364,149             
Ford Rock Reservoir 1994 20 N g 110,000             5,408 171,517             
SYSTEM ADDITIONS 1984 50 Y t 490,456             4,146 620,632             
SEWER LINE IMPROVEMENTS 1991 50 N c 23,012               4,835 18,727               
EXTENSION-COLLECTORS 1993 40 N c 20,524               5,210 17,529               
EXTENSION-COLLECTORS 1995 40 N c 92,820               5,471 67,550               
SEWER SYSTEM ADDITIONS 2003 2003 50 N c 879,368             6,695 221,508             
Sewer System Additions FY 07 2007 50 Y t 1,594,062          7,967 187,451             
Sewer System Additions FY 08 2008 50 N c 385,526             8,310 34,771               
Sewer System Additions FY 09 2009 50 N c 258,880             8,570 16,980               
Sewer System Additions FY 10 2010 50 N c 210,272             8,804 8,950                 
Sewer System Additions FY 11 2011 50 N c 224,244             9,070 4,633                 

Total 13,766,221$      7,064,006$        

Treatment t 23,624,375$      
Collection c 12,969,237        
Pumping p 3,722,570          
General g 591,250             

Total 40,907,431$      

2012 $

Construction Work in Progress Year Useful 
Life Original Cost ENR CCIWWTP Function

Contributed Capital Year Useful 
Life Original Cost ENR CCI

Plant-In-Service Function

FunctionWWTP
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City of Post Falls
Sewer Financial Plan and Capitalization Fee Update
Customer Base

Year Fiscal Year SU gpd [a] Rathdrum [b] Non-Residential 
SUs [c]

Single Family 
SUs [d] Total SUs Growth 

[e]

WRF 4.0 - 5.2 MGD 
Avg. Day Capacity 

SUs [f]

WRF
 % Capacity

2012 FY 2011/12 164.38               2,646                 3,143                 9,400                 15,189               24,333                      62.4%
2013 FY 2012/13 164.38               2,739                 3,253                 9,729                 15,721               3.50% 24,333                      64.6%
2014 FY 2013/14 164.38               2,834                 3,367                 10,070               16,271               3.50% 24,333                      66.9%
2015 FY 2014/15 164.38               2,934                 3,485                 10,422               16,840               3.50% 24,333                      69.2%
2016 FY 2015/16 164.38               3,036                 3,607                 10,787               17,430               3.50% 24,333                      71.6%
2017 FY 2016/17 164.38               3,143                 3,733                 11,164               18,040               3.50% 24,333                      74.1%
2018 FY 2017/18 164.38               3,253                 3,864                 11,555               18,671               3.50% 24,333                      76.7%
2019 FY 2018/19 164.38               3,366                 3,999                 11,959               19,325               3.50% 31,633                      61.1%
2020 FY 2019/20 164.38               3,484                 4,139                 12,378               20,001               3.50% 31,633                      63.2%
2021 FY 2020/21 164.38               3,606                 4,284                 12,811               20,701               3.50% 31,633                      65.4%
2022 FY 2021/22 164.38               3,732                 4,434                 13,260               21,426               3.50% 31,633                      67.7%
2023 FY 2022/23 164.38               3,863                 4,589                 13,724               22,176               3.50% 31,633                      70.1%
2024 FY 2023/24 164.38               3,998                 4,749                 14,204               22,952               3.50% 31,633                      72.6%
2025 FY 2024/25 164.38               4,138                 4,916                 14,701               23,755               3.50% 31,633                      75.1%
2026 FY 2025/26 164.38               4,283                 5,088                 15,216               24,586               3.50% 31,633                      77.7%
2027 FY 2026/27 164.38               4,433                 5,266                 15,748               25,447               3.50% 31,633                      80.4%
2028 FY 2027/28 164.38               4,588                 5,450                 16,299               26,338               3.50% 31,633                      83.3%
2029 FY 2028/29 164.38               4,749                 5,641                 16,870               27,259               3.50% 31,633                      86.2%
2030 FY 2029/30 164.38               4,915                 5,838                 17,460               28,213               3.50% 31,633                      89.2%
2031 FY 2030/31 164.38               5,087                 6,042                 18,072               29,201               3.50% 31,633                      92.3%
2032 FY 2031/32 164.38               5,265                 6,254                 18,704               30,223               3.50% 31,633                      95.5%

[a] City refers to equivalent residential units (ERU) in fee Resolution, but refers to service units (SU) in City Code 13.16.020, which has been used here.
ERU gpd based on 2000 Wastewater Master Plan p. 23 "one ER is defined as sewage flow of 5,000 gallons per month" [5,000 gal x 12 months / 365 days = 164.38 gpd]

[b] The City of Rathdrum is treated as one commercial connection with a current flow of approximately 0.435 mgd, equal to approximately 2,646 ERUs.
[c] From ER Tracking Master:

2615.67 Post Falls
527.37 East Greenacres - different water company, still comes to WWTP

3143.04 Total
[d] 9,400 current residential service units based on Shelly's email 4/23/12
[e] Growth rate from JUB 2012 WRF Facility Plan
[f] Scheduled to increase plant capacity to 5.2MGD in 2019 based on 2013 CIP
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