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PROJECT DRIVERS

The existing Cedar Rapids Water Pollution Control Facility (WPCF) is approaching 40 years in age. It has and continues 
to consistently meet National Pollutant Discharge Elimination Permit (NPDES) requirements having received six gold 
and silver compliance awards from the National Association of Clean Water Agencies.  However, it faces several 
major challenges.

 • The age, condition, and remaining useful life of solids processing facilities. 

 • More stringent regulatory requirements to remove the nutrients nitrogen and phosphorus.

 • The need to incorporate more sustainable, energy efficient technologies.

This Executive Summary of the Cedar Rapids WPCF 
Nutrient Reduction and Solids Facility Plan provides:

 • A plan for the future that addresses all three 
challenges in the most reliable and cost-effective 
manner to retain the City’s competitive advantage and 
provide capacity for growth.

 • A brief overview of work completed by HDR in 
collaboration with the City of Cedar Rapids Utilities 
and Water Pollution Control Staff (City staff) over the 
last 40 months to develop that plan.

The primary driver for the Cedar Rapids WPCF Nutrient Reduction and Solids Facility Plan is the age, condition, and 
remaining useful life of existing solids processing facilities, most notably Low Pressure Oxidation (LPO) and Multiple 
Hearth Incineration (MHI). LPO and MHI are the heart of solids processing. Both were state of the art technology in the 
late 1970s and have performed exceedingly well for their original design purpose. LPO and MHI technology has been 
replaced at most plants around the country. 

This Executive Summary is organized as follows. 

 • Project Drivers

 • Project Objective

 • Existing Cedar Rapids WPCF

 • Planning Process

 • Recommended Plan

 • Implementation Plan

EXISTING CEDAR RAPIDS WATER POLLUTION CONTROL FACILITY

AGING SOLIDS PROCESSING FACILITIES
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MISSISSIPPI RIVER BASIN AND GULF HYPOXIC ZONE

UTILITY OF THE FUTURE - WASTEWATER AS A RESOURCE 
SOURCE: WATER ENVIRONMENT FEDERATION

The MHI was refurbished following significant flood damage in 2008. Physical 
and operational modifications have since been made to meet increasingly 
stringent Maximum Available Control Technology (MACT) air quality 
standards. Future, more-stringent standards are expected to cause still more 
challenges for MHI technology in general as part of the regular MACT standard 
review process.

A second driver for the Cedar Rapids WPCF Nutrient Reduction and Solids Facility 
Plan is the Iowa Nutrient Reduction Strategy established in 2013. The strategy 
targets 45 percent reductions in nitrogen and phosphorus leaving Iowa. It is 
part of a broader regional plan to address growing water quality problems 
in the Gulf of Mexico referred to as a hypoxic zone attributed to nutrient 
discharges from the Mississippi River Basin. The Strategy also addresses nutrient 
related water quality issues in local watersheds. 

IOWA NUTRIENT REDUCTION 
STRATEGY TARGETS

Requires Biological Nutrient Removal 
(BNR) for Point Sources

The Iowa Nutrient Reduction Strategy targets 16 percent of 
the phosphorus and 4 percent of the nitrogen reductions 
through required implementation of biological nutrient 
removal (BNR) at more than 100 of Iowa’s largest 
wastewater treatment plants. These treatment plants, 
including Cedar Rapids WPCF, are referred to as point 
source discharges. The strategy also targets voluntary 
reductions from other watershed sources referred to as 
nonpoint sources for the remaining 29 percent phosphorus 
and 41 percent nitrogen reductions. 

A third driver for the Cedar Rapids WPCF Nutrient Reduction 
and Solids Facility Plan is the industry trend toward a more 
sustainable future that views wastewater as a resource 
to be utilized rather than a pollutant to be controlled. 
Consistent with this vision, the Utility of the Future should 
consider energy efficiency of potential technologies, 
production of biogas as an energy source, use of biosolids 
as a soil amendment, recovery of phosphorus as a fertilizer, 
use of available space for solar energy production, 
other sustainable, energy efficient concepts, and 
watershed stewardship.

While staff have maximized the 
performance of both over the years, 
at nearly 40 years old both LPO and 
MHI technologies are approaching 
the end of their useful life, have 
capacity limitations, are very energy 
inefficient by today’s standards, 
and are now considered obsolete 
technology. Without changes, 
annual costs will continue to 
increase and the City’s growth could 
be limited. 

Currently, the Cedar Rapids WPCF is approximately 50 percent of the City’s municipal energy consumption. It represents 
the greatest opportunity to improve the City’s portfolio of renewable energy and energy efficiency. 

16%

29%

4%

41%

Phosphorus Nitrogen

Includes Voluntary Reductions from 
Nonpoint Sources
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PROJECT OBJECTIVE

EXISTING CEDAR RAPIDS WPCF

Develop a plan for the future at the Cedar Rapids WPCF that:

Replaces outdated and inefficient solids handling facilities that are nearing the end of their useful life. 

Establishes an approach and timeline for compliance with the Iowa Nutrient Reduction Strategy.

Incorporates energy efficiency and resource recovery for long term sustainability.

Provides the flexibility to produce the required effluent quality and reliability to dispose of the solids produced.

Includes the most applicable technologies to minimize costs, retain the City’s competitive advantage, and provide 
capacity for growth.

The Cedar Rapids Water Pollution Control Facility (WPCF) was originally constructed and put into operation in 1980. 
Constructed new today, the Cedar Rapids WPCF would cost an estimated $1.3 billion. With significant modifications 
and refurbishments constructed over the years, it has and continues to consistently meet National Pollutant Discharge 
Elimination System (NPDES) Permit limits while managing a complex influent waste stream. In the past 10 years alone, 
the City has invested approximately $94 million to recover from catastrophic flooding in 2008 and to address other age 
and condition related needs. 
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Cedar Rapids WPCF Influent Waste Streams Current Design

Flow, million gallons per day 47.3 50.8

Biochemical Oxygen Demand, pound per day 270,700 277,700

Total Suspended Solids pounds per day 122,200 130,200

Nitrogen pounds per day 17,570 18,670

Phosphorus pounds per day 3,690 3,700

The Cedar Rapids WPCF treats an average 
of 47.3 million gallons per day of wastewater, 
enough to fill approximately 48 Olympic 
sized swimming pools. It serves a metro 
area population of approximately 183,000. 
Eight major industries, categorized as 
Group 3 industries by City Code, contribute 
approximately 36 percent of the influent 
flow, approximately 68 percent of the 
organic loading, and 40 to 50 percent of 
the nutrient loading on the facility. With 
these relatively low-flow, high-organic 
loadings the WPCF serves a population 
equivalent of approximately 1.8 million. The 
significant industrial loads make the Cedar 
Rapids WPCF unique and make planning for 
growth challenging.

In treating these wastewater flows, the 
Cedar Rapids WPCF currently removes an 
average of 75 tons per day of solids from 
the wastewater that need to be processed 
and disposed of properly. Of this total, 47 
tons per day are primary solids from the 
influent waste stream and 28 tons per day 
are secondary solids, principally microbes, 
produced in the treatment process to 
remove dissolved organic compounds in the 
wastewater. As flows and loadings increase 
with future growth, solids production will 
increase as well. 

Cedar Rapids WPCF Solids 
Production, Dry Tons/Day
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RECOMMENDED PLAN
The recommended plan will accomplish the following.

 • Recover biogas from treatment of waste solids and high 
strength industrial waste streams, then clean and inject the 
biogas into MidAmerican Energy Company’s pipeline to 
produce a biogas revenue stream estimated in excess of $1.5 
million per year based solely on gas value and in excess of 
$8 million per year including currently available renewable 
energy credits. 

 • Remove nutrients from high strength solids recycle streams 
as a cost effective first step towards compliance with the 2013 
Iowa Nutrient Reduction Strategy, recovering those nutrients 
as struvite for use as a fertilizer or by converting nitrogen to 
nitrogen gas.

 • Defer additional more costly nutrient reduction required for 
full compliance in favor of the higher priority to replace aging 

Biogas Revenue, $ Million

Gas Sales Renewable Energy Credits

STRUVITE STABILIZED BIOSOLIDS INCINERATOR ASH

The process to develop the Cedar Rapids WPCF Nutrient Reduction 
and Solids Facility Plan:

 • Built upon prior planning, notably the 2006 Cedar Rapids 
Water Pollution Control Master Plan and the 2011 Cedar 
Rapids Water Pollution Control Solids Facility Plan

 • Began with a baseline created to define a) current nutrient 
sources within the watershed, b) current and projected future 
Cedar Rapids WPCF solids production, c) current energy 
consumption and sustainability, and d) the condition of 
existing Cedar Rapids WPCF facilities. 

 • Continued with identification of potential nutrient reduction 
strategies and potential end use options for solids. 

 • Identified and screened relevant technologies, then developed 
and evaluated alternatives incorporating those technologies PLAN DEVELOPMENT

1 Preferred Alternative

4 Final Alternatives

8 Site Visits, 2 Pilot & 2 Bench Tests

3 Selected Alternatives

12 Potential Alternatives

40 Potential Technologies

 • Included site visits to operating facilities and bench and pilot testing to provide insight to technologies with the 
greatest potential

 • Concluded with final evaluation, selection, and refinement of the recommended plan. 

solids processing facilitates at the Cedar Rapids WPCF as well as other City wide priorities.

 • Produce biologically stabilized biosolids that can be land applied seasonally as a soil conditioner and fertilizer on both 
agricultural land and public property.

 • Minimize the volume of biosolids to be disposed of as incinerator ash through incineration and quarry disposal when 
weather and crop rotations preclude land application.

 • Reduce forecast future operations and maintenance costs through increased energy efficiency and resource recovery.

 • Reduce the still significant financial impact of the required capital investment through phased construction prioritizing 
solids processing facilities and providing modularity for future growth.
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Inflation adjusted recent and forecast future operations and maintenance (O&M) and capital costs are shown graphically 
above. Costs prior to 2030 are primarily related to age and condition related replacement of existing solids handling 
facilities and production and recovery of biogas. Costs following 2030 are primarily related to regulatory driven nutrient 
reduction requirements. 

The graphs reference both “status quo” and “recommended plan” scenarios. Status quo represents the cost to continue to 
operate the Cedar Rapids WPCF if no changes were made in the treatment process. In reality, maintaining the status quo 
is not a realistic option and is included simply as a baseline comparison to the recommended plan. Status quo assumes 
a) continued investment in existing energy intensive, outdated solids processing equipment that has limited capacity, has 
reached the end of its useful life, and may not meet evolving incineration regulatory requirements, and b) no investment to 
comply with the 2013 Iowa Nutrient Reduction Strategy.

Higher capital investment in the recommended plan achieves lower long term operation and maintenance costs relative to the 
status quo. It also achieves compliance with Iowa Nutrient Reduction Strategy requirements with technology that produces 
and generates revenue from biogas, further reducing long term operation and maintenance costs relative to the status quo. 
Phase I of the recommended plan achieves a nearly 40 percent reduction in the current 1.5 million therms of annual natural 
gas consumption and a slight reduction in the current 50 million kilowatt hours of electrical energy consumption in addition to 
the aforementioned biogas production estimated at 2.7 million therms per year.

Recent and Forecast Future Cedar Rapids WPCF Operations & 
Maintenance Costs, $Millions

Total O&M Expenditures (Historic + 
Status Quo)

Total O&M Expenditures (Historic + 
Recommended Plan with Gas Revenue)

Total Capital Expenditures - 
Status Quo

Total Capital Expenditures - 
Recommended Plan

RECOMMENDED PLAN

Phased implementation 
accommodates changing 
community, economic, and 
growth needs

Focus first on solids 
processing and initial onsite 
nutrient reductions

Significantly improve energy 
efficiency and sustainability.

Balance needs of other 
initiatives, including 
development of 
integrated plan

Construction schedule 
can adapt as financial 
options change

Potential off site reductions 
could reduce future 
onsite reductions

Recent and Forecast Future Cedar Rapids WPCF Capital 
Costs, $Millions

  



Key components of the recommended plan at the Cedar Rapids WPCF are shown in the accompanying CRWPCF Site Plan.

 • Continuing to use the 
existing anaerobic 
pretreatment system 
to cost effectively treat 
and produce biogas 
from as much high 
strength industrial 
wastewater as can be 
diverted to the facility.

 • Adding thermal 
hydrolysis and anaerobic 
digestion facilities 
to convert from lime 
stabilization to biological 
stabilization of solids 
generated to eliminate 
the need for lime, to 
produce biogas, and 
to generate biosolids 
suitable for use as a 
soil conditioner. 

 • Adding facilities to 
clean, store, and inject 
biogas from anaerobic 
treatment and 
anaerobic digestion 
into MidAmerican gas 
distribution system to 
generate revenue from 
both the energy value 
and the associated 
renewable energy 
credits (RECs).

 • Implementing sidestream 
treatment facilities to 
remove the nutrients 
nitrogen and phosphorus 
from high strength solids 
processing recycle streams, 
potentially recovering 
phosphorus for its fertilizer 
value, as a cost effective 
first step toward achieving 
regulatory driven nutrient 
reduction requirements.
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 • Replacing aging, energy 
intensive LPO and MHI solids 
processing facilities with a 
state of the art, energy efficient 
fluidized bed incinerator(s) 
to provide a reliable means 
of solids disposal and 
associated flexibility.

 • Continuing to use the existing 
LPO and MHI through the 
balance of their useful life to 
maximize prior investment and 
facilitate the transition first to 
anaerobic digestion and then 
to thermal hydrolysis (prior to 
anaerobic digestion) and fluidized 
bed incineration.

 • Adding granular activated sludge 
facilities to replace existing high 
purity oxygen (HPO) activated 
sludge facilities to continue to 
provide dissolved organic removal, 
provide modularity for future growth, 
and to achieve additional nutrient 
reduction as the second step toward 
achieving regulatory driven nutrient 
reduction requirements. 
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IMPLEMENTATION PLAN
The recommended plan for the Cedar Rapids WPCF is consistent with a 
broader nutrient reduction strategy that continues to pursue offsite watershed 
nutrient reductions with the intent of mitigating the extent to which nutrient 
reduction needs to be achieved at the Cedar Rapids WPCF. The broader 
strategy includes the following.

 • Continued involvement with the Middle Cedar Partnership to reduce 
nutrient loadings from agricultural sources.

 • Continued implementation of urban best management practices (BMPs) 
into Public Works projects, registering and taking credit for the associated 
nutrient reductions.

 • Working with local industry to target and achieve reductions in nutrient 
discharges to the Cedar Rapids WPCF.

It also includes the following.

Replacement of solids processing facilities, biogas recovery, and industrial pretreatment are priorities and the initial focus 
in Phases I-A and I-B because of age and condition related needs, the associated biogas revenue stream, and to maximize 
treatment of high strength industrial waste streams through the anaerobic process to maximize gas production, 
respectively. Overall, they comprise 54 percent, 3 percent, and 3 of the total capital cost. Nutrient recovery is also a 
secondary focus of Phases I-A and I-B but is mostly deferred until Phases II through IV as a lower priority and to minimize 
revenue requirements and associated rate impacts. Overall, nutrient reduction and recovery comprises 40 percent of the 
total capital costs. Facilities are sized for growth to forecasted 2037 flows and loads.

CEDAR RAPIDS WPCF BROADER NUTRIENT 
REDUCTION STRATEGY 

So

urce

Watershed

Plant

 • Integrated planning to consider and perhaps revise the timeline for nutrient reduction at the Cedar Rapids WPCF 
in the context of affordability given other major capital needs at Cedar Rapids WPCF, Citywide for sanitary sewer 
and stormwater system improvements, at Water for treatment and distribution, and along the Cedar River for 
flood protection. 

 • A cost of service rate study to review current and specifically define future sewer rates and surcharges to achieve 
forecast revenue needs taking into consideration nutrient reduction requirements, potential biogas revenue, and 
modified treatment processes at the Cedar Rapids WPCF.

The required capital cost, in 2018 dollars, is estimated to be as follows: 

Phase Years2

Capital Cost ($ millions)1

Solids Processing 
Replacement

Nutrient 
Reduction/ 
Recovery

Biogas 
Recovery

Industrial 
Pretreatment Total

I-A 2021-2025 $87.6 $8.8 $14.1 3 $0.0 $110.5

I-B 2024-2028 $141.3 $6.4 $0.0 $12.0 $159.7

II-IV 2028-2037 $0.0 $157.4 $0.0 $0.0 $157.4

Total 2021-2037 $228.9 $172.6 $14.1 $12.0 $427.6

1 Includes construction, contingency, and engineering costs in 2018 dollars. 
2 For planning purposes but subject to subsequent cost of service study, integrated planning, and effectiveness of watershed nutrient reductions.
3 Does not include $350,000 subsequently identified by MidAmerican Energy for conveyance of biogas to the identified injection point.
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Phase Operations & Maintenance Cost Impact

I-A $7.9 million net reduction
I-B $1.4 million net increase

II-IV $4.0 million net increase
Total $2.5 million net reduction

Reflecting the objective to be more energy efficient and sustainable, the associated operations and maintenance cost 
impacts, in 2018 dollars, are estimated to be as follows:

The significant reduction in Phase I-A operations and maintenance costs is attributed to eliminating the high operations 
and maintenance cost associated with the existing LPO and adding the revenue generated from producing, recovering, 
and injecting biogas. The relatively small increases in operations and maintenance costs for remaining phases can be 
attributed to the additional solids processing and disposal reliability and the incorporation of nutrient reduction in the 
recommended plan as well as increased flows and loads with growth. 

If all the proposed improvements were to be installed over the next 20 years at inflation-adjusted costs to the time of 
construction, the total required capital investment is just over $700 million dollars over the next 20 years. With phased 
implementation, the capital investment need is estimated to range from approximately $8 million to $70 million per year. 

The City is prepared to pursue a variety of funding alternatives, including State Revolving Fund and Water Infrastructure 
Finance and Innovation Act, because costs are significant. Depending on funding, the Recommended Alternative requires 
annual revenue increases ranging from approximately 4- to 11-percent for 9 to 16 years.

Even without these improvements, the resulting effects on rates and debt would be significant, compliance with the 
Nutrient Reduction Strategy is mandated by the State of Iowa, and continued investment in existing solids processing 
equipment is not prudent.  That equipment is energy intensive, outdated with limited capacity, has reached the end of its 
useful life, and may not meet evolving incineration regulatory requirements.

CEDAR RAPIDS WPCF NUTRIENT REDUCTION AND SOLIDS FACILITY PLAN INTEGRATED STRATEGY

Phase I-A
(2021-2025)

• Anaerobic Digestion
• Gas Treatment & Injection
• Sidestream Treatment - Nitrogen

Phase I-B
(2024-2028)

• Thermal Processing
• Fluidized bed Incinerations
• Sidestream Treatment - Phosphorus

Phase II-IV
(2028-2037) • Granular Activated Sludge - Nutrient

@ WPCF Parallel
• Watershed Reductions - Ongoing
• Industrial Source Reductions - 2019
• Integrated Planning - 2019/2020
• Cost of Service Rate Study - 2019/2020
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For additional information regarding the Cedar Rapids 
WPCF Nutrient Reduction and Solids Facility Plan, 
contact:

Steve Hershner - Utilities Director, City of Cedar Rapids, 
319.286.5281
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