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1 EXECUTIVE SUMMARY 
The City of Liberty (City) engaged HDR Engineering, Inc. (HDR) to complete a Feasibility Study of its 
future options for treatment of the City’s wastewater.  Currently, the City collects the wastewater and 
conveys it to the City of Kansas City, Missouri for treatment at its Birmingham Wastewater Treatment 
Facility. 

The major driver of this Study was concerns raised by a Task Force commissioned by the City of Liberty 
to address the future of the wastewater utility in the City.  The adoption of Kansas City’s $2.4 billion 
Overflow Control Plan, regulatory changes related to disinfection of wastewater, and deferred 
maintenance needs have resulted in recent and projected significant rate increases.  In addition, the City of 
Kansas City has failed to upgrade it Birmingham Pump Station and Force Main, which limits the capacity 
of the conveyance system serving Liberty.  The result is the threat of sanitary sewer overflows to the City 
of Liberty that could lead to enforcement action by the Environmental Protection Agency and the State of 
Missouri.  Improvements to address these capacity issues are not scheduled to be completed by Kansas 
City until 2023 and 2024. 

HDR completed the Feasibility Study in December 2011.  Workshops were held with City staff, Utility 
Task Force members, and Council members in November and December 2011.  The entire City Council 
was briefed on the results of the Study on January 17, 2012.  The study recommends that the City develop 
a plan for constructing its own wastewater treatment facility at a site on the southeast side of the City.  
Further, it recommends that flows from the west side of town be pumped to the new treatment facility.  
The net present value and the total revenue requirements of the recommended plan is significantly less 
than continued treatment service by Kansas City.  In addition, the recommended plan provides the City 
with control of the wastewater utility allowing the City to manage its future growth more effectively.   

While the financial evaluation clearly supports the recommendation for Liberty constructing its own 
treatment facilities, it also recognizes that Kansas City may value the long-term relationship with the City 
of Liberty in providing wastewater treatment.  As a result, it is possible that Kansas City may agree to 
reconsider its projected rate increases to its wholesale customers.  It is recommended that the City 
continue to negotiate with Kansas City in an effort to achieve the lowest long-term wastewater rates.   
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2 INTRODUCTION 

2.1 BACKGROUND 
The City of Liberty (City) currently conveys its wastewater to the City of Kansas City, MO (KCMO) for 
treatment at the Birmingham Wastewater Treatment Facility (WWTP).  

The existing Liberty wastewater collection and conveyance system is shown in Figure 2-1.  It can 
generally be divided into the east and west sides. The west side of the collection system serves the west 
and northwest portions of Liberty and Glenaire. This flow is conveyed via Liberty’s West Interceptor and 
the Little Shoal Creek Interceptor, jointly owned by Liberty and Kansas City. Wastewater flow from 
KCMO and Pleasant Valley, MO is conveyed by the West Interceptor and Little Shoal Creek Interceptor. 
A KCMO low pressure pump station on the Little Shoal Creek Interceptor was never completed. The 
Little Shoal Creek Interceptor flows to the south and connects to the KCMO Shoal Creek Interceptor 
which conveys flow to the KCMO Birmingham Pump Station. There is no functional metering of 
wastewater flow from Liberty’s west side. Billings are based on water use only. 

The East Pump Station receives flow from the Rush Creek Pump Station, the Cates Branch Interceptor 
and the Town Branch Interceptor, and serves the east portion of the City. The East Pump Station conveys 
wastewater via a City-owned forcemain to the KCMO Birmingham Pump Station. 

From the Birmingham Pump Station, wastewater flow from the City is conveyed to the Birmingham 
WWTP for treatment. 

The Birmingham Pump Station has capacity limitations. During peak wet weather flows, the City’s 
collection system has experienced sanitary sewer overflows (SSOs) believed to be related to surcharging 
in the interceptors.  The City’s East Pump Station has also experienced SSOs. In addition to the legal, 
environmental and human health concern related to SSOs, the lack of capacity in the receiving sewer has 
caused delays in the permitting of new sewer extensions within the City. In addition, KCMO has 
announced plans to increase its treatment fees in order to pay for capacity and treatment improvements. 

Concerns about increasing sewage treatment fees reported by KCMO, in addition to the capacity 
limitations in the KCMO system impacting the City’s collection system, caused the City to commission a 
study to evaluate the feasibility of constructing and operating its own treatment facility. 

2.2 PURPOSE 
The purpose of this Feasibility Study is to: 

 Estimate capital costs, operations and maintenance (O&M) costs, and revenue 
requirements of a City-owned and operated wastewater treatment facility as well as 
continued treatment by KCMO,  

 Determine the economic and regulatory feasibility of a City-owned and operated 
wastewater treatment facility (WWTF); and, 

 Develop an implementation schedule for the recommended alternative. 
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2.3 PREVIOUS STUDIES 
The following previous studies were used in preparation of this Study: 

 Report on Sewerage Study for Extension of the Little Shoal Creek Interceptor  Kansas 
City, Missouri, Black & Veatch, October 1994  

 Wastewater Treatment Feasibility Study, Burns & McDonnell Engineers, 1999 

 Sanitary Sewer Inflow & Infiltration Study Little Shoal Creek, Shafer Kline and Warren, 
2002 

 Overflow Control Plan, Kansas City, Missouri Water Services, January 2009 

2.4 WORKSHOP PROCESS 
This study represents the culmination of an evaluation process which involved a series of three 
workshops.  Workshops were used to summarize findings to date, confirm assumptions, and receive input 
from City staff, Utility Task Force members, and Council members.  Presentations from all workshops 
are in Appendix A. 

2.4.1 WORKSHOP 1 – TECHNICAL  
Workshop 1 was held on November 1, 2011.  Attended by City staff and Utility Task Force members, it 
included flow and population projections, a description of potential technologies, and recommendations 
for conveyance improvements. 

2.4.2 WORKSHOP 2 – FINANCIAL 
Workshop 2 was held on December 15, 2011, and was attended by staff , Utility Task Force members, 
and Council members.  It included a review of technical recommendations and a discussion of the impacts 
of all alternatives on City revenue needs. 

2.4.3 WORKSHOP 3 – IMPLEMENTATION 
Workshop 3 was held on December 29, 2011.  It was attended by staff and Utility Task Force members 
and reviewed the steps required to implement the recommended plan. 

2.4.4 WORKSHOP WITH CITY COUNCIL  
A workshop with the Liberty City Council, which was attended by Utility Task Force members and City 
staff, was held on January 17, 2012.  It included a presentation on the technical, financial, and 
implementation findings of the Feasibility Study. 
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3 FLOW AND LOADING PROJECTIONS 
Population and flow rates through 2040 were projected as described in this section. 

3.1 POPULATION PROJECTIONS 
The City of Liberty utilizes population projections established by the Mid-American Regional Council 
(MARC) long range forecast research services.  The population projections provided by MARC are based 
on census tracts (school districts) and contain population outside the Liberty city limits.  The following 
seven census tracts are either entirely or partially within the city limits of Liberty: 208.01, 208.02, 213.04, 
214.01, 214.02, 216 and 218 (Table 3-2 and Figure 3-1).  Census tracts 208.01, 208.02 and 213.04 are 
partially within the city limits and their Liberty populations were estimated by the percentage of city land 
within each census tract.  Liberty populations within tracts 216 and 218 were estimated based on the 
population density of each census tract.  Census tracts 214.01 and 214.02 are entirely within the city 
limits.  The 2004 Kansas City Metropolitan Area Long Range Forecast was used to determine projected 
growth within the city of Liberty through 2030; 2040 projections were estimated at 10% growth from 
2030 (Table 3-3).   

3.2 WASTEWATER FLOWS 
The City of Kansas City, Missouri (KCMO) currently treats all wastewater flows originating in Liberty.    
Flows from the eastern portion of Liberty are collected and pumped by force main to the KCMO 
Birmingham pump station.  Flows from the western portion of Liberty and part of eastern KCMO are 
collected in a west interceptor and flow by gravity to the Birmingham pump station.  Flows from the 
eastern part of Liberty are recorded by a meter located at the east pump station while western flows are 
not metered.  Flows from the western portion of Liberty were estimated based on water usage records and 
increased by 15% to account for potential infiltration and inflow (I/I).  The total monthly flow values 
from 2008 to December  2011 were evaluated to determine the current average annual flow. The ratio of 
average annual to maximum month was calculated based only on the metered east pump station as shown 
in Table 3-4.  Per capita flow rate was determined by dividing the average annual flow from the 2008 to 
2011 period by the 2010 population and is summarized in Table 3-5.   

Average wastewater flows were assumed to be directly proportional to population; therefore, the per 
capita flow rate remains constant.  Average annual flows for 2020, 2030 and 2040 were determined using 
the constant per capita flow rate and projected population growth (Table 3-5).  Maximum monthly flows 
for 2020, 2030, and 2040 were determined by using the average annual flows and the constant average 
annual to maximum month ratio.  Peak flows will be estimated upon receipt of daily flow data from 
KCMO. 

3.3 OTHER COMMUNITIES 
A wastewater treatment facility located in Liberty presents potential benefits for area communities such as 
Glenaire and Pleasant Valley.  Arrangements to treat other communities’ wastewater flows would include 
potential risks and benefits to Liberty. Additional customers provide more rate payers but an evaluation of 
each collection system is recommended before entering into agreements to accept wastewater flow. High 
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peak flows caused by I/I from poorly maintained or leaky collection systems can require significant 
capital costs for conveyance and treatment. 

 Projected population growth for Glenaire from 2010 to 2040 was estimated at 1% per decade based on 
current land use and lack of available land for future growth.  The 2004 Kansas City Metropolitan Area 
Long Range Forecast was used to determine projected growth within the city of Pleasant Valley through 
2030. A growth rate of 10% for the 2030-2040 period was assumed (Table 3-6).  If these communities are 
served by a Liberty WWTF, total flows at the facility in Liberty are expected to increase by 10 percent 
(Table 3-7). 

Table 3-1. Historical Census Data by Tract (Includes area outside of City limits.) 1 

Census Tract 

History 

1970 1980 1990 2000 

208.01 4,656 4,947 6,057 6,468 

208.02 3,915 4,632 6,188 7,453 

213.04 147 396 767 4,583 

214.01 2,327 2,795 3,453 4,381 

214.02 6,264 6,632 7,486 7,742 

216 2,451 3,552 3,856 6,626 

218 4,225 7,850 10,249 17,745 

Total 23,985 30,804 38,056 54,998 
1 1990 census tract numbering was used by MARC for projections. 

 

Table 3-2.  Historical Census Tract Data Adjusted for Liberty Population (Liberty City Limit) 

Census Tract 
Estimated by 

Population/Land 
Population/Land 

Adjustment 

Adjusted Historical Data 

1970 1980 1990 2000 

208.01 Land 44% 2,051 2,179 2,668 2,849 

208.02 Land 76% 2,981 3,527 4,711 5,674 

213.04 Land 3% 4 12 23 138 

214.01 N/A 100% 2,327 2,795 3,453 4,381 

214.02 N/A 100% 6,264 6,632 7,486 7,742 

216 Population 50% 1,226 1,776 1,928 3,313 

218 Population 10% 423 785 1,025 1,775 

   Total 15,275 17,706 21,295 25,872 
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Table 3-3. Census Tract Data Adjusted for Liberty Population (Liberty City Limit) 

Census Tract 
Estimated by 

Population/Land 
Population/Land 

Adjustment 

Adjusted Census Data 
2010 2020 2030 2040 

208.01 Land 44% 3,013 3,215 3,430 3,773 

208.02 Land 76% 6,830 7,989 9,076 9,984 

213.04 Land 3% 412 513 614 675 

214.01 N/A 100% 4,989 5,575 6,107 6,717 

214.02 N/A 100% 7,890 7,904 7,924 8,716 

216 Population 50% 4,403 5,248 6,044 6,648 

218 Population 10% 2,191 2,506 2,810 3,091 

  Total 29,726 32,949 36,004 39,604 

 

Table 3-4.   Liberty Monthly Average Wastewater Flows, MGD 

 Year 

Month 2008 2009 2010 2011 

January 3.35 3.30 3.50 2.68 
February 3.80 2.77 3.31 2.94 

March 4.04 3.98 3.33 3.62 
April 4.38 4.67 3.71 3.26 
May 3.51 4.05 4.68 3.14 

June 3.89 3.93 3.30 2.96 
July 3.78 3.15 3.21 3.49 

August 3.25 3.28 3.09 2.95 

September 4.04 2.99 2.74 2.67 
October 3.49 3.44 2.73 2.61 

November 3.47 2.93 2.86 2.66 

December 3.41 2.91 2.55 2.91 
    

Average 3.7 3.4 3.3 3.0 

Max 4.4 4.7 4.7 3.6 

 

  Table 3-5.  Design Basis, Liberty 

 2010 2020 2030 2040 

Population 29,726 32,949 36,004 39,604 

Per Capita Flow Rate, gpcd 116.6 116.6 116.6 116.6 

AA:MM Flow 1.35 1.35 1.35 1.35 

Average Annual Flow, MGD 3.5 3.8 4.2 4.6 

Maximum Month Flow, MGD 4.7 5.2 5.7 6.2 
 



 

Liberty WWTF Feasibility Study  3-4 
HDR No. 170827 

Table 3-6. Other Communities 

Glenaire 2010 2020 2030 2040 

Population 559 564 570 575 

Per Capita Flow Rate, gpcd 110.3 110.3 110.3 110.3 

AA:MM Flow1 1.35 1.35 1.35 1.35 

Average Annual Flow, MGD1 0.062 0.062 0.063 0.063 

Maximum Month Flow, MGD 0.084 0.085 0.086 0.087 

 

Pleasant Valley 2010 2020 2030 20401 

Population 3511 3747 3997 4197 

Per Capita Flow Rate, gpcd 110.3 110.3 110.3 110.3 

AA:MM Flow1 1.35 1.35 1.35 1.35 

Average Annual Flow, MGD1 0.39 0.41 0.44 0.46 

Maximum Month Flow, MGD 0.53 0.57 0.60 0.63 
1 Liberty ratios used for planning purposes 

 

Table 3-7. Design Basis, including Glenaire and Pleasant Valley 

Source 2040 Average Annual Flow, MGD 2040 Maximum Month Flow, MGD 

Liberty 4.6 6.2 

Glenaire 0.063 0.087 

Pleasant Valley 0.46 0.63 

Total 5.1 7.0 
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Figure 3-1 Liberty Census Tracts



 

Liberty WWTF Feasibility Study  4-1 
HDR No. 170827 

4 REGULATORY REVIEW 

4.1 PERMITTING AUTHORITY 
In 1978, the City signed a 208 Regional Management Agency Memorandum of Understanding 
designating Liberty as wastewater treatment, collection and management agency pursuant to the 
provisions of Section 208 (b) (2) (d) of the P. L. 92-500, the Federal Water Pollution Control Act 
Amendments of 1972.  The City is therefore its own Continuing Authority and is legally able to apply for 
a discharge permit. 

4.2 NPDES PERMIT 
In order for the City to construct and operate a WWTF, a discharge permit and construction permit will 
need to be obtained from the Missouri Department of Natural Resources (MDNR).  Such a discharge 
would be considered a new or expanded discharge and would need to comply with the requirements of the 
State’s Antidegradation policy.  A detailed review of the potential permitting scenarios for discharges to 
the Missouri River and Shoal Creek is included in Appendix B.  

A discharge to the Missouri River has the highest likelihood of meeting the requirements of the 
Antidegradation policy and will require the lowest level of treatment.  It is recommended that, if 
constructed, the Liberty WWTF be located at the East pump station site with a discharge to the Missouri 
River.  The Liberty WWTF alternatives described in this Study are based on the anticipated discharge 
permit limits in Table 4-1.  

Table 4-1. Anticipated Permit Limits. 
Constituent Monthly Average Limit 
Biological Oxygen Demand (BOD) 20 mg/L 
Total Suspended Solids (TSS) 20 mg/L 
Ammonia as N 1 mg/L 
Total Nitrogen 10 mg/L 
Phosphorus 1.5 mg/L 
E. Coli 126 cfu/100 mL 
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5 LIBERTY PROJECT ALTERNATIVES AND COSTS 

5.1 SITE EVALUATION 
Evaluation of possible WWTF sites resulted in two alternative locations, a west site and an east site.   

5.1.1 WEST SITE 
The site of the existing wastewater lagoons in southwest Liberty was considered as a possible location for 
construction of a Liberty WWTF.  This west site has several challenges.  The site consists of wetlands, is 
heavily forested, and is located in the 100-year flood plain.  There is no good access route to the site and 
construction of an access road would be required.  As described in Section 4, a discharge from a WWTF 
at this site has potential Antidegradation review difficulties and would likely require the highest level of 
treatment.  However, direct discharge at this location is possible due to the absence of any levee. 

5.1.2 EAST SITE 
The City owned land west of the water treatment facility well fields and east of the water treatment 
facility lime lagoons was considered as a possible location for a Liberty WWTF.  This east site is the 
location of the East Pump Station and is located in the 100-year flood plain.  The site does not appear to 
be impacted by existing wetlands, and is easily accessible from Old State Highway 210.   Discharge from 
a WWTF at this site would either be to the Missouri River or to Shoal Creek.  As described in Section 4, a 
Missouri River discharge would likely require the lowest level of treatment and be most likely to pass an 
Antidegradation review.  A Shoal Creek discharge has potential Antidegradation difficulties and would 
likely require a higher level of treatment.  Both discharge alternatives would be required to pass over a 
levee, requiring effluent pumping. 

5.1.3 RECOMMENDATION 
The east site is recommended for further evaluation because of the accessibility and discharge 
alternatives.  A Missouri River discharge is anticipated. 

5.2 CONVEYANCE PROJECTS AND COSTS 
Wastewater conveyance and storage improvements are necessary to accommodate flows to a new Liberty 
WWTF.  If the City treats its own wastewater at a new east facility, the following conveyance 
improvements are recommended: 

 Construction of an interceptor aligned parallel to the existing Little Shoal Creek/Liberty West 
Interceptor.  This interceptor would consist of 6,640 linear feet of 42-inch pipe and 6,940 linear 
feet of 48-inch pipe. This interceptor was considered in the 1994 Little Shoal Creek Sewer 
Service study. The City has an agreement with KCMO to pay 65% of the cost of this 
improvement. However, the low pressure pump station will be the point of separation from the 
KCMO system. For the purpose of this study, it is assumed that in Liberty WWTF alternatives 
(Alternatives 1 – 3), the new interceptor will be dedicated to Liberty flow and the City will pay 
100% of the cost of this improvement.  If the KCMO option is chosen, costs will be split, with 
65% paid by Liberty and 35% paid by KCMO. 

 Construction of a 4 million gallon per day (MGD) west pump station (3 X Average Flow) to 
convey wastewater to the Liberty WWTF. 
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 Construction of a 5 million gallon (MG) earthen excess flow holding basin at the west, former 
wastewater lagoon, site to limit the peak flow conveyed to the new WWTF. 

 Construction of a forcemain from the new west pump station to the existing City-owned 
forcemain. 

 Construction of a 5 MG covered concrete excess flow holding basin at the east site, adjacent to 
the existing water treatment facility lime lagoon to limit the peak flows treated at the new 
WWTF. 

 
Capital costs for these improvements are shown in Table 5-1. 
 

Table 5-1. Liberty Conveyance Improvement Costs. 

Facilities Cost 

Parallel to Little Shoal Creek Interceptor (West Interceptor) $8,289,000 

West Side EFHB and Pump Station $3,396,000 

West Side FM $364,000 

East Side EFHB $3,281,100 

SUBTOTAL $15,330,100 

GENERAL  

Contingency and Engineering $6,132,040 

Little Shoal Creek Easement $252,000 

Total $21,714,140 

 

West Liberty flow would be diverted from the West Interceptor to a pump station for conveyance to the 
Liberty WWTF on the east site.  A 3,500 linear foot forcemain from the pump station to the existing east 
forcemain would be constructed to convey flows to the new WWTF.  Separation from KCMO would be 
accomplished either by a diversion structure which allows the KCMO flow to pass to the Shoal Creek 
Interceptor/Birmingham PS (flow signal received from KCMO monitoring stations) or by physical 
separation of the Liberty and KCMO flows as they enter the West Interceptor. Physical separation within 
the collection system is recommended and will require the construction of the parallel segment of the west 
interceptor. There are a few Liberty connections to the west interceptor/Little Shoal Creek interceptor 
between the existing low pressure pump station and I-35. Rather than pumping these connections to a 
dedicated Liberty interceptor, these connections would likely be metered. 

To protect the City from additional sanitary sewer overflows (SSOs), the construction of excess flow 
holding basins (EFHB) at the West lagoon site and the East lagoon site is recommended.  For cost 
estimating purposes, the basins are sized based on the capacity of the interceptors feeding them. 

During a storm event, EFHBs will allow the City to reduce peaks at the treatment facility.  Given the 
proximity of east EFHB to the public and the need to avoid odors, a covered, concrete basin is 
recommended.  A grass-lined earthen EFHB at the west site is desirable.  Modification/rehabilitation of 
the existing west lagoons may be possible.  

Recommended improvements are shown in Figure 5-1. 
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Figure 5-1 Conveyance System Improvements 

5.3 WASTEWATER TREATMENT FACILITY 
The soil characteristics of the proposed WWTF site indicate structures will likely require piles, which are 
included in cost estimates for this facility.  In addition to site considerations and conveyance cost 
estimates, the following process alternatives were evaluated.  Both include raw water pumping and 
screening. 

5.3.1 PROCESS OPTION 1 
Process Option 1 (Alternative 1) represents a higher capital cost option with the potential for lower 
operations and maintenance (O&M) costs. In Process Option 1 (Figure 5-2), flow would continue from 
influent screening to Primary Clarifiers which allow suspended solids to settle and grease/oil to rise and 
be skimmed off.  Primary sludge would be removed from the basin and sent through grit removal and 
gravity thickening.  Flow from Primary Clarifiers would go through Biological Nutrient Removal (BNR) 
basins where flow passes through three sequential stages: an anaerobic stage, anoxic stage and aerobic 
stage.  Part of the mixed liquor from the BNR process would be recycled after the aerobic stage and sent 
back to the anoxic stage.  The remaining mixed liquor would be conveyed to secondary clarifiers which 
allow biological floc to settle and the sludge to be removed.   Part of this activated sludge returns to 
anaerobic stage of the BNR process and the remaining waste activated sludge is conveyed to a gravity 



 

Liberty WW
HDR No. 17

belt thicke
facility he
meet efflu

Sludge fro
Digested 

Tertiary fi
are not inc

 

TF Feasibility St
70827 

ener.  Wastew
eadworks.  W
uent bacteria l

om the gravity
sludge would

filtration and r
cluded in curr

tudy 

water removed
Wastewater fro

limits. 

y thickener an
d be dewatere

reaeration ma
rent estimates

Figure 

 

d from the slu
om the second

nd the gravity
d mechanical

ay be applicab
s. 

5-2 Process S

 

udge by thick
dary clarifiers 

y belt thicken
lly and ready 

ble based on t

Schematic, P

kening would 
would then u

ner would be a
for disposal. 

the desired ef

Process Optio

then be conv
undergo UV d

anaerobically
  

ffluent quality

on 1 

eyed back to 
disinfection to

 digested.  

y in the future

5-4 

the 
o 

e but 

 



 

Liberty WWTF Feasibility Study  5-5 
HDR No. 170827 

Costs for Process Option 1 are shown in Table 5-2. 

Table 5-2. Capital Costs Alternative 1 

Facilities  Costs 

Parallel to Little Shoal Creek Interceptor (West Interceptor)   $8,289,000 

West Side EFHB and Pump Station  $3,396,000 

West Side FM  $364,000 

East Side EFHB   $3,281,100 

CONVEYANCE SUBTOTAL  $15,330,100 

Raw Wastewater Lift Station   $1,358,000 

Raw Wastewater Meter Vault  $143,000 

Raw Wastewater Flow Splitter  $177,000 

Headworks Building   $1,340,000 

Primary Clarifiers #1 and #2   $1,926,000 

Aeration Basins #1 and  #2  $3,420,000 

Secondary Clarifiers Flow Splitter  $143,000 

Secondary Clarifiers #1 and #2  $2,899,000 

UV Disinfection Structure  $931,000 

RAS/WAS Lift Station #1  $648,000 

Laboratory  $550,000 

Gravity Thickener  $262,000 

Sludge Pump Station  $648,000 

Digester Building  $1,427,000 

Anaerobic Digester/Sludge Storage Basins  $4,767,000 

Sludge Handling Building – 20% Solids  $1,662,000 

Outfall  $2,670,000 

Electrical/Instrumentation/Controls  $3,746,000 

Site Work  $2,497,100 

Site Piping  $2,497,100 

Overhead and Profit  $3,371,000 

WWTF SUBTOTAL  $37,082,200 

SUBTOTAL  $52,412,300 

GENERAL   

Contingency and Engineering  $23,061,000 

Little Shoal Creek Easement  $252,000 

TOTAL   $75,725,300 



 

Liberty WW
HDR No. 17

5.3.2 P
Process O
potentially
then be co
heavily lo
settling an
Wastewat

Digested b
Alternativ
Mechanic

Tertiary fi
in current

 

TF Feasibility St
70827 

PROCESS OPT
Option 2 (Figu
y higher O&M
onveyed direc
oaded than in 
nd return slud
ter from the s

biosolids wou
vely, sludge w
cal dewatering

filtration and r
t cost estimate

tudy 

TION 2 
ure 5-3) is Alt
M costs. Raw
ctly to BNR b
Process Optio

dge.  Waste ac
econdary clar

uld be dewate
with 3-4% TS 
g is included 

reaeration ma
es. Costs for P

Figure 

ternative 2 an
w wastewater w
basins.  Witho
on 1, with hig
ctivated sludg
rifiers would 

ered mechanic
 could be app
in cost estima

ay also be incl
Process Optio

5-3 Process S

 

nd represents a
would flow fr
out primary cl
gher aeration 
ge would be c
then undergo

cally to >20%
plied to reed b
ates for this st

luded in this 
on 2 are show

Schematic, P

a lower capita
rom screening
larifiers, the B
costs.  Secon

conveyed to a
o UV disinfec

% total solids 
beds, reducing
tudy. 

alternative in
wn in Table 5-

Process Optio

al cost alterna
g to grit remo
BNR basins w
ndary clarifier
aerobic digesti
tion. 

(TS) and read
g frequency o

n the future bu
3. 

on 2

ative with 
oval.  Flow wo
would be mor
rs would facil
ion and storag

dy for disposa
of sludge haul

ut are not incl

5-6 

ould 
e 
litate 
ge. 

al.  
ling. 

uded 

 

 



 

Liberty WWTF Feasibility Study  5-7 
HDR No. 170827 

 

Table 5-3.  Capital Costs Alternative 2  

Facilities Costs 

Parallel to Little Shoal Creek Interceptor (West Interceptor) $8,289,000 

West Side EFHB and Pump Station $3,396,000 

West Side FM $364,000 

East Side EFHB $3,281,100 

 CONVEYANCE SUBTOTAL $15,330,100 

Raw Wastewater Lift Station  $1,358,000 

Raw Wastewater Meter Vault $143,000 

Raw Wastewater Flow Splitter $177,000 

Headworks Building  $1,340,000 

Aeration Basins #1 and #2  $3,420,000 

Secondary Clarifiers Flow Splitter $143,000 

Secondary Clarifiers #1 and #2 $2,899,000 

UV Disinfection Structure $931,000 

RAS/WAS Lift Station #1 $648,000 

Laboratory $550,000 

Sludge Pump Station $648,000 

Aerobic Digester / Sludge Storage Basins #1-#4 $2,356,000 

Sludge Handling Building - 20% Solids $1,662,000 

Outfall 2670000 

Electrical / Instrumentation / Controls $2,842,000 

Site Work $1,894,500 

Site Piping $1,894,500 

Overhead and Profit $2,558,000 

WWTF SUBTOTAL $28,134,000 

SUBTOTAL $43,464,100 

GENERAL  

Contingency and Engineering $19,124,000 

Little Shoal Creek Easement $252,000 

TOTAL $62,840,100 

 

5.3.3 PHASED PROCESS OPTION 2 
A phased WWTF option was evaluated (Alternative 3). This phased option considered construction of the 
Process Option 2 facilities in a phased approach. Initially the west flow would continue to KCMO as in 
the current configuration but the east flow would be treated in a Liberty WWTF. The WWTF would be 
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expanded in 2022 to accommodate additional east side growth and all of the west side flows.  Project 
costs for this alternative are shown in Table 5-5 and Table 5-5. 

Table 5-4. Capital Costs Alternative 3, Phase 1 

Facilities Cost 

West Side EFHB and Pump Station $3,396,000 

West Side FM $364,000 

East Side EFHB $3,281,100 

 CONVEYANCE SUBTOTAL $7,041,100 

Raw Wastewater Lift Station  $1,233,000 

Raw Wastewater Meter Vault $143,000 

Raw Wastewater Flow Splitter $177,000 

Headworks Building  $1,340,000 

Aeration Basin 1 $2,210,000 

Secondary Clarifiers Flow Splitter $143,000 

Secondary Clarifiers #1 and #2 $2,899,000 

UV Disinfection Structure $756,000 

RAS/WAS Lift Station #1 $528,000 

Laboratory $550,000 

Sludge Pump Station $528,000 

Aerobic Digester / Sludge Storage Basins #1-#3 $1,856,000 

Sludge Handling Building - 20% Solids $1,662,000 

Outfall $2,670,000 

Electrical / Instrumentation / Controls $2,504,000 

Site Work $1,669,500 

Site Piping $1,669,500 

Overhead and Profit $2,254,000 

WWTF SUBTOTAL $24,792,000 

SUBTOTAL $31,833,100 

Contingency and Engineering $14,007,000 

TOTAL $45,840,100 
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Table 5-5. Capital Costs Alternative 3, Phase 2 

Facilities 

Parallel to Little Shoal Creek Interceptor (West Interceptor) $8,289,000 

 CONVEYANCE SUBTOTAL $8,289,000 

Raw Wastewater Lift Station  $125,000 

Aeration Basin 2 $1,710,000 

UV Disinfection Structure $100,000 

RAS/WAS Lift Station #1 $120,000 

Sludge Pump Station $120,000 

Aerobic Digester / Sludge Storage Basins #1-#3 $856,000 

Electrical / Instrumentation / Controls $606,000 

Site Work $303,100 

Site Piping $454,650 

Overhead and Profit $439,000 

WWTF SUBTOTAL $4,833,750 

SUBTOTAL $13,122,750 

Contingency and Engineering $5,775,000 

Little Shoal Creek Easement $252,000 

TOTAL $19,149,750 
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6 KANSAS CITY, MISSOURI PROJECTS AND COSTS 

6.1 INTRODUCTION 
Continued use of wastewater treatment services from KCMO will result in ongoing treatment charges and 
capital expenditures within Liberty’s collection system. These projects and costs are described and 
quantified in this section.  

6.2 OVERFLOW CONTROL PLAN 
The KCMO Water Services Department has developed an Overflow Control Plan (OCP) for reducing 
overflows from the City’s wastewater collection and treatment system.  The KCMO OCP indicates that 
major improvements to the Birmingham Pump Station, improvements to the Birmingham WWTP and 
additional conveyance/storage capacity north of the Missouri river are planned.  Projects which are 
expected to provide the primary benefits to the City include capacity upgrades to the Birmingham Pump 
Station and forcemain. These improvements are tentatively scheduled for 2023-2024.  

According to the OCP, completion of the OCP is estimated to cost $2.4 billion (in 2008 dollars) over the 
next 25 or more years.  The costs of these improvements will be allocated to users based on the Cost of 
Service (COS) study which KCMO is currently updating.  The treatment charges paid by Liberty to 
KCMO will begin increasing in 2012 to cover the cost of the OCP improvements.  

6.3 SEWAGE TREATMENT COSTS 
Two KCMO rate scenarios were considered. Scenario A (Alternative 4) includes the rate increases 
reported by KCMO. Scenario B (Alternative 5) represents lower rate increases based on the possibility 
that lower rates for wholesale customers may be available as a result of the COS study. Rate increases for 
both scenarios are shown in Table 6-1. 

6.4 CAPITAL IMPROVEMENTS 
If the City continues to convey flow to KCMO for treatment, the following additional conveyance 
improvements are recommended. Capital costs for the conveyance improvements included in Alternatives 
4 and 5 are shown in Table 6-2. 

 Construction of an interceptor aligned parallel to the existing Little Shoal Creek/Liberty West 
Interceptor.  This interceptor would consist of 6,640 linear feet of 42-inch pipe and 6,940 linear 
feet of 48-inch pipe. This interceptor was recommended in the 1994 Little Shoal Creek Sewer 
Service study. The City has an agreement with KCMO to pay 65% of the cost of this 
improvement. 

 Construction of an earthen excess flow holding basin (EFHB) and pump station on the west side 
at the site of a former wastewater lagoon. This EFHB will provide the capacity to delay flow 
peaks at times when the Birmingham Pump Station is unable to convey the City’s wastewater.  
This is needed because the Birmingham Pump Station improvements are not scheduled until 
2023-2024, so peak flow capacity will continue to be problematic in the near term. Further 
discussion with KCMO would be warranted to investigate cost sharing alternatives for a west side 
EFHB. 

 Construction of a covered concrete EFHB and pump station on the east side, adjacent to the water 
facility lime lagoon.  City staff has reported overflows from this basin. The EFHB will provide 
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additional storage within the City’s collection system without adding to the capacity limitations at 
the Birmingham pump station. 

 
Recommended improvements are show in Figure 6-1and Figure 6-2.  

 
 

Table 6-1.  Annual Increases in KCMO Wastewater Treatment Fees 
 Scenario A Scenario B 

2012   
2013 15% 10% 
2014 15% 10% 
2015 15% 10% 
2016 13% 8% 
2017 13% 8% 
2018 13% 8% 
2019 13% 8% 
2020 13% 8% 
2021 3% 3% 
2022 3% 3% 
2023 3% 3% 
2024 3% 3% 
2025 3% 3% 
2026 3% 3% 
2027 3% 3% 
2028 3% 3% 
2029 3% 3% 
2030 3% 3% 
2031 3% 3% 
2032 3% 3% 
2033 3% 3% 
2034 3% 3% 
2035 3% 3% 
2036 3% 3% 
2037 3% 3% 
2038 3% 3% 
2039 3% 3% 
2040 3% 3% 
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Table 6-2. KCMO Capital Costs 

FACILITIES QUANTITY COST 

Facilities   

Parallel to Little Shoal Creek Interceptor (West Interceptor)1  $5,388,000 

West Side EFHB   $3,171,200 

East Side EFHB and Pump Station  $5,531,100 

SUBTOTAL $14,090,300 

GENERAL 

Engineering and Contingency  $6,199,732 

Little Shoal Creek Easement   $252,000 

TOTAL $20,542,032 

1. Cost represents Liberty's share of the improvements (65%).   
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Figure 6-2 West Side Conveyance System Improvements 
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7 FINANCIAL EVALUATION 

7.1 INTRODUCTION 
The five alternatives described in Section 5 and 6 were evaluated to determine the most beneficial 
solution for the City in the long-term as well as the short-term.  Alternatives were evaluated based on net 
present value as well as annual revenue requirements. Capital and operations and maintenance (O&M) 
costs were developed for the five alternatives. The alternatives and their associated costs are summarized 
below as they relate to the financial analysis. Full descriptions are found in Sections 5 and 6. 

7.1.1 LIBERTY WWTF ALTERNATIVES 

7.1.1.1 ALTERNATIVE 1 
Alternative 1 is a higher capital cost option with the potential for lower operating costs. It includes 
primary clarifiers and biological nutrient removal along with anaerobic digesters. Construction begins in 
2014 with the new treatment facility operational in 2016. The estimated capital cost is $75.7 Million. The 
annual O&M costs in the first year are expected to be $1.32 Million. 

7.1.1.2 ALTERNATIVE 2 
Alternative 2 is a lower capital cost option with the potential for higher operating costs. It includes 
biological nutrient removal and aerobic digestion and will have a higher aeration load than Alternative 1. 
Construction begins in 2014 with the new treatment facility operational in 2016. The estimated capital 
cost is $62.8 Million. The annual O&M costs in the first year are expected to be $1.37 Million. 

7.1.1.3 ALTERNATIVE 3 
Alternative 3 is a phased version of Alterative 2 which allows the initial capital cost of the treatment 
facility to be reduced but requires that the City pay KCMO treatment rates for a portion of the City’s flow 
until the second phase is constructed. Construction of Phase 1 begins in 2014 with the new treatment 
facility operational in 2016. The west side flows continue to flow to KCMO until Phase 2 is operational in 
2024. The estimated Phase 1 capital cost is $45.8 Million with annual O&M costs in the first year of 
$1.09 Million. The estimated capital cost for Phase 2, in 2012 dollars, is $19.2 Million. The annual O&M 
costs in the first year are expected to be $1.37 Million. 

7.1.2 KCMO ALTERNATIVES 

7.1.2.1 ALTERNATIVE 4 
Alternative 4 includes the capital and O&M costs for the recommended conveyance improvements and 
KCMO treatment charges at the rates reported by KCMO. The estimated capital cost is $20.5 Million. 
New facilities are operational beginning in 2016. 

7.1.2.2 ALTERNATIVE 5 
Alternative 5 includes the same capital and O&M costs as Alternative 4, but includes reduced rates which 
may be negotiated with KCMO. New facilities are operational beginning in 2016. 
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7.2 PROJECTIONS 
A financial model was developed to evaluate the alternatives. The model is included in Appendix C. The 
following parameters were used in the development of the financial model. 

7.2.1 EXISTING OPERATIONS COSTS 
Existing utility operations costs were included in the revenue requirements for each alternative. These 
costs were developed using the existing budget. Each expense category was escalated based on historical 
trends, with an overall average of approximately 2.0% per year. Depreciation expenses were not included. 

7.2.2 NEW FACILITY OPERATIONS COSTS 
New facility operations costs were estimated based on additional labor, materials, utilities, chemicals, and 
sludge hauling for each alternative. A payment to an equipment replacement sinking fund was also 
included based on expected life of major new pieces of equipment.  

7.2.3 DEBT SERVICE 
New and existing debt service costs were included. New debt service payments were estimated based on 
capital costs, conventional bonds, and a 25-year amortization. Payment schedules include capitalizing 
interest so that the first debt payment is due in July of 2016.  State Revolving Fund (SRF) loans may be 
available. These loans would have lower interest rates than assumed, but would be limited to 20-year 
terms. Because the availability of SRF funds is uncertain, the model is based on conventional bonds. 

7.2.4 DEBT COVERAGE 
Debt coverage of 25% is included in the financial model for existing and new debt. Debt coverage is 
required by the writer of each bond.  Typical coverage requirements vary from 10% to 25%.  

7.3 NET PRESENT VALUE 
The net present value of each alternative was calculated over the period 2012-2040. Net present value 
allows a series of future payments to be discounted back to current costs.  The salvage value or remaining 
life of facilities was not considered in this evaluation. Net present values and total costs through 2040 for 
each alternative are shown in Table 7-1. All Liberty alternatives have lower net present values and lower 
total costs than the KCMO alternatives.   

Table 7-1. Net Present Value and Total Costs. 
Alternative Net Present Value Total Costs through 2040 
Alternative 1 $145,130,000 $281,380,000 
Alternative 2 $132,100,000 $248,800,000 
Alternative 3 $145,100,000 $275,150,000 
Alternative 4 $218,950,000 $452,330,000 
Alternative 5 $167,800,000 $339,960,000 

 

All Liberty alternatives have lower net present values and lower total costs than the KCMO alternatives.  
A sixth alternative was developed to determine the annual KCMO rate increases which would result in a 
net present value equal to Alternative 2, the lowest net present value alternative. The required rates are 
shown in Table 7-2. 
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Table 7-2. KCMO Rates to Match Lowest Net Present Value. 
Year % Increase Year % Increase 
2012 - 2027 3% 
2013 5% 2028 3% 
2014 4% 2029 3% 
2015 4% 2030 3% 
2016 4% 2031 3% 
2017 4% 2032 3% 
2018 4% 2033 3% 
2019 4% 2034 3% 
2020 4% 2035 3% 
2021 3% 2036 3% 
2022 3% 2037 3% 
2023 3% 2038 3% 
2024 3% 2039 3% 
2025 3% 2040 3% 
2026 3%   

 

7.4 REVENUE REQUIREMENTS 
Annual revenue requirements for each alternative are shown in Figure 7-1. 
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 Future Planning.  The Liberty WWTF alternatives include treatment levels which are believed to 
be required in the next 10-20 years, including nutrient removal and disinfection. The KCMO 
Birmingham WWTP is adding disinfection, but it does not currently provide nutrient removal, 
nor is the addition of nutrient removal included in the OCP. Therefore, if KCMO is required to 
provide nutrient removal at Birmingham in the future additional capital projects would likely be 
required.  
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8 RECOMMENDATION 
The analysis in Section 7 indicates that all Liberty WWTF alternatives have a lower net present value and 
lower total revenue requirements than the KCMO alternatives evaluated. In addition, there are economic 
and non-economic benefits to pursuing a Liberty WWTF. Capacity limitations in the KCMO system have 
limited the ability of the City to permit sewer extensions, which could ultimately limit growth. Backups in 
the collection system have resulted in sanitary sewer overflows (SSOs) which expose the City to liability. 
Therefore, it is recommended that the City continue to pursue a Liberty WWTF to allow disconnection 
from the KCMO system. It is recommended that the Liberty WWTF be located at the east site with 
discharge to the Missouri River.  

Negotiations with KCMO should continue and may result in more favorable rate increases. If these 
negotiations result in significantly lower rate increases than those depicted in Table 7-1, the City should 
re-evaluate the feasibility of constructing its own wastewater treatment facility. 
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9 IMPLEMENTATION 
There are a number of steps which must be completed in order to proceed with the recommended plan, as 
described below. The implementation schedule is shown in detail in Figure 9-1. 

9.1 ANTIDEGRADATION REVIEW 
All new and expanded discharges in the state are subject to an Antidegradation review. The process 
allows the Missouri Department of Natural Resources (MDNR) to evaluate the impact of new and/or 
increased wastewater discharge in the waters of the state. The determination is based on the level of 
protection assigned to the pollutants of concern (POCs) within the receiving water , the type of receiving 
water, existing water quality of the receiving water, the necessity of degradation, and the social and 
economic importance of the proposed discharge.  

Antidegradation reviews are based on the permitted or design flow rate; therefore a discharge from a 
Liberty WWTF will be considered a new discharge despite the fact that there is an existing outfall and the 
flow is currently discharged to the same receiving water through another permitted facility.  

The scope of an Antidegradation review varies dramatically based on the receiving water. It is anticipated 
that the process will take approximately 12 months for this project. The steps in the process are as 
follows: 

 Submit Antidegradation Report 
 MDNR Review of Antidegradation Report 
 Submit Draft Operating Permit Application 
 MDNR Review Draft Operating Permit 

 Public Notice Antidegradation Report and Draft Operating Permit 
 

9.2 FACILITY PLAN 
The facility planning process is complementary to the Antidegradation review. Alternatives and costs 
developed in the facility planning process will be used in the Antidegradation review.  In the facility plan, 
process alternatives will be evaluated and selected based on the effluent limits established in the 
Antidegradation review and draft operating permit. Project costs will be refined and value engineering 
opportunities will be identified.  

The facility planning process will take approximately six to eight months. It cannot be completed until 
MDNR has completed its review of the Antidegradation report. The steps in this process are as follows: 

 Treatment Process Evaluation 
 Biosolids Process Evaluation 
 Environmental Clearances 
 Preliminary Cost Estimate for Antidegradation Report/Bond Issue 
 Facility Plan Cost Estimate 
 User Charge Impact Analysis 
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 Draft Report 
 Final Report 
 Public Meeting: Alternatives Analysis 
 Public Meeting: Environmental Impacts 
 Public Meeting: User Charge Impacts 
 Submit Facility Plan 

 MDNR Review 

9.3 STATE REVOLVING FUND (SRF) FINANCING 
Financial projections in this study are based on conventional financing, however State Revolving Fund 
(SRF) financing offers financial benefits over conventional financing. It is limited to 20 year terms, but 
offers lower interest rates (currently 2.66% versus ~4.25%). Funds are allocated only once per year, so the 
SRF schedule can ultimately dictate a project’s timeline. 

Funds are allocated in the Intended Use Plan (IUP), which is typically issued in draft form in January and 
finalized in April. In order to be considered fundable, the following conditions must be met: 

 Bond election passed 

 Facility plan approved, including public meetings 

 Application submitted by November 15 – complete (Appendix D). 

9.4 BOND ELECTION TIMING 
Funding a Liberty WWTF through conventional or SRF financing will require a bond election. There are 
a number of factors to consider when selecting the timing for the election. A bond election could be held 
on the following dates. 

Table 9-1. Potential Bond Election Timing. 
Election Call for Election 
August 2012 May 2012 
November 2012 August 2012 
February 2013 November 2012 
April 2013 January 2013 

 

Earlier election dates allow for disconnecting from KCMO sooner, reducing the amounts paid to KCMO, 
but have less certainty in projected cost estimates and permitting. Later dates delay the construction of the 
new Liberty WWTF but allow for more certainty in cost estimates, permitting, and negotiations with 
KCMO. Either an August 2012 or November 2012 bond election would allow for eligibility for the 2014 
SRF IUP. It is likely that later elections would result in not being fundable until the 2015 IUP. It is 
expected that the City would bear significant costs in a February election as there may not be other 
entities sharing the cost, therefore it is not shown on Figure 9-1.  

Prior to the bond election, educational public meetings are recommended to inform voters of the 
economic and non-economic benefits of the recommended plan. 
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9.5 ENGINEERING AND CONSTRUCTION SCHEDULE 
Design and construction of the WWTF, interceptor and EFHB could be phased to allow for delay in 
expenditures if desired, allowing the three projects to be completed at approximately the same time. 
Anticipated design, approval, and construction durations for each project are shown below. 

Table 9-2. Anticipated Design and Construction Durations. 
 

Design 
Regulatory 

Approval/Bid/Award Construction/Startup Total 
WWTF 12 months 5 months 24 months 41 months 
EFHBs 9 months 5 months 14 months 28 months 
Interceptor 9 months 5 months 12 months 26 months 
 

9.6 NEGOTIATION WITH KCMO 
The City’s contract with KCMO requires 2 year notice of intent to separate. Based on anticipated 
construction schedules, this will allow the City to notify KCMO after receiving bids for the construction 
of the WWTF. However, it is anticipated that the City will attempt to finalize negotiations with KCMO 
before authorizing the design of the recommended improvements, which would represent a significant 
investment in the improvements.  

 

  



Figure 9‐1. Liberty WWTF Preliminary Implementation Schedule

Start Date

Duration, 

days Completion Date J F MA M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

6

7 Anti‐Degradation/Evaluation

9 Anti‐Degradation Report 2/21/2012 60 4/21/2012

10 MDNR Review Anti‐Degradation Report 4/21/2012 90 7/20/2012

11 Draft Operating Permit Application 6/20/2012 30 7/20/2012

12 MDNR Review Draft Operating Permit 7/20/2012 90 10/18/2012

13 Public Notice Anti‐Degradation Report and Draft Operating Permit 10/18/2012 30 11/17/2012

14

15 Facility Plan

16 Treatment Process Evaluation 3/22/2012 90 6/20/2012

17 Biosolids Process Evaluation 3/22/2012 90 6/20/2012

18 E i t l Cl 2/21/2012 60 4/21/2012

2012 2013 2014 2015 2016

18 Environmental Clearances 2/21/2012 60 4/21/2012

19 Preliminary Cost Estimate for Antidegradation Report/Bond Issue 4/21/2012 20 5/11/2012

20 Facility Plan Cost Estimate 6/20/2012 20 7/10/2012

21 User Charge Impact Analysis 7/10/2012 10 7/20/2012

22 Draft Report 6/20/2012 8/4/2012

23 Final Report 8/4/2012 9/3/2012

24 Public Hearing: Alternatives Analysis 7/10/2012 30 8/9/2012

25 Public Hearing: Environmental Impacts 7/10/2012 30 8/9/2012

26 Public Hearing: User Charge Impacts 7/10/2012 30 8/9/2012

27 Submit Facility Plan 8/4/2012 9/3/2012

28 MDNR Review 9/3/2012 30 10/3/2012

29

30 Bond Issue

31 Cost Estimate 4/21/2012 5/11/2012

32 Call for Election 4/29/2012 5/29/2012

33 Public Meetings 6/23/2012 7/31/2012

34 B d El ti 7/8/2012 8/7/201234 Bond Election 7/8/2012 8/7/2012

35

36 SRF Process

37 Submit Application (Completed) 11/15/2011

38 Approved Facility Plan 8/15/2012 10/3/2012

39 Missouri Clean Water Commission Decision 4/30/2013 5/30/2013

40

41 KCMO Negotiation

42 KCMO Negotiation 12/27/2011 10/6/2012

43 Notify KCMO of Intent to Separate 2/23/2014 30 3/25/2014

44 Two‐Year Notice Requirement 3/25/2014 700 2/23/2016

45

1
2/2/2012
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