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EXECUTIVE SUMMARY 

1.0 INTRODUCTION 

Freese and Nichols, Inc. (FNI) was retained in 2011 by the City of Kerrville to update the 2007 

Wastewater Master Plan.  The goals of the Wastewater Master Plan were to investigate and analyze the 

existing wastewater treatment plant (WWTP) and collection system and to recommend an integrated 

Capital Improvement Plan (CIP) through the year 2032.  The recommended improvements will serve as a 

basis for the design, construction, and financing of facilities required to meet Kerrville’s wastewater 

service needs as a result of the projected population growth and commercial development. This report 

has been prepared to provide the City of Kerrville a planning tool that will serve as a guide for short-

term and long-term improvements to the infrastructure within the wastewater system.  

2.0 POPULATION 

The City of Kerrville has experienced a historical annual average population growth of 1.4% per year.  

The population projections were developed based on information provided by the City planning and 

utility staff.  As presented to Council and approved in January 2012, it was determined that the city is 

expected to grow to 25,035 residents by 2032.  The projected populations and associated growth rates 

are summarized in Table ES.1.   

Table ES.1 City of Kerrville Projected Population 

Year 
Average Annual 

Growth Rate 
Population 

2012  22,347 

2017 0.30% 22,683 

2022 0.58% 23,355 

2027 0.69% 24,195 

2032 0.67% 25,035 

 

The City wanted to plan for a scenario in which all of the growth could occur in any of the five major 

sanitary sewer service areas:  Jefferson, G-Street, Birkdale, Legion and Quinlan Service Areas.  The 

growth within each service area was focused at the location of the proposed developments within that 

service area.     
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3.0 WASTEWATER FLOWS 

FNI analyzed monthly flow data provided by the City from January 2009 through September 2011 to 

determine the historical trends in system-wide average daily flow and per-capita flow.  The citywide per-

capita flow rate ranged from a low of 90 gpcd in 2011 to 105 gpcd in 2010.  Table ES.2 provides a 

summary of the historical wastewater flows.   

Table ES.2 Historical Wastewater Flows 

Year Population 
Average Daily Flow                 

(MGD) 
Average Per-capita 

Flow (gpcd) Annual Rainfall (inches) 

2009 22,252* 2.18 98 32.72 

2010 22,347 2.36 105 30.13 

2011 22,347** 2.01 90 13.10 

Average   2.18 98  

*    Population assumed to be equal to 2010 census minus population equivalent of 44 permits. 
**  Population assumed to be equal to 2010 census. 

Annual average day wastewater flows for the 2012 and 2032 planning periods were developed by 

analyzing historical average daily flow rates.  Flow projections for future development were added to 

the 2012 existing flows to determine the future average daily flow.   

To project future average wastewater flows, FNI applied a 110 gpcd to future population growth in the 

City of Kerrville WWTP service area for the 2012 and 2032 planning periods.  Table ES.3 provides a 

breakdown of the population and wastewater flow by basin for each planning period. 

Table ES.3 Wastewater Flow Projections by Basin 

Major Basin 

2012  
Average Day 

Flow     
(MGD) 

2012 
Peak Wet 

Weather Flow     
(MGD) 

2032  
Average Day 

Flow     
(MGD) 

2032 
Peak Wet 

Weather Flow     
(MGD) 

Jefferson 0.898 4.885 0.966 7.142 

G-Street 0.169 0.758 0.471 3.868 

Comanche Trace 0.098 0.440 0.382 1.912 

Birkdale 0.279 1.504 0.297 2.169 

Broadway 0.056 0.253 0.056 0.281 

Airport 0.002 0.011 0.002 0.012 

Legion 0.522 2.351 0.522 2.612 

Quinlan 0.311 1.554 0.586 2.930 

Total  2.335 11.756   
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4.0 WASTEWATER COLLECTION SYSTEM ANALYSIS 

The wastewater collection system was evaluated to assess the ability of the system to adequately 

convey wastewater to the WWTP without excessively surcharging or overflowing.  This analysis was 

performed to determine if there are any existing system deficiencies and also to provide a baseline for 

the current level of service.   

Overall, the collection system interceptors convey the peak flow without overflows under existing 

system conditions.  The following areas demonstrate overflows under future conditions: 

 When the Jefferson Lift Station is expanded (Project 1), the peak flows from the Jefferson Lift 

Station will cause the interceptors in the Legion basin, downstream of the Jefferson Lift Station, 

to surcharge (Project 5). 

 As the City of Ingram wholesale flow increases, Knapp Lift Station will need to be expanded and 

a new force main will be constructed which will divert the Knapp Lift Station flows to the Lois 

Street interceptor (Project 3).  As a result of the increased Ingram wholesale flows, the peak 

flows from Knapp Lift Station will cause the interceptors downstream of the lift station to 

surcharge (Project 6).     

 Due to the growth focused in the Whiskey Springs & Gateway developments, the Quinlan Basin 

interceptors will surcharge unless upsized (Project 9).  Due to the continued growth in the 

Comanche Trace development, the Comanche Trace Basin interceptors will surcharge unless 

upsized (Project 10).  Due to the projected growth in the City of Ingram, the Jefferson Basin 

interceptors upstream of Knapp Lift Station will surcharge unless upsized (Project 11). 

5.0 WASTEWATER COLLECTION SYSTEM CIP 

A capital improvements plan (CIP) was developed for the City of Kerrville to ensure high quality 

wastewater service that promotes residential and commercial development.  The recommended 

improvements will provide the required capacity and reliability to meet projected wastewater flows 

through 2032.  FNI utilized the hydraulic model to analyze the wastewater collection system.  Table ES.4 

summarizes the 20-year wastewater collection system capital improvement plan for the City of Kerrville.  

It is recommended that the City fund their Water Reclamation Division at a level which allows for 

sustainable operations, maintenance, and completion of in house projects.  Cities can typically defer 

certain capital expenditures by sufficiently funding annual maintenance efforts.   
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It is recommended that these projects be constructed generally in the order listed; however, 

development patterns may make it necessary to construct some projects sooner or later than 

anticipated.  The collection system improvements are integrated with the WWTP improvements and 

phased into planning periods as described in Section 9.   

Table ES.4 Wastewater Collection System CIP 

Proj. 
No. 

Scope Project Cost 

1 New 5,000 gpm Jefferson Lift Station and 12" & 16" Force Mains $4,539,300 

2 Reduce Broadway Lift Station Capacity to 500 gpm $486,800 

3  New Knapp Wet Well & 12" Force Main $1,258,000 

4  G-Street Lift Station Decommission $78,000 

5  21" Interceptor Downstream of Jefferson Lift Station $1,412,200 

6  15"/18"/21" Interceptors Downstream of Knapp LS $1,849,000 

7  New 5900 gpm Legion Lift Station $4,290,000 

8  New 1,600 gpm Comanche Trace Lift Station & 12” Force Main $1,547,000 

9  Quinlan Basin 10"/12"/15" Interceptors $2,639,900 

10  Comanche Trace 12"/15" Interceptors $1,336,400 

11  15" Interceptor Upstream of Knapp Lift Station $605,300 

Collection System CIP Total: $20,199,900 

 

6.0 WWTP CONDITION ASSESSMENT 

For the treatment plant evaluation, FNI was tasked with performing a risk and capacity assessment for 

the plant, evaluating alternatives for providing wastewater treatment for the 20 year planning period.  

The risk assessment consisted of an evaluation of the condition and criticality of the current Kerrville 

Wastewater Treatment Plant (WWTP) components.   

On January 13, 2012, a team from Freese and Nichols visited the Kerrville WWTP to assess the condition 

of the equipment with the assistance of plant management.  Each major process and piece of 

equipment at the WWTP was evaluated and its condition scored by performance, age, and maintenance 

history.    

Risk can be defined as the “Probability of failure (Condition) multiplied by the consequence of failure 

(Criticality).”  In order to obtain an overall risk score for each treatment component, the condition and 

criticality scores were combined and grouped into categories of either low risk, medium risk or high risk.  
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Overall, five systems or pieces of equipment are considered in High Risk status and should be considered 

potential targets for near-term improvements.  Table ES.5 lists the projects in the High Risk category. 

Table ES.5 Risk Assessment Scores 

Facility Condition Rating Criticality Rating Risk 

Electrical - main Poor Very High Impact High Risk 

Clarifier 3 Poor Very High Impact High Risk 

Chemical Feed System Fair Very High Impact High Risk 

Oxidation Ditch Fair Very High Impact High Risk 

RAS Pump Stations Fair Very High Impact High Risk 

 

7.0 WWTP CAPACITY ASSESSMENT 

The WWTP capacity assessment consisted of a hydraulic analysis, treatment process and regulatory 

analysis, and flow equalization capacity analysis.   

An updated hydraulic profile was developed and a single 12” pipeline between the Junction Box and the 

clarifiers was identified as an area of concern.  This design flaw has not been an operational issue.  The 

capacities of the individual processes at the plant were evaluated based on the current regulations set 

forth by the “TCEQ Chapter 217 Design Criteria for Wastewater Systems”.  The media filters are 

currently the only process that does not meet the TCEQ 217 requirements for the permitted level of 

flow.  The results from each analysis were combined and evaluated to determine the project 

prioritization and anticipated project costs for the identified plant deficiencies.   

8.0 WASTEWATER SYSTEM ALTERNATIVES FOR FUTURE TREATMENT 

In conjunction with the assessments presented in the previous section, FNI selected three future 

alternatives for the City of Kerrville to provide wastewater treatment in the future.  The three 

alternatives were: 

 Alternative 1:  Extend the life of the existing WWTP by completing the projects prioritized based 

on risk and capacity assessments. 

 Alternative 2:  Add a new parallel 1.5 MGD BNR train at the current WWTP site. 

 Alternative 3:  Construct a new BNR WWTP at another location. 
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Table ES.6 lists the total project costs associated with each Alternative.  Due to the fact that Alternative 

1 remains the lowest cost alternative and the treatment plant staff is familiar with the operation of the 

current equipment, FNI recommended that the City pursue Alternative 1 for the future needs of the 

Kerrville WWTP.  In May 2012, the City Council gave direction to proceed forward with Alternative 1.  

Table ES.7 lists the projects and the associated costs for the recommended Alternative 1.     

Table ES.6 Alternative Costs 

Alternative Description Project Cost 

1 Rehabilitate existing WWTP $11,305,023 

2 Add parallel 1.5 MGD BNR train to the existing WWTP $17,091,649 

3 Construct new BNR WWTP off-site $37,960,000 

 

Table ES.7 Plant Rehabilitation Projects and Estimated Cost 

Proj. 
No. 

Scope Project Cost 

1 Add Additional Clarifier $2,268,014  

2 Upgrade Electrical System $1,444,500  

3 Oxidation Ditch Rehab $1,283,344  

4 Parallel 12” Pipe $41,580  

5 Rehabilitate Clarifier No. 3 and repair Clarifier No. 1 WAS valve $502,909  

6 Increase Filter Capacity $3,532,454  

7 Flow Equalization Basin and Lift Station $2,085,244  

8 Rehabilitate Chemical Feed System $101,250  

9 Rehabilitate RAS Pump Station $45,728  

WWTP CIP Total: $11,305,023 

 

9.0 WASTEWATER CAPITAL IMPROVEMENTS PLAN 

An integrated wastewater capital improvements plan (CIP) was developed for the City of Kerrville to 

combine and prioritize the wastewater collection system and treatment plant CIP projects.  A 3% annual 

inflation factor was applied to each of the projects beyond 2013 as shown in Table ES.8 for each 

planning period.  For the planning period 2014 to 2019, the annual inflation factor was applied through 

the year 2019 and for the planning period 2020 to 2032, the annual inflation factor was applied through 

the year 2032.  
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It is recommended that the City fund their Water Reclamation Division at a level which allows for 

sustainable operations, maintenance, and completion of in house projects.  Cities can typically defer 

certain capital expenditures by sufficiently funding annual maintenance efforts.  It is recommended that 

these improvements be constructed generally in the order shown; however, it is understood that 

development in certain parts of the City may make it necessary to construct certain future 

improvements sooner than anticipated.   

Table ES.8 Wastewater System Integrated 20-Year CIP  

  

Proj. 
No. 

Project Description Project Cost 
Project Cost  

with 3%  
Annual Inflation 

FY
 2

0
13

 

1 Jefferson Lift Station Expansion & 12"/16" Force Mains  $    4,539,300  $    4,539,300 

2 Add New Clarifier at WWTP  $    2,268,014  $    2,268,014 

3 Upgrade WWTP Electrical System  $    1,444,500  $    1,444,500 

4 Reduce Broadway Lift Station Capacity to 500 gpm  $       486,800  $       486,800 

5 Project Contingency  $    1,500,000  $    1,500,000 

Total 2013  $  10,238,614  $  10,238,614 

9
10

2
-

9
10

2
 

1 WWTP Oxidation Ditch Rehab  $    1,283,344  $    1,578,384 

2 New Knapp Wet Well & 10" Force Main  $    1,211,000  $    1,489,409 

3 G-Street Lift Station Decommission  $         78,000  $         95,932 

4 21-inch Interceptor Downstream of Jefferson Lift Station  $    1,412,200  $    1,736,865 

5 Project Contingency  $       215,456  - 

Total 2014 - 2019  $    4,200,000  $    4,900,590 

2
02

0
 &

 B
ey

o
n

d
  

C
o

lle
ct

io
n

 S
ys

te
m

 15"/18"/21" Interceptors Downstream of Knapp Lift Station  $    1,849,000  $    3,339,479 

New 5900 gpm Legion Lift Station  $    4,290,000  $    7,748,169 

New 1600 gpm Comanche Trace Lift Station  $    1,547,000  $    2,794,037 

Quinlan Basin 10"/12"/15" Interceptor  $    2,844,900  $    5,138,174 

Comanche Trace 12"/15" Interceptors  $    1,336,400  $    2,413,672 

15" Interceptor Upstream of Knapp Lift Station  $       605,300  $    1,093,232 

W
W

TP
 

Parallel Clarifier Effluent Pipe  $         41,580  $         75,098 

Clarifier Rehab & Repair  $       502,909  $       908,303 

Increase Filter Capacity  $    3,532,454  $    6,379,159 

FEB & Lift Station Capacity Increase  $    2,085,244  $    3,766,159 

Rehab Chemical Feed System  $       101,250  $       182,868 

Rehab RAS Pump Station  $         45,728  $         82,589 

Total 2020 & Beyond  $  18,781,765  $  33,920,939 

    Grand Total  $  33,220,379 $  49,060,143 
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1.0 INTRODUCTION 

Freese and Nichols, Inc. (FNI) was retained in 2011 by the City of Kerrville to update the 2007 

Wastewater Master Plan.  The goals of the Wastewater Master Plan were to investigate and analyze the 

existing wastewater treatment plant (WWTP) and collection system and to recommend an integrated 

Capital Improvement Plan (CIP) through the year 2032.  The recommended improvements will serve as a 

basis for the design, construction, and financing of facilities required to meet Kerrville’s wastewater 

service needs as a result of the projected population growth and commercial development.  This report 

has been prepared to provide the City of Kerrville a planning tool that will serve as a guide for short-

term and long-term improvements to the infrastructure within the wastewater system.  

1.1 SCOPE OF WORK 

The major elements of the scope of this project include: 

 Land Use Assumptions for 20-year Planning Period 

 Population and Wastewater Flow Projections for 20-year Planning Period  

 Wastewater Model Update and Calibration 

 Inventory of WWTP Facility Assets & Site Visits 

 Development of Treatment Facility Prioritization Scoring System  

 Prioritize WWTP Rehabilitation Projects 

 Evaluation of Existing WWTP Capacity and Regulatory Compliance 

 WWTP Alternative Analysis 

 Wastewater System Improvement Alternatives for 20-year Planning Period  

 Wastewater System Capital Improvement Plan and Master Plan Report  
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1.2 LIST OF ABBREVIATIONS 

Table 1.1 List of Abbreviations 

Abbreviation Actual 

ADF Average Day Flow 

AO Anoxic-oxic 

BNR Biological Nutrient Removal 

BOD Biochemical Oxygen Demand 

CIP Capital Improvements Plan 

ETJ Extraterritorial Jurisdiction 

FEB Flow Equalization Basin 

FM Force Main 

FNI Freese and Nichols, Inc.  

GIS Geographic Information System 

gpad Gallons per Commercial Acre per Day 

gpcd Gallons per Capita per Day 

gpd Gallons per Day 

gpm Gallons per Minute 

H2S Hydrogen Sulfide 

I/I Infiltration and Inflow 

LS  Lift Station 

MCC Motor Control Center 

MG Million Gallons 

mg/l Milligrams per Liter 

MGD Million Gallons per Day 

ML Mixed Liquor 

NH3-N Ammonia Nitrogen 

OPCC Opinion of Probable Construction Cost 

P Phosphorus 

RAS Return Activated Sludge 

SCADA Supervisory Control and Data Acquisition 

SRT Solids Retention Time 

SS Suspended Solids 

SSO Sanitary Sewer Overflow 

TCEQ Texas Commission on Environmental Quality  

TPDES Texas Pollutant Discharge Elimination System 

WAS Waste Activated Sludge 

WSE Water Surface Elevation 

WWTP Wastewater Treatment Plant 
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2.0 POPULATION 

Population projections are an important element in the analysis of wastewater systems.  Wastewater 

flows depend on the residential population and commercial development served by the systems.  A 

thorough analysis of historical and projected populations provides the basis for future wastewater flows. 

2.1 HISTORICAL POPULATION 

The City of Kerrville has experienced an average annual historical population growth of 1.4% per year.  

The historical census populations are shown in Table 2.1.   

Table 2.1 City of Kerrville Historical Census Population 

Year 
Average Annual 

Growth Rate 
Population 

1980 2.1% 15,276 

1990 1.4% 17,384 

2000 1.7% 20,425 

2010 0.9% 22,347 

2.2 PROJECTED POPULATION 

The population projections were developed based on information provided by the City planning and 

utility staff as seen in Appendix A.  As presented to Council and approved in 2012, the city is expected to 

grow 2,688 residents by 2032.   

The projected populations and associated growth rates are summarized in Table 2.2.  The year 2012 was 

assumed to have the same population as the 2010 census.  The population growth over the next 20 

years was based on the following growth scenario: 

 Years 2012 – 2016: 25 building permits/year 

 Years 2017 – 2021: 60 building permits/year 

 Years 2022 – 2031: 80 building permits/year 

Beyond 2032, the annual growth is expected to be 1.0%.  The 2032 population is estimated to be 25,035.  

The City Council approved this projected population in 2012. 
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Table 2.2 City of Kerrville Projected Population 

Year 
Annual 

Growth Rate 
Population 

2012   22,347 

2013 0.24% 22,400 

2014 0.23% 22,452 

2015 0.24% 22,505 

2016 0.23% 22,557 

2017 0.56% 22,683 

2018 0.55% 22,809 

2019 0.55% 22,935 

2020 0.55% 23,061 

2021 0.54% 23,187 

2022 0.72% 23,355 

2023 0.71% 23,523 

2024 0.71% 23,691 

2025 0.70% 23,859 

2026 0.70% 24,027 

2027 0.69% 24,195 

2028 0.69% 24,363 

2029 0.68% 24,531 

2030 0.68% 24,699 

2031 0.68% 24,867 

2032 0.68% 25,035 

 

2.3 POPULATION DISTRIBUTION 

For wastewater master planning, the distribution of population is as important as the total number.  The 

magnitude and distribution of the growth in population will dictate where future water and wastewater 

infrastructure is required.  It is important to note that projecting future population is challenging, 

especially for relatively small geographic areas such as individual cities because it can be difficult to 

predict how fast or slow development will occur when there are a variety of circumstances that can 

impact it.    
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The City of Kerrville is divided into five major service areas comprised of their nine major sewer basins.  

The five major service areas are:  

 Jefferson Service Area 

o Consists of Jefferson Basin and City of Ingram Wholesale Flow 

 G-Street Service Area 

o Consists of G-Street Basin 

 Birkdale Service Area 

o Consists of Birkdale Basin 

 Legion Service Area 

o Consists of Legion, Comanche Trace, Broadway, Airport/Al Mooney Basins 

 Quinlan Service Area 

o Consists of Quinlan Basin 

The City wanted to plan for a scenario in which all of the growth (2,752 people) could occur in any one 

of these major sanitary sewer service areas.  For the distribution of future growth, the City provided the 

names and locations of known planned developments.  The proposed developments are shown on 

Figure 2.1.   

The growth within each service area was focused at the location of the proposed developments within 

that service area.  For example, the growth within the Jefferson service area was focused on the location 

of the Town Creek and Kirk Ranch developments as well as commercial infill on Highway 27.  
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3.0 WASTEWATER FLOWS 

3.1 GENERAL  

Wastewater flows in a municipal collection system vary by time of day, wastewater discharge source 

and weather conditions. Average daily flow is defined as the total wastewater flow over a one year 

period divided by the number of days in that year.  Wastewater treatment plants are typically sized in 

terms of average daily flow.  The collection system is sized to convey peak wastewater flows.  Peak 

wastewater flow is comprised of three components: the peak dry weather flow, infiltration, and inflow.  

Infiltration is the seepage of groundwater into the sewer pipe and appurtenances.  All infiltration is 

estimated as the difference between the minimum nighttime flow during dry weather-low groundwater 

periods and the minimum nighttime flow during high groundwater periods, which occur immediately 

after a storm event. Inflow is the rainwater that enters the collection system, directly and indirectly, 

during and immediately following a storm event.  The inflow represents storm water runoff from paved 

and non-paved areas from both public and private sector sources.  The collection system must be able 

to convey the peak flow that results from design level storm events.   The WWTP is currently permitted 

to treat 4.5 MGD of wastewater.    

3.2 HISTORICAL WASTEWATER FLOWS 

FNI analyzed monthly flow data provided by the City from January 2009 through September 2011 to 

determine the historical trends in system-wide average daily flow and per-capita flow.  The citywide per-

capita flow rate ranged from a low of 90 gpcd in 2011 to 105 gpcd in 2010.  Table 3.1 provides a 

summary of the historical wastewater flow.   

Table 3.1 Historical Wastewater Flows 

Year Population 
Average Daily Flow                 

(MGD) 
Average Per-capita 

(gpcd) Annual Rainfall (inches) 

2009 22,252* 2.18 98 32.72 

2010 22,347 2.36 105 30.13 

2011 22,347** 2.01 90 13.10 

Average   2.18 98  

*    Population assumed to be equal to 2010 census minus population equivalent of 44 permits. 
**  Population assumed to be equal to 2010 census. 
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3.3 PROJECTED WASTEWATER FLOWS 

Average day wastewater flows for the 2012 and 2032 planning periods were developed by analyzing 

historical average daily flow rates.  Flow projections for future development were added to the 2012 

existing flows to determine the future average daily flow.   

To project future average wastewater flows, FNI utilized 110 gpcd for wastewater flow in the City of 

Kerrville WWTP service area.  Future average daily wastewater loads were calculated by applying the 

110 gpcd to the growth in population for the 2012 and 2032 planning periods.  

The projected population was used along with average day dry weather per capita and wet weather 

peaking factors to project future peak wet weather flows for 2032.  The calculated 2012 average day per 

capita flows varied by sub-basin.  These residential per capita flows were determined by comparing the 

meter billing data by usage type (provided by the City) and the existing population.  

To determine the peak wet weather to average day peaking factor, the data from the flow monitoring 

that was performed as part of the City’s 2007 Wastewater Master Plan was analyzed. For the 2012 

wastewater flows, FNI utilized the peaking factors developed in the previous master plan for a 3.8-inch, 

5-year, 6-hour design storm.  Based on the 2007 flow monitoring data results, the wet weather peaking 

factor for 2012 was developed per meter basin with values ranging from 4.5 to 6.0.  These peaking 

factors were applied to flows associated with the existing population and remained constant for the 

future year projections.   

Table 3.2 provides the observed peaking factors for each sub-basin from the flow monitoring performed 

as part of the 2007 Wastewater Master Plan.  Based on this flow monitoring, the highest amounts of I/I 

occur in parts of the Jefferson and Birkdale Basins which have peaking factors of 6.0.  TCEQ recommends 

a goal peaking factor of 4.0.  Based on the fact that this 6.0 is a high peaking factor, FNI recommends an 

I/I study be performed for the City of Kerrville in order to reduce this peaking factor in these problematic 

basins.  Since this flow monitoring was performed, the City has conducted significant I/I improvements.  

The potential improvements in I/I were not considered as part of this study but it is assumed that once 

these I/I improvements are complete, a system-wide peaking factor of 5.0 will be valid for future flow 

projections.  For 2032, the flows in all basins were peaked at 5.0.  

Table 3.3 and Table 3.4 provide a breakdown of the population and wastewater flow by basin for each 

planning period. 
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Table 3.2 2007 Peaking Factors by Sub-Basin 
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Table 3.3 2012 Wastewater Flows by Basin 

Major Basin 
Served 

Population 
Per Capita 

(gpcd) 
Average Day 
Flow    (MGD) 

Wet Weather 
Peaking Factor 

Peak Wet 
Weather Flow     

(MGD) 

Jefferson 9,496 87 0.898 5.4 4.885 

G-Street 430 * 0.169 4.5 0.758 

Comanche Trace 723 154 0.098 4.5 0.440 

Birkdale 2,663 84 0.279 5.4 1.504 

Broadway 703 80 0.056 4.5 0.253 

Airport 46 46 0.002 4.5 0.011 

Legion 5,465 156 0.522 4.5 2.351 

Quinlan 2,821 147 0.311 5.0 1.554 

Total  22,347 105 2.335  - 11.756 

*The G-Street basin currently consists of predominately non-residential wastewater loads. 

 

Table 3.4 2032 Wastewater Flow Projections by Basin 

Major Basin 
Served 

Population 
Per Capita 

(gpcd) 

Average Day 
Flow    

(MGD) 

Wet Weather 
Peaking 
Factor 

Peak Wet 
Weather Flow     

(MGD) 

Jefferson 12,248 110 0.966 5.0 7.142 

G-Street 3,182 110 0.471 5.0 3.868 

Comanche Trace 3,310 110 0.382 5.0 1.912 

Birkdale 2,828 110 0.297 5.0 2.169 

Broadway 703 110 0.056 5.0 0.281 

Airport 46 110 0.002 5.0 0.012 

Legion 5,465 110 0.522 5.0 2.612 

Quinlan 5,573 110 0.586 5.0 2.930 
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3.4 WHOLESALE WASTEWATER FLOWS 

The City of Kerrville currently provides wholesale wastewater service to the City of Ingram.  The existing 

wholesale contract with the City of Ingram is for a not to exceed daily wastewater flow of 0.425 MGD.  

The City of Ingram provided the City of Kerrville with an anticipated wastewater flow projection for the 

next 40 years that shows the City of Ingram will exceed their current contract by 2022.  This contract can 

be renegotiated if and when necessary.  The City of Ingram’s current wholesale contract and wastewater 

flow projections can be seen in Appendix B.   

It is assumed that 100% of the contractual amount will enter Kerrville’s collection system.  A summary of 

the projected wholesale wastewater flows is shown in Table 3.5.          

Table 3.5 City of Ingram Wholesale Wastewater Flows 

Year 

No. of 
Connections(1) 

Gallons per 
Connection(2) 

Average Day 
Flow  
(gpd) 

Peaking 
Factor(3) 

Peak Flow 
(MGD) 

2012 292 210 61,320 4 0.245 

2017 1,000 210 210,000 4 0.840 

2022 1,250 210 262,500 4 1.050 

2032 1,720 210 361,200 4 1.445 
(1)

  Per City of Ingram Projections 
(2)

  Per City of Kerrville standards 
(3) 

 Per TCEQ Chapter 217 Guidelines 
 

The flows from Table 3.5 were used in the development of the CIP.  Each project has reserve capacity 

that could be used by the City of Ingram to convey wholesale wastewater flows.  Section 9.2 summarizes 

the living unit equivalents (LUEs) contributing to each project.      
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4.0 WASTEWATER COLLECTION SYSTEM ANALYSIS 

4.1 EXISTING WASTEWATER COLLECTION SYSTEM     

The City of Kerrville’s wastewater collection system consists of a network of gravity lines, 14 major lift 

stations (8 minor lift stations) and associated force mains, and one wastewater treatment plant.   

4.1.1 Major Basins 

Wastewater basin boundaries are identified by determining the flow paths in the wastewater collection 

system and grouping areas that have the same outfall location. Kerrville’s collection system is separated 

into eight major wastewater basins: Jefferson, G-Street, Comanche Trace, Birkdale, Broadway, Airport, 

Legion and Quinlan.  

4.1.2 Wastewater Lines 

The City of Kerrville’s existing wastewater system consists of 209 miles of wastewater collector mains 

and interceptors.  Pipeline diameters range in size from 2-inch to 24-inches.  Figure 4.1 illustrates the 

percentage of pipe length by diameter. The majority of the pipes are 6-inch and 8-inch.  Figure 4.2 

shows a summary of the pipe material based on the City’s GIS data.  The majority of the pipes are PVC or 

clay.  Typically, clay pipes in a wastewater system are linked to occurrences of high levels of I/I.               

Figure 4.1 Pipeline Diameter by Length       Figure 4.2 Pipeline Material by Length 
     

 

  

51.2% 45.6% 

2.9% 0.3% 

PVC Clay Other Unknown
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4.1.3 Wastewater Treatment Plants 

The wastewater collection system is served by one wastewater treatment plant. The WWTP is located 

along Loop 534 on the east side of the city. Kerrville and Ingram convey flow to this plant, which has a 

total permitted treatment capacity of 4.5 MGD.  The WWTP is discussed in detail in Sections 5 and 6. 

4.1.4 Lift Stations 

Lift stations are necessary when wastewater needs to be pumped to a higher elevation where the flow 

can resume flowing by gravity to the outfall of the system. Due to the varying topography, Kerrville 

operates 14 major lift stations throughout the service area. The lift stations vary in size from small 

development lift stations near the city limits to the four large lift stations in the center of the City.   

The WWTP currently receives flow from two force mains.  One force main carries flow from the Legion 

lift station and the other force main carries flow from both New Quinlan and Loop 534 lift stations.  A 

new 20” force main from the Birkdale lift station is under construction and is scheduled to be in service 

by 2013.  The Loop 534 lift station is designed to handle future flows along Loop 534 north of the WWTP 

and currently does not contribute significant flow.  Therefore the majority of the flow in the force main 

comes from the New Quinlan lift station. 

The Legion lift station serves the Legion Basin and also currently receives flow from the Airport, 

Comanche Trace, Broadway, Birkdale and Jefferson lift stations.  A new Birkdale lift station is under 

construction and will receive flow from the Comanche Trace, Birkdale, Jefferson and G-Street basins 

after completion.  Upon completion of the Birkdale Lift Station, the G-Street Lift Station will be 

decommissioned and the G-Street basin will be served by the G-Street interceptor that is currently 

under design. The New Quinlan lift station receives flow from the Quinlan Basin and the flow from 

Jefferson lift station.  The Jefferson lift station currently has 4 pumps and three force mains.  Three 

pumps and two 10” force mains pump to Legion and one pump and one 18” force main are designed to 

flow to New Quinlan.  A new Jefferson lift station is under design and will pump to Legion and Birkdale.  

It will remain possible for the City to valve the force mains so that flow from any pump can be directed 

to New Quinlan when needed.      

Table 4.1 provides a list of the lift stations in the City of Kerrville along with the corresponding existing 

firm pumping capacity.  Appendix C provides a lift station inventory.  
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Table 4.1 Existing Lift Station Capacity 

Lift Station Firm Capacity (gpm) 

Airport/Al Mooney 180 

Airport/Commerce Park(1) 150 

Birkdale(2) 6,800 

Broadway 2,000 

Comanche Trace 600 

G-Street(3) 250 

Jefferson 3,300 

Kerrville South 100 

Knapp 560 

Legion 3,800 

Loop 534 1,700 

Meridian 170 

Quinlan 2,400 

Schreiner 150 

Turtle Creek 450 

(1) Pumps to Airport/Al Mooney Lift Station 
(2) Under Construction 
(3) Will be decommissioned in 2014 

 

4.2 WASTEWATER MODEL DEVELOPMENT   

FNI utilized GIS mapping of the wastewater system and record drawings of major wastewater projects 

completed since the last wastewater master plan to update the wastewater system model for 8-inch 

and larger wastewater lines and other critical wastewater lines.  The City’s 2007 H20Map Sewer model 

was updated to include all existing 8” and larger wastewater gravity lines, key 6” wastewater gravity 

lines and force mains for all major lift stations.  FNI updated lift station facility and operational data in 

the model to represent the 2012 wastewater system conditions.   

4.3 WASTEWATER FLOW DISTRIBUTION 

The existing wastewater flow was distributed in the model by geocoding, which is a GIS routine that 

assigns a water usage to the nearest manhole in the model.   The water usage came from the City’s 

water billing data and the wastewater flow was determined by calculating the return flow percentage 

(75%) from average day water demands.   
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4.4 WASTEWATER SYSTEM DESIGN CRITERIA 

Freese and Nichols has established design criteria for future water and wastewater facilities.  Criteria 

were developed for sizing sewer trunk lines, force mains and lift station wet wells and pumping 

capacities for the wastewater system. 

4.4.1 Sewer Trunk Lines and Force Mains 

When determining the size of proposed wastewater lines, TCEQ design criteria dictate that gravity sewer 

lines shall be sized to maintain a minimum velocity of 2 feet/second and a maximum velocity of 8 

feet/second. Maintaining these velocities discourages settling of solids and erosion of gravity mains.  

TCEQ design criteria also state that force mains shall be sized to convey the lift station pumping capacity 

at a minimum velocity of 2 feet/second with one pump operating, a maximum velocity of 8 feet /second 

at firm capacity, and a maximum working pressure of 100 psi. When sizing lines for future wastewater 

loading, it is specifically stated in TCEQ Chapter 217 §217.53 (4) (j) that “Systems shall be designed to 

preclude surcharge at the expected peak flow.” Therefore, all proposed lines are sized to prevent 

surcharging.  TCEQ slope requirements, as shown in Table 4.2, were utilized for new lines in 

undeveloped areas.  If proposed lines are constructed at a greater slope and the minimum slopes listed 

in Table 4.2, then the proposed line size should be evaluated based on the updated capacity. 

Table 4.2 TCEQ Slope Requirements 

Pipe Size 
(in) 

Minimum Slope 
(ft/ft) 

Maximum Slope 
(ft/ft) 

6 0.00500 12.35 

8 0.00330 8.40 

10 0.00250 6.23 

12 0.00200 4.88 

15 0.00150 3.62 

18 0.00110 2.83 

21 0.00090 2.30 

24 0.00080 1.93 

27 0.00060 1.65 

30 0.00055 1.43 
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4.4.2 Lift Station Pumping Capacity 

Lift station capacity was also analyzed under peak wet weather flow conditions.  FNI recommends new 

lift station sizing or lift station expansion sizing to meet TCEQ requirements.  TCEQ Chapter 217 §217.62 

(c) states that “the firm pumping capacity of all lift stations shall be such that the expected peak flow 

can be pumped to its desired destination.”  Firm pumping capacity is defined as total station, maximum 

pumping capacity with the largest pumping unit out of service.  

4.4.3 WWTP Treatment Capacity 

The wastewater treatment plant capacity is based on the average day flow rate, as opposed to lift 

station capacity, which is based on peak flow rate.  TCEQ Chapter 317 references the Design of 

Municipal Treatment Plants for treatment plant design.  The Design of Municipal Treatment Plants 

handbook states that treatment capacity is to be based on the “average day flow rate”.  Based on this 

design standard, we have stated the WWTP flow as average day flow. 

4.5 WASTEWATER COLLECTION SYSTEM ANALYSIS 

The wastewater collection system was evaluated to assess the ability of the system to adequately 

convey wastewater to the WWTP without excessively surcharging or overflowing.  This analysis was 

performed to determine if there are any existing system deficiencies and also to provide a baseline for 

the current level of service.   

4.5.1 Lift Stations 

Table 4.3 provides a list of the modeled lift stations in the City of Kerrville along with the corresponding 

existing firm pumping capacity and 2012 peak flows.  FNI developed the projected 2032 peak flows for 

each lift station and determined whether a lift station expansion would be required to serve those peak 

flows.  Table 4.3 indicates that the Jefferson, Knapp, Legion and Comanche Trace lift stations will need 

to be expanded in the next 20-year planning period.  Jefferson Lift Station currently has a firm capacity 

less than the 2012 peak flow and is a critical project.  A second critical project is reducing the firm 

capacity of the Broadway Lift Station from 2,000 gpm to 500 gpm in order to reduce the peak flows in 

the Legion interceptors.  The Legion Lift Station currently has a firm capacity less than the 2012 peak 

flow but with the re-direction of a portion of the Jefferson flow.  In addition, the G-Street Lift Station will 

be abandoned upon completion of the 24”/27” G-Street Interceptor currently under design and will 

need to be decommissioned. 
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Table 4.3 Lift Station Peak Flows 

Lift Station 
2012 Firm 
Capacity 

(gpm) 

2012 Peak Flow 
(gpm) 

2032 Firm 
Capacity 

(gpm) 

2032 Peak Flow 
(gpm) 

Airport/Al Mooney 180 180 180 180 

Birkdale(1) 6,800 1,900 6,800 5,600 

Broadway 2,000 175 500 195 

Comanche Trace 600 300 1,800 1,300 

G-Street(2) 250 500 - - 

Jefferson 3,300 3,400 5,000 4,900 

Knapp 560 1,200 1,600 1,600 

Legion 3,800 7,100 5,900 5,900 

Quinlan 2,400 1,100 2,400 2,000 

(1) Under Construction 
(2) Will be decommissioned in 2014 

 

4.5.2 Interceptors 

Overall, the collection system interceptors convey the peak flow without overflows under existing 

system conditions.  CIP projects were developed to alleviate capacity restrictions and reduce the 

potential for sanitary sewer overflows (SSOs).  The following areas demonstrate overflows under future 

conditions: 

 Interceptors downstream of the Jefferson Lift Station 

When the Jefferson Lift Station is expanded, the peak flows from the lift station will cause 

the interceptors downstream of the lift station to surcharge.  The excess peak flows from 

Jefferson Lift Station should be pumped to the Quinlan Lift Station until the Legion 

interceptors can be replaced. 

 Interceptors downstream of the Knapp Lift Station 

As the City of Ingram wholesale flow increases, Knapp Lift Station will need to be expanded 

and a new force main will be constructed which will divert the Knapp Lift Station flows to 

the Lois Street interceptor.  As a result of the increased Ingram wholesale flows, the peak 

flows from the lift station will cause the interceptors downstream of the lift station to 

surcharge.   

 Quinlan Basin Interceptors 

Due to the growth focused in the Whiskey Springs & Gateway developments, the Quinlan 

Basin interceptors will surcharge unless upsized. 
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 Comanche Trace Basin Interceptors 

Due to the pumped flow from Turtle Creek Lift Station in the Comanche Trace development, 

the Comanche Trace Basin interceptors will surcharge unless upsized. 

 Interceptors upstream of the Knapp Lift Station 

Due to the growth focused in the City of Ingram, the Jefferson Basin interceptors upstream 

of Knapp Lift Station will surcharge unless upsized. 

4.6 LIVING UNIT EQUIVALENTS BY SERVICE AREA 

Table 4.4 summarizes the growth in living unit equivalents (LUEs) in each of the five major lift station 

service areas.   

The Birkdale service area will grow from 1,268 LUEs to 6,600 LUEs in 2032 as a result of the growth 

focused in the Tuscany and Comanche Trace developments.  After the completion of the Birkdale and 

Jefferson Lift Station expansions and the G-Street interceptor, the Birkdale service area will receive flow 

from the Birkdale, Comanche Trace, G-Street and Jefferson basins.    

The G-street service area will be served by the G-Street interceptor upon completion of the Birkdale Lift 

Station and decommissioning of the G-Street Lift Station.  The G-Street service area will grow from 205 

LUEs to 3,705 LUEs as a result of the growth focused in the Eckard, Water and Bear Creek developments 

and the 173 Commercial Corridor.  Upon completion of the Jefferson Lift Station expansion, the G-Street 

service area will received 1,600 gpm of flow from the Jefferson service area. 

The Jefferson service area serves the City of Ingram wholesale flow through Knapp Lift Station.  The 

Jefferson service area will grow from 4,814 LUEs to 7,552 LUEs as a result of the growth focused in the 

Town Creek and Kirk Ranch developments and commercial infill along Highway 27.  The Jefferson Lift 

Station flow is pumped to two basins as seen in Table 4.4.      

The Legion service area receives flow from the Legion Basin and Broadway, Jefferson and Al Mooney Lift 

Stations.  The construction of the Birkdale Lift Station delays the expansion of the Legion Lift Station to 

beyond 2020. 

The Quinlan service temporarily receives flow from the Jefferson Lift Station.  The Jefferson Lift Station 

expansion will direct all Jefferson flow to the Legion and Birkdale service areas.  As a result of the growth 

focused in the Whiskey Springs and Gateway developments, the Quinlan basin flow will increase but the 

total contributing LUEs will decrease as a result of removing the current Jefferson Lift Station flow.   
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       Table 4.4 Living Unit Equivalents by Lift Station Service Area 

  2012 2032 

Contributing Source 
2 Hour 

Peak Flow 
(MGD) 

2 Hour 
Peak Flow 

(gpm) 

2 Hour 
Peak Flow 

(MGD) 

2 Hour 
Peak Flow 

(gpm) 
  

Birkdale Lift Station Service Area 

  2012 = 1,268 LUE 2032 = 6,600 LUE 

Birkdale Basin 1.5 1,042 2.17 1,507 

G-Street Basin  
(2032 Includes Jefferson LS Flow) 

    4.62 3,208 

Comanche Trace LS Flow     2.3 1,600 

Total Birkdale Flows 1.5 1,042 9.09 6,315 
  

G-Street Service Area 

  2012 = 205 LUE 2032 = 3,705 LUE 

G-St Basin 0.76 528 2.32 1,611 

Jefferson LS Flow     2.3 1,600 

Total G-Street Flows 0.76 528 4.62 3,211 
  

Jefferson Lift Station Service Area 

  
2012 = 4,814 LUE 2032 = 7,552 LUE 

* 33% to Legion * 68% to Legion 

*67% to Quinlan *32% to Birkdale 

Jefferson Basin 4.13 2,868 5.66 3,931 

Ingram Wholesale 0.76 528 1.45 1,000 

Total Jefferson Flows 4.89 3,396 7.11 4,931 
  

Legion Lift Station Service Area 

  2012 = 7,530 LUE 2032 = 7,941 LUE 

Legion Basin 2.35 1,632 2.61 1,812 

Broadway LS 
2.88 2,000 0.72 500 

(2012 includes G-Street ) 

Al Mooney LS 0.26 181 0.26 181 

Jefferson LS 1.58 1,100 4.9 3,400 

Total Legion Flows 7.07 4,913 8.49 5,893 
  

Quinlan Lift Station Service Area 

  2012 = 4,352 LUE 2032 = 2,651 LUE 

Quinlan Basin 1.55 1,076 2.89 2,007 

Jefferson LS Flow 3.17 2,200     

Total Quinlan Flows 4.72 3,276 2.89 2,007 
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5.0 WASTEWATER COLLECTION SYSTEM CIP 

A capital improvements plan (CIP) was developed for the City of Kerrville.  The recommended 

improvements will provide the required capacity and reliability to meet projected wastewater flows 

through 2032.  The recommended projects for the wastewater collection system are presented on 

Figure 5.1.  The project numbers shown on Figure 5.1 are for the wastewater collection system 

prioritization.  These projects are renumbered for the purposes of the integrated wastewater system 

capital improvement plan which are shown in Section 9.  Projects D1 through D4 are fully dependent 

upon future development and would not serve any current City wastewater flow.  The wastewater flow 

impacts of these developments are accounted for the downstream wastewater system analysis but the 

projects themselves are not included in the City capital improvement plan.   

Locations shown for new mains and other recommended improvements were generalized for hydraulic 

analyses.  Specific alignments and sites will be determined as part of the design process.  It is 

recommended that the City fund their Water Reclamation Division at a level which allows for 

sustainable operations, maintenance, and completion of in house projects.  Cities can typically defer 

certain capital expenditures by sufficiently funding annual maintenance efforts.  It is recommended that 

these projects be constructed generally in the order listed.  However, development patterns may make 

it necessary to construct some projects sooner than anticipated. 

Capital costs were calculated for the major wastewater facilities and do not include individual service 

connections or subdivision lines.  The costs are in 2012 dollars and include an allowance for engineering, 

surveying, and contingencies.  Table 5.1 provides the unit costs used to develop the cost estimates for 

each project.  Detailed descriptions of the projects and associated costs are included in Appendix D. 

Table 5.1 Wastewater Projects Unit Costs 

Item Unit Cost 

Gravity Line $7/diameter-inch/linear foot 

Force Main $7/diameter-inch/linear foot 

48” Manhole $3,500 each 

60” Manhole $5,000 each 

Boring & Casing $17.50/diameter-inch/linear foot 

Pavement Repair $30/linear foot 

The following section lists the individual projects and provides a description and purpose.  The collection 

system improvements will be integrated with the WWTP improvements and phased into planning 

periods as described in Section 9.   
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Table 5.2 summarizes the 20-year wastewater collection system capital improvement plan for the City 

of Kerrville.  A 3% annual inflation factor was applied to each of the projects beyond 2013.  For the 

planning period 2014 to 2019, the annual inflation factor was applied through the year 2019 and for the 

planning period 2020 to 2032, the annual inflation factor was applied through the year 2032.     

Table 5.2 Wastewater Collection System CIP 

Proj. 
No. 

Scope Project Cost 
Project Cost 
with Annual 
3% Inflation 

1 New 5,000 gpm Jefferson Lift Station and 12" & 16" Force Mains $4,539,300 $4,539,300 

2 Reduce Broadway Lift Station Capacity to 500 gpm $486,800 $486,800 

3  New Knapp Wet Well & 12" Force Main $1,258,000 $1,547,214 

4  G-Street Lift Station Decommission $78,000 $95,932 

5  21" Interceptor Downstream of Jefferson Lift Station $1,412,200 $1,736,865 

6  15"/18"/21" Interceptors Downstream of Knapp LS $1,849,000 $3,339,479 

7  New 5900 gpm Legion Lift Station $4,290,000 $7,748,169 

8  New 1,600 gpm Comanche Trace Lift Station & 12” Force Main $1,547,000 $2,794,037 

9  Quinlan Basin 10"/12"/15" Interceptors $2,639,900 $4,767,923 

10  Comanche Trace 12"/15" Interceptors $1,336,400 $2,413,672 

11  15" Interceptor Upstream of Knapp Lift Station $605,300 $1,093,232 

Collection System CIP Total: $20,041,900 $30,562,623 

* Costs include Mobilization, Engineering, O & P and Contingency 

5.1 20-YEAR WASTEWATER COLLECTION SYSTEM CIP 

The CIP projects included in the 20-year time period resolve existing deficiencies or accommodate 

anticipated growth.  A detailed description of each project is provided below.   

Project 1:  New Jefferson Lift Station 

Project 1 is the construction of a new Jefferson Lift Station, which is currently operating 

beyond its firm capacity.  Jefferson Lift Station will be expanded from its current firm 

pumping capacity of 4.75 MGD to 7.2 MGD (5000 gpm).  This project will be sized to serve 

the existing and future peak flows from the Jefferson Basin and Ingram wholesale.  One new 

wet well, new pumps and two new force mains will be installed at the New Jefferson Lift 

Station.  One 12” force main will direct approximately 2.3 MGD (1600 gpm) of flow across 

the river along Lemos to the future 24”/27” gravity main in the G-Street Basin which will 

convey flow from Lemos to the new Birkdale Lift Station.  Another 16” force main will direct 



Wastewater Master Plan  
City of Kerrville 
 

5-4 

approximately 4.6 MGD (3400 gpm) of flow from the Jefferson Lift Station to the Legion 

Basin.  Until Projects 5 and 7 (see project descriptions below) are completed, the force main 

which currently directs flow to Quinlan Lift Station will remain in service due to capacity 

constraints in the Legion Lift Station.  In the future, an emergency valve will continue to 

allow flow to be pumped to the Quinlan Lift Station in emergency situations.   

Project 2:  Reduce Broadway Lift Station Capacity to 500 gpm 

Project 2 is the reduction of capacity of the Broadway Lift Station by replacing the current 

2,000 gpm pumps with 500 gpm pumps and replacing the existing force main with a new 8” 

force main.  The Broadway Lift Station currently receives flow from the G-Street Lift Station; 

however, in the future, the G-Street basin will be served by the new Birkdale Lift Station.  

The ultimate peak flow for the Broadway basin, after removing the G-Street Lift Station is 

only 195 gpm.  This project will allow the City to avoid pumping 2,000 gpm from the 

Broadway Lift Station and therefore reduce or eliminate the need to unnecessarily account 

for this flow in downstream infrastructure projects.  

Project 3:  New Knapp Wet Well & 12” Force Main 

Project 3 is the construction of a new wet well and 12” force main at Knapp Lift Station.  The 

pumps have recently been replaced and sized to meet 20-year peak flows but the wet well 

and force main have not been upgraded yet.  Four pumps are currently in place at the Knapp 

Lift Station, with a firm pumping capacity of 560 gpm to meet the peak flows from the 

northwestern Jefferson Basin and the City of Ingram Wholesale.  A new wet well and new 

12” force main will be installed at the New Knapp Lift Station to convey flow to the Lois 

Street interceptor.  With these improvements, the firm pumping capacity will increase to 

1,600 gpm.   

Project 4:  Decommission G-Street Lift Station  

Project 4 consists of the decommissioning of the G-Street Lift Station upon completion of 

the new 24”/27” G-Street Interceptor and the new Birkdale Lift Station.  

Project 5:  90” Interceptor Downstream of Jefferson Lift Station 

Project 5 consists of a new 21” interceptor to increase the hydraulic capacity to serve the 

flow from the expanded Jefferson Lift Station (see Project 1).   
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Project 6:  05”/08”/90” Interceptor Downstream of Knapp Lift Station 

Project 6 consists of new interceptors downstream of the new Knapp Lift Station force main 

in the Jefferson Basin.  A 15" gravity line will be constructed between Bob White and Harper 

along Lois St.  An 18” line will be constructed between Harper Rd. and Water St. along Lois 

St. and Junction Hwy.  A 21” line will be constructed from Water St. to the Jefferson Lift 

Station. 

Project 7:  New 5900 gpm Legion Lift Station 

Project 7 is the expansion of the Legion Lift Station, which is currently operating close to its 

firm capacity.  The City is currently in the process of implementing projects that will reduce 

the current load on the Legion Lift Station; however, as Jefferson Basin flows continue to 

increase, it will be necessary to upgrade the Legion Lift Station.  The Legion Lift Station will 

be expanded from its current firm pumping capacity of 5.76 MGD (4,000 gpm) to 8.5 MGD 

(5,900 gpm).  The existing 12” and 14” force mains have sufficient capacity to handle this 

expansion and therefore no force main upsizing will be required. 

Project 8:  New 1600 gpm Comanche Trace Lift Station 

The existing Comanche Trace basin facilities are not designed to handle the peak flows from 

the Comanche Trace development.  Project 8 is the expansion of the Comanche Trace Lift 

Station from its current firm pumping capacity of 0.86 MGD to 2.3 MGD (1600 gpm) to serve 

the future peak flows from the Comanche Trace development.  The 10” State Highway 173 

force main which runs from the Comanche Trace Lift Station to the New Birkdale Lift Station 

will need to be increased to 12” when the pumps at the Comanche Trace Lift Station are 

upgraded. 

Project 2:  Quinlan Basin 01”/09”/05” Interceptor 

Project 9 is the construction of a new 10”/12”/15” gravity line from Sydney Baker and I-10 

to the existing 18” line near 3rd & Ross.  This line will serve the growth in the upstream 

section of the Quinlan Basin and the Whiskey Springs development located along I-10 east 

of Sydney Baker and will alleviate capacity problems in the existing Quinlan Basin 

interceptors. 
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Project 01:  Comanche Trace 09”/05” Interceptors 

Project 10 is the construction of a new 12”/15” line in the Comanche Trace Basin.  The new 

12” line will replace an existing 8” line from Trail Head Court downstream along Comanche 

Trace Drive to Mulligan Way.  The new 15” line will replace an existing 12” from Mulligan 

Way to Rock Barn Drive.  This project is necessary to provide sufficient hydraulic capacity in 

the Comanche Trace development. 

Project 00:  05” Interceptor Upstream of Knapp Lift Station 

 Project 11 is the construction of a new 15” line from Goat Creek Rd. to Knapp Rd. in the 

Jefferson Basin.  This project will provide the needed capacity as the City of Ingram’s 

wholesale flow continues to increase.   
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6.0 WWTP CONDITION ASSESSMENT 

For the treatment plant portion of this study, FNI was tasked with performing a risk and capacity 

assessment for the plant, evaluating alternatives for providing wastewater treatment for the 20 year 

planning period.  The risk assessment consisted of an evaluation of the condition and criticality of the 

current Kerrville Wastewater Treatment Plant (WWTP) components.  FNI presented the results of the 

complete WWTP assessment to the Kerrville City Council on May 31, 2012.  This document, in 

conjunction with the presentation given to the City Council, expresses the results and recommendations 

from FNI’s analyses of the Kerrville WWTP. 

6.1 DESCRIPTION OF EXISTING WWTP 

The Kerrville WWTP has undergone several additions and expansions since the construction of the initial 

trickling filter plant in the 1950’s.  Table 6.1 provides a brief overview of construction at the plant since 

the 1950’s to reflect the current condition and site layout shown on Figure 6.1. 

Table 6.1 WWTP Construction History 

Year Treatment Process Improvement 

1950’s Built trickling filter plant 

1974 Constructed 2MGD oxidation ditch along with Clarifier No. 1 

1984 Added Clarifier No. 3 

1987 

Plant upgraded to current capacity of 4.5 MGD. Added 
Anoxic Basin, Equalization Basin, Filters, Chlorine Contact 
Basin, etc. 

2003 
New 8 MGD capacity Headworks was added along with the 
rehabilitation of Clarifier No. 1 

2011 New Belt Filter Press Facility added 
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Figure 6.1 WWTP Site Overview 
 

6.1.1 WWTP Processes 

The plant schematic, shown on Figure 6.2, provides an overview of the current plant processes.  The 

plant has a permitted average daily flow (ADF) of 4.5 million gallons per day (MGD) and a 2-hr peak 

capacity of 7 MGD or 4,861 gallons per minute (gpm).  The plant is designed to remove organic wastes 

(BOD), suspended solids (SS), ammonia nitrogen (NH3-N), and phosphorus (P).  The following is a 

description of the unit processes and their role in meeting treatment objectives.  
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Figure 6.2 WWTP Process Schematic 
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Once arriving at the headworks, the raw sewage is metered and undergoes initial fine screening and grit 

removal.  Screening removes large objects, rags, and other debris that cannot be treated and may clog 

downstream processes.  Grit removal removes sand and other inert, readily settleable materials.  

Effluent from the headworks is sent to the anoxic tanks or diverted to the flow equalization basin (FEB) 

during periods of high flow.  Upon completion of the Birkdale Lift Station Project, two force mains will 

deliver raw influent to the headworks.  One force main will come directly from the Quinlan Lift Station 

and the other will contain the combined flows from the Legion and Birkdale Lift Stations by way of the 

proposed Emergency Flow Diversion Structure.  The current headworks is rated for a peak flow capacity 

of 8 MGD.  The addition of the Emergency Flow Diversion Structure will provide an additional means to 

divert flow directly to the FEB without overflowing the headworks during peak flow events.  Figure 6.3 

shows the current headworks and FEB. 

 
Figure 6.3 Headworks (top) and FEB (bottom) 

 
After screening and grit removal, the plant influent is sent to the Anoxic Tanks.  The Anoxic Tanks serve 

as the first step in the biological treatment process for the plant.  The wastewater is combined with 

microorganisms that are recycled from the clarifiers known as return activated sludge (RAS) to form 

mixed liquor (ML).  The conditions of the anoxic tank aid in selecting bacteria to remove phosphorus (P).  

Upon exiting the anoxic tanks, the ML flows into the oxidation ditch; the second and final step of the 

biological treatment process.  Two partially submerged horizontal rotors on opposite ends of the tank 
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provide mixing and transfer the oxygen necessary to promote aerobic biological treatment.  Floating 

rotors can be added to augment the transfer of oxygen to the sludge as needed or replace a rotor that is 

out of service.  The combined anoxic tank/oxidation ditch treatment removes organic material, NH3-N, 

and P in order to achieve compliance with the permit discharge limitations summarized in Section 5.1.B.  

Figure 6.4 displays the first and third Anoxic Tank, as well as the Oxidation Ditch influent and its rotors. 

 
Figure 6.4 Anoxic Tank (top) and Oxidation Ditch (bottom) 

 
The ML from the oxidation ditch flows to a splitter box, where it is distributed to the two clarifiers (1 and 

3).  The clarifiers remove suspended solids (SS) by allowing them to settle to the bottom of the tanks 

where the settled solids can then be removed.  Alum and occasionally ferric chloride are added to the 

ML upon exiting the oxidation ditch to enhance the removal of P in the clarifiers.  Settled solids are sent 

to the central pump house to be either pumped back to the anoxic tank or sent to the belt filter presses 

to be dewatered.  The clarifiers are pictured on Figure 6.5.  
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Figure 6.5 Clarifier No. 1 (right) and Clarifier No. 3 (left) 

 
Secondary effluent from the clarifiers combines in a junction box and flows to the effluent filters.  The 

purpose of the filters is to remove SS that are too light to settle in the clarifiers.  The effluent filters 

consist of four individual sand media filters.  The filter media consists of approximately 4 feet of sand 

and 18 inches of gravel for structural support.  The gravel then sits on top of the filter underdrain.  

The filter effluent is conveyed to the chlorine contact basin where it is chlorinated to kill pathogens in 

the water.  The chlorine gas is fed from three one-ton cylinders located on a covered concrete slab 

outside of the chlorine feed building.  The chlorine contact basin consists of two parallel tanks of 

identical size each containing four baffle walls to ensure proper contact time and mixing.  One of the 

filters and the chlorine contact basin is shown on Figure 6.6.   
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Figure 6.6 Effluent Filters (left) and Chlorine Contact Basin (right) 
 

Water for reuse customers is pumped directly from the chlorine contact basin, while the final plant 

effluent is dechlorinated using sodium thiosulfate to prevent harm to aquatic life and then discharged to 

Third Creek. Third Creek then eventually empties into the Guadalupe River.  

6.1.2 Permit Limits and Compliance 

Table 6.2 details the effluent discharge limits for the Kerrville WWTP as well as the plant’s rated 

capacities for average and 2-hr peak flow.   The effluent limits for NH3-N and P vary depending on the 

flow rate in the Guadalupe River as described in the note below Table 6.2.  The full TCEQ TPDES permit 

is shown in Appendix E.  This permit expires on February 1, 2015. 

The flow in the Guadalupe River shall be measured once per day by the City of Kerrville at the TCEQ 

Stream Monitoring network Station No. 1806.0242 located at the City of Kerrville Dam. When this flow is 

measured to be 50 cubic feet per second (cfs) or less for five consecutive days the, the more stringent 

effluent parameters for Ammonia Nitrogen and Total Phosphorus shall be required. These more 

stringent parameters shall remain in effect until the flow exceeds 50 cfs for five (5) consecutive days, at 

which time the less stringent parameters for Ammonia Nitrogen and Total Phosphorus shall be in effect. 

The parameters of 5 mg/l for Carbonaceous Biochemical Oxygen Demand and 5 mg/l for Total 

Suspended Solids shall be in effect for all flow conditions. 
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Table 6.2 Discharge Permit Summary for Kerrville WWTP 

Effluent Characteristics Discharge Limitations 

  
Daily Avg 

(mg/l (lbs/day)) 
7-day Avg 

(mg/l) 
Daily Max 

(mg/l) 
Single Grab 

(mg/l) 

Flow, MGD Report N/A Report mg/l 

Carbonaceous Biochemical Oxygen Demand (5-day) 5 (188) 8 13 18 

Total Suspended Solids 5 (188) 10 15 20 

Ammonia Nitrogen 
Flow > 50 cfs* 2 (75) 4 7 10 

Flow < 50 cfs* 1 (38) 2 4 5 

Total Phosphorus 
Flow > 50 cfs* 1 (38) 2 4 5 

Flow < 50 cfs* 0.5 (19) 1 2 3 

E. coli, colonies per 100 ml 126 N/A 394 N/A 

Flow Limitations 

  

Annual Average Flow 4.5 MGD 

2-hour Peak Flow 
4,861 gpm 

7 MGD 
* The flow in the Guadalupe River shall be measured once per day by the City of Kerrville at the TCEQ Stream Monitoring 
network Station No. 1806.0242 located at the City of Kerrville Dam. When this flow is measured to be 50 cfs or less for five 
consecutive days, the more stringent effluent parameters for Ammonia Nitrogen and Total Phosphorus shall be required. These 
more stringent parameters shall remain in effect until the flow exceeds 50 cfs for five (5) consecutive days, at which time the 
less stringent parameters for Ammonia Nitrogen and Total Phosphorus shall be in effect. The parameters of 5 mg/l for 
Carbonaceous Biochemical Oxygen Demand and 5 mg/l for Total Suspended Solids shall be in effect for all flow conditions. 

Table 6.3 lists the annual average effluent characteristics for the plant for years 2009 to 2011.   

Table 6.3 Monthly Discharge Characteristics at Kerrville WWTP from 2009-2011 

Parameter Effluent Characteristics 

  
pH 

TSS 
(mg/l) 

BOD 
(mg/l) 

NH3-N 
(mg/l) 

P 
(mg/l) 

Pre De-
Chlor. Cl2 

(mg/l) 

D.O. 
(mg/l) 

Temp. 
(°C) 

Average Flow 
(MGD) 

2-Hr Peak Flow 
(gpm) 

Average 7.71 0.96 2.68 0.07 0.14 1.51 8.23 21.50 1.56 3158.34 

Maximum 7.80 1.53 5.43 0.15 0.39 3.31 10.01 27.80 2.15 4768.00 

Daily Average*  
TCEQ Parameters 

6-9 5.00 5.00 2.00 1.00 1.00 4.00 - 4.50 4,861.00 

* Daily discharge limits are dependent on the Guadalupe River flow. 

Figure 6.7 and Figure 6.8 track the monthly average BOD, NH3-N, and P concentrations present in the 

effluent.   Historically, the Kerrville WWTP is successful at meeting the limits of the Texas Pollutant 

Discharge Elimination System (TPDES) permit issued by the Texas Commission on Environmental Quality 

(TCEQ).  However, the average flow rates tend to be much lower than the design flow rates, so the plant 

is operating well below its rated capacity.   
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Figure 6.7  
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6.2 WWTP CONDITION ASSESSMENT 

On January 13, 2012, a team from Freese and Nichols visited the Kerrville WWTP to assess the condition 

of the equipment with the assistance of plant management.  Every significant component of the plant 

was evaluated in terms of its current condition and its criticality to meeting treatment objectives. 

6.2.1 Condition Scoring System 

Each major process and piece of equipment at the WWTP was evaluated and its condition scored by 

performance, age, and maintenance history.  Condition scores range from 0 – 100, with a condition 

score of zero being the best and one hundred being the worst.  Condition scoring followed the 

guidelines in Table 6.4. 

Table 6.4 Condition Scoring System 

CONDITION ASSESSMENT SCORING LEGEND 

Score Condition Assessment Scoring Definition 

0 - 20 New:  Perfect condition 

21 - 40 
Good Condition: No improvements recommended to 
maintain function 

41 - 60 
Fair Condition:  Improvements recommended to improve 
performance or efficiency 

61 - 80 
Poor Condition:  Improvements recommended to maintain 
reliability 

81-100 Eminent Failure:  Rehabilitation or replacement required 

 

Each process piece of equipment has very different components so a distinct set of criteria was 

developed for each to aid the evaluation.  Six of the plant components had at least one piece of 

equipment with a condition score of 100.  These plant components can be replaced by plant staff 

through operations and maintenance budgets rather than being included in the CIP.  Full results from 

the condition scoring process are included in Appendix F. 

6.2.2 Criticality Scoring System 

In addition to considering its physical condition, the criticality of each process or piece of plant 

equipment was considered with respect to its role in the overall performance of the plant.  Scores were 

determined according to the description in Table 6.5.  
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Table 6.5 Criticality Scoring 

CRITICALITY ASSESSMENT SCORING LEGEND 

Score Criticality Assessment Scoring Definition 

Low Impact Total Score < 30 

Medium Impact 31 ≤ Total Score < 51 

High Impact 51 ≤ Total Score ≤ 71 

Very High Impact Total Score > 70 

 
 
To assist in establishing a specific score, criticality was evaluated based on the amount of treatment 

capacity affected if all or a portion of the component was to fail, the impact on treatment effectiveness, 

and the probable length of an outage to perform a significant repair.  The criteria used for scoring the 

criticality of WWTP equipment is shown in Table 6.6. 

Table 6.6 Criticality Criteria 

CRITICALITY PARAMETERS & WEIGHTING SYSTEM 

Capacity Affected (30%) 

Based on Percent of Total Plant Capacity Lost 

(≤ 03%) Capacity Lost  = 01 

(14 - 25%) Capacity Lost  = 30 

(26 - 50%) Capacity Lost  = 50 

(51 - 85%) Capacity Lost  = 70 

(≥ 86%) Capacity Lost  = 011 

Process Impact (50%) 

Based on Treatment Process Effectiveness w/o Component 

Mild = 20 

Moderate = 55 

Severe = 100 

Outage Duration (20%) 

Based on Estimated Response Time, Parts Availability and Length of Repair 

≤ 9 Days = 01 

3 - 15 Days = 40 

16 - 29 Days = 70 

≥ 31 Days = 011 

 

The Site Visit Evaluation Summary is located in Appendix D.   
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6.2.3 Risk Assessment Summary 

Risk can be defined as the “Probability of failure (Condition) multiplied by the consequence of failure 

(Criticality).”  In order to obtain an overall risk score for each treatment component, the condition and 

criticality scores were combined in a matrix as shown on Figure 6.9. 

 

Figure 6.9 Risk Assessment Matrix 
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Table 6.7 summarizes the overall condition, criticality, and risk scores for each treatment component. 

Table 6.7 Risk Assessment Scores 

Facility Condition Criticality Condition Rating 
Criticality 

Rating 
Risk 

Electrical - main 62.50 100.00 Poor 
Very High 

Impact 
High Risk 

Clarifier 3 78.00 72.00 Poor 
Very High 

Impact 
High Risk 

Chemical Feed System 51.38 82.00 Fair 
Very High 

Impact 
High Risk 

Oxidation Ditch 47.75 88.00 Fair 
Very High 

Impact 
High Risk 

RAS Pump Stations 46.75 82.00 Fair 
Very High 

Impact 
High Risk 

Anoxic Tank 39.50 63.00 Good High Impact 
Medium 

Risk 

Chlorination Building 30.75 82.00 Good 
Very High 

Impact 
Medium 

Risk 

Chlorine Contact Basin 60.00 47.00 Fair Medium Impact 
Medium 

Risk 

Clarifier 1 37.50 62.50 Good High Impact 
Medium 

Risk 

Dechlorination System 37.50 82.00 Good 
Very High 

Impact 
Medium 

Risk 

Effluent Filters 40.88 40.00 Fair Medium Impact 
Medium 

Risk 

Filter Backwash 
Handling 

49.25 38.50 Fair Medium Impact 
Medium 

Risk 

Flow Equalization 
Basin 

35.50 58.00 Good High Impact 
Medium 

Risk 

Belt Press - Old 31.75 8.00 Good Low Impact Low Risk 

Belt Press - New 0.00 8.00 Very Good Low Impact Low Risk 

Effluent Meter and 
Composite Sampling 

27.50 21.00 Good Low Impact Low Risk 

Headworks 30.00 48.00 Good Medium Impact Low Risk 

Splitter Box @ 
Headworks 

25.00 34.50 Good Medium Impact Low Risk 

Water System - 
Plantwide 

30.50 30.00 Good Low Impact Low Risk 

 

Overall, five systems or pieces of equipment are considered in High Risk status (Table 6.7) and should be 

considered potential targets for near-term improvements as described in the following list: 
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1. Main Electrical System 

a. The age of the main electrical system is showing in several locations at the plant 

with decaying metal and fraying wires.  The motor control centers (MCCs) have 

water collecting in them causing a hazard as well as a possible failure. 

b. Without the main electrical system, the plant would suffer a catastrophic failure and 

almost every process would be unable to perform its designed function. 

2. Clarifier 3 

a. The centerwell is in poor condition and the rake and the scum skimmer are unable 

to scrape the entire circumference of the clarifier possibly due to either improper 

construction or the clarifier structure having moved (e.g. slid down-grade) at the 

plant site. 

b. As the larger clarifier, Clarifier 3 would have a critical impact on overall plant 

performance if it went down. 

3. Chemical Feed System 

a. Emergency showers are missing, the chemical feed building structure is deficient, 

the bulk alum storage system is aging, the control panel is corroded, and piping and 

valves were leaking. 

b. The lack of a SCADA system creates some issues in terms of dependency, 

automation, etc. 

4. Oxidation ditch 

a. Overall, the oxidation ditch had a “fair” condition rating. 

b. The plant’s permit compliance depends heavily on this process continuing to 

perform well. 

c. The stem on the mud valve is broken and there is a large amount of solids 

accumulated at the bottom of the tank. 

5. RAS Pump Stations 

a. Several components of the RAS pumping system are in bad condition: the electrical 

control panel is deteriorating, the pump station roof appears in bad shape, and 

piping and valves are leaking. 

b. If either suction or discharge piping were damaged, the plant would not be able to 

operate.  
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7.0 WWTP CAPACITY ASSESSMENT 

The WWTP capacity assessment consisted of a hydraulic analysis, treatment process and regulatory 

analysis, and flow equalization capacity analysis. 

7.1 HYDRAULIC CAPACITY 

To evaluate the plant’s hydraulic capacity, an updated hydraulic profile was developed.  The hydraulic 

analysis began with the chlorine contact basin effluent weir and calculated backwards through the plant 

to the future Emergency Diversion Structure (to be bid and constructed in 2013/2014).  

The updated hydraulic profile shows the water surface elevations (WSE) in each component of the 

treatment plant for the average day and peak 2-hour conditions as shown on Figure 7.1.  

An area of concern was identified for the 2-hour peak flow.  A single 12” pipeline between the Junction 

Box and the clarifiers receives the combined flow from two 12” clarifier effluent lines which causes high 

velocities and high headlosses in the single pipe.  Assuming a C-factor of 100 due to the age of the pipe, 

during peak flow of 7 MGD this pipeline experiences velocities of around 13.79 ft/sec and a headloss of 

over 25 feet.  This amount of headloss would lead to overflows at both clarifiers and the weir of the 

Splitter Box being submerged.  WWTP staff described a rain event in 2002 that had over-topped several 

structures and short-circuited both clarifiers.  During this rain event, the City had 22.46 inches over a 9-

day period and 5.13 inches in a 12-hour time period.    
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7.2 TREATMENT PROCESS AND REGULATORY ANALYSIS 

The capacities of the individual processes at the plant were evaluated based on the current regulations 

set forth by the “TCEQ Chapter 217 Design Criteria for Wastewater Systems”.  The most recent version 

of the regulations was issued on August 28, 2008 and all updates to the Kerrville WWTP occurred prior 

to the implementation of the latest version so the process may have been designed using different 

criteria.  However, since any improvements will need to meet the latest regulations, each treatment 

process was evaluated for regulatory compliance and treatment capacity based on the most current 

regulations.  The design and peak organic loadings were calculated in accordance with TCEQ 

217.34(2)(A) specifying the use of historical organic loading data.  The design and peak organic loads 

were based on the 3-year monthly average data provided by plant staff.  In accordance with the 

regulations the sum of the mean and a single standard deviation was used to determine the plant 

loading from historical data.  Table 7.1 summarizes the loading data used for capacity assessment 

calculations. 

Table 7.1 Influent Loading Data 

Organic Loading and Flow Data 

    TSS BOD NH3 P 

    Concentration (mg/l) 

    224.3 222.6 31.8 10.7 

Plant Flow (MGD) Daily Loading (lbs/day) 

2-hr Peak 7 13,108.9 13,014.3 1,860.6 626.2 

Design 4.5 8,427.2 8,366.3 1,196.1 402.5 

Historical Avg 1.6 2,996.3 2,974.7 425.3 143.1 

 

Table 7.2 summarizes the critical design parameters of each treatment process.  Non-compliance with 

process capacity regulations are identified by red lettering.  The media filters are currently the only 

process that does not meet the TCEQ 217 requirements for the permitted level of flow.  The results and 

regulations specific to each process are described in further detail in the next section. 
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Table 7.2 Summary of Critical Treatment Process Capacities 

Process Critical Parameter 

Surface 
Area 

Volume Process Capacity Flow Rate 
Used 

(sf) (cf) Loading  Capacity HRT (Θ) 

Activated     
Sludge 

      (lbd/1000 cf) (MGD) (hrs) 

Annual 
Average Flow 

Organic Loading     Requirements 

      < 35 ------- ------- 

*Anoxic Tank ------- 21,725.0 770.2 ------- 0.9 

Oxidation Ditch ------- 268,391.4 31.2 ------- 10.7 

Total ------- 290,116.4 30.0 ------- 11.6 

217.154(b)(2)             

Effluent Clarifiers 

      (gpd/sf) (MGD) (hrs) 

2-hr Peak Flow 

Overflow Rate     Requirements 

      <1200 >7 >1.8 

Clarifier 1 3,848.5 40,177.8 1818.9 4.6 1.0 

Clarifier 3 5,026.5 52,477.2 1392.6 6.0 1.6 

Total 8,875.0 92,655.0 788.7 10.6 4.5 

217.154(c)(1-2)        
   

Chlorine 
Disinfection 

      (lbd/1000 cf) (MGD) (min) 

2-hr Peak Flow 

Contact Time     Requirements 

      ------- >7 > 20 

Basin 1 ------- 8,487.2 ------- 
4.6 13.1 

Basin 2 ------- 8,487.2 ------- 

Total ------- 16,974.4 ------- 9.1 26.1 

217.821(b)(1-2)             

Media Filters 

      (gpm/sf) (MGD) (min) 

2-hr Peak Flow 

Application Rate     Requirements 

      <3 >7 ------- 

1 Filter In-Service 200 ------- 24.3 0.9 ------- 

2 Filters In-Service 400 ------- 12.2 1.7 ------- 

3 Filters In-Service (TCEQ) 600 ------- 8.1 2.6 ------- 

217.191 (a)(1)(A) 4 Filters In-Service (All) 800 ------- 6.1 3.5 ------- 

217.190(b)(2)             

* Anoxic tank loading assumes half of volume acts as AS 
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7.2.1 Headworks 

The headworks was installed in 2003 and consists of two fine screens and a grit removal system.  The 

headworks is the newest piece of the treatment train.  The headworks was designed by FNI for a 

capacity of 8 MGD, which is above the 7 MGD 2-hr peak flow designated by the TCEQ discharge permit. 

The dual fine screens allow for redundancy in the system and the center coarse screen allows for by-

pass of the fine screens to the vortex grit removal chamber.  The screens may also be bypassed directly 

to the FEB during peak flow events. 

7.2.2 Activated Sludge 

The critical capacity of the Activated Sludge system at the Kerrville WWTP is based on 217.154(b)(2) 

Table F.1 “Design Organic Loading Rates for Sizing Clarifiers and Aeration Basins Based on Traditional 

Design Methods”.  The oxidation ditch was probably originally designed as an extended aeration 

process.  However, the hydraulic retention time at the design flow (10.7 hours) is much smaller than in a 

typical extended aeration tank.  Therefore, the oxidation ditch and Anoxic tank were assumed to 

operate as conventional activated sludge processes with nitrification and reactor temperatures greater 

than 15° C to select the maximum organic loading rate.  

1. Anoxic Tank 

The anoxic tank serves as the first step in the BOD and nutrient treatment process.  The anoxic tank was 

originally designed to facilitate biological nutrient removal (BNR) when operated as an anoxic/anoxic-

oxic (AO) process.  More specifically, the anoxic tank aids in selecting bacteria for phosphorus removal.  

Due to the small volume of the anoxic tank relative to the oxidation basin, the tank only satisfies a small 

portion of the BOD loading capacity for the plant as specified in 217.154(b)(2).  No explicit criteria are 

listed in the TCEQ 217 design manual for the organic loading rate of anoxic/anoxic tanks and therefore a 

conservative calculation was made to estimate the effectiveness of BOD removal in the anoxic tank.  

This calculation used only half of the anoxic tank volume in calculating the organic BOD loading rate.  

Calculations presented in Table 7.2 therefore show the anoxic tank to be negligible in terms of BOD 

organic loading capacity.  

As mentioned above the intended function of the anoxic tank is to aid in BNR, not remove BOD and 

there are few regulations specifying requirements for BNR processes. 
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2. Oxidation Ditch 

The oxidation ditch provides the majority of organics and ammonia removal for the facility.  As shown in 

Table 7.2, the design organic loading capacity for the plant can be handled solely by the oxidation ditch 

without the anoxic tank.  The oxygen requirements of the oxidation ditch are supplied by the two sets of 

two rotors and can be varied depending on the depth of the rotors in the basin.  Additionally, floating 

rotors are available if additional oxygen input is required.  TCEQ defines the oxygen requirements for 

mechanical aeration systems in 217.155.  Based on this section, the required aerating the oxidation 

ditch was calculated and is shown in Table 7.3 below for the Daily Average Flow.  

Table 7.3 Motor Requirements for Rotors 

Motor Requirements for O2 Transfer 

Oxygen Requirement O2R = 1.81 lb O2/lb BOD 

Clean Water OTE = 1.8  lb O2/hp-hr 

β Correction Factor = 0.95    

Wastewater OTE = 1.7  lb O2/hp-hr 

Required hp for O2 Transfer 370 

    

    

 
The Kerrville WWTP has 4 fixed rotors that produce 75 hp each, 2 floating rotors that produce 20 hp 

each, and 2 floating rotors that produce 15 hp each.  As shown in Table 7.4, the plant does not meet the 

oxygen transfer requirements at the design flow if the largest rotor or any of the rotors are out of 

service.  Therefore, the plant fails the redundancy requirements specified in 217.155(c)(3)(A)(ii). 

Table 7.4 WWTP Motor Horsepower Capacity 

Motor Horsepower Capacity 

  Available hp 

4 Fixed Rotors @ 75 hp each = 300 

2 Floating Rotors @ 15 hp each = 30 

2 Floating Rotors @ 20 hp each = 40 

Total Available hp = 370 

With Largest Rotor Out (hp) = 295 

 

Redundancy of the aeration basins is required by 217.153(c)(1) unless the aeration equipment is 

removable without taking the basin out of service.  Most rotor maintenance can be completed without 

removing the rotors but the bottom of the basin cannot be cleaned without taking the basin out of 
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service.  Solids have settled and accumulated on the bottom of the ditch over time and greatly reduced 

the organic loading capacity of the oxidation ditch.  Though no official testing has been completed at the 

plant, previous soundings have shown solids deposits as high as a foot at certain locations.  Solids on the 

bottom of the tank are estimated to have eliminated about a half foot of depth from the bottom of the 

tank on average.  The most recent soundings were completed roughly eight years ago; therefore, the 

levels are probably higher today.  Table 7.5 details the reduction in organic loading capacity of the 

oxidation ditch as solids accumulate on the bottom of the oxidation ditch.  If solids have accumulated to 

a foot of depth, the oxidation ditch will no longer meet the 35 lbd/1,000 cf requirement expressed in 

217. 154(b)(2).  The oxidation ditch should be sounded to get an accurate depth estimate. 

Table 7.5 Treatment Capacity Reduction from Solids 

Effect of Solids Accumulation of Treatment Ability 

  Full Tank 
0.5' of 
Solids 

1' of 
Solids 1.5' of Solids 

Treatment Volume = 268,391.4  247,580.8  226,771.3  205,963.1  

Hydraulic Retention Time (Θ) = 10.7  9.9  9.0  8.2  

Maximum Organic Loading Rate = 35.0  35.0  35.0  35.0  

Average Daily Organic Loading Rate = 31.2  33.8  36.9  40.6  

 

7.2.3 Clarifiers 

The capacity of the activated sludge clarifiers is based on the overflow rate of each clarifier as well as 

the hydraulic retention time at the peak 2-hr flow rate of the plant.  With both clarifiers in service, the 

treatment operation meets all overflow and hydraulic retention time criteria regardless of the process 

type assumed.  

The clarifiers also satisfy the weir loading requirements established in 217.152(c)(5) which states “For a 

facility with a design flow equal to or greater than 1.0 MGD, the weir loading must not exceed 30,000 

gallons per day (gpd) at the peak flow per linear foot of weir length.”  The maximum peak flow 

capacities of the clarifiers are shown in Table 7.6.  As can be noted, Clarifier 3 can meet the Weir 

Loading Capacity alone while Clarifier 1 cannot. 
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Table 7.6 Weir Loading Capacities 

Weir Loading Capacity  

  Clarifier 1 Clarifier 3 Total 

Weir Length (ft) 219.9 251.3 471.2 

Max Flow (MGD) 6.6 7.5 14.1 

 

The clarifier process does not meet the redundancy requirements in 217.153(c)(2) because as displayed 

in Table 7.2 and Table 7.6, none of the criteria can be met at peak flow if Clarifier 3 is out of service.  

As mentioned in the condition assessment, the waste activated sludge (WAS) valve on Clarifier 1 is 

currently broken meaning all sludge from Clarifier 1 must be recycled and all waste sludge comes from 

Clarifier 3.  This broken valve takes Clarifier 1 out of compliance with 217.159(a)(1) requiring the 

operator to have the ability to control the Solids Retention Time (SRT) in aeration tanks by wasting a 

surplus volume of activated sludge. 

7.2.4 Effluent Filters 

The capacity of the media Filters is based on the peak flow application rates for “Deep Bed, 

Intermittently Backwashed, Granular Media Filters” TCEQ 217.191.  More specifically, the maximum 

design filtration rate for singular media Filters provided in 217.191(a)(1)(A) is 3.0 gallons per minute per 

square foot.  This filtration rate is based on the peak 2-hr flow rate and must be met with the largest 

filter out of service due to redundancy requirements.  As shown in Table 7.2, this requirement is not 

met regardless of redundancy and effluent filtration is the only process not obtaining the capacity of the 

current TPDES permit.  According to regulations, the filters should only be rated for a peak flow of 1,800 

gallons per minute or 2.6 MGD. 

One additional requirement not met by the media filters is that headloss indicators must be present on 

all effluent filters according to 217.191(f)(4).  Any upgrades to the filters will need to address this 

requirement. 

7.2.5 Disinfection 

The capacity of the chlorine disinfection process is controlled by the amount of chlorine available as well 

as the minimum contact time in the Chlorine contact basin.  The maximum withdrawal rates for each 

chlorine cylinder is specified by 217.273(a)(1) Equation K.2.  The three on-site 1-ton chlorine gas 
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cylinders provide more than twice the daily chlorine requirements needed at the peak flow rate of the 

plant as shown in Table 7.7.  

Table 7.7 Chlorine Availability at Kerrville WWTP 

Chlorine Availability Requirement 

Minimum Design Cl2 Concentration = 6.0  mg/l 

Pounds Per Day Required for Treatment = 350.3  lbs/day 

Maximum  Gas Withdrawal Rate Per Cylinder (Wg) = 280 lbs/day 

Number of Tanks at Site = 3   

Chlorine Availability = 840 lbs/day 

 
Disinfection capacity is therefore determined by the minimum chlorine contact time of 20 minutes 

prescribed in 217.821(b)(1-2).  As shown in Table 7.2, at the peak flow rate, the detention time in the 

chlorine contact chamber is 26.1 minutes and therefore satisfies the requirements of TCEQ.  

7.2.6 Flow Equalization Basin Capacity 

The previous Wastewater Master Plan completed in 2008, discussed the need for additional FEB storage 

capacity due to a significant increase in future flows.  However, the projected population growth has 

decreased since the last master plan. In order to determine the future total FEB storage capacity needed 

at the plant, FNI analyzed a diurnal storm event using a peaking factor of 5.0 (Table 7.8) and the 

anticipated average daily flows (ADFs) for the years 2012, 2017, and 2022. 

Table 7.8 Diurnal Pattern 

Hour Peaking Factor 

0-5 1.0 

5-6 3.0 

6-7 5.0 

7-8 4.0 

8-9 2.5 

9-10 2.0 

10-11 1.5 

11-24 1.0 

 

Since all flow coming into the treatment plant is pumped from the Quinlan, Legion, or the future 

Birkdale Lift Station, the maximum flows coming to the plant depends on the pump controls at each lift 

station.  As stated earlier, the peak capacity of the headworks is 8.0 MGD.  If all three influent lift 
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stations are running with every pump turned on, 19 MGD will be sent to the plant.  If the incoming flow 

to the plant will overflow the headworks, the proposed Emergency Flow Diversion Structure will divert 

the additional flow directly to the FEB.  Once the peak flow event subsides, the return FEB lift station will 

begin to drain the FEB by pumping the raw wastewater back through the headworks to be treated at the 

plant. For the FEB analysis, the return lift station was assumed to have a capacity of 2.0 MGD.  The 

existing return pumps do not have this capacity and should be upgraded to a firm capacity of 2.0 MGD. 

Table 7.9 displays the results of the FEB storage capacity analysis.  The maximum flow storage needs for 

the plant are well below 1.0 MG for 2012-2022.  The current 2.0 MG storage capacity of the existing FEB 

is therefore adequate for flows through 2022. 

Table 7.9 FEB Storage Requirements 

  Year 

    2012 2017 2022 

A
D

F 
(g

p
m

) Legion 820.00 820.00 820.00 

Birkdale 995.97 1047.36 1150.13 

Quinlan 204.17 224.31 224.31 

Total 2020.14 2091.67 2194.44 

FEB Storage 
Needed (MG) 

0.55 0.59 0.64 

 

7.3 ODOR CONTROL 

As noted during the site visit and in discussions with the treatment plant staff the Kerrville WWTP has 

been having problems with odors.  FNI provided a brief investigation into potential odor sources at the 

plant but recommends a full odor study to completely identify and address the sources and components 

of the problem.  

The odor problems at the plant typically emerge from the headworks and FEB, the two main 

components where raw sewage is exposed to the open air.  Hydrogen sulfide (H2S), the odor causing 

compound, is formed in the collection system and released upon entering the plant.  The existing odor 

control device (Figure 7.2) at the headworks of the plant is not currently in use because the operators 

have had trouble maintaining the plant pH when it is running.  
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Figure 7.2 Existing Odor Control Device 

Odor is also released in the box near the FEB where the current septic haulers discharge shown on 

Figure 7.3.  Raw sewage is constantly standing in the box due to inefficiencies with the hydraulics.  This 

problem should be eliminated with the addition of the new Emergency Diversion Structure because the 

existing box and bar screen will be demolished and the haulers will dump directly into the new 

structure. 

 

 

 

 

 

 

Figure 7.3 Existing Septic Screening Structure 

A. Odor Reduction Recommendations 

1. Complete a comprehensive odor control study. Upon completion of the study a more 

definite odor control plan can be designed. 

2. The addition of iron salts, nitrates or aeration at the lift stations could be implemented 

to eliminate the quantity of H2S coming in to the plant. 

3. Aerate the FEB. Aeration and mixing are required in the FEB by TCEQ Chapter 217 any 

time that flow equalization is necessary to minimize random or cyclic peaking of 

hydraulic loadings. 

4. Construct a dump station for septic haulers. 
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7.4 REHABILITATION PROJECTS PRIORITIZATION 

Table 7.10 summarizes the overall results of the risk and capacity analyses performed by FNI on the City 

of Kerrville WWTP.  The results from each analysis were combined and evaluated to determine the 

project prioritization and anticipated project costs for the identified plant deficiencies. 

Table 7.10 Plant Rehabilitation Projects and Estimated Cost 

 Project Justification Cost 

1. Add Additional 
Clarifier 

Will provide overflow capacity for the plant during wet 
weather events and redundancy for rehabilitating the 
other clarifiers. 

$2,268,014 

2. Upgrade Electrical 
System 

Determined to be High Risk.  Poor condition due to age, 
failure would result in a total plant outage. Concerns 
about sewer gas deteriorating system. 

$1,444,500 

3. Oxidation Ditch 
  
 

Add aeration 
 
 

Repair mud valve 
stem and remove 

solids 

Determined to be High Risk.  Majority of permit 
compliance depends on this process. 
 
Additional rotors needed for dissolved oxygen input 
and TCEQ redundancy requirements 
 
The stem of the mud valve is broken and solids have 
accumulated on the bottom of the tank.  Solids need to 
be removed to restore the full basin capacity. 

$1,133,344 
 

$150,000 

4. Parallel 12” Pipe Prevent overflows during peak events $41,580 

5. Rehabilitate 
Clarifier No. 3 and 
repair Clarifier No. 

1 WAS valve 

Determined to be High Risk. As the largest clarifier, it is 
very critical to the treatment process.  The center well 
is badly corroded. The rake and scum skimmer are in 
poor condition.  Repairing the WAS valve will allow for 
solids wasting in Clarifier No. 1 to improve redundancy. 

$502,909 

6. Increase Filter 
Capacity 

Additional capacity needed to meet TCEQ loading 
requirements and prevent overflows $3,532,454 

7. Flow Equalization 
Basin and Lift 

Station 

Concrete existing Emergency FEB, add aeration, and 
*increase transfer pumping capacity  
* Dependent on Emergency Diversion Structure Project 

$2,085,244 

8. Rehabilitate 
Chemical Feed 

System 

Determined to be High Risk. Poor condition, affects 
permit compliance $101,250 

9. Rehabilitate RAS 
Pump Station 

 Determined to be High Risk. Piping in poor condition, 
failure would result in a total plant outage 

$45,728 
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8.0 WASTEWATER SYSTEM ALTERNATIVES FOR FUTURE TREATMENT 

In conjunction with the assessments presented in the previous section, FNI selected three future 

alternatives for the City of Kerrville for the City based on the prioritized needs of the plant as 

determined through the risk and capacity assessment tasks.  The alternatives were examined based on 

cost and non-monetary criteria and a recommendation was provided for a 20 year planning period.  The 

updated wastewater master plan flows were analyzed to determine what if any future planning 

requirements would need to be fulfilled by the City of Kerrville.  TCEQ requires expansion planning 

through the 75/90 Rule.  

 75% Rule: Whenever flow measurements at any sewage treatment plant reaches 75% of the 

permitted average daily or annual average flow for three consecutive months, the permittee 

must initiate engineering and financial planning for expansion and upgrade of the facility and 

collection system. 

 90% Rule: Whenever the daily average flow or annual average flow reaches 90% of the 

permitted average daily or annual flow for three consecutive months, the permittee shall obtain 

necessary authorization from the TCEQ to commence construction of additional treatment and 

collection facilities. 

Table 8.1 shows the projected ADFs for the wastewater flows in years 2012 and 2032.  The magnitudes 

of the flows do not require planning for the next 20 years as the future ADFs are not predicted to 

encroach on the 75% mark of the 4.5 MGD permitted plant capacity.  

Table 8.1 Projected Average Daily Flows 

 Year 

 2012 2032 

ADF (MGD) 2.335 2.936 

% of Permit 52% 65% 

 

However, the alternatives analysis is still beneficial to compare the upgrades needed for the plant to 

attain the permitted capacity with the desire to increase the reliability of treatment processes, 
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modernize the treatment facilities, and increase the plant gravity flows.  Therefore, three alternatives 

were determined by FNI for the plant: 

 Alternative 1: Rehabilitate current plant to address high risk components, eliminate hydraulic 

bottlenecks, and solidify the 4.5 MGD permitted capacity at the existing plant. 

 Alternative 2: Down rate existing plant to 3 MGD, add a new parallel 1.5 MGD train to existing 

site to provide redundancy and additional firm treatment capacity. 

 Alternative 3: Construct new plant off-site 

8.1 ALTERNATIVE 1 

The focus of Alternative 1 is to solidify the permit capacity and extend the life of the existing plant by 

completing the project prioritization established through the risk and capacity assessments.  Table 8.2 

lists the projects needing to be completed at the plant and the associated scopes and costs.  A 3% 

annual inflation factor was applied to each of the projects beyond 2013.  For the planning period 2014 

to 2019, the annual inflation factor was applied through the year 2019 and for the planning period 2020 

to 2032, the annual inflation factor was applied through the year 2032.     

Table 8.2 WWTP Alternative 1 Costs 

Project Scope Project Cost 
Project Cost with 

3% Inflation 

1. Add New Clarifier Construct New 80' Diameter Clarifier $2,268,014  $2,268,014  

2. Upgrade Electrical System Upgrade MCC/Switchgear, Panelboard, SCADA $1,444,500  $1,444,500  

3. Oxidation Ditch Rehab Remove Solids and Add Aeration Capacity $1,283,344  $1,578,384  

4. Parallel Clarifier Effluent Pipe Install Parallel Pipe to Relieve Bottleneck $41,580  $75,098  

5. Clarifier Rehab and Repair Rehab CL-3 and Replace CL-1 WAS valve  $502,909  $908,303  

6. Increase Filter Capacity Add 4.4 MGD of Filter Capacity $3,532,454  $6,379,965  

7. FEB and Lift Station Capacity 
Increase 

Concrete Emergency FEB, Add Aeration, and 
Pumping Capacity 

$2,085,244  $3,766,159  

8. Rehab Chemical Feed System New Alum Storage Tank and Chemical Feed Bldg $101,250  $182,868  

9. Rehab RAS Pump Station Replace Exposed Piping, Valves, and Fittings $45,728  $82,589  

Alternative 1 Project Total: $11,305,023 $16,685,880  

* Costs include Mobilization, Engineering, O & P and Contingency 



Wastewater Master Plan  
City of Kerrville 
 

8-3 

8.2 ALTERNATIVE 2 

Alternative 2 consists of adding a parallel 1.5 MGD biological nutrient removal (BNR) train at the current 

plant site.  Figure 8.1 shows a conceptual layout of this parallel train consisting of a new headworks 

facility, anoxic tank, anoxic tank, aeration basin, clarifier, filters, and a new blower building with blowers. 

In addition to the new 1.5 MGD train, many of the projects from Alternative 1 will still need to be 

completed to correct deficiencies in the existing plant.  Table 8.3 itemizes the cost of the 1.5 MGD 

expansion as well as the Alternative 1 projects that also must be completed.  The projected total cost for 

Alternative 2 is approximately $17,000,000. 

 

Figure 8.1 1.5 MGD Parallel Train Conceptual Layout 
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Table 8.3 WWTP Alternative 2 Costs 

ITEM DESCRIPTION   TOTAL 

1 Sitework   $322,500 

2 Headworks    $582,700 

3 Anoxic Tanks   $700,100 

4 Anoxic Tanks   $700,100 

5 Aerobic Tanks    $1,204,040 

6 Blower Building   $1,012,000 

7 Final Clarifiers    $300,600 

8 Chemical Feed    $30,000 

9 Cloth Media Filters   $458,400 

10 Electrical and Instrumentation  $1,062,088 

11 Yard Piping  $955,879 

 
Subtotal   $7,328,407 

 
Mobilization 5% $366,420 

 
Subtotal   $7,694,800 

 
OH&P 15% $1,154,220 

 
Subtotal   $8,849,000 

 
Contingency 25% $2,212,250 

 
Subtotal   $11,061,250 

 
Engineering 15% $1,659,188 

 
1.5 MGD  Total:   $12,720,438 

Alternative 1: Existing Plant Rehabilitation   
 

1 Parallel Clarifier Effluent Pipe   $41,580 

2 CL-3 Rehab and CL-1 WAS Valve   $502,909 

3 Electrical System Upgrade   $1,444,500 

4 Remove OD Ditch Solids   $150,000 

6 FEB and Lift Station   $2,085,244 

8 RAS Pump Station Rehab.   $45,728 

9 Chemical Feed System Rehab.   $101,250 

  
Alternative 1 Total:   $4,371,211 

  
Alternative 2 Project Total:   $17,091,649 
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8.3 ALTERNATIVE 3 

The final alternative investigated the cost of constructing a new BNR WWTP at some other location in 

the City of Kerrville to potentially have gravity flow to the plant site.  FNI anticipated a need for roughly 

15 acres of land to construct a new plant that allowed for some future expansion as well as the 150’ 

buffer zone required by TCEQ.  A conceptual layout of this new site is shown on Figure 8.2.  Table 8.4 

lists the components of the new plants and the associated costs.  The total cost of Alternative 3 is 

approximately $38,000,000. 

 

Figure 8.2 New Off-site WWTP Conceptual Layout 
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Table 8.4 WWTP Alternative 3 Costs 

ITEM DESCRIPTION 
 

TOTAL 

1 Sitework   $922,730 

2 Influent Lift Station   $1,418,678 

3 Headworks    $660,800 

4 Equalization Basin   $1,289,400 

5 Anoxic Tanks   $963,900 

6 Anoxic Tanks   $963,900 

7 Aerobic Tanks    $1,936,740 

8 Blower Building   $1,938,000 

9 Final Clarifiers    $833,300 

10 Chemical Feed    $392,000 

11 RAS/WAS Pump Station   $290,000 

12 Cloth Media Filters   $458,400 

13 UltraViolet Disinfection System   $1,724,700 

14 Sludge Holding Tank Modifications   $514,327 

15 Sludge Dewatering Building   $1,150,000 

16 Administration/Lab Building   $290,000 

17 Grease and Septage Handling   $100,000 

18 Electrical and Instrumentation  $3,169,380 

19 Yard Piping  $2,852,445 

  Subtotal   $21,868,800  

  Mobilization 5% $1,093,440 

  Subtotal   $22,962,300  

  OH&P 15% $3,444,345 

  Subtotal   $26,406,700  

  Contingency 25% $6,601,675 

  Subtotal   $33,008,400  

  Engineering 15% $4,951,260 

  
Alternative 3 Project Total:   $37,960,000  

* Land, Environmental, and Off-Site Piping Costs were not included 
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8.4 RECOMMENDED ALTERNATIVE 

Table 8.5 below compares the different alternatives based on five important criteria.  Appendix G 

provides the detailed OPCCs for each Alternative.  

Table 8.5 WWTP Alternatives Matrix 

Treatment 
Alternative 

Land 
Acquisition 

Discharge Permit Capital Cost Reliability 
Future 

Considerations 

Alternative 0 None required No Change 
≈ 11,305,023 

$11,486,000 

Experience with 
current plant. Old 
equipment prone 
to failure. 

Aging 
Infrastructure 

Alternative 9 None required 
Possible Permit 

Amendment 
≈ $17,091,649 

Increased 
reliability and 
redundancy from 
new train 

Would provide 
redundancy for 
rehabilitating 
existing plant 

Alternative 3 
Purchase 15 

acres 
Must apply for a  

new permit 

≈ $37,960,000 

(Does not include 
land, 

environmental, or 
off-site piping) 

Modernized 
facilities, 
automation 

Could be 
designed for 
future expansion 
and increased 
population 
growth 

 

Based upon the WWTP Alternatives Matrix, FNI recommends that the City pursue Alternative 1.  

Alternative 3 would provide the most reliability, allow for future expansion, and modernize the current 

facilities with the likelihood of lowering maintenance and electricity costs.  However, the future growth 

projections don’t warrant the need for increasing the plant capacity beyond 4.5 MGD in the near future 

and this alternative could likely cost four times that of Alternative 1.  

Alternative 2 would also allow for more redundancy and capacity in the system which could be 

especially helpful during future rehabilitations.  However, the plant discharge permit may require 

amendment if this option were selected.  Additionally, this alternative costs nearly $6 million more than 

Alternative 1. 

Alternative 1 addresses the current treatment process concerns by correcting the problems found 

during the risk and capacity assessments.  Upon completion of all Alternative 1 projects, the plant 

should be able to maintain its current 4.5 MGD ADF permit.  The current plant has not had problems 
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meeting the effluent limits of the current NPDES permit and with the reduction in future population 

growth projections, the 4.5 MGD rating should provide adequate capacity for the next 20 years.   

Due to the fact that Alternative 1 remains the lowest cost alternative and the treatment plant staff is 

familiar with the operation of the current equipment, FNI recommended that Alternative 1 be selected 

for the future needs of the Kerrville WWTP.  In May 2012, the City Council gave direction to proceed 

forward with Alternative 1 moving forward with the Integrated Capital Improvements Plan.   
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9.0 INTEGRATED WASTEWATER CAPITAL IMPROVEMENTS PLAN 

An integrated wastewater capital improvements plan (CIP) was developed for the City of 

Kerrville to combine and prioritize the wastewater collection system and treatment plant CIP 

projects.  The projects are grouped into phases based on the City’s financial constraints defined 

as the following:  

 Fiscal Year 2013 - $10,000,000 

 Fiscal Year 2014 to 2019 - $4,200,000 (Based on $700,000 per year) 

 Fiscal Year 2020 to 2032 – All projects not included in the first two phases 

 

A 3% annual inflation factor was applied to each of the projects beyond 2013 as shown in Table 

9.1.  For the planning period 2014 to 2019, the annual inflation factor was applied through the 

year 2019 and for the planning period 2020 to 2032, the annual inflation factor was applied 

through the year 2032.  It is recommended that the City fund their Water Reclamation Division 

at a level which allows for sustainable operations, maintenance, and completion of in house 

projects.  Cities can typically defer certain capital expenditures by sufficiently funding annual 

maintenance efforts.   

It is recommended that these improvements be constructed generally in the order shown; 

however, it is understood that development in certain parts of the City may make it necessary to 

construct certain future improvements sooner than anticipated.   

9.1 IMPACT OF CITY OF INGRAM WHOLESALE FLOWS ON PROJECTS 

The impact of increased City of Ingram wholesale flows was evaluated for each CIP project.  

Table 9.2 summarizes the living unit equivalents (LUEs) contributing to each project. 
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Table 9.1 Wastewater System Integrated 20-Year CIP  

  

Proj. 
No. 

Project Description Project Cost 
Project Cost with 

3% Annual 
Inflation 

FY
 2

0
13

 

1 Jefferson Lift Station Expansion & 12"/16" Force Mains  $    4,539,300  $    4,539,300 

2 Add New Clarifier at WWTP  $    2,268,014  $    2,268,014 

3 Upgrade WWTP Electrical System  $    1,444,500  $    1,444,500 

4 Reduce Broadway Lift Station Capacity to 500 gpm  $       486,800  $       486,800 

5 Project Contingency  $    1,500,000  $    1,500,000 

Total 2013  $  10,238,614 $  10,238,614 

9
10

2
-

9
10

2
 

1 WWTP Oxidation Ditch Rehab  $    1,283,344  $    1,578,384 

2 New Knapp Wet Well & 10" Force Main  $    1,211,000  $    1,489,409 

3 G-Street Lift Station Decommission  $         78,000  $         95,932 

4 21-inch Interceptor Downstream of Jefferson Lift Station  $    1,412,200  $    1,736,865 

5 Project Contingency  $       215,456  - 

Total 2014 - 2019  $    4,200,000  $    4,900,590 

2
02

0
 &

 B
ey

o
n

d
  

C
o

lle
ct

io
n

 S
ys

te
m

 15"/18"/21" Interceptors Downstream of Knapp Lift Station  $    1,849,000  $    3,339,479 

New 5900 gpm Legion Lift Station  $    4,290,000  $    7,748,169 

New 1600 gpm Comanche Trace Lift Station  $    1,547,000  $    2,794,037 

Quinlan Basin 10"/12"/15" Interceptor  $    2,844,900  $    5,138,174 

Comanche Trace 12"/15" Interceptors  $    1,336,400  $    2,413,672 

15" Interceptor Upstream of Knapp Lift Station  $       605,300  $    1,093,232 

W
W

TP
 

Parallel Clarifier Effluent Pipe  $         41,580  $         75,098 

Clarifier Rehab & Repair  $       502,909  $       908,303 

Increase Filter Capacity  $    3,532,454  $    6,379,159 

FEB & Lift Station Capacity Increase  $    2,085,244  $    3,766,159 

Rehab Chemical Feed System  $       101,250  $       182,868 

Rehab RAS Pump Station  $         45,728  $         82,589 

Total 2020 & Beyond  $  18,781,765 $  33,920,939 

    Grand Total  $  33,220,379 $  49,060,143 
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Table 9.2 Ingram’s Proportional Impact on Kerrville’s Wastewater System Improvements 

    Project Description Project Cost 

Project Cost 
with 3% 
Annual 

Inflation 

2032 Number 
of LUEs 

Contributed 
to Project 

2032 Ingram % 
Contribution  
at 1590 LUEs 

2032 Ingram 
Impact on CIP 
Projects with 
3% Inflation 

FY
 2

0
12

 

  
Birkdale $5,945,000  $5,945,000  8533 19% $354,484  

G-St Interceptor (To Birkdale) $2,360,000  $2,360,000  2417 66% $496,801  

Total 2012 $8,305,000  $8,305,000      $851,285  

FY
 2

0
13

 

  

Jefferson Lift Station Expansion & 12"/16" Force Mains $4,539,300  $4,539,300  7552 21% $955,705  

Add New Clarifier at WWTP $2,268,014  $2,268,014  11952 13% $301,721  

Upgrade WWTP Electrical System $1,444,500  $1,444,500  11952 13% $192,166  

Project Contingency $1,500,000  $1,500,000  11952 13% $199,550  

Total 2013 $9,751,814 $9,751,814     $1,649,143 

9
10

2
-

9
1

0
2

 

  

WWTP Oxidation Ditch Rehab $1,283,344  $1,578,384  11952 13% $209,977  

New Knapp Wet Well & 10" Force Main $1,211,000  $1,490,000  2195 72% $1,079,317  

21-inch Interceptor Downstream of Jefferson Lift Station  $1,412,200  $1,737,000  6365 25% $295,063  

Project Contingency $215,456  $0  11952 13% $0  

Total 2014 - 2019 $4,122,000  $4,805,384    $1,584,358 

2
02

0
 &

 B
ey

o
n

d
  

C
o
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io
n
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e

m
 15"/18"/21" Interceptors Downstream of Knapp Lift Station $1,849,000  $3,339,479  4715 34% $1,126,088  

New 5900 gpm Legion Lift Station $4,290,000  $7,748,300  8422 19% $994,712  

15" Interceptor Upstream of Knapp Lift Station $605,300  $1,093,400  2195 72% $792,030  

W
W

TP
 

Parallel Clarifier Effluent Pipe $41,580  $75,098  11952 13% $9,991  

Clarifier Rehab & Repair $502,909  $908,303  11952 13% $120,834  

Increase Filter Capacity $3,532,454  $6,379,159  11952 13% $848,640  

FEB & Lift Station Capacity Increase $2,085,244  $3,766,159  11952 13% $501,024  

Rehab Chemical Feed System $101,250  $182,868  11952 13% $24,328  

Rehab RAS Pump Station $45,728  $82,589  11952 13% $10,987  

Total 2020 & Beyond $13,053,465  $23,575,355    $4,428,633 

    Grand Total $35,232,279  $46,437,553      $7,662,133  
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APPENDIX A 

City of Kerrville Land Planning Assumptions 

January 6, 2012  
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APPENDIX B 

City of Ingram Wholesale Contract & Wastewater Flow Projections  



DATE

NO OF 

CONNECTIONS

DEMAND PER 

CONN. (GPD)

AVERAGE DAY 

DEMAND (GPD)

PEAKING 

FACTOR

PROJECTED 

PEAK (GPD)

PERCENT OF 

CONTRACT

Jun-12 292 54 15,868 1.2 18,812 4%

Jun-13 320 60 19,200 1.2 23,040 5%

Jun-14 620 80 49,600 1.3 64,480 14%

Jun-15 700 90 63,000 1.4 88,200 20%

Jun-16 900 100 90,000 1.5 135,000 30%

Jun-17 1,000 110 110,000 1.6 176,000 39%

Jun-18 1,050 120 126,000 1.7 214,200 48%

Jun-19 1,100 130 143,000 1.8 257,400 57%

Jun-20 1,150 140 161,000 1.9 305,900 68%

Jun-21 1,200 150 180,000 2.0 360,000 80%

Jun-22 1,250 160 200,000 2.5 500,000 111%

Jun-23 1,300 170 221,000 2.7 596,700 133%

Jun-24 1,350 180 243,000 2.9 704,700 157%

Jun-25 1,400 190 266,000 3.1 824,600 183%

Jun-26 1,450 200 290,000 3.3 957,000 213%

Jun-27 1,500 210 315,000 3.5 1,102,500 245%

Jun-28 1,550 210 325,500 3.6 1,171,800 260%

Jun-29 1,600 210 336,000 3.7 1,243,200 276%

Jun-30 1,650 210 346,500 3.8 1,316,700 293%

Jun-31 1,700 210 357,000 3.9 1,392,300 309%

Jun-32 1,720 210 361,200 4.0 1,444,800 321%

Jun-37 1,820 210 382,200 4.0 1,528,800 340%

Jun-42 1,920 210 403,200 4.0 1,612,800 358%

Jun-47 2,020 210 424,200 4.0 1,696,800 377%

Jun-52 2,120 210 445,200 4.0 1,780,800 396%

City of Ingram Wastewater Flow Projection
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APPENDIX C 

City of Kerrville Lift Station Inventory  



Size [ft] 8

Bottom Elevation [ft] 1532

Low Alarm [ft] 2

High Alarm [ft] 12

Pump Type Model Serial  No.
Pump 

Capacity 

On-Point 

[ft]

Off-Point 

[ft]

Fairbanks Morse      

(4" Dry Submersibles)

Fairbanks Morse      

(4" Dry Submersibles)

As Defined by As Built Specifications

As Defined by S.C.A.D.A

8 4

1 D5433MU

2 D5433MU 150

150 6 4

City of Kerrville

Airport/Al Mooney Lift Station

Wet Well

Pumps



Size [ft] 7.5

Bottom Elevation [ft] 1545

Low Alarm [ft] 1.7

High Alarm [ft] 6.7

Pump Type Model Serial  No.
Pump 

Capacity 

On-Point 

[ft]

Off-Point 

[ft]

Fairbanks Morse    

 (4" Dry Submersibles)

Fairbanks Morse

(4" Dry Submersibles)

Denotes Information obtained from As Built Specifications

Denotes information obtained from S.C.A.D.A

Denotes information obatined from City Staff

2.7

4.7

5.7150

150

City of Kerrville

Airport/Commerce Park Lift Station

D5433MU

Pumps

Wet Well

D5433MU2

1 2.7



Size [ft] 15' 4" x 15' 4"

Bottom Elevation [ft] 1561

Low Alarm [ft] 2

High Alarm [ft] 6.5

Pump Type Model Serial No.
Pump 

Capacity 

On-Point 

[ft]

Off-Point 

[ft]

1 Gorman-Rupp T-4A3 4 3

2 Gorman-Rupp T-4A3 825353 5 3

3 Gorman-Rupp T-4A4 6 3

Denotes Information obtained from As Built Specifications

Denotes information obtained from S.C.A.D.A

S.C.A.D.A Derived Flow Report indicates that this pump capacity with all pumps on

Denotes information obatined from City Staff

*Note on R.T.U. 03 states that there is no low level alarm

360

Pumps

City of Kerrville

Birkdale Lift Station

Wet Well



Size [ft] 9.5

Bottom Elevation [ft] 1586.75

Low Alarm [ft] 0.5  

High Alarm [ft] 7.5

Pump Type Model Serial No.
Pump Capacity 

[GPM]

On-Point 

[ft]

Off-Point 

[ft]

1 Barnes 6 SE-L 2000 5 2

2 Barnes 6 SE-L 2000 7 2

Denotes Information obtained from As Built Specifications

Denotes information obtained from S.C.A.D.A

Denotes information obatined from City Staff

City of Kerrville

Broadway Lift Station

Pumps

Wet Well











Size [ft] 8

Bottom Elevation [ft] 1545.5

Low Alarm [ft] 4.5

High Alarm [ft] 10.5

Pump Type Model Serial No.
Pump 

Capacity 

On-Point 

[ft]

Off-Point 

[ft]

1
Fairbanks Morse

5430 Non-Clog 

Submersible Pump
600 7.5

5

2
Fairbanks Morse

5430 Non-Clog 

Submersible Pump
600 9

5

Denotes Information obtained from As Built Specifications

Denotes information obtained from S.C.A.D.A

Denotes information obatined from City Staff

Wet Well

City of Kerrville

Comanche Trace Lift Station

Pumps







Pump Data Sheet  ­  Myers

Company: Freese and Nichols Inc.

Name: Kendall

Date:  9/19/2012

 Pump:

Size:   4VC/4VCX

Type:  Non­clog Speed:  1750 rpm
Synch speed:  1800 rpm Dia:  9.75 in

Curve: Impeller:

Specific Speeds: Ns:  ­­­
Nss:  ­­­

Dimensions: Suction:  ­­­
Discharge:  4 in

 Pump Limits:

Temperature:  ­­­ Power:  ­­­
Pressure:  ­­­ Eye area:  ­­­
Sphere size:  3.1875 in

 Search Criteria:

Flow:  600 US gpm Head:  80 ft

 Fluid:

Water Temperature: 60 °F
Density:  62.25 lb/ft³ Vapor pressure:  0.2563 psi a
Viscosity:  1.105 cP Atm pressure:  14.7 psi a

NPSHa:  ­­­

 Motor:

Size:  30 hp
Speed:  1800
Frame:  286T

Standard:  NEMA
Enclosure:  TEFC
Sizing criteria:  Max Power on Design Curve

Myers MAPS 6 6  Selected from catalog:  Myers 60Hz  Vers: Nov 2009

­­­­ Data Point ­­­­

Flow: 600 US gpm

Head: 80.8 ft

Eff: 67.8%

Power: 17.9 hp

NPSHr: ­­­

­­­­ Design Curve ­­­­

Shutoff head: 106 ft

Shutoff dP: 45.8 psi

Min flow: 236 US gpm

BEP: 74.3% @ 984 US gpm

NOL power:

25.9 hp @ 1359 US gpm

­­ Max Curve ­­

Max power:

56.5 hp @ 1800 US gpm

Pump not available with 7.5hp and 10hp motors.

US gpm

N
P

S
H

r 
­ 

ft

18001600140012001000800600400
0

200

0.5

1

1.5

H
e
a
d

 ­
 f

t

18001600
0

1400

20

1200

40

60

1000

80

800

100

600

120

140

400

160

200

180

74.3

9.75 in

12 in

11 in

10 in

9 in

8 in

7.5 hp
10 hp

15 hp

20 hp
25 hp

30 hp

40 hp

50 hp

60 hp

30

30

40

40

50

50

60

60

65

65

70

70

70

70

73

73

73

73

75

75

 Performance Evaluation:

Flow Speed Head Efficiency Power NPSHr
US gpm rpm ft % hp ft

720 1750 76.7 71 19.5 ­­­

600 1750 80.8 67.8 17.9 ­­­

480 1750 84.8 62.9 16.3 ­­­

360 1750 89.3 54.4 14.8 ­­­

240 1750 94.2 43.3 13.1 ­­­



Size [ft] 5' x 15'

Bottom Elevation [ft] 1586.0

Low Alarm [ft]

High Alarm [ft]

Pump Type Model/Make Serial No.
Pump 

Capacity 

On-Point 

[ft]

Off-Point 

[ft]

1 Allis-Chalmers 200/NSWV 751-18108-3-1 500

2 Myers (Dry Well Submersible) 6VCDP200M4-43 993018 1000

Denotes Information obtained from As Built Specifications

Denotes information obtained from S.C.A.D.A

As Built:  4" Aurora 612 pumps; pump curves only go down to 6" pumps for this model

Pumps

Wet Well

City of Kerrville

G Street Lift Station



Size [ft] 8 feet x 6 feet

Bottom Elevation [ft] 1592

Low Alarm [ft] 0.6

High Alarm [ft] 7

Pump Type Model Serial No.
Pump 

Capacity 

On-Point 

[ft]

Off-Point 

[ft]

Fairbanks Morse 

 (4" Dry Submersible)

Fairbanks Morse 

 (4" Dry Submersible)

Fairbanks Morse 

 (4" Dry Submersible)

Fairbanks Morse 

 (4" Dry Submersible)

Denotes Information obtained from As Built Specifications

Denotes information obtained from S.C.A.D.A

Denotes information obtained from Pump Curves

1.5

1.5

1.5

1.5

K4E1-077749-1

K4E1-077749-0 1100

1100

1100

4

4.5

53

4 DJ 5432WD

DJ 5432WD

DJ 5432WD

DJ 5432WD

Wet Well

Pumps

City of Kerrville

Jefferson Lift Station

1

2

1100K4E1-077750

K4E1-077749-2





Size [ft] 6

Bottom Elevation [ft] 1631

Low Alarm [ft] 0.75

High Alarm [ft] 9

Pump Type Model Serial No.
Pump 

Capacity 

On-Point 

[ft]

Off-Point 

[ft]

1
Hydrmatic Non-clog 

submersible pump

HPG 

F500M2-4
100 6 4

2
Hydrmatic Non-clog 

submersible pump

HPG 

F500M2-4
100 7.75 4

As Defined by As Built Specifications

As Defined by S.C.A.D.A

Denotes information obatined from City Staff

City of Kerrville

Kerrville South Lift Station

Pumps

Wet Well



Size [ft] 6

Bottom Elevation [ft] 1603.5

Low Alarm [ft]

High Alarm [ft] 2

Pump Type Model Serial No.
Pump Capacity 

[GPM]

On-Point 

[ft]

Off-Point 

[ft]

1 Hydromatic-S4M (Submersible Pump) 669

2 Hydromatic-S4M (Submersible Pump) 669

Denotes Information obtained from As Built Specifications

Denotes information obtained from S.C.A.D.A

Denotes information obtained from Pump Curves

Pumps

Wet Well

City of Kerrville

Knapp Road Lift Station







Size [ft] 8' x 16' 6"

Bottom Elevation [ft]

Low Alarm [ft] 3

High Alarm [ft] 9

Pump Type Model Serial No.
Pump 

Capacity 

On-Point 

[ft]

Off-Point 

[ft]

1 Gorman Rupp T-10

2

Fairbanks Morse                             

(Dry Well Submersible) 543600D 2000** 6 3.5

3

Fairbanks Morse                             

(Dry Well Submersible) 543600D 2000** 7 3.5

4

Fairbanks Morse                             

(Dry Well Submersible) 543600D 2000** 8 3.5

Denotes Information obtained from As Built Specifications

Denotes information obtained from S.C.A.D.A

**From SCADA online data, all three pumps appear to be 2000 GPM pumps

Denotes information obatined from City Staff

*Note on R.T.U. 16 from S.C.A.D.A

** On 5/25 with two pumps on, 3200 GPM

** On 5/25 with three pumps on, 4100 GPM

Pumps

Wet Well

Emergency Only*

City of Kerrville

Legion Lift Station





Size [ft] 10

Bottom Elevation [ft]

Low Alarm [ft] 1

High Alarm [ft] 9

Pump Type Model Serial No.
Pump 

Capacity 

On-Point 

[ft]

Off-Point 

[ft]

1 Fairbanks Morse 5435MV 1700 6.5 3.5

2 Fairbanks Morse 5435MV 1700 7.5 3.5

Denotes Information obtained from As Built Specifications

Denotes information obtained from S.C.A.D.A

Denotes average pumping rate from S.C.A.D.A Derived Flow Report

Denotes information obatined from City Staff

Pumps

Wet Well

City of Kerrville

Loop 534 Lift Station



Size [ft] 10

Bottom Elevation [ft] 1681

Low Alarm [ft] 1

High Alarm [ft] 9.26

Pump Type Model Serial No.
Pump 

Capacity 

On-Point 

[ft]

Off-Point 

[ft]

1

Ingersol Dresser            

(Submersible Pump) MSX-1 175 7 1

2

Ingersol Dresser            

(Submersible Pump) MSX-1 175 8.26 1

Denotes Information obtained from As Built Specifications

Denotes information obtained from S.C.A.D.A

Denotes Information obtained from Flow Monitoring

Denotes information obatined from City Staff

Pumps

Wet Well

City of Kerrville

Meridian Lift Station



Size [ft] 9.5

Bottom Elevation [ft] 1600

Low Alarm [ft] 1.3

High Alarm [ft] 8.8

Pump Type Model Serial No.
Pump 

Capacity 

On-Point 

[ft]

Off-Point 

[ft]

1

Fairbanks Morse              

(Submersible Pump) 5434MV *See Note 1606 1601.5

2

Fairbanks Morse              

(Submersible Pump) 5434MV *See Note 1607 1601.5

3

Fairbanks Morse              

(Submersible Pump) 5434MV *See Note 1607.5 1601.5

Denotes Information obtained from As Built Specifications

Denotes information obtained from S.C.A.D.A

Denotes information obatined from City Staff

*Note regarding 

pumps as per As Built 

Design Specifications

Wet Well

Pumps

City of Kerrville

Quinlan Lift Station





Size [ft] 4

Bottom Elevation [ft] 1581

Low Alarm [ft] 2

High Alarm [ft] 25

Pump Type Model Serial No.
Pump 

Capacity 

On-Point 

[ft]

Off-Point 

[ft]

1 Hydromatic (MP-30) 150 10 5

2 Hydromatic (MP-30) 150 15 5

Denotes Information obtained from As Built Specifications

Denotes information obtained from S.C.A.D.A

Pumps

Wet Well

City of Kerrville

Schreiner Lift Station



Size [ft] 10

Bottom Elevation [ft] 1570.5

Low Alarm [ft]

High Alarm [ft] 6.1

Pump Type Model Serial No.
Pump 

Capacity 

On-Point 

[ft]

Off-Point 

[ft]

1 Meyers 4RC 450 3.6 2.6

2 Meyers 4RC 450 4.6 2.6

3 Non-clog - FUTURE 5.6 2.6

Denotes Information obtained from Construction Drawings

Denotes information obtained from S.C.A.D.A

Denotes information obatined from City Staff

Pumps

Wet Well

City of Kerrville

Turtle Creek Lift Station





Wastewater Master Plan   
City of Kerrville 
 

 

 

 

 

 

 

 

 

 

APPENDIX D 

Wastewater Collection System 

Opinion of Probable Construction Cost (OPCC)  



OPINION OF PROBABLE COST

Construction Project Number 1

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 New 7.2 MGD Lift Station 1                     LS $2,500,000 2,500,000                     

2 12" Force Main 3,300               LF $84 277,200                        

3 16" Force Main 1,000               LF $112 112,000                        

4 20" Boring and Casing under Guadalupe River 1                     EA $400,000 400,000                        

     

     

     

     

     

     

     

SUBTOTAL: $3,289,200

MOBILIZATION 5% $164,500

E, O & P: 10% $329,000

SUBTOTAL: $3,782,700

CONTINGENCY: 20% $756,600

SUBTOTAL: $4,539,300

PROJECT TOTAL $4,539,300

Project Description

Detailed Description

New Jefferson Lift Station

City of Kerrville

Wastewater CIP Projects - 2013

November 2012

Expand Jefferson Lift Station to 7.2 MGD, install new 12" Force Main to G-Street Interceptor and new 16" Force Main 

replacing the existing parallel Legion Force Mains



OPINION OF PROBABLE COST

City of Kerrville

Wastewater CIP Projects - 2013

November 2012

Construction Project Number 2

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Replace with 2 - 500 GPM Pumps 1                     LS $200,000 200,000                        

2 8" Force Main 2,000               LF $56 112,000                        

     

     

     

     

     

     

     

     

     

SUBTOTAL: $312,000

MOBILIZATION 5% $15,600

E, O & P: 25% $78,000

SUBTOTAL: $405,600

CONTINGENCY: 20% $81,200

SUBTOTAL: $486,800

PROJECT TOTAL $486,800

Project Description

Reduce Broadway Lift Station Capacity to 500 gpm

Reduce the capacity of Broadway Lift Station in order to alleviate downstream interceptors and Legion Lift Station

Detailed Description



OPINION OF PROBABLE COST

Construction Project Number 3

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Knapp LS Expansion 1                     EA $806,000 806,000                        

     

     

     

     

     

     

     

     

     

     

SUBTOTAL: $806,000

MOBILIZATION 5% $40,300

E, O & P: 25% $201,500

SUBTOTAL: $1,047,800

CONTINGENCY: 20% $209,600

SUBTOTAL: $1,258,000

PROJECT TOTAL $1,258,000

PROJECT TOTAL WITH 3% INFLATION $1,547,214

New Knapp Wet Well and 12" Force Main from Knapp Lift Station to Interceptor along Lois Street  

Project Description

New Knapp Wet Well & 12" Force Main

City of Kerrville

Wastewater CIP Projects - 2014 to 2019

Detailed Description

November 2012



OPINION OF PROBABLE COST

City of Kerrville

Wastewater CIP Projects - 2014 to 2019

November 2012

Construction Project Number 4

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Lift Station- Decommission 1                     LS $50,000 50,000                          

     

     

     

     

     

SUBTOTAL: $50,000

MOBILIZATION 5% $2,500

E, O & P: 25% $12,500

SUBTOTAL: $65,000

CONTINGENCY: 20% $13,000

SUBTOTAL: $78,000

PROJECT TOTAL $78,000

PROJECT TOTAL WITH 3% INFLATION $95,932

G-Street Lift Station Decommission
Detailed Description

Upon completion of the G-Street Interceptor, the G-Street Lift Station will be decommissioned

Project Description



OPINION OF PROBABLE COST

City of Kerrville

Wastewater CIP Projects - 2014 to 2019

November 2012

Construction Project Number 5

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 21" Sanitary Sewer 4,600               LF $147 676,200                        

2 32" Boring and Casing 200                 LF $560 112,000                        

3 Pavement Repair 1,900               LF $30 57,000                          

SUBTOTAL: $905,200

MOBILIZATION 5% $45,260

E, O & P: 25% $226,300

SUBTOTAL: $1,176,800

CONTINGENCY: 20% $235,400

SUBTOTAL: $1,412,200

PROJECT TOTAL $1,412,200

PROJECT TOTAL WITH 3% INFLATION $1,736,865

Project Description

21" Interceptor Downstream of Jefferson Lift Station
Detailed Description

21" Interceptor along Jefferson St. from Force Main to Sydney Baker to replace existing parallel lines



OPINION OF PROBABLE COST

Construction Project Number 6

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 15" Sanitary Sewer 1,000               LF $105 105,000                        

2 18" Sanitary Sewer 6,600               LF $126 831,600                        

3 21" Sanitary Sewer 300                 LF $147 44,100                          

4 60" Diameter Manhole 22                   EA $5,000 110,000                        

5 36" Boring and Casing 150                 LF $630 94,500                          

     

     

     

     

     

     

SUBTOTAL: $1,185,200

MOBILIZATION 5% $59,260

E, O & P: 25% $296,300

SUBTOTAL: $1,540,800

CONTINGENCY: 20% $308,200

SUBTOTAL: $1,849,000

PROJECT TOTAL $1,849,000

PROJECT TOTAL WITH 3% INFLATION $3,339,479

New 12"/15" Interceptor upstream of Jefferson Lift Station to meet existing capacity needs

Project Description

15"/18"/21" Interceptor Downstream of Knapp Lift Station

City of Kerrville

Wastewater CIP Projects - 2020 & Beyond

Detailed Description

November 2012



OPINION OF PROBABLE COST

City of Kerrville

Wastewater CIP Projects - 2020 & Beyond

November 2012

Construction Project Number 7

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 New 8.5 MGD Lift Station 1                     LS $2,750,000 2,750,000                     

     

     

     

     

     

     

     

     

     

     

SUBTOTAL: $2,750,000

MOBILIZATION 5% $137,500

E, O & P: 25% $687,500

SUBTOTAL: $3,575,000

CONTINGENCY: 20% $715,000

SUBTOTAL: $4,290,000

PROJECT TOTAL $4,290,000

PROJECT TOTAL WITH 3% INFLATION $7,748,169

New 5900 gpm Legion Lift Station
Detailed Description

Expand Legion Lift Station to 8.5 MGD

Project Description



OPINION OF PROBABLE COST

City of Kerrville

Wastewater CIP Projects - 2020 & Beyond

November 2012

Construction Project Number 8

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Comanche Trace LS Expansion 1                     LS $991,000 991,000                        

     

     

     

     

     

     

     

     

     

     

SUBTOTAL: $991,000

MOBILIZATION 5% $49,550

E, O & P: 25% $247,800

SUBTOTAL: $1,288,400

CONTINGENCY: 20% $257,700

SUBTOTAL: $1,547,000

PROJECT TOTAL $1,547,000

PROJECT TOTAL WITH 3% INFLATION $2,794,037

Project Description

New 1600 gpm Comanche Trace Lift Station
Detailed Description

New 12" Force Main to New Birkdale Lift Station; New Lift Station with a Firm Capacity of 2.3 MGD



OPINION OF PROBABLE COST

City of Kerrville

Wastewater CIP Projects - 2020 & Beyond

November 2012

Construction Project Number 9

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 10" Sanitary Sewer 1,700               LF $70 119,000                        

2 12" Sanitary Sewer 2,200               LF $84 184,800                        

3 15" Sanitary Sewer 9,000               LF $105 945,000                        

4 20" Boring and Casing 200                 LF $350 70,000                          

5 Pavement Repair 4,000               LF $30 120,000                        

6 48" Diameter Manhole 10                   EA $3,500 35,000                          

7 60" Diameter Manhole 30                   EA $5,000 150,000                        

8 26" Boring and Casing 150                 LF $455 68,250                          

     

     

     

SUBTOTAL: $1,692,100

MOBILIZATION 5% $84,605

E, O & P: 25% $423,100

SUBTOTAL: $2,199,900

CONTINGENCY: 20% $440,000

SUBTOTAL: $2,639,900

PROJECT TOTAL $2,639,900

PROJECT TOTAL WITH 3% INFLATION $4,767,923

New 10”/12”/15” gravity line from Sydney Baker and I-10 to the existing 18" line near 3rd & Ross

Project Description

Quinlan Basin 10"/12"/15" Interceptor
Detailed Description



OPINION OF PROBABLE COST

City of Kerrville

Wastewater CIP Projects - 2020 & Beyond

November 2012

Construction Project Number 10

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 12" Sanitary Sewer 3,500               LF $84 294,000                        

2 15" Sanitary Sewer 2,400               LF $105 252,000                        

3 48" Diameter Manhole 9                     EA $3,500 31,500                          

4 60" Diameter Manhole 7                     EA $5,000 35,000                          

5 R.O.W. & Permits 6,100               LF $40 244,000                        

     

     

     

     

     

     

SUBTOTAL: $856,500

MOBILIZATION 5% $42,825

E, O & P: 25% $214,200

SUBTOTAL: $1,113,600

CONTINGENCY: 20% $222,800

SUBTOTAL: $1,336,400

PROJECT TOTAL $1,336,400

PROJECT TOTAL WITH 3% INFLATION $2,413,672

Project Description

Comanche Trace 12"/15" Interceptors
Detailed Description

New 12” line from Trail Head Court, along Comanche Trace Drive to Mulligan Way.  New 15” line from Mulligan Way 

to Rock Barn Drive.  



OPINION OF PROBABLE COST

City of Kerrville

Wastewater CIP Projects - 2020 & Beyond

November 2012

Construction Project Number 11

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 15" Sanitary Sewer 3,000               LF $105 315,000                        

2 60" Diameter Manhole 8                     EA $5,000 40,000                          

3 Pavement Repair 1,100               LF $30 33,000                          

     

     

     

     

     

     

     

     

SUBTOTAL: $388,000

MOBILIZATION 5% $19,400

E, O & P: 25% $97,000

SUBTOTAL: $504,400

CONTINGENCY: 20% $100,900

SUBTOTAL: $605,300

PROJECT TOTAL $605,300

PROJECT TOTAL WITH 3% INFLATION $1,093,232

Project Description

15" Interceptor Upstream of Knapp Lift Station
Detailed Description

New 15” line from Goat Creek Rd. to Knapp Rd. in the Jefferson Basin



Wastewater Master Plan   
City of Kerrville 
 

 

 

 

 

 

 

 

 

 

APPENDIX E 

City of Kerrville WWTP 

TCEQ TPDES Permit  































































































Wastewater Master Plan   
City of Kerrville 
 

 

 

 

 

 

 

 

 

 

APPENDIX F 

Kerrville WWTP - Site Visit Evaluation Summary  



Facility Condition Criticality Condition Rating Criticality Rating Risk

Chemical Feed System 51.38 82.00 Fair Very High Impact High Risk

Clarifier 3 78.00 72.00
Poor Very High Impact High Risk

Electrical - main 62.50 100.00
Poor Very High Impact High Risk

Oxidation Ditch 47.75 88.00
Fair Very High Impact High Risk

RAS Pump Stations 46.75 82.00 Fair Very High Impact High Risk

Anaerobic Tank 39.50 63.00 Good High Impact Medium Risk

Chlorination Building 30.75 82.00 Good Very High Impact Medium Risk

Chlorine Contact Basin 60.00 47.00 Fair Medium Impact Medium Risk

Clarifier 1 37.50 62.50 Good High Impact Medium Risk

Dechlorination System 37.50 82.00 Good Very High Impact Medium Risk

Effluent Filters 40.88 40.00 Fair Medium Impact Medium Risk

Filter Backwash Handling 49.25 38.50 Fair Medium Impact Medium Risk

Flow Equalization Basin 35.50 58.00 Good High Impact Medium Risk

Belt Press - Old 31.75 8.00 Good Low Impact Low Risk

Belt Press - New 0.00 8.00 Very Good Low Impact Low Risk

Effluent Meter and Composite 

Sampling 27.50 21.00
Good Low Impact Low Risk

Headworks 30.00 48.00 Good Medium Impact Low Risk

Splitter Box @ Headworks 25.00 34.50 Good Medium Impact Low Risk

Water System - Plantwide 30.50 30.00 Good Low Impact Low Risk

Risk Assessment Summary



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name: Anaerobic/Anoxic Tanks
Age: 1988

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Electrical- MCC, Switch Gear, Control 
Panel, HVAC 

75 20.00 1500.00

Mechanical- Piping
25 15.00 375.00

Mechanical- Valves

25 15.00 375.00

Mechanical- Actuators
25 15.00 375.00

Mixers
55 15.00 825.00

Structure- Upper
25 10.00 250.00

Structure- Lower
25 10.00 250.00

Overall Facility Rating
100.00 39.50

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 10 30.00 300.00
Process Impact 20 50.00 1000.00

Outage Duration 40 20.00 800.00
Overall Criticality Rating - 100.00 21.00

Comments

Condition Evaluation

Criticality Evaluation

Comments

Switches for mixers in poor condition.

Old, Potential bearing problems due to shaft deflection.



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name: New Belt Press

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Electrical- MCC, Switch Gear, Control 
Panel, HVAC 

0 20.00 0.00

Sludge Feed Pumps 0 10.00 0.00

Mechanical- Piping
0 10.00 0.00

Mechanical- Valves 0 15.00 0.00

Mechanical- Actuators 0 15.00 0.00

New Belt Press
0 10.00 0.00

Metal Building
0 5.00 0.00

Structure- Floor
0 5.00 0.00

Instrumentation
0 10.00 0.00

Overall Facility Rating
100.00 0.00

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 10 30.00 300.00
Process Impact 20 50.00 1000.00

Outage Duration 40 20.00 800.00
Overall Criticality Rating - 100.00 21.00

Condition Evaluation

Criticality Evaluation

Comments

Comments

Building and Equipment are brand new.



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name: Old Belt Press

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Electrical- MCC, Switch Gear, Control 
Panel, HVAC 

35 20.00 700.00

Sludge Feed Pumps 25 10.00 250.00

Mechanical- Piping
25 10.00 250.00

Mechanical- Valves 25 15.00 375.00

Mechanical- Actuators 25 15.00 375.00

Old Press - Rollers
60 10.00 600.00

Metal Building
50 5.00 250.00

Structure- Floor
25 5.00 125.00

Instrumentation
25 10.00 250.00

Overall Facility Rating
100.00 31.75

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 10 30.00 300.00
Process Impact 20 50.00 1000.00

Outage Duration 40 20.00 800.00
Overall Criticality Rating - 100.00 21.00

Condition Evaluation

Criticality Evaluation

Comments

Comments

Some external corrosion.

Rollers in poor condition.



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name:
Chemical:
Age:

Component Group Component 
Condition Rating Weight Factor Weighted 

Component Rating

Electrical-  Control Panel 75 15.00 1125.00

Mechanical - Piping 80 5.00 400.00

Mechanical - Valves 80 10.00 800.00

Bulk Storage - Alum 80 7.50 600.00

Bulk Storage - Ferric 25 7.50 187.50

Pumps/Feeders/ Motors 25 20.00 500.00

Eyewash 25 5.00 125.00

Emergency Showers 25 5.00 125.00

Meters - rotameters 25 10.00 250.00

Structure- Walls 80 5.00 400.00

Structure- Roof 25 5.00 125.00

Structure- Foundation 25 5.00 125.00

Overall Facility Rating 100.00 47.63

Criticality Parameters Component 
Criticality Rating Weight Factor Weighted 

Component Rating

Capacity Affected 100 30.00 3000.00
Process Impact 100 50.00 5000.00

Outage Duration 10 20.00 200.00
Overall Criticality Rating - 100.00 82.00

Absent

Criticality Evaluation

Comments

Manual squeeze bottles

Chemical Feed
Alum/ Ferric chloride/Polymer Feed

Comments

Corrosion

Numerous leaks

Numerous leaks

Condition Evaluation



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name:
Chemical:

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Mechanical- Emergency 
Ventilation 50 10.00 500.00

Mechanical- Piping 25 10.00 250.00

Mechanical- Valves 25 10.00 250.00

Scales 70 5.00 350.00

Feeders 35 20.00 700.00

Eyewash 25 10.00 250.00

Emergency Showers 25 5.00 125.00

Structure- Walls 30 5.00 150.00

Structure- Roof 25 5.00 125.00

Structure- Foundation 25 5.00 125.00

Instrumentation & Control 
Flow Pacing 50 5.00 250.00

Gas Detector 0 10.00 0.00

Overall Facility Rating 100.00 30.75

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 100 30.00 3000.00
Process Impact 100 50.00 5000.00

Outage Duration 10 20.00 200.00
Overall Criticality Rating - 100.00 82.00

Absent

Criticality Evaluation

Comments

Chemical Feed
Chlorination Building

Comments

Should come on with light switch or leak.

Condition Evaluation

Manual squeeze bottle, located inside of the room. 
SCBA located inside of the room. 

Door in poor condition.

New.

Corrosion on cabinet.



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name: Chlorine Contact Basin

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Electrical- MCC, Control Panel
30 10.00 300.00

Reclaimed Water Pumps

                            - Schriner and Commanche Trace
75 20.00 1500.00

Mechanical- Plant Water
50 20.00 1000.00

Mechanical- Piping
50 15.00 750.00

Mechanical- Valves
80 15.00 1200.00

Structure- Upper
25 5.00 125.00

Structure- Lower
25 5.00 125.00

Reuse Pump Control Building
100 10.00 1000.00

Overall Facility Rating
100.00 60.00

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 50 30.00 1500.00
Process Impact 60 50.00 3000.00

Outage Duration 10 20.00 200.00
Overall Criticality Rating - 100.00 47.00

Condition Evaluation

Criticality Evaluation

Comments

Comments

Reuse pump controls.

Undersized

Equalization valve #1 (others are okay)

Very poor, makeshift building



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name: Clarifier 1

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Electrical- MCC, Switch Gear, Control 
Panel, HVAC 

25 20.00 500.00

Mechanism - Overall

25 10.00 250.00

Mechanism - Valves
40 10.00 400.00

Influent Baffle
50 25.00 1250.00

Weirs
50 15.00 750.00

Structure- Upper
30 10.00 300.00

Structure- Lower
30 10.00 300.00

Overall Facility Rating
100.00 37.50

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 50 30.00 1500.00
Process Impact 55 50.00 2750.00

Outage Duration 100 20.00 2000.00
Overall Criticality Rating - 100.00 62.50

Condition Evaluation

Criticality Evaluation

Comments

Comments

Broken valve, can't control RAS flow

Leakage at seal to structure

corrosion on metal supports

Corrosion



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name: Clarifier 3

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Electrical- MCC, Switch Gear, Control 
Panel, HVAC 

50 20.00 1000.00

Mechanism

100 25.00 2500.00

Scum Baffle
100 20.00 2000.00

Weirs
100 15.00 1500.00

Structure- Upper
40 10.00 400.00

Structure- Lower
40 10.00 400.00

Overall Facility Rating
100.00 78.00

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 50 30.00 1500.00
Process Impact 55 50.00 2750.00

Outage Duration 100 20.00 2000.00
Overall Criticality Rating - 100.00 62.50

Condition Evaluation

Criticality Evaluation

Comments

Corrosion

Comments

Centerwell - badly corroded, the rake is in poor 
condition, as is the scum skimmer.



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name:

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Control Panel
25 20.00 500.00

Mechanical- Piping
25 10.00 250.00

Mechanical- Valves
25 10.00 250.00

Feed Pump
25 20.00 500.00

Day Tank
80 10.00 800.00

Bulk Tank
50 10.00 500.00

Building 100 5.00 500.00

Instrumentation - Chlorine 
Analyzer

40 5.00 200.00

SCADA
25 5.00 125.00

Turbidimeter
25 5.00 125.00

Overall Facility Rating
100.00 37.50

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 100 30.00 3000.00
Process Impact 100 50.00 5000.00

Outage Duration 10 20.00 200.00
Overall Criticality Rating - 100.00 82.00

Criticality Evaluation

Comments

Dechlorination System

Comments

Condition Evaluation

Needs to be replaced

No containment

Makeshift structure



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name: Effluent Filters

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Electrical
50 10.00 500.00

Backwash Pumps

70 5.00 350.00

Mechanical- Piping
60 5.00 300.00

Mechanical- Valves 80 12.50 1000.00

Mechanical- Actuators
25 12.50 312.50

Media
25 10.00 250.00

Underdrain
25 15.00 375.00

Structure- Upper
25 5.00 125.00

Structure- Lower
25 5.00 125.00

Filter Controls
75 10.00 750.00

Air wash blower
65 5.00 325.00

Compressor (Valves)
65 5.00 325.00

Overall Facility Rating
100.00 40.88

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 25 30.00 750.00
Process Impact 20 50.00 1000.00

Outage Duration 100 20.00 2000.00
Overall Criticality Rating - 100.00 37.50

Condition Evaluation

Criticality Evaluation

Comments

Comments

Age

Piping near pumps in poor condition

Water entering cabinet



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, John Manning

Plant Name: Kerrville WWTp
Facility Name: Effluent Meter and Composite Sampler

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Mag Meter 25 20.00 500.00

Composite Sampler 25 15.00 375.00

Meter Vault 25 25.00 625.00

Structure - Top 25 10.00 250.00

                      - Walls 25 10.00 250.00

                      - Foundation 25 10.00 250.00

Sampler Housing 50 10.00 500.00

Overall Facility Rating 100.00 27.50

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 10 30.00 300.00
Process Impact 20 50.00 1000.00

Outage Duration 40 20.00 800.00
Overall Criticality Rating - 100.00 21.00

Condition Evaluation

Criticality Evaluation

Comments

Comments



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Kerrville WWTP
Facility Name:

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Age 50 40.00 2000.00
Corrosion 25 20.00 500.00
Generator 0 15.00 0.00
Conduit 50 25.00 1250.00
MCC's 100 25.00 2500.00
Overall Facility Rating 100.00 62.50

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 100 30.00 3000.00
Process Impact 100 50.00 5000.00

Outage Duration 100 20.00 2000.00
Overall Criticality Rating - 100.00 100.00

Criticality Evaluation

Comments

New in 2011

Main Electrical

Comments

Older than 30 years

Water in conduits leaks out under MCC's

Condition Evaluation



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name:

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Electrical- MCC, Switch Gear, 
Control Panel 50 20.00 1000.00

Mechanical- Piping 25 15.00 375.00

Mechanical- Valves 25 10.00 250.00

Pumps 80 35.00 2800.00

Structure- Walls 25 10.00 250.00

Structure- Roof 25 5.00 125.00

Structure- Foundation 25 5.00 125.00

Overall Facility Rating 100.00 49.25

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 10 30.00 300.00
Process Impact 55 50.00 2750.00

Outage Duration 40 20.00 800.00
Overall Criticality Rating - 100.00 38.50

Criticality Evaluation

Comments

Three sets of pumps required to keep up with backwash 
waste flow.

small cracks

Condition Evaluation

Filter Backwash Handling

Comments

Leaking



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name:

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Mechanical- Piping 25 25.00 625.00

Mechanical- Valves 25 10.00 250.00

Structure 25 30.00 750.00

Lift Station 40 20.00 800.00

Electrical 75 15.00 1125.00

Overall Facility Rating 100.00 35.50

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 30 30.00 900.00
Process Impact 60 50.00 3000.00

Outage Duration 40 20.00 800.00
Overall Criticality Rating - 100.00 47.00

Criticality Evaluation

Comments

Capacity of the FEB is a bit undersized - occasional 
accidental discharge.

Flow Equalization Basin

Comments

Undersized, rails are brand new

Corrosion on starters and junction box

Condition Evaluation



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name:
Age:

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Electrical 25 15.00 375.00

Mechanical- Piping 25 15.00 375.00

Mechanical- Valves 25 5.00 125.00

Structure- Walls 25 15.00 375.00

Structure- Roof 25 15.00 375.00

Structure- Walls 50 15.00 750.00

Structure- Foundation 25 15.00 375.00

Screens and Conveyor 25 5.00 125.00

Grit removal and 
washer/classifier 25 5.00 125.00

Odor Control 50 5.00 250.00

Septage Receiving 25 5.00 125.00

Overall Facility Rating 100.00 30.00

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 50 30.00 1500.00
Process Impact 20 50.00 1000.00

Outage Duration 50 20.00 1000.00
Overall Criticality Rating - 100.00 35.00

Criticality Evaluation

Comments

Have to clean out screens 2x a day

Coating needs repair

Good condition but not used.

Headworks
2003

Comments

Condition Evaluation



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name:

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Electrical- Control Panel 
75 15.00 1125.00

Mechanical- Valves/Gates
100 10.00 1000.00

Mechanical- Rotors (new)
5 10.00 50.00

Mechanical- Rotors (old)
50 10.00

Mechanical- Drive Shaft/Chain
50 20.00 1000.00

Motors
50 5.00 250.00

Baffles
80 5.00 400.00

Weirs
20 5.00 100.00

Structure- Walls 
35 10.00 350.00

Handrail
50 10.00 500.00

Overall Facility Rating 100.00 47.75

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 100 30.00 3000.00
Process Impact 100 50.00 5000.00

Outage Duration 10 20.00 200.00
Overall Criticality Rating - 100.00 82.00

Criticality Evaluation

Comments

Stem on mud valve missing

Floating. 

Missing

Floating. 

Comments

Push buttons

Oxidation Ditch

Condition Evaluation



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name:

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Control Panel 100 20.00 2000.00

Mechanical- Piping 80 5.00 400.00

Mechanical- Valves 80 5.00 400.00

Mechanical- Metermag 20 5.00 100.00

Pumps 25 25.00 625.00

Motors 25 10.00 250.00

Structure- Walls 25 5.00 125.00

Structure- Roof 50 5.00 250.00

Structure- Supports 25 5.00 125.00

Structure- Foundation 25 5.00 125.00

Instrumentation 50 5.00 250.00

SCADA 5 5.00 25.00

Overall Facility Rating 100.00 46.75

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 100 30.00 3000.00
Process Impact 100 50.00 5000.00

Outage Duration 10 20.00 200.00
Overall Criticality Rating - 100.00 82.00

Criticality Evaluation

Comments

Possibly undersized

Check valves leak at seals

RAS Pump stations

Comments

Old, poor condition

Condition Evaluation



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name:

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Mechanical- Valves 25 25.00 625.00

Structure

Structure- Roof 25 25.00 625.00

Structure- Walls 25 25.00 625.00

Structure- Foundation 25 25.00 625.00

Overall Facility Rating 100.00 25.00

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 50 30.00 1500.00
Process Impact 35 50.00 1750.00

Outage Duration 10 20.00 200.00
Overall Criticality Rating - 100.00 34.50

Criticality Evaluation

Comments

Splitter Box

Comments

Condition Evaluation



Inspection Date: January 12, 2012
Inspector Name: GRS, SHH, JWM

Plant Name: Kerrville WWTP
Facility Name:

Component Group Component 
Condition Rating

Weight 
Factor

Weighted 
Component Rating

Electrical-Control Panel 50 20.00 1000.00

Mechanical- Piping 25 20.00 500.00

Mechanical- Valves 25 15.00 375.00

Pumps 50 20.00 1000.00

Storage Tank 20 10.00 200.00

Structure- Foundation (tank) 25 15.00 375.00

Overall Facility Rating 100.00 34.50

Criticality Parameters Component 
Criticality Rating

Weight 
Factor

Weighted 
Component Rating

Capacity Affected 100 30.00 3000.00
Process Impact 100 50.00 5000.00

Outage Duration 10 20.00 200.00
Overall Criticality Rating - 100.00 82.00

Criticality Evaluation

Comments

Water System - Plantwide

Comments

Water line inside panel

Condition Evaluation

Undersized
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APPENDIX G 

Wastewater Treatment Plant Alternatives 

Opinion of Probable Construction Cost (OPCC)  



Construction Project Number 1

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 80' Clarifier and Mechanism 1                     LS $1,344,008 1,344,008                     

    

    

    

     

    

    

    

    

    

     

SUBTOTAL: $1,344,008

MOBILIZATION 5% $67,200

E, O & P: 30% $403,203

SUBTOTAL: $1,814,411

CONTINGENCY: 25% $453,603

SUBTOTAL: $2,268,014

PROJECT TOTAL $2,268,014

City of Kerrville

WWTP CIP Projects - 2013

December 2012

Construct New 80' Diameter Clarifier 

Project Description

Detailed Description

Add New Clarifier

OPINION OF PROBABLE COST



City of Kerrville

WWTP CIP Projects - 2013

December 2012OPINION OF PROBABLE COST

Construction Project Number 2

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 MCC/Switchgear, Panelboard, SCADA 1                     LS $856,000 856,000                        

SUBTOTAL: $856,000

MOBILIZATION 5% $42,800

E, O & P: 30% $256,800

SUBTOTAL: $1,155,600

CONTINGENCY: 25% $288,900

SUBTOTAL: $1,444,500

PROJECT TOTAL $1,444,500

Upgrade Plant Electrical System

Add MCC/Switchgear, Panelboard, SCADA, Etc.

Detailed Description

Project Description



Construction Project Number 3

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Remove Oxidation Ditch Solids 1                     LS $150,000 150,000                        

2 Add (6) 75 hp Fixed Rotors 1                     LS $488,400 488,400                        

3 Electrical Upgrades 1                     LS $122,100 122,100                        

     

     

     

     

     

     

     

     

SUBTOTAL: $760,500

MOBILIZATION 5% $38,025

E, O & P: 30% $228,150

SUBTOTAL: $1,026,675

CONTINGENCY: 25% $256,668.75

SUBTOTAL: $1,283,344

PROJECT TOTAL $1,283,344

PROJECT TOTAL WITH 3% INFLATION $1,578,384

City of Kerrville

WWTP CIP Projects - 2014 to 2019

Detailed Description

December 2012

Remove the solids that have collected on the bottom of the oxidation ditch and add 6 new 75 hp aerators to increase 

the aeration capacity of the ditch to comply with TCEQ regulations.

Project Description

Oxidation Ditch Rehabilitation

OPINION OF PROBABLE COST



City of Kerrville

WWTP CIP Projects - 2020 & Beyond

December 2012OPINION OF PROBABLE COST

Construction Project Number 4

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Install parallel 12" DI Pipe 176                 LF $140 24,640                          

     

     

     

     

     

     

     

     

     

     

SUBTOTAL: $24,640

MOBILIZATION 5% $1,232

E, O & P: 30% $7,392

SUBTOTAL: $33,264

CONTINGENCY: 25% $8,316

SUBTOTAL: $41,580

PROJECT TOTAL $41,580

PROJECT TOTAL WITH 3% INFLATION $75,098

Project Description

Parallel Clarifier Effluent Pipe
Detailed Description

Add a 12" ductile iron pipe from the clarifiers to the junction box to relieve the hydraulic bottleneck at the plant.



Construction Project Number 5

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Clarifier Equipment 1                     LS $290,500 290,500                        

2 10" DIP Plug Valve 1                     LS $7,520 7,520                            

 

 

 

     

   $150,000  

     

     

     

     

SUBTOTAL: $298,020

MOBILIZATION 5% $14,901

E, O & P: 30% $89,406

SUBTOTAL: $402,327

CONTINGENCY: 25% $100,582

SUBTOTAL: $502,909

PROJECT TOTAL $502,909

PROJECT TOTAL WITH 3% INFLATION $908,303

City of Kerrville

WWTP CIP Projects - 2020 & Beyond

Detailed Description

December 2012

Completely rehabilitate Clarfier No. 3 and provide the needed repairs for Clarifier No. 1 including the broken WAS 

valve.

Project Description

Clarifier No. 3 Rehabilitation and Clarifier No. 1 WAS Valve Repair

OPINION OF PROBABLE COST



City of Kerrville

WWTP CIP Projects - 2020 & Beyond

December 2012OPINION OF PROBABLE COST

Construction Project Number 6

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Add 4.4 MGD Filter Capacity 1                     LS $2,093,306 2,093,306                     

     

SUBTOTAL: $2,093,306

MOBILIZATION 5% $104,665

E, O & P: 30% $627,992

SUBTOTAL: $2,825,963

CONTINGENCY: 25% $706,491

SUBTOTAL: $3,532,454

PROJECT TOTAL $3,532,454

PROJECT TOTAL WITH 3% INFLATION $6,379,965

Project Description

Filter Capacity Increase
Detailed Description

Increase filter capacity by 4.4 MGD of new media filters



City of Kerrville

WWTP CIP Projects - 2020 & Beyond

December 2012OPINION OF PROBABLE COST

Construction Project Number 7

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Concrete Emergency FEB 1                     LS $1,038,600 1,038,600                     

2 Add Diffusers 1                     LS $107,100 107,100                        

3 Uspize EQ Basin Lift Station Pumps 1                     LS $90,000 90,000                          

    

    

     

     

     

     

     

     

SUBTOTAL: $1,235,700

MOBILIZATION 5% $61,785

E, O & P: 30% $370,710

SUBTOTAL: $1,668,195

CONTINGENCY: 25% $417,049

SUBTOTAL: $2,085,244

PROJECT TOTAL $2,085,244

PROJECT TOTAL WITH 3% INFLATION $3,766,159

Project Description

Equalization Basin (EQB) Capacity Increase
Detailed Description

 



City of Kerrville

WWTP CIP Projects - 2020 & Beyond

December 2012OPINION OF PROBABLE COST

Construction Project Number 8

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 12,000 Gallon Alum Storage Tank 1                     LS $30,000 30,000                          

2 Fiberglass Chemical Storage Building 1                     LS $30,000 30,000                          

     

     

     

SUBTOTAL: $60,000

MOBILIZATION 5% $3,000

E, O & P: 30% $18,000

SUBTOTAL: $81,000

CONTINGENCY: 25% $20,250

SUBTOTAL: $101,250

PROJECT TOTAL $101,250

PROJECT TOTAL WITH 3% INFLATION $182,868

Project Description

Chemical Feed System Rehabilitation
Detailed Description

Add new 12,000 gallon alum storage tank and chemical storage building



City of Kerrville

WWTP CIP Projects - 2020 & Beyond

December 2012OPINION OF PROBABLE COST

Construction Project Number 9

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Pump Station Rehabilitation 1                     LS $27,098 27,098                          

     

     

     

SUBTOTAL: $27,098

MOBILIZATION 5% $1,355

E, O & P: 30% $8,129

SUBTOTAL: $36,582

CONTINGENCY: 25% $9,146

SUBTOTAL: $45,728

PROJECT TOTAL $45,728

PROJECT TOTAL WITH 3% INFLATION $82,589

Project Description

RAS Pump Station Rehabilitation
Detailed Description

Replace pump station exposed piping, valves, and fittings



Construction Project Number Alternative 2A

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Sitework 322,500$                       

Sitework 1.0                   LS $25,000 25,000$                         

Hydromulching 1.0                   AC $2,500 2,500$                           

Pavement 3,500               SY $80 280,000$                       

Site Grading 1                      LS $5,000 5,000$                           

Demolition 1                      LS $10,000 10,000$                         

2 Headworks 582,700$                       

Fine Screens Equipment w/ compactors 1                      EA $146,000 146,000$                       

Grit Removal (Trap, Pump, Classifier, and Controls) 1                      LS $140,000 140,000$                       

Installation 20% % $57,200 57,200$                         

Grating 350                  SF $100 35,000$                         

Wall Concrete 26                    CY $450 11,900$                         

Base Slab Concrete 68                    CY $425 28,800$                         

Excavation 1,530               CY $12 18,400$                         

Select Backfill 118                  CY $25 3,000$                           

Common Backfill 1,282               CY $15 19,300$                         

Interior Coating 770                  SF $30 23,100$                         

Miscellaneous Equipment 1                      LS $20,000 20,000$                         

Odor Control 1                      LS $80,000 80,000$                         

4 Anaerobic Tanks 700,100$                       

Anaerobic Zone Mechanical Mixers 3                      EA $15,000 45,000$                         

Installation 20% % $9,000 9,000$                           

Grating 1000 SF $100 100,000$                       

Wall Concrete 994 CY $450 447,400$                       

Base Slab Concrete 77 CY $425 32,800$                         

Excavation 531                  CY $12 6,400$                           

Select Backfill 88                    CY $25 2,200$                           

Common Backfill 360                  CY $15 5,400$                           

Miscellaneous Equipment 1                      LS $30,000 30,000$                         

Interior Coating 7,298               SF $3 21,900$                         

5 Anoxic Tanks 700,100$                       

Anoxic Zone Mechanical Mixers 3                      EA $15,000 45,000$                         

Installation 20% % $9,000 9,000$                           

Grating 1000 SF $100 100,000$                       

Wall Concrete 994 CY $450 447,400$                       

Base Slab Concrete 77 CY $425 32,800$                         

Excavation 531                  CY $12 6,400$                           

Select Backfill 88                    CY $25 2,200$                           

Common Backfill 360                  CY $15 5,400$                           

Miscellaneous Equipment 1                      LS $30,000 30,000$                         

Interior Coating 7,298               SF $3 21,900$                         

6 Aerobic Tanks 1,204,100$                    

Oxic Zone Mechanical Mixers 3                      EA $15,000 45,000$                         

Fine Bubble Diffusers 1                      LS $48,450 48,500$                         

Installation 20% % $18,690 18,700$                         

Grating 1000 SF $100 100,000$                       

Wall Concrete 994 CY $450 447,400$                       

Base Slab Concrete 664 CY $425 282,100$                       

Excavation 5,631               CY $12 67,600$                         

Select Backfill 696                  CY $25 17,400$                         

Common Backfill 2,627               CY $15 39,400$                         

Miscellaneous Equipment 1                      LS $30,000 30,000$                         

Interior Coating 35,994             SF $3 108,000$                       

7 Blower Building 1,012,000$                    

Blowers 3                      EA $195,000 585,000$                       

Installation 20% % $117,000 117,000$                       

Building 2000 SF $140 280,000$                       

Blower Air Piping 1                      LS $15,000 15,000$                         

Miscellaneous Equipment 1                      LS $15,000 15,000$                         

City of Kerrville

Wastewater Treatment Plant Alternative 2

Detailed Description

December 2012 OPINION OF PROBABLE COST

Construct a new 1.5 MGD treatment train that is parallel to the existing train at the Kerrville WWTP

Project Description

Alternative No. 2



City of Kerrville

Wastewater Treatment Plant Alternative 2

December 2012 OPINION OF PROBABLE COST

8 Final Clarifiers 300,700$                       

Clarifier Mechanism Equipment and Bridge 1                      EA $95,500 95,500$                         

Installation 20% % $19,100 19,100$                         

Wall Concrete 129 CY $450 57,900$                         

Base Slab Concrete 137 CY $425 58,200$                         

Excavation 2,888 CY $12 34,700$                         

Select Backfill 209 CY $25 5,300$                           

Common Backfill 2,000 CY $15 30,000$                         

9 Chemical Feed 30,000$                         

Feed Equipment 1                      LS $25,000 25,000$                         

Installation 20% % $5,000 5,000$                           

10 Cloth Media Filters 458,500$                       

Cloth Media Filters (Fluidyne Quote) 1 LS 445,000$           445,000$                       

24 304SS filtering modules

2 Concrete Basins

Underdrain, Support, and Framework

Air Distribution and Air Vent Manifolds; Air Scour Tanks

Controls, Delivery, O&M Manuals, Start-Up

Excavation 479 CY 12$                    5,800$                           

Select Backfill 76 CY $25 2,000$                           

Common Backfill 379 CY $15 5,700$                           

5,310,700$                    

11 Electrical and Instrumentation 20% % 1,062,200$                    

6,372,900$                    

12 Yard Piping 15% % 956,000$                       

7,328,900$                    

 

SUBTOTAL: $7,328,900

MOBILIZATION 5% $366,500

E, O & P: 30% $2,198,700

SUBTOTAL: $9,894,100

CONTINGENCY: 25% $2,473,600

PARALLEL TRAIN TOTAL: $12,368,000

Construction Project Number Alternative 2B

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Parallel Clarifier Effluent Pipe 41,580                           

2 CL-3 Rehab and CL-1 WAS Valve 502,909                         

3 Electrical System Upgrade 1,413,000                      

4 Remove OD Ditch Solids 253,125                         

6 FEB and Lift Station 2,085,244                      

8 RAS Pump Station Rehab. 45,728                           

9 Chemical Feed System Rehab. 101,250                         

     

ALTERNATIVE 1 TOTAL: $4,442,900

ALTERNATIVE 2 PROJECT TOTAL $16,811,000

Project Description

SUBTOTAL:

SUBTOTAL:

SUBTOTAL:

Alternative 1 Projects Required for Alternative 2
Detailed Description

Alternative 1 projects required to be implemented as part of Alternative 2.                                                                              

Project totals were developed in Alternative 1 CIP and include Mobilization, E,O,&P, and Contingency.

Costs Developed in the Alternative 1 CIP



Construction Project Number Alternative 3

ITEM QUANTITY UNIT UNIT PRICE TOTAL

1 Sitework 922,800$                       

Sitework 1.0                   LS 50,000$             50,000$                         

Hydromulching 15.0                 AC 2,500$               37,500$                         

Fencing 2,940               LF 35$                    102,900$                       

Pavement 3,500               SY 80$                    280,000$                       

Site Grading 1                      LS 20,000$             20,000$                         

Miscellaneous Improvements 1                      LS 25,000$             25,000$                         

Standby Generator 1                      LS 407,330$           407,400$                       

2 Influent Lift Station 1,419,500$                    

2" Asphalt Pavement On 11" Flex Base With Triaxial Geogrid 1,600               SY 40$                    64,000$                         

Driveway 1                      LS 1,000$               1,000$                           

Bollards 6                      EA 500$                  3,000$                           

Bulk  Excavation 9,500               CY 12$                    114,000$                       

Rock Excavation (Track Drill 2.5" Holes On 1' C-C Grid; Key) 525                  CY 136$                  71,700$                         

Structural Backfill 8,790               CY 12$                    105,500$                       

Structural Concrete Foundation, Walls, And Top Slab 520                  CY 546$                  284,000$                       

Drilled Shafts 96                    LF 125$                  12,000$                         

3 - 2,344 Gpm Submersible Sewage Pumps And Piping And Rails For Future 1                      LS 341,670$           341,700$                       

4' X 5' Aluminum Double Leaf Access Door (Non Drainage) 4                      EA 2,500$               10,000$                         

Pump Monorail And Hoist System 1                      LS 20,000$             20,000$                         

Miscellaneous Metals 1                      LS 75,000$             75,000$                         

Protective Coatings And Wet Well Liner 5,680               SF 30$                    170,400$                       

Lift Station Ventilation 1                      LS 4,000$               4,000$                           

12" Blind Flange 1                      EA 250$                  300$                              

14" Blind Flange 2                      EA 325$                  700$                              

16" Blind Flange 1                      EA 415$                  500$                              

14" Plug Valve 2                      EA 7,250$               14,500$                         

16" Plug Valve 3                      EA 9,500$               28,500$                         

20"X14" True Wye 1                      EA 3,200$               3,200$                           

20" Di 90° Bend 3                      EA 1,400$               4,200$                           

20"X16" Tee 4                      EA 2,500$               10,000$                         

20" Tee 1                      EA 2,700$               2,700$                           

16" Di Pipe 24                    LF 65$                    1,600$                           

20" Di Pipe 38                    LF 85$                    3,200$                           

16" Check Valve 3                      EA 12,750$             38,300$                         

16" Rfca 3                      EA 800$                  2,400$                           

20" Flexible Restrained Coupling 1                      EA 800$                  800$                              

2" Air Releave Valve 3                      EA 700$                  2,100$                           

3" Air Release Valve 1                      EA 1,200$               1,200$                           

Pressure Gauge 3                      EA 250$                  800$                              

3" Pvc Sch. 80 45                    LF 20$                    900$                              

3" Duckbill Valve 1                      EA 750$                  800$                              

30" Di Pipe 9                      LF 180$                  1,700$                           

30" Rfca 1                      EA 2,000$               2,000$                           

6" Di Pipe 3                      LF 25$                    100$                              

6" Di 90° Bend 2                      EA 100$                  200$                              

6" Pvc 25                    LF 20$                    500$                              

6" Flexible Restrained Coupling 4                      EA 150$                  600$                              

6" Plug Valve 1                      EA 1,600$               1,600$                           

10"X6" Reducer 1                      EA 200$                  200$                              

20"X10" Reducer 1                      EA 600$                  600$                              

16"X12" Reducing 90° Bend 3                      EA 850$                  2,600$                           

12" Di Pipe 152                  LF 45$                    6,900$                           

12" Di 22.5° Bend 8                      EA 650$                  5,200$                           

8"X12" Reducer 4                      EA 425$                  1,700$                           

Concrete Pipe Supports 13                    EA 200$                  2,600$                           

City of Kerrville

Wastewater Treatment Plant Alternative 3

Detailed Description

December 2012 OPINION OF PROBABLE COST

Construct a new A2O WWTP with a 4.5 MGD average flow and a 7 MGD peak flow.

Project Description

Alternative No. 3

DESCRIPTION



City of Kerrville

Wastewater Treatment Plant Alternative 3

December 2012 OPINION OF PROBABLE COST

3 Headworks 660,800$                       

Fine Screens Equipment w/ compactors 1                      EA 146,000$           146,000$                       

Grit Removal (Trap, Pump, Classifier, and Controls) 1                      LS 140,000$           140,000$                       

Installation 20% % 57,200$             57,200$                         

Grating 350                  SF 100$                  35,000$                         

Wall Concrete 40                    CY 450$                  18,200$                         

Base Slab Concrete 164                  CY 425$                  69,900$                         

Excavation 2,343               CY 12$                    28,200$                         

Select Backfill 203                  CY 25$                    5,100$                           

Common Backfill 1,635               CY 15$                    24,600$                         

Interior Coating 1,220               SF 30$                    36,600$                         

Miscellaneous Equipment 1                      LS 20,000$             20,000$                         

Odor Control 1                      LS 80,000$             80,000$                         

4 Equalization Basin 1,289,400$                    

Wall Concrete 1381 CY 450$                  621,600$                       

Base Slab Concrete 716 CY 425$                  304,200$                       

Excavation 4,999               CY 12$                    60,000$                         

Select Backfill 747                  CY 25$                    18,700$                         

Common Backfill 2,052               CY 15$                    30,800$                         

Miscellaneous Equipment 1                      LS 5,000$               5,000$                           

Interior Coating 47,310             SF 3$                      142,000$                       

Coarse Bubble Aeration 1                      LS 107,100$           107,100$                       

5 Anaerobic Tanks 963,900$                       

Anaerobic Zone Mechanical Mixers 6                      EA 15,000$             90,000$                         

Installation 20% % 18,000$             18,000$                         

Grating 1000 SF 100$                  100,000$                       

Wall Concrete 1223 CY 450$                  550,600$                       

Base Slab Concrete 208 CY 425$                  88,400$                         

Excavation 1,297               CY 12$                    15,600$                         

Select Backfill 233                  CY 25$                    5,900$                           

Common Backfill 816                  CY 15$                    12,300$                         

Miscellaneous Equipment 1                      LS 30,000$             30,000$                         

Interior Coating 17,675             SF 3$                      53,100$                         

6 Anoxic Tanks 963,900$                       

Anoxic Zone Mechanical Mixers 6                      EA 15,000$             90,000$                         

Installation 20% % 18,000$             18,000$                         

Grating 1000 SF 100$                  100,000$                       

Wall Concrete 1223 CY 450$                  550,600$                       

Base Slab Concrete 208 CY 425$                  88,400$                         

Excavation 1,297               CY 12$                    15,600$                         

Select Backfill 233                  CY 25$                    5,900$                           

Common Backfill 816                  CY 15$                    12,300$                         

Miscellaneous Equipment 1                      LS 30,000$             30,000$                         

Interior Coating 17,675             SF 3$                      53,100$                         

7 Aerobic Tanks 1,936,800$                    

Oxic Zone Mechanical Mixers 6                      EA 15,000$             90,000$                         

Fine Bubble Diffusers 1                      LS 99,450$             99,500$                         

Installation 20% % 37,900$             37,900$                         

Grating 1000 SF 100$                  100,000$                       

Wall Concrete 1223 CY 450$                  550,600$                       

Base Slab Concrete 987 CY 425$                  419,600$                       

Excavation 15,351             CY 12$                    184,300$                       

Select Backfill 2,053               CY 25$                    51,400$                         

Common Backfill 6,249               CY 15$                    93,800$                         

Miscellaneous Equipment 1                      LS 30,000$             30,000$                         

Interior Coating 93,209             SF 3$                      279,700$                       

8 Blower Building 1,938,000$                    

Blowers 6                      EA 195,000$           1,170,000$                    

Installation 20% % 234,000$           234,000$                       

Building 3600 SF 140$                  504,000$                       

Blower Air Piping 1                      LS 15,000$             15,000$                         

Miscellaneous Equipment 1                      LS 15,000$             15,000$                         

9 Final Clarifiers 833,300$                       

Clarifier Mechanism Equipment and Bridge 3                      EA 95,500$             286,500$                       

Installation 20% % 57,300$             57,300$                         

Wall Concrete 349 CY 450$                  157,000$                       

Base Slab Concrete 382 CY 425$                  162,200$                       

Excavation 6,997 CY 12$                    84,000$                         

Select Backfill 587 CY 25$                    14,700$                         

Common Backfill 4,772 CY 15$                    71,600$                         



City of Kerrville

Wastewater Treatment Plant Alternative 3

December 2012 OPINION OF PROBABLE COST

10 Chemical Feed 400,000$                       

Feed Equipment 1                      EA 50,000$             50,000$                         

Installation 20% % 10,000$             10,000$                         

Building (Electrical/Chem Feed) 2,000               SF 140$                  280,000$                       

Alum Storage Tank 1                      LS 30,000$             30,000$                         

Ferric Chloride Storage Tank 1                      LS 30,000$             30,000$                         

11 RAS/WAS Pump Station 290,000$                       

Sludge Pumps 6                      EA 20,000$             120,000$                       

Installation 20% % 24,000$             24,000$                         

Building 900                  SF 140$                  126,000$                       

Miscellaneous Equipment 1                      LS 20,000$             20,000$                         

12 Cloth Media Filters 458,500$                       

1 LS 445,000$           445,000$                       

24 304SS filtering modules

2 Concrete Basins

Underdrain, Support, and Framework

Air Distribution and Air Vent Manifolds; Air Scour Tanks

Controls, Delivery, O&M Manuals, Start-Up

Excavation 479 CY 12$                    5,800$                           

Select Backfill 76 CY 25$                    2,000$                           

Common Backfill 379 CY 15$                    5,700$                           

13 UltraViolet Disinfection System 1,724,900$                    

UV Disinfection System 1                      LS 563,000$           563,000$                       

Installation 20% % 112,600$           112,600$                       

Wall Concrete 1,994 CY 450$                  897,400$                       

Base Slab Concrete 116 CY 425$                  49,300$                         

Excavation 1,710 CY 12$                    20,600$                         

Select Backfill 193 CY 25$                    4,900$                           

Common Backfill 1,673 CY 15$                    25,100$                         

Steel Hoist 3 TON 4,000$               12,000$                         

Miscellaneous Equipment 1                      LS 10,000$             10,000$                         

Retaning Wall 1                      LS 30,000$             30,000$                         

14 Sludge Holding Tank Modifications 514,700$                       

Sludge Holding Tank

Wall Concrete 522 CY 450$                  235,000$                       

Base Slab Concrete 222 CY 425$                  94,600$                         

Excavation 2,171 CY 12$                    26,100$                         

Select Backfill 241 CY 25$                    6,100$                           

Common Backfill 1,330 CY 15$                    20,000$                         

Interior Coating 22,542 SF 3$                      67,700$                         

Mechanical Aerator Mixers 2                      EA 23,000$             46,000$                         

Installation 20% % 9,200$               9,200$                           

Miscellaneous Equipment 1                      LS 10,000$             10,000$                         

15 Sludge Dewatering Building 1,150,000$                    

Belt Filter Press Unit and Appurtenances 1                      LS 620,000$           620,000$                       

Sludge Feed Pumps 2                      EA 15,000$             30,000$                         

Installation 20% % 130,000$           130,000$                       

Building 2,000               SF 170$                  340,000$                       

Miscellaneous Equipment 1                      LS 30,000$             30,000$                         

16 Administration/Lab Building 290,000$                       

Building 2,000               SF 140$                  280,000$                       

Miscellaneous Equipment 1                      LS 10,000$             10,000$                         

17 Grease and Septage Handling 100,000$                       

1                      LS 100,000$           100,000$                       

15,856,500$                  

18 Electrical and Instrumentation 20% % 3,171,300$                    

19,027,800$                  

19 Yard Piping 15% % 2,854,200$                    

21,882,000$                  

SUBTOTAL: $21,882,000

MOBILIZATION 5% $1,094,100

E, O & P: 30% $6,564,600

SUBTOTAL: $29,540,700

CONTINGENCY: 25% $7,385,200

SUBTOTAL: $36,925,900

ALTERNATIVE 3 PROJECT TOTAL $36,926,000

SUBTOTAL:

SUBTOTAL:

Cloth Media Filters (Fluidyne Quote)

SUBTOTAL:
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Presentation Outline 

• Population Projections 

• Background on Wastewater Collection System 

• Wastewater Collection System Capital Improvements 

• Review of WWTP Capital Improvements 

• Integrated Wastewater Capital Improvement Plan 
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Population Projections 



Population Projections  
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Chlorine 

Contact 

Basin 

Filters 
Year 

Annual 
Growth Rate 

Population 

2012   22,347 
2013 0.24% 22,401 
2014 0.23% 22,452 
2015 0.24% 22,505 
2016 0.23% 22,558 
2017 0.56% 22,684 
2018 0.55% 22,809 
2019 0.55% 22,934 
2020 0.55% 23,060 
2021 0.54% 23,185 
2022 0.72% 23,352 
2023 0.71% 23,518 
2024 0.71% 23,685 
2025 0.70% 23,851 
2026 0.70% 24,017 
2027 0.69% 24,183 
2028 0.69% 24,350 
2029 0.68% 24,516 
2030 0.68% 24,682 
2031 0.68% 24,850 
2032 1.00% 25,099 

• Population previously adopted 
by City Council 

• City will grow approximately 
2,752 people over the next 20 
years 
– 2012 – 2016: 25 permits/year 

– 2017 – 2021: 60 permits/year 

– 2022 – 2032: 80 permits/year 



Proposed Developments 
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• It was assumed 
that development 
could occur in each 
of the lift station 
service areas 

                  City Limits 
                  Roads 



Background on Wastewater Collection System 



Background on  
Wastewater Collection System  
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                  City Limits 
                  Roads 



Wastewater Flow Projections 

• Birkdale Service Area 
• Growth focused in Tuscany and Comanche Trace 

developments  

• Will receive flow from the Birkdale, Comanche Trace,       
G-Street & Jefferson Basins 

8 

2012  2032 
Contributing 

Source 
2 Hour Peak 
Flow (MGD) 

2 Hour Peak Flow 
(gpm) 

2 Hour Peak 
Flow (MGD) 

2 Hour Peak Flow 
(gpm) 

Birkdale Basin 1.50 1,042 2.17 1,507 

G-Street Basin 
(2032 Includes 

Jefferson LS Flow) 
4.62 3,208 

Comanche Trace 
LS Flow 

2.30 1,600 

Total Flows 1.50 1,042 9.09 6,315 

• 2012 = 1,268 LUE • 2032 = 6,600 LUE 



Wastewater Flow Projections 

• G - Street Service Area 

• Served by G-Street Interceptor 

• Growth focused in Eckard, Waters & Bear Creek 
developments & the 173 Commercial Corridor 

• Will receive 1,600 gpm of flow from Jefferson Lift Station 
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2012  2032 
Contributing 

Source 
2 Hour Peak 
Flow (MGD) 

2 Hour Peak Flow 
(gpm) 

2 Hour Peak 
Flow (MGD) 

2 Hour Peak 
Flow (gpm) 

G-St Basin 0.76 528 2.32 1,611 

Jefferson LS Flow 2.30 1,600 

Total Flows 0.76 528 4.62 3,211 

• 2012 = 205 LUE • 2032 = 3,705 LUE 



Wastewater Flow Projections 

• Jefferson Service Area  

• Serves City of Ingram wholesale flow through Knapp Lift 
Station 

• Growth focused in Town Creek & Kirk Ranch developments 
and commercial infill on Highway 27 

• Jefferson Lift Station Flow is pumped to two basins 

10 

2012 2032 
Contributing 

Source 
2 Hour Peak 
Flow (MGD) 

2 Hour Peak Flow 
(gpm) 

2 Hour Peak 
Flow (MGD) 

2 Hour Peak Flow 
(gpm) 

Jefferson Basin 4.13 2,868 5.66 3,931 

Ingram Wholesale 0.76 528 1.45 1,000 

Total Flows 4.89 3,396 7.11 4,931 

 33% to Legion 
 67% to Quinlan 

 

 68% to Legion 
 32% to Birkdale 

• 2012 = 4,814 LUE • 2032 = 7,552 LUE 



Wastewater Flow Projections 

• Legion Service Area 

• Receives flow from the Legion Basin and Broadway, 
Jefferson and Al Mooney Lift Stations 

• Construction of the Birkdale Lift Station delays expansion 
of the Legion Lift Station (maintenance still required) 

11 

2012  2032 

Contributing Source 
2 Hour Peak 
Flow (MGD) 

2 Hour Peak 
Flow (gpm) 

2 Hour Peak 
Flow (MGD) 

2 Hour Peak 
Flow (gpm) 

Legion Basin 2.35 1,632 2.61 1,812 
Broadway LS 

(2012 includes G-Street ) 2.88 2,000 0.72 500 

Al Mooney LS 0.26 181 0.26 181 

Jefferson LS 1.58 1,100 4.90 3,400 

Total Flows 7.07 4,913 8.49 5,893 

• 2012 = 7,530 LUE • 2032 = 7,941 LUE 



Wastewater Flow Projections 

• Quinlan Service Area 

• Growth focused in Whiskey Springs & Gateway 
developments 

• Temporarily receives flow from Jefferson Lift Station 
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2012  2032 
Contributing 

Source 
2 Hour Peak 
Flow (MGD) 

2 Hour Peak 
Flow (gpm) 

2 Hour Peak 
Flow (MGD) 

2 Hour Peak 
Flow (gpm) 

Quinlan Basin 1.55 1,076 2.89 2,007 

Jefferson LS Flow 3.17 2,200 

Total Flows 4.72 3,276 2.89 2,007 

• 2012 = 4,352 LUE • 2032 = 2,651 LUE 



Wastewater Collection System  
Capital Improvements 



20 Year Wastewater  
Collection System CIP 
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Project # Wastewater Collection System Capital Improvements Plan Cost 

1.  New 5,000 gpm Jefferson Lift Station and 12" & 16" Force Mains  $    4,539,300  

2.  Reduce Broadway Lift Station Capacity to 500 gpm  $       486,800  

3.  New Knapp Wet Well & 10" Force Main  $    1,211,000  

4.  G-Street Lift Station Decommission  $         78,000  

5.  21" Interceptor Downstream of Jefferson Lift Station  $    1,412,200  

6.  15"/18"/21" Interceptors Downstream of Knapp LS  $    1,849,000  

7.  New 5900 gpm Legion Lift Station  $    4,290,000  

8.  New 1,600 gpm Comanche Trace Lift Station & 12” Force Main  $    1,547,000  

9.  Quinlan Basin 10"/12"/15" Interceptors  $    2,844,900  

10.  Comanche Trace 12"/15" Interceptors  $    1,336,400  

11.  15" Interceptor Upstream of Knapp Lift Station  $       605,300  

                                                                                                                 Total  $  20,199,900  

Critical Path Projects  =  $5,026,100  

* Costs include Mobilization, Engineering, O&P and Contingency  



FY 2013 Wastewater 
Collection System Projects 

1. New 5,000 gpm Jefferson LS and 12”and 16” Force Mains 
• Existing Jefferson LS capacity = 3,300 gpm 
• 2012 Peak Flow to Jefferson LS = 3,396 gpm 
• 2032 Peak Flow to Jefferson LS = 4,938 gpm 

2. Reduce Broadway Lift Station capacity to 500 gpm 
• Avoid cost of excessive downstream pumping 

15 



FY 2014 – 2019 Wastewater 
Collection System Projects 

16 

3. New Knapp Wet Well & 10” Force Main 
• Capacity for additional Knapp LS pumping 

4. G Street Lift Station Decommission 

5. 21” Interceptor downstream of Jefferson Lift Station 
• Capacity for Jefferson LS expansion 

 



FY 2020 - 2032 Wastewater 
Collection System Projects 

17 

6. 15”/18”/21” Interceptors downstream of Knapp Lift Station 
• Capacity for Knapp LS Expansion & growth in Jefferson Basin 

7.   New 5,900 gpm Legion Lift Station 
• Existing Legion LS capacity = 4,000 gpm 

• 20-year peak flow to Legion LS = 5,900 gpm 

8. New 1,600 gpm Comanche Trace Lift Station and 12” Force Main 
• Existing Comanche Trace LS capacity = 600 gpm 

• 20-year peak flow to Comanche Trace LS = 1,600 gpm 

9. Quinlan Basin 10”/12”/15” Interceptors 
• Capacity for growth in Quinlan Basin 

10. Comanche Trace 12”/15” Interceptors 
• Capacity for growth in Comanche Trace Basin 

11.   15” Interceptor upstream of Knapp Lift Station 
• Capacity for additional flow from City of Ingram 
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Wastewater Collection System 
Capital Improvements Plan 



Review of WWTP Recommendations 



WWTP CIP Projects 

20 
* Costs include Mobilization, Engineering, O&P and Contingency  

Project Scope Project Cost 

1. Add New Clarifier Construct New 80' Diameter Clarifier $2,218,000 

2. Upgrade Electrical System Upgrade MCC/Switchgear, Panelboard, SCADA $1,413,000 

3. Oxidation Ditch Rehab Remove Solids and Add Aeration Capacity $809,500 

4. Parallel Clarifier Effluent 
Pipe 

Install Parallel Pipe to Relieve Bottleneck $41,000 

5. Clarifier Rehab and Repair Rehab CL-3 and Replace CL-1 WAS valve  $492,000 

6. Increase Filter Capacity Add 4.4 MGD of Filter Capacity $3,454,000 

7. FEB and Lift Station Capacity 
Increase 

Concrete Emergency FEB, Add Aeration, and 
Pumping Capacity 

$2,085,000 

8. Rehab Chemical Feed 
System 

New Alum Storage Tank and Chemical Feed Bldg $99,000 

9. Rehab RAS Pump Station Replace Exposed Piping, Valves, and Fittings $45,000 

Total $10,656,500 

Critical Path Projects  =  $3,631,000  



Integrated Wastewater System 
Capital Improvement Plan 



* Costs include Mobilization, Engineering, O&P and Contingency  
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Wastewater Collection System & Treatment Plant 
Project Total Project Cost 

1. Jefferson L.S. Expansion and 12"/16" Force Mains  $4,539,300 

2. Add New Clarifier $2,218,000 

3. Upgrade Electrical System $1,413,000 

4. Reduce Broadway L.S. Capacity to 500 gpm $486,800 

Contingency              $1,500,000           
Total $10,157,100 

Wastewater System 
Integrated CIP 2013 



* Costs include Mobilization, Engineering, O&P and Contingency  
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Wastewater Collection System & Treatment Plant 
Project Total Project Cost 

1. Oxidation Ditch Rehab $809,500 

2. New Knapp Wet Well & 10” Force Main $1,211,000 

3. G-Street L.S. Decommission $78,000 

4. 21-inch Interceptor downstream of Jefferson L.S. $1,412,200 

Contingency                    $689,300       
Total $4,200,000 

Wastewater System 
Integrated CIP 2014 - 2019 



* Costs include Mobilization, Engineering, O&P and Contingency  24 

Wastewater Collection System 
Project Total Project Cost 

15”/18”/21” Interceptors downstream of Knapp L.S. $1,849,000 
New 5,900 gpm Legion L.S. $4,290,000 
New 1,600 gpm Comanche Trace L.S. & 12” Force Main $1,547,000 
Quinlan Basin 10”/12”/15” Interceptors $2,844,900 
Comanche Trace 12”/15” Interceptors $1,336,400 
15” Interceptor upstream of Knapp L.S. $605,300 

                                                                                          Subtotal                      $12,472,600   
Wastewater Treatment Plant 

Project Total Project Cost 
Parallel Clarifier Effluent Pipe $41,000 
Clarifier Rehab & Repair $492,000 
Increase Filter Capacity $3,454,000 
FEB & Lift Station Capacity Increase $2,085,000 
Rehab Chemical Feed System $99,000 
Rehab RAS Pump Station $45,000 

                                                                                          Subtotal $6,216,000 

Total $18,644,900 

Wastewater System CIP  
2020 - 2032 



Questions and Discussion 

October 4, 2012 
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Wastewater Treatment Plant  
Risk, Capacity, and Alternatives 
Assessment 

May 31, 2012 
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Presentation Outline 
• Wastewater Treatment Plant Overview 

o Plant History 

• Condition, Criticality and Risk Assessment 
• Capacity Assessment 

o Hydraulic 
o Process 

o EQ Basin  
• Recommended Project Prioritization 
• Odor Control 
• Future Treatment Alternatives Analysis 
• Recommendations 2 



WWTP Plant Overview 

3 

Chlorine 
Contact 
Basin 

Filters 



Plant History 

Year Treatment Process Improvement 

1950’s Built trickling filter plant 

1974 Constructed 2.0 million-gallons per day (MGD) oxidation 
ditch along with Clarifier No. 1 

1984 Added Clarifier No. 3 

1987 
Plant upgraded to current capacity of 4.5 MGD. Added 

Anoxic Basin, Equalization Basin, Filters, Chlorine Contact 
Basin, etc. 

2003 New 8 MGD capacity Headworks was added along with the 
rehabilitation of Clarifier No. 1 

2011 New Belt Filter Press Facility added 
4 



Headworks 

• 1st step in treatment process 
• Wastewater is metered going into the 

plant 
• Fine screens remove large debris 
• Grit chamber then removes large inert 

settleable solids 
• Hydraulic bottleneck if all lift station 

pumps are running 

5 



Equalization Basin and Lift 
Station 

• Serves as a holding tank for 
raw wastewater during high 
flow periods 

• Wastewater is sent to the 
basin from the Headworks 

• The EQ Basin Lift Station can 
return approximately 1,389 
gallons per minute (GPM) or 2 
million gallons per day (MGD) 
back to the headworks to feed 
the plant during low flows 
(night time) 6 



Anoxic Basins 

• 1st step in biological treatment 
process 

 
• Wastewater is mixed with “sludge” 

(microorganisms) to form Mixed 
Liquor 

 
• Aids in the selection of bacteria to 

remove phosphorus 

7 



Oxidation Ditch 

• 2nd step in the removal of 
nutrients 
 

• Oxygen is added to the Mixed 
Liquor by horizontal rotors to 
facilitate growth of aerobic 
microorganisms and maintain 
suspension of solids 
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Clarifiers 

• Allows solids to settle out of 
the water 

• Settled solids are recycled or 
wasted 

• Cleaner water at the top 
flows over the weirs and 
towards the filters 

• Chemicals are added to 
enhance nutrient removal  
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Filters 

• Filters out solids that did not 
settle in clarifier 
 

• Water enters through the trough 
and trickles down through the 
sand media removing smaller 
solids 
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Chlorine Contact Basin  

• Disinfection step to kill the 
pathogens in water 

• Chlorine is mixed prior to the basin 
• The length and shape of the basin 

ensures the water has proper 
contact time with the chlorine to 
eliminate bacteria and pathogens 
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• Effluent is dechlorinated  (using  
    sodium thiosulfate) before discharge to 
    prevent harm to aquatic life 
• Reuse water is pumped out of contact basin 

for resale 



Condition, Criticality, and  
Risk Assessment 

12 



Condition Assessment Scoring 

• FNI performed 
a site condition 
assessment of 
the Kerrville 
WWTP on 
January 12, 
2012 

13 

Example Scoring Sheet 
Inspection Date: January 12, 2012       
Inspector Name: GRS, SHH, JWM   
    
Plant Name: Kerrville WWTP   
Facility Name: Clarifier 3   
    
  Condition Evaluation 

Component Group Component Condition 
Rating 

Weight 
Factor 

Weighted 
Component 

Rating 
Comments 

Electrical- MCC, Switch Gear, 
Control Panel, HVAC  50 20% 10   

Mechanism 
100 25% 25 

Center well - badly corroded, 
the rake is in poor condition, 
as is the scum skimmer. 

Scum Baffle 100 20% 20 Corrosion 
Weirs 100 15% 15   
Structure- Upper 40 10% 4   
Structure- Lower 40 10% 4   
Overall Facility Rating   100% 78   
          
  Criticality Evaluation 

Criticality Parameters Component Criticality 
Rating 

Weight 
Factor 

Weighted 
Component 

Rating 
Comments 

Capacity Affected 

65 30% 20 

More significant impact if 
Clarifier 3 goes down since it 
is only clarifier with WAS 
capability. 

Process Impact 65 50% 32   
Outage Duration 100 20% 20   
Overall Criticality Rating - 100% 72   



Condition Deficiency Scoring  

14 

Condition 
Deficiency 

Score 
Rating Description 

0 - 20 Very Good New, perfect condition  

21 - 40 Good Good condition, no improvements 
recommended to maintain function  

41 - 60 Fair Fair condition, improvements recommended to 
improve performance or efficiency  

61 - 80 Poor Poor condition, improvements recommended 
to maintain reliability 

81 - 100 Very Poor Eminent failure, rehabilitation or replacement 
required  



    

Criticality Criteria   
PROPOSED CRITICALITY PARAMETERS & WEIGHTING SYSTEM   

Capacity Affected (30%)  
Based on Percent of Total Plant Capacity Lost  

 (≤ 13%) Capacity Lost = 3 
 (14 – 25%) Capacity Lost = 9 
(26 – 50%) Capacity Lost = 15 
(51 – 85%) Capacity Lost = 21 

(≥ 86%) Capacity Lost = 30 
Process Impact (50%)  

Based on Treatment Process Effectiveness w/o Component 
Mild = 10 

Moderate = 28 
Severe = 50 

Outage Duration (20%) 
Based on Estimated Response Time, Parts Availability and Length of Repair 

≤ 2 Days = 2 
3 – 15 Days = 8 

16 – 29 Days = 14 
≥  30 Days = 20 

15 



Criticality Scoring 

• Determine the total criticality score for each 
asset and group into four general categories: 

CRITICALITY ASSESSMENT SCORING LEGEND 

Rating Criticality Assessment Scoring Definition 

Low Impact Total Score < 30 

Medium Impact 30 ≤ Total Score < 50 

High Impact 50 ≤ Total Score ≤ 70 

Very High Impact Total Score > 70 

16 



Very Good Good Fair Poor Very Poor

Very High 
Impact

Condition

Cr
iti

ca
lit

y

Low 
Impact

Medium 
Impact

High 
Impact

Risk Based Assessment  

17 



Risk Assessment Results 

18 

Component Condition Rating Criticality Rating Risk 
Electrical - main Poor Very High Impact High Risk 
Clarifier 3 Poor Very High Impact High Risk 
Chemical Feed System Fair Very High Impact High Risk 
Oxidation Ditch Fair Very High Impact High Risk 
RAS Pump Stations Fair Very High Impact High Risk 
Dechlorination System Good Very High Impact Medium Risk 
Chlorine Contact Basin Fair Medium Impact Medium Risk 
Chlorination Building Good Very High Impact Medium Risk 
Anaerobic Tank Good High Impact Medium Risk 
Clarifier 1 Good High Impact Medium Risk 
Flow Equalization Basin Good High Impact Medium Risk 
Filter Backwash Handling Fair Medium Impact Medium Risk 
Effluent Filters Fair Medium Impact Medium Risk 
Headworks Good Medium Impact Low Risk 
Water System - Plantwide Good Low Impact Low Risk 
Splitter Box @ Headworks Good Medium Impact Low Risk 
Effluent Meter and Composite Sampling Good Low Impact Low Risk 
Belt Press - Old Good Low Impact Low Risk 
Belt Press - New Very Good Low Impact Low Risk 



WWTP Hydraulic and Treatment  
Capacity Assessment 

19 



Capacity Assessment 

• The capacity assessment of the plant consisted of  
    3  separate analyses:  

1. Hydraulic Analysis 

2. Treatment Process and Regulatory Analysis 

3. Flow Equalization Capacity Analysis 
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Hydraulic Analysis 

• A hydraulic model of the entire plant was created to 
determine how the plant basins and piping handle the 
design and peak flow  provided in the Texas Pollution 
Discharge Elimination System (TPDES) Permit 
o Permitted Flow = 4.5 MGD 
o 2-hr Permitted Peak Flow = 7 MGD (4861 GPM) 
 

• The analysis identified a hydraulic bottleneck in the 
piping between the clarifiers and filters that limits 2-hr 
peak flow to 5.4 MGD (3750 GPM) 

• If all lift stations pumps are running, the headworks 
becomes a hydraulic bottleneck for the plant 
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Treatment Process Analysis 

• FNI compared the plant 
configuration to current design 
parameters in “Chapter 217 
Design Criteria for Wastewater 
Systems” at permit and peak 
flow 

  
• FNI then identified which 

processes limit the capacity of 
the plant based on TCEQ 
recommendations 
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TCEQ Regulatory  
Treatment Criteria 
• The critical design criteria for the main treatment 

processes are listed below: 
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Component Parameter 
TCEQ 

Requirement Actual Value Units Notes 

Anoxic Tank/ 
Oxidation Ditch 

BOD Loading 
Capacity ≤ 35 30 

lb BOD/ 
day/ 1,000 

cf 

Organic loading for both the 
oxidation ditch and anaerobic tank 

at design flow 

Oxidation Ditch 
(Aeration) 

Motor Requirement 
for Rotors ≥ 370 295.0 hp Plant capacity shown is with largest 

motor (75-hp) out of service 

Clarifiers Overflow Rate ≤ 1200 789 gpd/sf Based on 2-hr peak flow and surface 
area of clarifiers 

Chlorine 
Contact Basin 
(Disinfection) 

Minimum Contact 
Time ≥ 20 26.1 min Based on 2-hr peak flow and basin 

volume 

Filters Filter Application 
Rate ≤ 3 7.0 gpm/sf 

Based on peak flow rate and 
assuming one filter (200 sf) is out of 

service 

* gpd = gallons per day; gpm = gallons per minute; sf = square feet; cf = cubic feet 



Summary of  
WWTP Assessment  Conclusions 

24 



Recommended  
Project Prioritization 
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Project Justification Cost 

1. Add Additional 
Clarifier 

Will provide overflow capacity for the 
plant during wet weather events and 
redundancy before rehabilitating the 
other clarifiers. 

$2,218,000 

2. 
 

Rehabilitate Clarifier 
No. 3 and repair 
Clarifier No. 1 WAS 
valve 

Determined to be High Risk. As the largest 
clarifier, it is very critical to the treatment 
process. The center well is badly corroded. 
The rake and scum skimmer are in poor 
condition. Repairing the WAS valve will 
allow for solids wasting in Clarifier No. 1 to 
improve redundancy. 

$492,000 



Recommended  
Project Prioritization 
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Project Justification Cost 

3. Upgrade Electrical 
System 

Determined to be High Risk. Poor condition 
due to age, failure would result in a total 
plant outage.  $1,413,000 

4. Oxidation Ditch 

 

a)  Add aeration 

 

b) Repair mud 
valve stem and 
remove solids 

Determined to be High Risk.  Majority of 
permit compliance depends on this process. 
 
Additional rotors needed for dissolved 
oxygen input and TCEQ redundancy 
requirements 
 
The stem of the mud valve is broken and 
solids have accumulated on the bottom of 
the tank. Solids need to be removed to 
restore the full basin capacity. 

 
 
 
 
 

$ 809,500 



Recommended Project 
Prioritization 

Project Justification Cost 

5. Increase Filter 
Capacity 

Additional capacity needed to meet TCEQ 
loading requirements and prevent overflows $3,454,000 

6. Flow Equalization 
Basin and Lift 
Station 

Concrete existing Emergency FEB, add 
aeration, and increase transfer pumping 
capacity  

$2,085,000 

7. Parallel 12” Pipe Prevent overflows during peak events $41,000 

8. Rehabilitate RAS 
Pump Station 

Determined to be High Risk. Piping in poor 
condition, failure would result in a total plant 
outage 

$45,000 

9. Rehabilitate 
Chemical Feed 
System 

Determined to be High Risk. Poor condition, 
affects permit compliance $99,000 
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Total $10,657,000 



Odor Control 
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Potential Odor Sources 
Odor Causing Compound - H2S 

o Headworks 
oH2S formed in the collection system is released here 
oCurrent Odor Control Device at the Headworks is not used 

because it forms excess sulfuric acid (   pH) 

o Flow Equalization Basin 
oAeration is required in FEB for odor control by TCEQ 217 
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Potential Solutions 
• Add iron salts, nitrates, or aeration at lift stations 
• Aerate the Flow Equalization Basin per TCEQ 
• Change septic and chemical toilet hauler discharges to a different 

location  



Alternatives for Future Treatment 
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Future Conditions 

• Future Flow Projections: 
 
 
 

• Basis for Alternatives: 
o Provide sufficient treatment capacity for 20 year 

planning period 
o Increase reliability of treatment 
oModernize facilities 
o Increase gravity flows if possible 
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Year 2012 2017 2022 2032 

ADF 
(MGD) 2.38 2.42 2.49 2.68 

% of 
Permit 53% 54% 55% 60% 



Treatment Alternatives 
• Alternative 1 – Rehabilitate current plant to 

address high risk components and eliminate 
hydraulic bottlenecks 

 
• Alternative 2 – Add new parallel 1.5 MGD 

treatment train to existing site to provide 
redundancy and additional firm treatment 
capacity 

 
• Alternative 3 – Construct new plant off-site 

32 



Alternative 1 
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* Costs include Mobilization, Engineering, O&P and Contingency  

Project Scope Project Cost 

1. Add New Clarifier Construct New 80' Diameter Clarifier $2,218,000 

2. Clarifier Rehab and Repair Rehab CL-3 and Replace CL-1 WAS valve  $492,000 

3. Upgrade Electrical System Upgrade MCC/Switchgear, Panelboard, SCADA $1,413,000 

4. Oxidation Ditch Rehab Remove Solids and Add Aeration Capacity $809,500 

5. Increase Filter Capacity Add 4.4 MGD of Filter Capacity $3,454,000 

6. FEB and Lift Station 
Capacity Increase 

Concrete Emergency FEB, Add Aeration, and 
Pumping Capacity $2,085,000 

7. Parallel Clarifier Effluent 
Pipe Install Parallel Pipe to Relieve Bottleneck $41,000 

8. Rehab RAS Pump Station Replace Exposed Piping, Valves, and Fittings $45,000 

9. Rehab Chemical Feed 
System 

New Alum Storage Tank and Chemical Feed 
Bldg $99,000 

Total $10,657,000 



Alternative 2 - Layout 
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• 1.5 MGD Parallel 
Biological Nutrient 
Removal Train at 
current plant site 

• Most Alternative 1 
Projects will still be 
required  

• Potential to reuse 
existing infrastructure 

 Description Cost 
Construction $8,762,000 

Mobilization (5%) $439,000 
OH&P (15%) $1,380,000 

Contingency (25%) $2,645,000 
Engineering (15%) $1,984,000 

Alternative 1 
Projects $2,129,000 

Project Total: $17,339,000 



Alternative 3 – Conceptual 
• Total Site Area  

o 15 Acres 
• BNR Process for 

enhanced Ammonia 
and Phosphorus 
removal 

35 * Land, Environmental, and Off-Site Piping costs would substantially increase Alt 3 costs 

Description Cost 
Construction $21,868,800 

Mobilization (5%) $1,094,000 

OH&P (15%) $3,445,000 

Contingency (25%) $6,602,000 

Engineering (15%) $4,952,000 

Project Total $37,960,000 



Alternatives Matrix 
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Treatment 
Alternative 

Land 
Acquisition 

Discharge 
Permit Capital Cost Reliability      Future 

Considerations 

Alternative 1 None required No Change 

 
 

≈ 10,657,000 
$11,486,000 

 

Experience with 
current plant. 

Old equipment 
prone to failure. 

Aging 
Infrastructure 

Alternative 2 None required Possible Permit 
Amendment ≈ $17,339,000 

Increased 
reliability and 
redundancy 

from new train 

Would provide 
redundancy for 
rehabilitating 
existing plant 

Alternative 3 Purchase 15 
acres 

Must apply for 
a  new permit 

≈ $37,960,000 
(Does not include land, 
environmental, or off-

site piping) 

Modernized 
facilities, 

automation 

Could be 
designed for 

future expansion 
and increased 

population 
growth 

* Land, Environmental, and Off-Site Piping costs would substantially increase Alt 3 costs 



Recommendation 

Alternative 1 
o This alternative addresses peak flow hydraulic 

bottleneck and aging infrastructure issues 
o Current plant meets TCEQ permitted effluent limits 
o Existing plant capacity is able to support growth 

through 20 year planning period 
o Lowest Capital Cost  

× Alternative 2 was not selected due the additional 
capacity not being necessary 

× Alternative 3 was not selected because it was cost 
prohibitive 
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Questions and Discussion 

May 31, 2012 
 

 
CITY OF KERRVILLE 
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