INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

We Protect Hoosiers and Our Environment.
100 N. Senate Avenue + Indianapolis, IN 46204

(800) 451-6027 - (317) 232-8603 + www.idem.IN.gov

Michael R. Pence Thomas W. Easterly
Governor Commissioner

October 9, 2014

VIA ELECTRONIC MAIL

The Honorable Duke Bennett, Mayor
City of Terre Haute

17 Harding Avenue

Terre Haute, Indiana 47807

Dear Mayor Bennett:

Re: Long Term Control Plan Amendment Review
City of Terre Haute
NPDES Permit No. INO025607
State Judicial Order No. 84D02-0809-CC-11402
Vigo County

The Indiana Department of Environmental Management (IDEM) Office of Water
Quality (OWQ) has conducted a substantive review of the City of Terre Haute’s
Combined Sewer Overflow (CSO) Long Term Control Plan (LTCP) Amendment
originally submitted January 22, 2014, with the final revision submitted September 18,
2014. The original LTCP was approved on August 10, 2011.

The LTCP Amendment proposes the following changes from the originally
approved LTCP:

¢ The International Paper (IP) lagoons were originally intended to be utilized for
CSO storage. Due to existing conditions of the lagoons, the IP site will now be
used as the location for a high rate treatment facility with UV disinfection. The
high rate treatment facility will be constructed in two phases, a 16.25 MGD unit in
Phase | and a second unit of identical capacity in Phase Il. The total capacity of
the high rate treatment facility will be 32.5 MGD.

e The sewer consolidation of CSOs 009/010 was originally intended to be
constructed along First Street. Due to recent developments by Indiana State
University, an alternate connection route was identified and will now be
constructed along Fourth Street.

e The scheduled construction of the floatable/in-line storage control structure for
CSOs 004/011 is indeterminate at this time due to contamination at the
construction site. The LTCP implementation schedule will be updated once the
site is cleared for construction activities to occur.
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The proposed LTCP Amendment does not change the level of control or overall
schedule length approved in the original LTCP. Based on the information provided,
IDEM has determined that the plan is acceptable and approves the City of Terre
Haute’s LTCP Amendment. In accordance with the ‘Compliance and Implementation of
the Approved Long Term Control Plan’ section of State Judicial Agreement (SJA)
Number 84D02-0809-CC-11402, an amendment to the SJA is not necessary. The
revised LTCP shall supersede the schedule contained in the previously approved LTCP,
and the City shall implement the revised LTCP in accordance with the schedule in the
approved LTCP Amendment.

Please contact Kara Wendholt at 317-233-5961 or by e-mail at
kwendhol@idem.in.gov if you have any questions regarding this letter.

Sincerely,

(7 |

Paul Higginbotham, Chief
Permits Branch
Office of Water Quality

cc.  Mark Stanifer, OWQ Inspections
Mark Thompson, Wastewater Utility Director
Chuck Ennis, P.E., City Engineer
Eric Smith, P.E., HWC Engineering
Jeremy Burch, P.E., HWC Engineering
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Executive Summary

Introduction

The City of Terre Haute has developed a Combined Sewer Overflow Long-Term Control Plan (CSO
LTCP), which describes the measures they will take to reduce the combined sewer overflows and
improve water quality in the Wabash River in the City of Terre Haute. The LTCP will be reviewed by
the Indiana Department of Environmental Management (IDEM) and once approved will be

incorporated into a new National Pollution Discharge Elimination System (NPDES) permit.

Currently 7enz combined sewer overflows are active in the Terre Haute area and 100% of those outfalls
discharge into the Wabash River. Flow, water quality and rainfall data was collected and both the
combined sewer system and the Wabash River in the CSO areas was modeled to assist in the planning
process. No areas were qualified as “sensitive areas” but the outfalls around Fairbanks Park were to be
given priority. A CSO LTCP |y recommended to reduce the number of CSO events per year (average
year) from 37 to 7 times per year, which will reduce the number of hours when bacteria loadings from
the CSO’s exceed recommended levels in the river by 75%, from 174 hours to 45 hours at the

wastewater treatment plant.

Many regulatory requirements were considered in the City of Terre Haute’s LTCP. Both Federal and
State CSO policies are divided into two phases. Phase I (CSO Operational Plan) was submitted to
IDEM and approved by IDEM in 2006. Phase II represents the submittal of this document. All of the
regulatory requirements are intended to reduce the in-stream impact from CSO discharges during wet

conditions and ultimately make the Wabash River more “fishable and swimmable” (CWA, 1972).

The City of Terre Haute’s LTCP was developed with IDEM’s assistance. Several key issues specific to
Terre Haute were evaluated as described in Section 1.3. The project team consisted of two separate
groups. The first group included engineering and financial consultants; the second group was a technical

review committee which included members of the City Engineering and WWTP Staff.

The groups worked together to establish project goals specific to the City of Terre Haute. The work was
carried out over two year period and a plan was completed and submitted to IDEM by the deadline. All
of the key deciston-making involved input from members of the team. Rewisions to the plan based on
the results of “basts of design”™ studies for Phase T projects were completed and submitted to IDEM in

Drecember 2013, Thesc revisions ate incorporated within this document.

City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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Existing Conditions

The City of Terre Haute’s combined sewer system has approximately 5,100 acres that discharge through
10 combined sewer overflow points along the Wabash River. The most upstream combined sewer
overflow (CSO) discharge point 1s at River Mile 215 and the wastewater treatment plant discharge is at
River Mile 210. Figure ES-1 shows the location of the CSOs and the boundary of the combined sewer

area.

The interceptor sewer collects the dry weather flow and a portion of the wet weather flows from each
CSO and conveys it to the 48 MGD main lift station. The main lift station (which has an emergency
overflow at 002) pumps the flow to the wastewater treatment plant that has an existing primary
treatment and disinfection peak flow capacity of 48 MGD and a secondary treatment peak flow capacity
of 36 MGD, although only a flow of 31 MGD can be currently sustained through the plant due to a
series of hydraulic bottlenecks that limit the process performance at high flows. These bottlenecks limit
the ability to transmit greater flow volumes from the combined sewer area and results in more combined
sewer overflows of greater duration and flow volume. Improvements to the plant to increase capacities

are discussed in Section 6 and are scheduled for completion in early 2015,

In an average year, a continuous simulation of the collection system model simulates that 284 million
gallons of combined sewage 1s discharged from these CSOs. Terre Haute is fortunate in that the
receiving stream has a large average flow rate relative to the volume of CSO overflow, which can provide
significant assimilative capacity. Despite this fact, simulations indicate that in an average year, the
Wabash River exceeds the water quality standards for E. c/ approximately 30% of the time during the
recreation season (April-October) when bacteria loads from all pollutant sources are considered and less

than 5% of the time if non-CSO sources effects are eliminated.

Terre Haute has an important public park, Fairbanks Park, located in the center of the city that has a
boat launch. There are 4 CSOs that discharge in the park. Special attention was given to these particular
CSOs (005, 006, 007 and 008).

Consideration of Sensitive Areas

Both IDEM and EPA guidelines require determination of any “sensitive areas” within the CSO outfall
areas and farther downstream. Any areas deemed sensitive would be given the highest priority for CSO

reduction, elimination or control.
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The sensitive areas were evaluated based on several criteria including: Habitats for Threatened or
Endangered Wildlife, Primary Contact Recreational Areas, Drinking Water Sources and Outstanding
State Resource Waters or Outstanding Natural Resource Waters. None of the areas within the CSO
outfalls or downstream were found to be “sensitive” areas. The Citizens Action Committee did

prioritize the areas around Fairbanks Park for the LTCP.

Evaluation of Alternatives (20111}

A variety of CSO capture alternatives were considered in the LTCP submitted to TIDEM in 2011,

including;

e No Action

¢ System-wide Separation

e Storage (inline, tanks, earthen, tunnel)

¢ Conveyance (open cut gravity sewer, tunnel)

¢ High Rate Treatment

One additional alternative evaluated was a CSO tunnel (approximately 40 feet deep) connecting all of the
CSO outfalls to a new main lift station and utilization of the IP site (approximately 30 MG) for storage.
The other final alternatives for parts of the system included construction of a large diameter open cut
gravity interceptor from Fairbanks Park (consolidating and closing all of the outfalls within the park) and
using the IP site for storage of CSO flows. One of the comprehensive alternatives included
consolidation of the northern two CSO outfalls and storage and a new main lift station to replace the
City’s existing aging lift station (which would eliminate outfall 002). This alternative also suggested the
use of green infrastructure within the basins 009 and 010 to capture flow before entering the combined

system.

These technologies were screened and then evaluated with consideration for initial costs, annual
operation and maintenance costs, ease of implementation, environmental impacts, primary and
secondary impacts and local affordability. Two factors weighed into consideration for three final
alternatives that were evaluated in greater detail. The first factor was the purchase of the International
Paper site by the City of Terre Haute and which includes several large earthen ponds located adjacent to

the City’s main combined sewer pumping station in 2010. The second factor was the City’s decision to
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significantly increase the peak, sustained wet weather treatment capacity at the WWTF from 30 to 36

MGD up to 48 MGD. These two developments were used in consideration of the final alternatives set

aside for detailed evaluation.
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Public Participation

Public Participation is an IDEM requirement for completing the City of Terre Haute CSO LTCP. The
public was involved in many ways including both City government officials and private citizens. Several
City government divisions including the City Council, the Board of Public Works and Safety, the Terre
Haute Sanitary District Board of Commissioners and the Terre Haute Wastewater Treatment Plant were

brought into the L'TCP.

Perhaps the most important public participation came from the Citizen’s Advisory Committee (CAC). A

series of meetings were held with the CAC over a 10 year period to explain the process of determining

alternatives for control and to garner input throughout the project.

Public Education was handled through various means. The CAC helped to educate the public at its

meetings and through various meetings its members attended. A brochure outlining Terre Haute’s plans
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was distributed and several newspaper articles were published in the local newspaper. Warning signs
were installed at all of the outfall structures to provide information about potential health risks associated
with structure overflows. A website was created to educate the public on the issues that CSOs cause and

what the City 1s doing to rectify the problems associated with them.

A community notification program will be required by IDEM. This typically involves additional signage
in prominent areas of the Wabash River and also notification if an overflow event 1s occurring or will

occur within 24 hours. All notifications would be documented and submitted to IDEM.

The current volume of CSO discharges impairs the water quality in the Wabash River during CSO events
and for several days afterwards. The recommended plan for the L'TCP can be developed and
implemented in phases and each phase will act to reduce the CSO volumes discharged to the Wabash
River to some degree. The results of each phase will be monitored and those results will be used in the

design and implementation of the future phases.

Financial Capability Assessment and Implementation Schedule

Funding of a LTCP is perhaps the greatest challenge in developing the plan. The goal in funding is to
determine the level of control that the community can provide without causing undue hardship on the
City or on the individual households within the community. The guidelines consider the ability to
contribute financially of both residents, and the City, to help determine the schedule implementation
length for the plan. The recommended plan is not the most or least expensive of the three final

alternatives considered for implementation.

Recommended Plan (2011}

After reviewing the environmental performance, cost-effectiveness and affordability, operability,
reliability, and constructability, a recommended plan was developed that reduces CSO volume
discharging to the river by 72%, results in 96% capture of wet weather flow, eliminates the CSOs in
Fairbanks Park and results in no more than seven overflows in a typical year at the remaining CSOs.
The recommended plan will utilize a combination of greater wet weather treatment capacity at the City’s
wastewater treatment facility, a large CSO storage facility at the former International Paper (IP)
Brownfield site, a new main pump station to replace the existing facility constructed in 1965, a new large

diameter CSO gravity sewer interceptor along the Wabash River between Fairbanks Park and the new
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main lift station and either “gray” or “green” CSO storage facilities at the north end of the CSO system.
Eight of the ten existing CSO outfalls will be closed off completely. The recommended plan 1s shown in
Figure ES-2. The estimated cost of the recommended plan 1s $120 million and the recommended

implementation schedule for the plan 1s 25 years.

Revised Recommended Plan (2014)

In lieu of the previously recommended plan’s intention to utilize an existing lagoon at the foemer TP
Brownfieldsite for CSO storage, it is now recommended the City construct a high-rate clarification with
UV disinfection satellite treatment facility at this site and the lagoons will be used for recreation and
stormwater detention only. All other aspects of the previously recommended plan, with the exception of
minor revisions to the consolidation of CSO 009 into 010, are to remain the same. The revised estimated
cost of the new recommended plan 1s $124 million and the recommended implementation schedule

remains 25 vears.

Compliance Monitoring Plan

A post-construction monitoring program will be implemented upon approval of the LTCP and
submitted to IDEM pror to implementation of the LTCP. The program will measure reduction of
combined sewer overflows and improvements to river quality. The City will conduct periodic reviews,
not less than every five years after approval of the LTCP, to determine if the CSO control goals are

being met. CSO control will be modified to meet the goals.
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1

1.1

1.2

Section One — Purpose and Intent of CSO LTCP

Project Overview

1.1.1 Background Information

The City of Terre Haute has completed this Combined Sewer Overflow Long-Term Control Plan
(CSO LTCP) document in accordance with previous and updated regulatory requirements
described in Section 1.2. The CSO LTCP describes the control measures that would reduce the
frequency and volume of combined sewer overflows and improve water quality all of which were

evaluated and selected by the City of Terre Haute during the LTCP development.

This CSO LTCP is subject to review by the Indiana Department of Environmental Management
(IDEM) and the United States Environmental Protection Agency (USEPA). The recommended
improvements and implementation schedule will eventually be incorporated into a new National
Pollutant Discharge Elimination System (NPDES) permit that will be 1ssued to the City after the
approval of the plan by IDEM. This section provides information about the regulatory
requirements that the City and its technical team considered during the planning effort and which

must be satisfied as well as the project approach utilized in the development of the CSO LTCP.

Regulatory Requirements

1.2.1  Water Quality Standards

The Indiana Water Pollution Control Board has established water quality standards for Indiana
waterways. These standards, which have been approved by the federal government, serve as the
legal basis for permit requirements under the 1972 Federal Clean Water Act (CWA). Water quality
standards include “uses” designated by the state for each water body. Uses for a water body might
include recreation, public water supply, industrial use, and irrigation. Water quality standards include
pollution criteria to protect those uses and other policies designed to protect water quality. All
Indiana waters are designated for aquatic life and full body contact recreation (often referred to as

“tishable and swimmable”).

To meet the full body recreation standard, the maximum concentration of bacteria allowed in

Indiana waters is 235 colonies E coli/100 ml. of water. There is an allowance for up to 10% of
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samples to exceed this standard as described in 327 TAC 2-1-6(d). This standard will likely be
exceeded with any CSO discharge or with storm water runoff in urban and suburban areas. The
State also has a 30-day geometric mean criterion of 125 c¢fu/100 ml but because CSO
discharges are intermittent, this standard is not as restrictive as the “single sample maximum”
criterion of 235 cfu/100 ml. The State has numeric criteria for other parameters and these were

used with existing data to determine the pollutants of concern in the City’s CSOs (see Section

2).
1.2.2 NPDES Permit Requirements

The U.S. Environmental Protection Agency (EPA) issued a National Combined Sewer Overflow
Control Strategy in 1989 (EPA, 1989). This Strategy reaffirmed that CSOs are point source
discharges subject to National Pollutant Discharge Elimination System (NPDES) permit
requirements. This Strategy was expanded and updated, resulting in the National CSO Control
Policy published in 1994 (EPA, 1994). The Indiana Department of Environmental Management
(IDEM) adopted the State’s Combined Sewer Overflow Strategy in 1996, based on the National
CSO Strategy and Policy (IDEM, 1996). These three documents comprise the backbone for the
site-specific NPDES permit requirements for Combined Sewer Systems (CSS) in the State of

Indiana.

The Federal and State CSO policies are divided into two phases. Phase I focuses on
implementation of technology-based requirements referred to as the Nine Minimum Controls
(NMCs). The NMCs were developed to provide low-cost measures that could be implemented to
reduce the magnitude, frequency and duration of CSOs. The City of Terre Haute satisfied this
requirement with the development and submission of the CSO Operational Plan to IDEM. This
document was last updated in 2006. Section 11 of this report will explain the necessary changes to

the CSO Operational Plan as a result of the acceptance and implementation of this CSO LTCP.

Phase 11 of the federal and state CSO policies focus on meeting water quality based standards it the
Phase I actions were found to be inadequate. The CSO control policies emphasize four key
principles to ensure that CSO controls are cost-effective and meet the requirements of the CWA

described as follows:
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¢ Provide clear levels of control that would meet appropriate health and environmental

objectives.

e DProvide sufficient flexibility to municipalities, especially those that are financially
disadvantaged, to consider the site-specific nature of CSOs and to determine the most cost-

effective means of reducing pollutants and meeting CWA objectives and requirements.

e Allow a phased approach for implementation of CSO controls considering a community’s

financial capability.

¢ Review and revise, as appropriate, water quality standards and their implementation
procedures when developing long-term CSO control plans to reflect the site-specific wet

weather impacts of CSO:s.
1.2.3 City of Terre Haute NPDES Permit

CSOs are point source discharges and are subject to NPDES permit requirements. They are not
subject to “limits based” parameters or secondaty treatment requirements that are applicable to
POTWs (EPA). The City of Terre Haute was issued its Phase II requirements in its NPDES permit
in March of 1999. “Attachment A” of this permit outlines the Phase II requirements. The current
NPDES permit s provided in Appendix 1-1. By permit requirements, Terre Haute was required to
prepare a Stream Reach Characterization and Evaluation Report (SRCER) and a Long-Term
Control Plan (LTCP).

The SRCER 1s intended to establish a “baseline” condition of the water quality of the receiving
streams after implementation of the NMCs, prior to the implementation of any long-term control
measures. Within the SRCER, it 1s to be determined if the currently permitted CSOs impact the
receiving stream segments in Terre Haute. The City submitted its SRCER to IDEM in October of
2000.

The LTCP 1s to include the tollowing minimum elements as defined by EPA’s CSO Control Policy:
1. Characterization, Monitoring, and Modeling of the CSS;
2. Consideration of Sensitive Areas;
3. Evaluation of Alternatives;

4. Cost/Performance Considerations;
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5. Revising the CSO Operational Plan;

6. Maximizing Treatment at the WWTP;

7. Use Attainability Analysis (if applicable)

8. Development of an Implementation Schedule;

9. Development of a Post Construction Compliance Monitoring Program; and
10. Public Participation.

These elements can be modified to meet Terre Haute’s unique conditions. The permit requires that
the City meet with IDEM eatly and frequently through the study to coordinate the development of
the LTCP. At these meetings, IDEM and the City should agree on the data, information, and
analysis needed to support the development of the LTCP. The City met with IDEM early in the
LTCP development to discuss the project approach and then later in the project at milestone stages
to discuss project status and findings. The permit also requires the LTCP to assess the City’s

financial capability to implement CSO controls to meet water quality standards.

Lastly, the permit requires the LTCP to include monitoring and modeling activities to characterize
the impact of CSOs on each stream, and targets environmentally sensitive areas. The plan
incorporates community input in identifying priority areas and selecting the long-term CSO

controls.
Terre Haute’s original and revised LTCP incorporates all of the above requirements.
1.2.4 Senate Bill 431 and LTCP Guidance

Senate Enrolled Act 431 (SEA 431), signed by Governor Frank O’Bannon in March of 2000,
established the circumstances under which a long-term control plan meets the state’s water quality
goals for wet weather overflows. As codified in IC 13-18-3-2.3, the law requires that a long-term

control plan fulfills the water quality goals of the state if:

¢ The plan provides for the implementation of cost-effective control alternatives that will attain
water quality standards or maximize the extent to which water quality standards will be

attained if they are not otherwise attainable;
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¢ The plan provides, at a minimum, for the capture for treatment of the sewer system’s “first
flush,” which carries solids that have settled in pipes between wet weather events or that have

washed off of streets and parking lots at the beginning of a storm;
¢ The plan is reviewed periodically; and

¢ Additional, cost-effective controls are implemented as necessary, pursuant to the reviewed

and updated plan.

SEA 431 required IDEM to provide guidance to explain the requirements of the use attainability
analysis and the LTCP. IDEM released this guidance in September of 2001. SEA 431, EPA and
IDEM policies and guidance require an evaluation of a reasonable range of control alternatives for
various levels of controls (design storms). Cost-effectiveness are to be used as a guide for
consideration of the controls. Sensitive areas and financial capability are also to be included in the

evaluation of alternatives.

The appropriate level of CSO control must be defined based on water quality data, system
performance modeling, and economic factors. These factors may support the revision of existing

water quality standards.

SEA 431 requires municipalities to maximize treatment of wet weather flows at the treatment plant
as part of the LTCP. Maximizing the use of existing wastewater treatment facilities to treat wet
weather flow 1s a cost-effective way to reduce the magnitude, frequency, and duration of CSOs,
which flow untreated into receiving waters. The municipality must submit documentation in the

LTCP demonstrating a diligent effort to evaluate alternatives for increasing flow to the POTW.
1.2.5 Updated IDEM Policy Requirements (Current Standards - 2006)

Current IDEM and EPA policy requirements include some previous regulatory requirements along
with newer directives as summarized below. A range of alternatives should be developed including
“No Action”, complete elimination of all CSO mmpacts and a range of alternatives at varying
numbers of overflow events per year. The alternatives are developed for a “typical year” of rainfall

for the City of Terre Haute.

IDEM has approved the “typical year” of rainfall. They have also approved the design storm of
1.56 inches of rain in 17 hours. This 1s the equivalent of an event which would result in on average,

4 overtlows per year per outtall.

City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
HANNUM, WAGLE & CLINE ENGINEERING

1-5



Alternatives eliminating all overflows are deemed unaffordable considering other wastewater utility
needs. However, several options and alternatives were evaluated and will be explained further in

this document.

If total elimination of CSO impacts 1s considered to cause widespread economic and social
hardship, the community must determine the point at which implementation of CSO controls
would no longer cause widespread impacts (See Section 8). If water quality standards are not able
to be met, the community can apply for relief of standards through the Use Attainability Analysis as

described in the following section (See Section 9).
1.2.6 Use Attainability Analysis

A Use Attainability Analysis (UAA) 1s a structured scientific assessment of the factors affecting the
attainment of uses that are specified in Section 101(2)(2) of the Clean Water Act. IDEM recognizes
that in many instances, a community will not be able to afford the total elimination of all impacts
from CSOs. They recommend that if a community cannot afford to eliminate all of its CSOs, or
demonstrate CSO control at regulatory accepted level, then that community should conduct a UAA.
This UAA should demonstrate that attaining the use is not feasible due to one or more of the

tollowing six factors listed in 40 C.F.R. § 131.10 (g):
(1) Naturally occurring pollutant concentrations prevent the attainment of the use

(2) Natural, ephemeral, intermittent or low flow conditions or water levels prevent the attainment
of the use, unless these conditions may be compensated for by the discharge of sufficient
volume of effluent discharges without violating State water conservation requirements to

enable uses to be met

(3) Human caused conditions or sources of pollution prevention cannot be remedied or would

cause more environmental damage to correct than to leave in place

(4) Dams, diversions, or other types of hydrologic modifications preclude the attainment of the
use, and it 1s not feasible to restore the water body to its original condition or to operate such

modification in a way that would result in attainment of the use

(5) Physical conditions related to the natural features of the water body, such as the lack of
proper substrate, cover, flow, depth, pools, riffles, and the like, unrelated to water quality,

preclude attainment of aquatic life protection uses
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(6) Controls more stringent than those required by sections 301 (b) and 3006 of the Act would

result in substantial and widespread economic and social impact.

1.3  Project Approach

In accordance with the NPDES Permit, Attachment A, Terre Haute met with IDEM in May 2001, early
in the development of the original LTCP with IDEM, to present the project approach. IDEM was

given the Project Plan and Sampling and Flow Monitoring Work Plan documents at the meeting.

The initial approach used to evaluate CSO long-term control alternatives is described as follows:

e Select a design storm at the anticipated knee-of-the-curve for the evaluation of alternatives.
Storm E (0.818 inches) was selected as the design storm. (The percent capture for Storm E level

of control was approximately 83%.)
¢ Identify feasible CSO control technologies that are specific to Terre Haute.

¢ Develop three integrated CSO control alternatives to capture and treat a Storm E level of control.
Each alternative included feasible CSO control technologies specific to each CSO, and other
technologies identified by the City and the Citizen Advisory Committee (CAC) that would satisfy

infrastructure needs and would reduce CSO impacts on the Wabash River.

¢ Develop the three integrated alternatives for Storms D, I, and G level of control. The cost and
performance for Storm D, E, F and G were estimated to develop the cost/performance knee-of-

the-curve.

¢  Develop options that are common to each alternative, which addressed CAC’s comments on
priority areas. The options reduce CSO discharges at priority sites, but do not reduce the total

overflow volume to the river.
e Hstimate the cost performance for complete sewer separation.

Due to the fact that IDEM never reviewed or approved the originally submitted plan, the City of Terre
Haute decided to amend their project approach based on revised IDEM and EPA policy. Accordingly,
the City and its consultants revised the plan to include measures to satisty the updated IDEM policy
requirements. The final revised project approach used to evaluate CSO long-term control alternatives is

described as follows:
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Identify feasible CSO control technologies.

Based on new collection system flow and rainfall data monitoring, calibrate and develop a SWMM

model for evaluation of CSO system reaction to storm events and control alternatives

Develop integrated CSO control alternatives to capture and treat typical year rainfall at various
levels of control. Each alternative included feasible CSO control technologies specific to each
CSO or combinations of CSOs, and other technologies identified by the City and the Citizen
Advisory Committee (CAC) that would reduce CSO impacts on the Wabash River.

Estimate the cost for each feasible CSO alternative and also for complete sewer separation.

Evaluate each CSO alternative’s performance using a “typical year” rainfall approach and calculate

the associated costs.

Perform an economic affordability evaluation and determine if a Use Attainability Analysis (UAA)

will be performed
1.3.1 Project Team

The Terre Haute CSO LTCP team consisted of two groups:

¢ Consultants

e Technical Review Team
The primary project engineering consultant was Hannum, Wagle & Cline Engineering. The river
modeling work was completed by Limno-Tech, Incorporated of Ann Arbor, Michigan, and the
financial capabilities analysis and user rate work was performed by H.J. Umbaugh & Associates.

Fred Andes of Barnes and Thornburg served as special legal counsel and advisor to the team.

The second group was the technical review team, which consisted of members of the City

Wastewater Treatment Plant Staff, the City Engineering Staff and the Consultants.

A third group involved in the project was the Citizens Advisory Committee appointed by Mayor
Duke Bennett. This group met five times during the CSO LTCP process and provided public

review during the development of a recommended plan.
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A the fourth part of the team included the City government groups (City Council, Board of Works

and Sanitary District) that approved the recommended plan or will be responsible for adopting

measures necessary for LTCP implementation.

The Citizens Advisory Committee and City Government Groups are described in more detail in

Section 5 — “Public Participation”.

1.3.2 Project Goals

As the CSO LTCP process evolved, goals varied and were subsequently modified. The following

general goals were originally established for the City of Terre Haute at the onset of the original plan:

1.

Meet the IDEM requirements of the LTCP guidance and Senate Bill 431 and CSO related
NPDES permit requirements.

Develop and select an alternative that meets the “first flush” capture criteria and the knee of

the curve.

Add in options that eliminate overflows in the priority areas by re-routing the overflows

downstream of the park.

Upgrade combined sewer overflow related transport and treatment facilities that are in

significant need of upgrade regardless of which alternative and/or option 1s selected.
Select a plan that can be implemented in phases over a reasonable period of time.

Minimize the impact of implementing the selected plan on the sewer rates for the Terre

Haute citizens, commercial and industrial community.

After the initial review of the plan by IDEM and the updated plan requirements for design storms

were implemented, the following goals supplemented the original goals:

1.

3.

Meet the IDEM requirements ot the L'TCP guidance, Senate Bill 431, updated IDEM policy
requirements and CSO related NPDES permit requirements and revise the plan as required

by IDEM’S review and/or comments of the initial plan

Explore additional options that eliminate overflows in the prority areas at the first flush

design event by selecting alternatives which address effects of overflows on these areas.

Select a plan that can be implemented in phases over a reasonable period of time.
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4. Minimize the impact of implementing the selected plan on the sewer rates for the Terre

Haute community taking into account CSO control and other utility needs.
1.3.3 Project Work Plan

Based on the project goals, the original project work plan consisted of the following activities,

shown in their order of sequence:

¢ Collect data on the physical characteristics of the CSO system, Wabash River and the
Wastewater Treatment Plant (WWTP).

¢ Capture water quality and quantity data by use of flow meters, rain gauges and a field

sampling/testing data.
¢ Develop design storms based upon historical storm events.

¢ Model the CSO system and WWTP performance at the various design storm events and

calibrate the model based on actual field data.

¢ Using the calibrated sewer system model, develop anticipated overflow volumes and
durations for the design storm events. In the case of Terre Haute, the uncaptured overflow
volume at the knee of the curve was approximately four million gallons, a small volume when

compared to other CSO communities of similar size.

¢ Develop alternatives (three minimum) that utilize acceptable technologies to capture and treat

combined sewer overflows to a design storm.

¢ Develop options to supplement the CSO control alternatives that re-locate the overflows of
two, three or all four of the active CSO’s in the Fairbanks Park area to a point downstream of

this priority area.

¢ Develop and calibrate the river model to estimate the reduction in water quality impacts that

will occur as a result of implementing CSO improvements at the various design storms.

¢  Develop a capital cost and operation, maintenance and replacement (O, M & R) costs for the

alternatives at the various design storms.
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e Utilizing the river model data and cost estimates develop a curve that indicates water quality
improvements as they relate to capital and O, M & R cost improvements. Select the “knee”

of this curve and determine if this point meets the IDEM CSO volume reduction guidelines.

e Determine if the total estimated project costs and O,M & R costs on a Present Worth Basis at
the knee of the curve exceed or fall below the 2% equivalent affordable cost described in

IDEM’s guidance.

¢  Determine the reasonable CSO project implementation timeline based upon the estimated

City financial capability index, IDEM standards and project team input.

¢ Develop a schedule that divides the recommended improvements into phases over the

implementation timeline.

¢ Determine anticipated sewer rate increases for the typical homeowner in Terre Haute utilizing
various financing options. As with the phasing of the Capital Cost Improvements and O, M
& R increases, develop a plan to phase in the needed sewer rate increases over the

implementation period.

The original work plan was implemented over an 11-month period while the study was being
completed. Numerous meetings, conference calls, updating reports and draft review documents
were developed and distributed among this Technical Review Group, Citizens Advisory Committee
and City Government Groups by the Consultant Team throughout the process. All key decisions

involved input from all parties of the team.

Over the past several years (primarily after 20006), the City of Terre Haute has completed additional
research and modeling in order to revise and improve the original CSO LTCP. Additional system
characterization data has been collected, hydraulic and water quality models were enhanced, a
detailed evaluation of the initial alternatives was conducted resulting in the formulation of new
alternatives for consideration, and consideration was given to changes in Indiana Water Quality

Standards. After the initial review by IDEM, the work plan was modified to include the following;

e By means of new flow monitoring and a Storm Water Management Model (SWMM), develop
anticipated overflow volumes and durations for the design storm events and calibrate the

SWMM model based upon real time monitored data
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Conduct SWMM Model and River Model evaluation of screened alternatives at various levels

of control

Develop alternatives that utilize acceptable technologies to capture and eventually treat the

typical year storm volumes.

Develop capital and annual operating, maintenance, and replacement costs for the alternatives

at the typical year rainfall.
Determine if the total estimated project costs exceed the affordability limits.

Determine, based on aftfordability, whether a UAA will be necessary, and if so, complete the
UAA concurrent with the LTCP.

Determine the reasonable CSO project implementation timeline based upon the calculated

City financial capability index, IDEM standards and project team input.
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2 Section Two — Current Conditions

2.1  Introduction

Understanding the current baseline condition of the collection system and local waterways provides a
basis for understanding sources of pollution and for comparing the benefits of potential CSO controls.
This section describes the current capacity and condition of the existing wastewater collection system,
including the combined sewer system (CSS), and the wastewater treatment plant (WWTP). This chapter
also discusses the current water quality in the Wabash River and the impacts of the City’s CSOs on the
river based on available data collected since 1991. These data indicate that E. coZ 1s the only pollutant of

concern.

The City submitted a Stream Reach Characterization and Evaluation Report (SRCER) in 1999 as part of
the development of its first Long Term Control Plan (LTCP) that described current river quality
conditions. This section summarizes the SRCER’s conclusions and updates the information presented
in the SRCER by extending the data analyses through 2009 and includes activities that have been
conducted since the first SRCER was submitted. For example, the City conducted flow monitoring in
the combined collection system in 2005 to better characterize the system and to have a robust dataset
for calibrating and validating the CSS model (discussed in Section 3). The City also conducted an
extensive Wet Weather Sampling Program in 2007 to characterize water quality in the Wabash River
during periods when their CSOs are actively discharging to use in calibrating and validating their
detailed river model (presented in Section 4). These datasets serve as a baseline for comparing the

benefits of potential CSO controls.

The tfollowing sections describe the current conditions of major elements ot the combined sewer system

in and around the City of Terre Haute.

2.2  Wabash River Watershed

Thirty miles after its starting point in Grand Lake, Ohio, the Wabash River enters Indiana, where it
drains two-thirds of Indiana’s 92 counties. It flows over 475 miles before it enters the Ohio River
below Mount Vernon, Indiana and is the longest free-flowing river east of the Mississippi River (Figure

2.2-1). The total Wabash River watershed is 32,959 square miles with numerous streams and creeks
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flowing into the river. Much of Indiana’s farmland drains into the Wabash River

(www.indianaoutfitters.com).

Throughout the Wabash River Watershed, the major land uses are agriculture and urbanization
(commercial, industrial, and residential land areas). Several cities have grown along the banks of the
Wabash River, including Vincennes, Terre Haute, Lafayette, and Logansport. Major tributaries to the
Wabash River include major population centers of Kokomo (Wildcat Creek), and Marion (Mississinewa
River) as well as Indianapolis, Anderson, and Muncie (White River). The total population for the
Wabash River Watershed is approximately 1,250,000 (U.S. Census Bureau, 2010). This total does not
include the population along the White River, which drains into the Wabash River in the lower portion

of its watershed.

Most of the Wabash River basin lies in the geologic area known as the Tipton Till Plain. This area,
characterized by flat to gently rolling surfaces, till (a mixture of sand, silt, clay, and boulders), and
covered bedrock, comprises the landscape for a large portion of the Upper Wabash River watershed. A
small portion of the Upper Wabash River watershed lies in the Northern Moraine and Lake Region,
which is mainly hilly with many lakes and large depressions formed from glacial retreat (Indiana
Geology Today website). The Middle and Lower Wabash River watersheds are located in the areas
known as the Wabash Lowland, the Mitchell Plain, and the Crawford Upland. The Wabash Lowland
consists of relatively nonresistant siltstone and shale of the Pennsylvanian age, which occurred
approximately 310 million years ago. The Mitchell Plain geological division is distinguished by its
sinkholes and underlain cave systems developed i the Mississippian age limestone bedrock, which
occurred approximately 345 million years ago. Alternating layers of limestone, shale, and sandstone of
late Mississippian age and some sandstone of the Pennsylvanian age forms the Crawford Upland. The
geology of both the Pennsylvanian age and Mississippian age are part of the Paleozoic Era. (Smith,
2001.)
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Figure 2.2-1. Wabash River Watershed.

The river has historically had a robust and diverse aquatic life. During a 2001 fish survey of the Wabash
River conducted by the Indiana Department of Natural Resources Fish and Wildlife Service, 82 species
and two hybrids of fish were collected from 15 different families. The most dominant species present,
as reported by the Indiana Department of Natural Resources (IDNR), were common catrp, channel
catfish, flathead catfish, freshwater drum, golden redhorse, gizzard shad, shortnose gar, quillback, blue

sucker, and river carpsucker (http://www.state.in.us /isdh/dataandstats /fish/fish 99/watershed.htm).

More recently, Asian carp have been found in the Wabash River (IDNR 2010b). Asian catp
(comprising the species of bighead, black, grass and silver carps) are found across much of the
Mississippi River Basin (Kolar et al. 2005, Figures 2.2-2A and 2.2-2B). Asian carp were first detected in
Indiana in 1996 in the southwest corner of the state (IDNR 2010a). Subsequent surveys from Indiana

Department of Natural Resources (IDNR) have found bighead carp and silver carp to be in low
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abundances across the Wabash River system, but the recent surveys suggest an upstream expansion to
Huntington, Salamonie, and Mississenewa lakes in the upper portion of the Wabash River watershed.
As recently as 2008, IDNR surveyed over 105-miles of the Wabash River, and found that Asian carp
abundances appeared low at that time (IDNR 2010b). Anecdotal evidence suggests that Asian carp are
quite abundant in the Wabash River, however, scientific quantification of local abundance 1s lacking for

locations like Terre Haute, Indiana so their local influence is uncertain at this time.

Wiy rambdoied (4 /000 Ubsbnd Ststeom Ciniiinge; nl ooty

Figure 2.2-2A (top). Silver carp distribution in 2006 (from USFWS 2006). Figure 2.2-2B
(bottom). Bighead carp distribution in 2006 (USFWS 2006).

Detailed risk assessments for Asian carp are being completed across their potential range in North
America (USFWS 2006). Known risks include rapid range expansion and population increases, resulting
in decreases in abundances of native aquatic fauna (USFWS 2006). Research summaries on specific

Asian carp affects, such as that of Kolar et al. (2005) suggest that the primary negative ecosystem effects
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that Bighead and Silver carps have on ecosystems into which they invade is trophic alteration. Kolar et
al. (2005) also documents lesser but important adverse changes to habitats, water quality, individual

species and disease transmission within invaded and introduced systems.

Within Indiana, Dr. Reuben Goforth (Purdue University) has expressed a concern over Asian carp
impacts on native fishes in the Wabash River stating their numbers appear to be increasing but
additional surveys are still needed to verity the rate (Goforth 2010a). Dr. Goforth stated that these
invastves are removing the plankton that serves as the food base for this ecosystem and for species like
gizzard shad and skipjack herring (Goforth 2010b). Shad and herring serve as the main foods for large
predators like catfish, bass and walleye, and although it 1s hard to tell if their presence has had a negative
effect on the system as of yet, the trajectory could mean a significant impact on the overall fish
community (Goforth 2010b). Again, local information on abundances and impacts for areas like Terre
Haute are lacking but their presence in the Wabash suggests that adverse effects on the aquatic

community are likely.
2.2.1 Terre Haute River Basin

The City of Terre Haute, Indiana 1s located approximately 220 miles upstream of the Wabash
River’s confluence with the Ohio River in the center of Vigo County in west-central Indiana (Figure
2.2-1). The upstream pottion of the watershed draining to the Terre Haute reach is approximately
12,263 square miles. The City itself 1s approximately 31 square miles in size and serves a population
of approximately 57,259, based on a 2006 estimate from the U.S. Census Bureau. Population has
been declining slightly based on the change in population from 2000, when it was 59, 614 (U.S.
Census Bureau, 2010). The City has 10 CSO outfalls and a 48 million gallons per day (MGD)
WWTP that discharge to the main stem of the Wabash River (Figure 2.2-3).
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Figure 2.2-3. Wabash River Watershed Features Near the City of Terre Haute

The dominant land use in the Terre Haute metro area is industrial but the watershed upstream is
largely agricultural and forested (NLCD, 2001). Several CSO communities are located upstream,

including the larger communities of Lafayette, West Lafayette, and Kokomo. All of these Cities are

implementing Long Term Control Plans to address their combined overflows.

The City of Terre Haute is home to Indiana State University, whose campus is contained
completely within the combined sewer service area, and the Rose Hulman Institute of Technology
(located east of the City limits). Outside of these campus areas, land use is largely commercial and
industrial in the historical downtown area and becomes increasingly residential away from
downtown (Figure 2.2-3). The City has numerous parks and recreation areas and of particular note

is Fairbanks Park, a large park located along the Wabash River near downtown (see Figure 2.2-3 and

2.2-4).
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Figure 2.2-4. Land Cover in the Wabash River Watershed Near the City of Terre

Haute.

The U.S. Geological Survey (USGS) has maintained a gage in the Wabash River in Terre Haute
since 1927. Water Resources Data from the U.S. Geological Survey (USGS) indicate that the mean
annual flow in the Wabash River at their gage in Terre Haute i1s 11,410 cubic feet per second (cfs)
and the median flow (50t percentile) 1s 6,620 cfs, based on daily records from 1928-2009.

There are several small tributaries to the Wabash River that flow through or near Terre Haute.
They are Sugar Creek, Otter Creek, Honey Creek, and Lost Creek (Figure 2.2-3). Storm water
discharges in Terre Haute flow into these tributaries and consequently can affect the water quality

of the Wabash River. The City does not have any CSO discharges to the tributaries.

The water quality of the Wabash River in Terre Haute 1s impacted by CSOs, urban storm water and

agricultural runoff and upstream pollution sources. IDEM’s 2008 303(d) List of Impaired Water
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Bodies has the Wabash River listed as impaired by E. coli and nutrients as well as fish consumption
advisorties for PCB and Mercury contamination (IDEM, 2008). The nearby tributaries of Sulphur
Creek and Sugar Creek are also on the 2008 303(d) list. Sulphur Creek is also listed for mercury and
PCB fish consumption advisories and E. coli as well as pH, total dissolved solids and sulphate while

Sugar Creek s listed for impaired biotic communities. None of these tributaries receive discharges

from the City’s CSO:s.

2.3  CSS Description

2.3.1 Combined Sewer System Description

The City’s Sanitary District includes significant rural and urban areas outside of the City so the
City’s waste water treatment plant (WWTP) not only treats wastewater for Terre Haute but also for
the Town of Seelyville, which 1s located to the east of Terre Haute and has a population of 1,117
(U.S. Census Bureau, 2009 Population Estimates) and significant nearby unincorporated developed
and undeveloped areas. In 1965, the City constructed the main interceptor, main lift station and
primary wastewater treatment plant to convey dry weather and a portion of wet weather wastewater
flows to the WWTP. Both combined and separated sewers convey wastewater to the main

interceptor sewer, which flows to the WWTP.

The combined sewer area is centrally located in the older, central and northern sections of the City
and covers approximately 5,100 acres. Many of the combined sewer trunk lines (of brick
construction), which discharged directly into the Wabash River prior to the construction of the
main interceptor, were installed in the late 1800°s and early 1900’s. Ten CSO outfalls are located in

the combined sewer area and one outfall 1s located at the WWTP.
2.3.2 Combined Sewer Service Areas

Figure 2.3-1 shows the boundaries of each of the seven CSO service areas, some of which contain
more than one outfall.  The areas and corresponding outfalls are designated from north to south,
as the Spruce, Chestnut, Ohio, Walnut, Oak and Crawford, Hulman and Idaho, and Turner basins.
The service areas receive sanitary flow from both combined and separated sewers. Table 2.2-1

shows the combined and separated areas in each service area. The following sections describe each

of the individual CSO basins.
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Table 2.2-1
City of Terre Haute CSO Service Areas

CS(.) CSO Service Area Combined Area | Separated Area
Service Total (acres)
Names (acres) (acres)
Area
010 Spruce St. 1,262.6 5,877.0 7,139.6
009 Chestnut St. 321.9 7.3 329.2
008 Ohio St. 87.0 7.0 94.0
007 Walnut St. 1,079.5 2,890.0 3,969.5
005/006 Oak/Crawford St. 2711 36.0 307.1
004/011 Hulman /Idaho St. 1,502.0 1,079.0 2,581.6
003 Turner St. 613.8 2,086.0 2,699.8
TOTAL 5,138.4 11,982.9 17,121.3

2.3.2.1 Spruce Street

The Spruce Street service area (CSO-010) 1s the most northern service area in Terre Haute’s
combined sewer area and is served by the 108-inch Spruce Street trunk sewer. It has
approximately 1,260 acres of combined sewers. The land use in the area consists mostly of
residential with some commercial areas including the expanding Union Hospital campus and a
small portion of Indiana State University. The trunk line, which extends northeast on Lafayette
Avenue, receives sanitary flows from the separated area to the north of the basin. Flows are
conveyed through the trunk sewer to a 36-inch throttle pipe diversion structure that diverts dry
weather flows to the interceptor sewer. The throttle pipe defines the beginning of the main

interceptor sewer.
2.3.2.2 Chestnut Street

The Chestnut Street service area (CSO-009) is located directly south of the Spruce Street service
area and 1s served by a 66-inch trunk sewer that flows from the old Canal Sewer. It has
approximately 320 acres of combined sewers and the land use in the area consists mostly of

Indiana State University.
2.3.2.3 Ohio Street

The Ohio Street service area (CSO-008) is located between the Chestnut Street and Walnut

Street service areas and 1s served by the 42-inch Ohio Street trunk sewer. This area serves most
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of the downtown area therefore; the land use i1s mostly commercial with some industry and a
small portion of the Indiana State University campus area. The outfall for this basin lies in

Fairbanks Park.
2.3.2.4 Walnut Street

The Walnut Street service area (CSO-007) is located immediately south of the Ohio Street
service area. It has approximately 1,080 acres of combined sewers. The land use i1s mostly
residential with some commercial areas. The separated area to the east of this service area
includes the Town of Seelyville. Areas east of this basin (including the Seelyville interceptor)
have recently been separated and diverted to the south side lift station via the Thompson Ditch

interceptor. The Walnut Street CSO outfall structure is located in Fairbanks Park.
2.3.2.5 Oak and Crawford Streets

The Oak (CSO-006) and Crawford Streets (CSO-005) service area is located south of the
Walnut Street service area. The combined basin area has approximately 270 acres of combined
sewers. The area serves mostly residential and commercial areas. Although each area has a
trunk sewer that conveys combined sewage to the interceptor sewer, there is a cross connection
between the two sewers on Second Street from Oak Street to Crawford Street. Therefore, the
Crawtford Street trunk sewer is a relief sewer for the Oak Street trunk sewer. The outfalls for

these service areas are located in Fairbanks Park.
2.3.2.6 Hulman and Idaho Streets

The Hulman Street (CSO-004) and Idaho Street (CSO-011) service area is the largest area in the
City with a total combined area of approximately 1,500 acres. The basin is served by the 114-
inch Hulman Street trunk sewer and the 96-inch Idaho Street trunk sewer. The land use is
mostly residential with some commercial and industrial areas. The Idaho Street trunk sewer is
referred to as the Central Relief Sewer because the two trunk lines contain several cross
connections. The two trunk lines also collect sanitary flow from the separated area to the east
of 25th Street and conveys it to the main interceptor sewer. The outfalls are interconnected just

upstream of each diversion structure.
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2.3.2.7 Turner Street

The Turner Street service area (CSO-003) is the southernmost combined sewer service area and
is served by 84-inch trunk sewer. It has approximately 610 acres of combined sewers. The land
use 1s mostly residential with some commercial along the Margaret Avenue corridor. The trunk
sewer picks up sanitary flows from the separated areas to the east and south of the CSO basin
and then conveys all flow to the main lift station. The overflow outlets to a ditch just southeast

of the main lift station, which extends south and west around an existing basin.
2.3.2.8 Main Lift Station

The Main Lift Station overflow (CSO-002) 1s an interceptor relief overflow that 1s activated
when the capacity of the main lift station is exceeded and the interceptor sewer is surcharged.
There is a gate at the main lift station wet well that can be opened prior to the Lift Station being
flooded out. Currently there are automatic controls on this gate that the City personnel can

override to maximize the flow to the treatment plant.
2.3.3 Trunk Sewer & Interceptor Network

The City of Terre Haute has nine major trunk sewers that flow to the west towards the Wabash
River, as described in the previous section. The main interceptor sewer along the river intercepts all
of the flows from the trunk sewers and conveys flow to the main lift station. The trunk sewer
diameters range from 42-inches to 132-inches. Figure 2.3-2A through 2.3-2C shows the major
trunk sewers and the interceptor sewer. The figure shows diameters and capacities of the sewers

from the collection system model runs during wet weather conditions.

The concrete main interceptor sewer runs along the east bank of the Wabash River to intercept
wastewater flows from the trunk sewers that originally flowed directly into the river. The
interceptor sewer conveys this flow to the 48 MGD Main Lift Station where it 1s then pumped to

the Wastewater Treatment Plant.

The concrete interceptor sewer starts at the north end of the combined sewer area at Spruce Street.
The 36-inch throttle pipe from the Spruce Street diversion structure begins the interceptor sewer.
The interceptor sewer consists of several large diameter sewers to convey the wastewater to the
main lift station. It begins as a 36-inch pipe and then immediately increases to 48-inch just south of

Spruce Street. It then increases to a 54-inch sewer just south of Ohio Street and increases again to a
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60-inch sewer at Oak Street. Lastly, it increases to a 66-inch sewer at Idaho Street and proceeds to
the main lift station. The interceptor is constructed in a 100 foot easement and contains sections

with little or no cover.

Wastewater from each of Terre Haute’s combined sewer service areas discharge to a diversion
structure. During dry weather, all of the flow 1s diverted through the throttle pipes into the main
interceptor sewer for conveyance to the wastewater treatment facility. During large storms,
excessive flows enter the diversion structure, overtop the elevation of a weir and overtlow into the
Wabash River through the outtall pipe. The CSS has nine diversion structures and ten outfalls. The
diversion structures vary in design. The diversion structures at Hulman and Idaho Streets are
located at the interceptor whereas the other seven diversion structures divert dry weather flow
through a throttle pipe to the interceptor. A flap gate is located on each outfall pipe, except the
outfall at the main lift station and the WWTP, to prevent river water from entering the system.
Table 2.2-2 describes each CSO diversion structure. Drawings and photographs of each diversion
structure are shown in Terre Haute’s Combined Sewer Operational Plan (2006).  Currently, City
personnel inspect the outfalls during and after every rain event tn accordance with their Operational

Plan.
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Table 2.2-2
CSO Diversion Structure Descriptions

csO Influent
CSO . . CSO Diversion Outfall | Throttle Pipe Height .
o Diversion . . . Outfall Pipe
Diversion Structure Pipe Pipe Invert of Weir
Structure e N . . Submerged
Structure . Description Size ® Size Elevatio (ft.)
Location n (ft)

108" trunk sewer from
Spruce St. enters weir
010 Spruce St. e 108" 36" 468.92 3.88 1o

mto a 36" throttle pipe
which is the start of the

interceptor

66" trunk sewer conveys
flows from the Canal Sewer
and flow that 1s diverted
over the weir at Lafayette

Chestut St. and Spruce St. into a
St. weir chamber that is
located near Third St. The
flow is diverted into a 30"
throttle pipe into the 48"
interceptor

009 96" 30" 469.11 2.54 partially

42" trunk sewer from Ohio
St. enters weir chamber and
. is diverted into an 8" " " " )
008 Ohio St. A 42 8"-15 468.25 3.18 partially
a 15" throttle pipe to the

54" interceptor

96" trunk sewer from
Walnut St. enters weir
007 Walnut St. chamber and is diverted 96" 18" 463.92 4.25 no
into an 18" throttle pipe to
the 54" interceptor

54" trunk sewer form Oak
St. enters weir chamber and
is diverted into an 8"
throttle pipe to the 60"
006 Oak St. interceptor. Some flow 54" 8" 469.5 1.5 yes
from Oak St. flows to the
Crawford St. outfall from a
Cross connection on

Second St.

63" trunk sewer from
Crawford Crawford St. enters weir
005 <t chamber and 1s diverted 66" 12" 471.08 2.81 yes
‘ into a 12" throttle pipe to
the 60" interceptor
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004 Hulman St. connection at Prairieton 96"

114" trunk line on Hulman
St. coveys flow from
Hulman St. and flow

relieved from Idaho St.

through the 84" cross orifice

opening
56" X
64"

459.18 2.61 no
Rd. Flow enters the
diversion structure and 1s
diverted to the 60"
interceptor through a 56"
X 64" orifice

011 Idaho St. structure and 1s diverted to 96"

96" trunk line on Idaho St.

. . orifice
enters the diversion

opening
65" X
72"

458.75 3.92 no
the 66" interceptor through
a 65" X 72" orifice

003 Turner St.

84" trunk sewer from
Turner St. enters weir
chamber and 1s diverted
into a 20" throttle pipe to
the 66" interceptor which
flows into the Main Lift
Station which is then
pumped to the WWTP

84" 20" 459.47 4.25 no

002

The flow enters the wet
well of the main lift station
Main Lift and when the capacity of " Elevation

Station the lift station 1s reached, . e AVS =461.0 o
the flow goes over a weir

and out the outfall.

2.3.4 Wastewater Treatment Plant Facilities

The wastewater treatment plant in Terre Haute, located along the Wabash River, east of SR 63 and
south of Interstate 70 was originally constructed and put into operation in 1963 as a primary
treatment facility. New facilities at that time included: pretreatment and primary treatment facilities,
chlorination and digestion facilities, the administration/control building and the main lift station.
In 1971, it was expanded to include secondary treatment. Additional sludge handling and
dewatering/storage facilities and fine-bubble diffusers were added in 1989. The two flow
equalization basins were added in 1990 and the main lift station was upgraded with new screening in
1997. A summary of the process capacities described in the following sections are included in Table

2.3-3. The schematic of the existing processes is shown in Figure 2.3-3.

The existing NPDES permit (Permit No. IN 0025607) indicates that the WWTP is rated for a
design average daily flow of 24 MGD. A copy of the current NPDES permit 1s included in
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Appendix 1-1. The effluent discharge limits contained in the permit are shown in Table 2.3-4. The
mass loading limits presented are based on a peak wet weather flow of 48 MGD. A summary of the

current plant flow loadings is included in Table 2.3-5.

Table 2.3-3
Wastewater Treatment Facility Capacities
: Actual
oF No. of e Design I.’eak Peak
Facility . Unit Size Capacity .
Units (MGD) Capacity
(MGD)
Main Lift Station 4 4 @ 11,100 GPM 56 48
(1 1s a standby)
Preliminary Treatment
- Aerated Grit Tanks 2 40'x16-2"x14'-4"SWD 48 48
- Comminutors 3 36" 48 48(1)
- Pre-Aeration Tanks 4 68'x106'x12'-8"SWD 48 48
Primary Treatment
- Primary Clarifier 12 139'x16'x10-1"SWD 48 48(2)
Secondary Treatment
- Aeration Tanks 4 3 passes each @ 36 31(3)
108'-8"x30'x15'-1"SWD
- Secondary Clarifiers 4 100" Diam. 12'SWD 36 31(3)
- Chlorme Contact Tank 1 66,840 cu. Ft. volume 48 48
- Dechlorination Tank 1 3,570 cu. Ft. volume 48 48
Equalization Tanks 2 5.2 Mgal Volume
(1) One channel does not recetve grinding to maintain this peak capacity
(2) Based on NPDE permit and 1,800 gpd/sf
(3) Based on previous operational experience
City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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Table 2.3-4
Terre Haute WWTP - NPDES Discharge Limits

Quantity or Loading Quality or Concentration
Parameter
Monthly Weekly Units Monthly | Weekly Units
Average Average Average | Average
BODs 10014 16022 1bs /day 25 40 mg/L
TSS 12017 18025 1bs /day 30 45 mg/L
Interim NIH;-N
Summer 2003 3004 1bs /day 5 7.5 mg/L
Winter 6008 9013 1bs /day 15 22.5 mg/L
Final NH;-N
Summer 1843 2764 1bs /day 4.6 6.9 mg/1.
Winter 2604 3925 1bs /day 6.5 9.8 mg/L
Quality or Concentration
Parameter A o A A A
Daily Minimum Daily Maximum | Monthly Average Units
pH 6 9 --- s.U.
Tptal Residual Chlorine L 0.04 0.02 meg/L
Final Effluent
E. Coli S 235 125 colonies /100 ml
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Table 2.3-5
WWTF Influent and Effluent Loadings
June 2008 through June 2010

Avg. Max. Raw Raw Raw Final Final Final

Month Flow Day BOD TSS NH4 BOD TSS NH4
MGD MGD mg/1 mg/1 mg/1 mg/1 mg/1 mg/1
June '08 19.2833 42 75 122 10.03 9.7 33.9 0.5357
July 15.2387 20.6 98 114 13.28 59 16.7 0.2929
August 9.7129 13 139 127 18.66 54 59 0.259

September | 10.9467 19.6 141 131 19.09 Missing Data

October 8.73548 14.4 157 135 22.62 4.8 9.8 0.502
November 8.22 12.7 165 136 24.18 4.6 7.9 0.8693
December | 10.8194 21.4 155 144 21.21 8.6 28.4 0.6235
Avg. Max. Raw Raw Raw Final Final Final

Month Flow Day BOD TSS NH4 BOD TSS NH4
MGD MGD mg/1 mg/1 mg/1 mg/1 mg/1 mg/1
January '09 | 9.16129 111 177 144 23.61 4.9 14.3 0.8465
February 11.30306 28.9 171 170 18.78 20.6 68.9 1.445
March 8.97419 15.4 165 154 21.09 93 23.1 0.3648
April 13.45 225 151 131 17.53 14.6 26.9 0.7887
May 13.0065 20.1 113 132 15.68 8.6 17.4 0.5513
June 13.4333 19.1 124 130 16.79 52 11.7 0.2997
July 13.9613 19.5 126 147 17.32 32 6.7 0.2687
August 10.3387 16.9 143 130 19 3.7 7.4 0.241

September 10.45 15.1 168 147 24.31 4.7 11.9 0.51
October 11.4484 20.6 162 160 21.45 4.3 8.8 0.2894
November | 9.34333 15.2 184 150 25.25 3.6 10.6 0.272
December | 12.8548 20.5 180 136 23.42 7.8 16 0.4748
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Avg. Max. Raw Raw Raw Final Final Final
Month Flow Day BOD TSS NH4 BOD TSS NH4
MGD MGD mg/1 mg/1 mg/1 mg/1 mg/1 mg/1
January '10 15.8161 284 179 163 24.2 45 14.7 0.1535
February 17.9393 23.3 181 145 24.43 6.8 245 0.2054
March 10.8484 26.9 184 176 22.84 10.4 24.8 0.4694
April 10.937 17.7 174 183 22.28 8.4 221 0.3693
May 11.142 16.1 165 161 20.34 4.6 9.5 0.1352
June 13.02 20.3 117 147 14.36 4.4 9.1 0.3583
Avg. Max. Raw Raw Raw Final Final Final
Flow Day BOD TSS NH4 BOD TSS NH4
MGD MGD mg/1 mg/1 mg/1 mg/1 mg/1 mg/1
Combined | ) 1539 | 20052 | 15176 | 1446 | 2007 7.025 | 17.9583 | 0.463558
Average

2.3.4.1 Main Lift Station

The Main Lift Station consists of two buildings connected at an upper level. The first building
houses the influent screening facilities. The original bar screens were designed to handle 60
Million Gallons Per Day (MGD). The improvement project of 1997 replaced the mechanically
operated screens with similar type equipment and rated capacity. The second building houses
the four raw sewage pumps and controls. The station was orginally designed to pump 40
MGD with three vertical shaft pumps operating. In 1997, the pumps were changed to dry-pit
submersibles and designed to pump 48 MGD to the wastewater treatment plant with three
pumps operating. The force main to the plant is 48-inches. At the average daily flow of 12
MGD, the velocity in the force main is approximately 1.5 feet per second (fps). To prevent
solids from settling out in the pipe, a velocity of 2-3 fps is required. The buildup of solids in
the pipe can and has caused problems at the headworks of the plant when a surge of flow from
a rain storm flushes the solids through the pipes. The buildup of the solids in the grit chamber
lowers the holding capacity and sends more solids to the primary clarifiers to be removed when

pumping sludge.

The wastewater treatment plant also receives wastewater from the following lift stations:

City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
HANNUM, WAGLE & CLINE ENGINEERING

2-18



¢ Southside Lift Station (which has a self cleaning bar screen),
¢ Honey Creek Mall Lift Station, and

¢ Penitentiary Lift Station.

The current average dry weather flow from these three lift stations is estimated to be 1.5 MGD,
with a peak of 5.0 MGD. Unlike the main lift station, these lift stations serve areas with
separate sanitary sewers. There are sub-basins within those separate sewer areas however that
have peak flows due primarily to inflow/infiltration during rain events that act similar to
combined sewers. All flow from the four lift stations discharge into the preliminary treatment

facility.
2.3.4.2 Preliminary Treatment

The original preliminary treatment processes, sometimes referred to as the headworks, was
constructed in 1963. It consists of 2 aerated grit tanks, 3 comminutors/grinders in channels
downstream of the grit tanks and 4 pre-aeration tanks. The facilities were originally designed
with a treatment capacity rating of 48 MGD. The grit was removed from the aerated grit tank
with a clamshell bucket which is now inoperable. The only improvement project to these
facilities over the years replaced two comminutors with channel type grinders. Previous studies
have indicated that the capacity for the preliminary treatment is limited to 40 MGD because of
hydraulic problems with the comminutors/grinders (Terre Haute CSO Operational Plan -
2000). It has been estimated that present facilities only remove a small portion of the grit. The
remaining grit passing through these facilities acts to degrade downstream equipment, create

odors and make sludge handling more difficult.

These preliminary treatment facilities were part of the original construction and were up to date
for the 1960's. The operational and maintenance difficulties and age of the units have made the
preliminary treatment an inefficient process that affects the overall performance of the entire
treatment facility. The upgrade of these facilities would significantly reduce problems in this

area as well as the treatment performance and cost of the entire wastewater treatment plant.
2.3.4.3 Primary Treatment

The primary clarifiers were part of the original 1963 construction. They were designed to treat

wastewater flow of 48 MGD. There are four clarifier tanks with three channels per tank. The
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clarifiers’ longitudinal collectors act to move sludge to one end and cross collectors move
sludge at the end of the channels to a common hopper for wasting. The effluent channel from
the primary clarifiers was altered with a side channel weir in 1990 to discharge to the flow
equalization (EQ) basins during high flow periods. This discharge to the EQ basins presently
occurs at 24 MGD. The south end of the effluent channel has a sluice gate which is opened
manually to act as a bypass when the EQ tanks are full and the flow rate exceeds the secondary

treatment capacity.
2.3.4.4 Administration and Control Building

The existing administration and control building was constructed in 1963. It is a two level brick
building located near the entrance gate. The building contains various process equipment and
control components, insufficient storage areas and personnel lockers in addition to the
management and staff offices. It 1s undersized for current and future needs and approaching 40
years in age. 'The current location on the site 1s in a position relatively distant from most plant
operational and maintenance activities. There 1s not sufficient parking. A propetly
programmed and designed facility to meet all the current and projected staff needs is desirable.

It has served its useful life.
2.3.4.5 Secondary Treatment

The secondary treatment plant consists of aeration tanks and secondary clarifiers that were built
in 1971. It 1s rated for 24 MGD. The four aeration tanks are comprised of three passes each
and can be operated in step feed mode. There are four 100" diameter circular secondary
clarifiers with 12' side water depth. The plant staff has operated these clarifiers up to the
equivalent of 36 MGD during field testing and believes a higher rate 1s possible if flow splitting
and piping improvements are constructed. Flow distribution between the aeration tanks and
the clarifiers 1s not balanced. Better flow splitting facilities would help to balance out flows to

all tanks and thereby increase performance and efficiency.

The discharge from the clarifiers is disinfected by utilizing gas chlorination and dechlorination
with sulphur dioxide. The wastewater is only disinfected during the recreation season (April-
October) in accordance with the NPDES Permit. The disinfection system is sized for 48
MGD.
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2.3.4.6 Biosolids

The original plant was constructed with anaerobic digesters and storage of liquid digested
biosolids in lagoons. In 1989, new belt presses and dewatered biosolids storage facilities were
constructed to allow disposal of liquid and/or dewatered biosolids. Recently, the anaerobic
digesters were converted to aerobic units. Most biosolids processes and equipment with the

exception of the digesters are in a deteriorated condition.
2.3.4.7 Flow Equalization Basins

The two earthen, lined flow equalization basins were constructed in 1990 and have a total
volume of 5.2 Million gallons. The equalization basins receive primary effluent on flows greater
than 24 MGD. Once the basins are full, approximately 24 MGD of flow continues to be sent
to secondary treatment and the balance 1s bypassed from the primary effluent channel to the
chlorine contact tank. When raw sewage flows subside, sewage from the basins can be pumped
back into pre-aeration tanks. The bypass weir in the primary clarifier effluent channel could be
adjusted or replaced to increase the amount of flow sent to secondary treatment before

discharge occurs to the basins.
2.3.4.8 WWTF Expansion — Phase 1

Given the age and condition of the existing treatment facility, a preliminary engineering report
(PER) was completed for the entire facility in 2008/09 during the latter stages of the CSO
LTCP process. The PER recommended significant upgrades for the facility to address
antiquated equipment and processes, operational issues, hydraulic/organic capacity and to have
the ability to meet future regulatory requirements. The improvements recommended were

estimated at $130 million and were proposed to be completed in 3 phases over 5 — 6 years.

Phase I of the improvements to the treatment facility consist of a new Headworks facility which
initiated construction in late 2010. As a result, this new facility shall be considered part of the
existing facility with respect to the CSO LTCP, and the Phase II and IIT work considered as
future improvements and will be discussed later in the report. A summary of the new

headworks facility is as follows:

The new headworks facility will be constructed east of the existing aerobic digesters. New

influent piping will convey all influent flows from the existing preliminary treatment structure to
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the new facility site. Three 24 MGD fine screens will be followed by two 30 MGD Pista grit
removal systems. The third fine screen will be redundant and a by-pass channel will be
provided between the two grit removal tanks to meet firm peak wet weather capacity. The
entire preliminary treatment facility will be enclosed with ozone odor control equipment.
Influent flow metering and sampling facilities will be installed upstream of the influent
screening. A flow division structure will initially be installed downstream of the headworks

structure to split flow to the primary tanks. The new headworks facility will have a capacity of
48 MGD.

2.3.4.9 Summary

In general, while the wastewater treatment plant has adequate capacity for the present dry
weather flows, there are many areas that are significantly depreciated, inefficient and are beyond
the useful life cycle. The recommended and planned improvements proposed as phases II and

III of the overall facility rehabilitation will be discussed later in the report.
2.3.5 Implementation of Nine Minimum Controls

Various options were investigated to determine the options applicable to implementation of the
Nine Minimum Controls in Terre Haute’s combined sewer system. Fach of these options is

summarized in Table 2.2-5 below.
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Table 2.2-5
Options for Implementation of Nine Minimum Controls

Control

Pros

Cons

Implemented

by City

Netting Devices

Lower capital cost than other
floatable control equipment, easy
to operate and maintain, and
detains high percentage of
floatable material until net
becomes full.

Cost of replacing and maintaining the
nets, frequent maintenance/disposal
costs, poor performance for high
flows, maintenance difficult for
CSO’s in remote locations.

Manually Cleaned Bar
Screens

Easy to install and less costly
than other mechanical type
screening equipment and easier
to retrofit into existing structures

Frequency of cleaning required to
prevent clogging and typical bar
spacing greater than most mechanical
systems allows smaller floatable
materials to pass through.

Yes

Mechanically Cleaned
Weir-Mounted Screens

Controls floatable material
directly at the weir in the
diversion structures with a
higher percentage of capture.

Maintenance and cleaning can be

difficult due to the design of the

diversion structure contaming the
weir

Overflow Screen with
Automatic Backwash

High capture of floatable
material, and ease of
maintenance as screen floatable
material backwashed to
interceptor

Cost of installation and operation and
difficult to install or retrofit mn
existing overflows without
construction of new overflow
diversion structure

Baffles Mounted in
Regulator

Low cost method of decreasing
velocity of CSO flows to
encourage capture of floatables
in the existing interceptors

Additional headloss 1 the combined
sewer can affect upstream flow levels
and effectiveness of floatable
control/capture is limited the amount
of material captured and directed into
the interceptor

Yes

Street Sweeping

Typically already a maintenance
task completed by Cities and
thus low cost of implementation.
Captures most floatable material
on streets which are swept

Cost of maintenance, only removes
larger floatable materials and grit
which accumulates on the streets, and
frequency of sweeping and ability to
sweep all areas in a CSO basim have a
direct affect on effectiveness

Yes

Catch Basin Cleansing

No capital costs required and
floatable material and other
accumulated solids which affect
combined sewer flows are
removed prior to entry into the
sewer system.

Cost of mamtenance, and removal of
material from catch basins can
increase the flow of stormwater into
the combined sewer system thus
increasing the potential for CSO’s
and consequently floatable material.

Yes
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Implemented

Program

limit floatable materials from
entering the CSO system

floatable materials from entering
CSO system

Control Pros Cons by City
encoi;):] Zot;teopfﬁi‘f:mivem Not often effective or measurable in
Public Education ,ge P > P regards to CSO and floatable material Yes
CSO’s and introduction of
. control
floatable materials at the source
Typically low capital cost to Can affe;t F operations by
. e exceeding process capacities
utilize existing systems to convey : : 5
: which can affect discharge quality
s SO R e BT and allow floatables to be
Maximization of flow WWTF which in turn should .
. discharged at the WWTF. Also, Yes
through the plant limit the amount of floatables .
. .. may require costly plant
entering receiving waters by . o
= S expansion to be effective in
reduction of CSO’s in the . ..
treating additional CSO flows.
system.
Low cost action which Effe;t}tvegess is dependent upon the
. public’s willingness to take measures
Public Notification encourages the public to be suggested in the program to limit
proactive in measures which will Yes

The City 1s currently implementing all of the Nine Minimum Controls except for Floatable controls

which are addressed in the LTCP.

24

Receiving Stream Water Quality

In 1999, the City of Terre Haute submitted 1ts Stream Reach Characterization and Evaluation Report

(SRCER) to characterize conditions within the CSO receiving stream, the Wabash River. The City

conducted a river sampling program to measure E. w/, Total Suspended Solids (TSS), Biological

Oxygen Demand (BOD), and various metals in summer 1999. Although many of the bacteria data had

results of “not 1n range” or “too numerous to count”, qualitatively, the data were sufficient to identify

E. w/i as the only pollutant of concern in the river in the 1999 SRCER. This section summarizes the

SRCER’s conclusions and updates the information presented in the SRCER by extending the data

analyses to 2009.

City of Terre Haute, Indiana

Combined Sewer Overflow Long-Term Control Plan

HANNUM, WAGLE & CLINE ENGINEERING

224




2.4.1 Receiving Stream Water Quality Data Sources
2.4.1.1 Historical Water Quality Data

Several Agencies have monitored water quality in the Wabash River, most notably the Indiana
Department of Environmental Management (IDEM), but also U.S. EPA, ORSANCO and
USGS. Monitoring the Wabash River near the City of Terre Haute is difficult because there are
no safe bridges to sample from and sampling by boat is both expensive and time-consuming.
Many of the agencies have focused their water quality surveying on sections of the Wabash

River outside of the Terre Haute area.

IDEM monitored water quality, including E. w/, for several years in the 1990s and again in
2009 in the Terre Haute area. They also collected many more samples in the 1990s and 2000s
at a location approximately 25 miles downstream of the City. The data from this location were
compiled but were not used in any analyses because this location’s distance from the City likely

does not capture impacts on the river in the City.

The City, as noted above, has also conducted sampling in the Wabash River to supplement the
paucity of data collected by other agencies in the local area. As part of the original CSO L'TCP
development, the City conducted another river sampling program from September 2001
through November 2001 to measure E. e/ and dissolved oxygen (D.O.) primarily to inform the
calibration of the river model used for the 2002 LTCP. Unlike the 1999 Sampling Program,
nearly all of the E. w/ data were quantified within the counting range of the analysis. Once the
City embarked on the update to the LTCP in 2007, a more extensive Wet Weather Sampling

Program was designed and conducted in Fall 2007, as described in the next section.
2.4.1.2 City of Terre Haute Wet Weather Sampling Program

The updated Wet Weather Sampling Program was conducted by LimnoTech in Fall 2007 for
the City of Terre Haute and consisted of collecting water samples from the Wabash River,
selected combined sewer overflows, and tributaries that receive storm water for E. w/ analysis
(Figure 2.4-1). This is the most detailed water quality sampling conducted in this portion of the
Wabash River. Six rounds of river sampling and two rounds of source sampling were
conducted over a 72-hour period during three discrete storm events with varying characteristics

(City of Terre Haute Sampling Plan, July 2007). The results from the wet weather sampling
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were used to characterize impacts of the City’s CSOs on river quality by monitoring the amount

of E. w/ found in the river over the course of the storm event.

LimnoTech mobilized on four separate occasions between August and October, 2007, and
gathered data for three wet-weather events and one dry period. Temporal, spatial and statistical
analyses were used to assess the river data by event, location and hour of sampling. Major

tindings from the river sampling program include:

¢ The City’s CSOs impact water quality in the Wabash River but impacts tend to last less
than a day;

o local precipitation conditions do not significantly alter in-stream pollutant loads

originating upstream of the City;

¢ Upstream sources do not impact the City until one or two days after the local storm

event; and,

¢ The magnitude of the impact from the City’s CSOs on the river water quality is positively

correlated with the magnitude of the rainfall.

The goal of the source sampling program was to identify representative concentrations for
estimating E. w/ loadings from the City’s CSOs and storm water. Major findings from the

source sampling program include:
¢ No first flush effect was evident in the source sampling data;
¢ The data from CSO-009 was significantly different from the data from the other CSOs;

® An event mean (representative) concentration of 210,000 cfu/100 ml was determined
from the data for CSO-009 while an event mean concentration of 675,000 cfu/100 ml
was determined from the data for the remaining CSOs (CSO-007, CSO-0006, and CSO-
004);

® An event mean concentration of 5,000 cfu/100 ml was determined from the storm water

data; and,

o 'The data from the CSO and storm water sites are consistent with values in the literature

and at other Indiana CSO communities.
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More detail on the storm event characteristics and associated data are described in Appendix 2-

1.
2.4.2 Effects of CSOs on Water Quality

The analyses presented in this section include analysis of water quality parameters relevant to the
designated uses of the Wabash River: recreation use and supporting aquatic life. Specifically, E. o/
data were used to assess impacts to recreation use. Aquatic life use was assessed by evaluating

available dissolved oxygen, metals and total suspended solids data.

Chemical data, which are snapshots of in-stream conditions in space and time, can be segregated
into “wet” and “dry” categories so that distinctions in water quality attributed to wet weather
sources, such as CSOs, can be identified, it such distinctions exist. For this analysis, data were
characterized as “wet” if the monitoring was conducted on or the day after a local rainfall event of
at least 0.10 inches. Otherwise the data were characterized as “dry”. It should be noted that these
characterizations were based on local conditions only. Given the large size of the upstream
watershed (Figure 2.2-1), it is possible that upstream wet weather source loads may reach the Terre
Haute area during local dry weather conditions. Nevertheless, the local condition is used as the
basis for segregating the data because the purpose of this analysis 1s to discern water quality impacts,

if any, from the City’s CSOs, which are dependent on local rainfall.
2.4.2.1 E. coli

The State of Indiana has designated all surface waters to support full-body contact recreation at
all times, during both dry and wet weather. As noted in Chapter 1, Indiana’s recreation
standards require that no sample in a 30-day period can exceed an E. w/ bacteria criterion of
235 Colitorm forming units (cfu) per 100 ml sample from April through October. If at least five
samples are taken over a period of 30 days, a geometric mean of the samples cannot exceed a
value of 125 E. w/ colonies per 100 ml. E. e/ 1s an organism found in the intestines of many

warm-blooded animals and 1s used as an indicator of untreated human sewage.

This section analyzes bacteriological conditions in the Wabash River during both dry and wet
weather, based upon data collected by IDEM and the City between 1991 and 2009 (including
2007 Wet Weather Sampling Program). The data indicate that the Wabash River occasionally

exceeds the State’s water quality standards and these exceedances occur more frequently during
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wet weather, suggesting that CSOs and other wet weather sources are contributing E. ¢/ loads

to the river.

Figure 2.4-2 presents a box-and-whisker analysis of E. cw/ levels during wet and dry conditions
in the Wabash River. Data were aggregated into categories corresponding to the location
relative to the City. Samples collected between river miles 220 and 216.85, which are upstream
of the City’s CSO area, were grouped together into the “Upstream” category. Samples collected
between river miles 216.75 and 211.85 correspond to the portion of the river adjacent to the
downtown CSO area and are categorized as “City”. Samples collected below river mile 211.85
and river mile 207 were categorized as “Downstream”. In this figure, the “box™ corresponds to
the 25th and 75th percentile concentrations. The line in the middle of the tigure corresponds to
the median concentration. The “whiskers” correspond to the 5th and 95th concentrations
measured since 1990. Indiana’s single sample maximum water quality standard criterion (235

cfu/100 ml) is also shown as a red line on the figure.
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Figure 2.4-2. Box-and-whisker plot of wet and dry E. coli data in the Wabash River.

A comparison of the “boxes” (concentrations between the 25th and 75th percentiles) in these
figures illustrate that wet weather concentrations tend to be higher than dry weather
concentrations at all locations. This suggests that wet weather sources of bacteria are important.
Further, the wet weather concentrations in the City tend to be higher than upstream wet
weather concentrations. This suggests that local CSOs are important factors in local water
quality. However, as the top of the “boxes™ and the upper “whiskers” indicate, concentrations
during both dry and wet weather exceed the single sample maximum water quality standard.
This suggests that dry weather and/or upstream sources can be significant in the watershed. To
date, dry weather sources have not been identified, although commonly discussed sources
include failing septic systems, wildlife, agriculture (livestock with stream access), and storm
sewer cross connections. Based on the watershed characteristics (land cover, census data), all of
these sources are likely to be potential sources contributing to the occasional high dry weather

observations.

The Wabash River meets E. /i water quality standards (single sample maximum) approximately
60% of the time as it enters the Terre Haute area. Compliance s approximately 55% of the
time within the City and 45% downstream of the City. Compliance tends to be worse during
wet weather than dry weather tn and downstream of the City. Table 2.4-1 presents a tabular
comparison of water quality standard compliance during wet and dry periods (single sample
maximum criterion of 235 ¢fu/100 ml). Because there were no 30-day periods with at least five
samples, compliance with the State’s 30-day geometric mean criterion (125 ¢fu/100 ml) could
not be analyzed. The trend in compliance also indicates that wet weather sources in the City,

such as CSOs, are factors affecting compliance with the State’s E. w/ water quality standards.
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Table 2.4-1

Frequency of E. coli Single Sample Maximum Water Quality Standard Compliance

During Wet and Dry Periods

Number of Observations Percent of Observations
Reach River Mile Extent < 235 cfu/100 ml

Dry Wet Dry Wet
Upstream 220.00 - 216.85 18 23 61% 61%
City 216.85 - 211.85 40 83 68% 35%
Downstream 211.85 - 207.00 38 25 63% 32%

2.4.2.2 Dissolved Oxygen

Dissolved oxygen (DO) concentration provides a reasonable indicator of impacts to aquatic life
due to oxygen-depleting pollutants. Monitoring data for DO are available for the Wabash River
from the early 1990s through 2009. The State of Indiana has developed numeric criteria for
dissolved oxygen in their water quality standards to protect aquatic life IWPCB, 2010). These
criteria are a daily average concentration of 5.0 mg/L (to protect chronic exposure to oxygen-

demanding pollutants) and a minimum concentration of 4.0 mg/L. (to protect acute exposure).

Figure 2.4-3 presents a box-and-whisker analysis of dissolved oxygen levels during wet and dry
conditions in the Wabash River. Data were aggregated into categories corresponding to the
location relative to the City. Samples collected between river miles 220 and 216.85, which is
upstream of the City’s CSO area, were grouped together into the “Upstream” category.
Samples collected between river miles 216.75 and 211.85 correspond to the portion of the river
adjacent to the downtown area and are categorized as “City”. Samples collected below river
mile 211.85 and river mile 207 were categorized as “Downstream”. In this figure, the “box”
corresponds to the 25th and 75th percentile concentrations. The line in the middle of the figure
corresponds to the median concentration. The “whiskers” correspond to the 5th and 95th
concentrations measured since 1990. Indiana’s acute water quality standard criterion (4 mg/L) is

also shown as a red line on the figure.
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Dissolved Oxygen During Dry and Wet Conditions in the Wabash River
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Figure 2.4-3. Box-and-whisker plot of wet and dry dissolved oxygen data in the Wabash

River.

A comparison of the “boxes” (concentrations between the 25th and 75th percentiles) in these
figures illustrate that dry and wet weather concentrations are not similar in all reaches. This
suggests that wet weather sources of oxygen-depleting materials are not significant. Further, the
wet weather concentrations in and downstream of the City are similar to upstream wet weather
concentrations, suggesting that local CSOs are not important factors atfecting dissolved oxygen.
However, as the bottom of the “boxes” and the lower “whiskers™ indicate, concentrations
during both dry and wet weather exceed the acute minimum water quality standard criterion (4

mg/L). This suggests that other sources are significant but these have not been identified.

The Wabash River meets dissolved oxygen water quality standards (acute criterion of 4 mg/1)
approximately 90% of the time as it enters the Terre Haute area. Compliance is also

approximately 90% of the time within the City and 85% downstream of the City. Compliance
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tends to be worse during dry weather than wet weather in all reaches. Table 2.4-2 presents a
tabular comparison of water quality standard compliance during wet and dry periods (both

acute and chronic criteria).

Table 2.4-2
Frequency of Dissolved Oxygen Water Quality Standard Compliance During Wet and
Dry Periods
e Complings i | Gompme i e
Reach River Mile Extent Observations me/L) (>4 mg/L)
Dry Wet Dry Wet Dry Wet
Upstream 220.00 - 216.85 53 47 83% 91% 85% 94%
Gity 216.85-211.85 108 136 83% 90% 84% 96%
Downstream 211.85 - 207.00 76 59 76% 90% 79% 90%

2.4.2.3 Metals

Limited data are available for pollutants with potentially toxic effects on aquatic life, such as

metals. Table 2.4-3 shows the results of metals data in the three reaches (Upstream, City and

Downstream) of the local Wabash River area (insufficient data were available to evaluate the

data on the basis of “wet” vs. “dry”). In general, heavy metals are not prevalent in the water

column of the river, as shown by the high percent of non-detected results in this table. Copper

and nickel are most frequently detected, although their frequency of detection is not

significantly higher in the City compared to upstream locations, suggesting that the sources of

these metals are distributed throughout the watershed. There were no exceedances of the acute

or chronic criteria for any of the metals. Given the low levels of metals, it is unlikely that any are

impairing water quality since the overwhelming majority are below detection limit. This

conclusion 1s reinforced by the fact that the state has not listed this reach of the Wabash River

as impaired by metals in their 305(b) reports (see Section 2.2.1.1).
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Table 2.4-3

Summary of Heavy Metals Data by Reach Measured in the Wabash River Near the City
of Terre Haute

Number of Observations Percent of Non-Detects
Metal Upstream City Downstream Upstream City Downstream
Arsenic 6 3 6 100% 100% 100%
Cadmium 6 3 6 100% 100% 100%
Chromium 6 3 6 67% 67% 67%
Copper 6 3 6 33% 33% 50%
Nickel 6 3 6 0% 33% 0%
Lead 6 3 6 67% 67% 67%
Selenium 6 3 6 100% 100% 100%
Zinc 6 3 6 67% 67% 67%

2.4.2.4 Total Suspended Solids

Suspended solids in a water body can depress dissolved oxygen levels, block sunlight needed by
aquatic plants and smother organisms that live in the stream bed. Sediment layers that build up
in a water body can change its natural flow. After wet weather events, streams and rivers can
carry significant quantities of suspended solid matter that have entered the waterway from both

urban and rural runoff. Indiana does not have any numeric criteria for total suspended solids.

Figure 2.4-4 presents a box-and-whisker analysis of total suspended solids (ISS) levels during
wet and dry conditions in the Wabash River. Data were aggregated into categories
corresponding to the location relative to the City. Samples collected between river miles 220
and 216.85, which 1s upstream of the City’s CSO area, were grouped together into the
“Upstream” category. Samples collected between river miles 216.75 and 211.85 correspond to
the portion of the river adjacent to the downtown area and are categorized as “City”. Samples
collected below river mile 211.85 and river mile 207 were categorized as “Downstream”. In this
figure, the “box™ corresponds to the 25th and 75th percentile concentrations. The line in the
middle of the figure corresponds to the median concentration. The “whiskers” correspond to

the 5th and 95th concentrations measured since 1990.
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Total Suspended Solids (TSS) Concentrations in Wabash River by Reach and
Precipitation Condition
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Figure 2.4-4. Box-and-whisker plot of wet and dry total suspended solids (TSS) data in
the Wabash River.

Results of the box-and-whisker plot show that wet weather concentrations tend to be higher
than dry weather concentrations, indicating that wet weather sources and resuspension of in-
stream sediment are potentially important.  The plot also shows that wet weather
concentrations tend to increase as one moves downstream, though the reason for this 1s not
clear. It is likely that other, non-CSO sources are contributing solids to the river during wet
weather. However, the TSS data are somewhat limited (e.g. there were only 12 observations in
the City reach) so the spatial differences may be due to the limited data rather than the result of

pollutant loads.
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2.4.2.5 Conclusions

Data collected by the City of Terre Haute and IDEM indicate that the Wabash River near Terre
Haute 1s impacted by elevated bacteria concentrations. While the City’s CSOs have been
identified as a source of bacteria, analyses of the available data show that state water quality
standards are exceeded in both dry and wet weather and that exceedances are observed in
portions of the watershed that do not receive any CSO discharges. These results suggest that
there are multiple sources loading bacteria to the rivers. CSO discharges in wet weather appear
to have no impact on either the dissolved oxygen or total suspended solids parameters of the
recetving streams. In addition, the streams do not appear to be under any conditions of stress

due to biodegradable organics or heavy metals.

The data analyses presented in this section that include data collected since the first SRCER and
LTCP were submitted provide additional confirmation that E. w/Z is the only pollutant of
concern with respect to CSO discharges and that it is the appropriate water quality parameter to

evaluate the benefits of CSO control.

Sensitive Areas

2.5.1 Consideration of Sensitive Areas

USEPA and Indiana CSO Control Strategies require that communities identify any "sensitive areas"
along the CSO stream segments, or further downstream. Any area meeting one or more of the
“sensitive” criteria must be given the highest priority for CSO discharge elimination, reduction or

control. The USEPA CSO Policy lists the following criteria: :
¢ Habitat for threatened or endangered species,
¢ Primary Contact Recreational Areas such as swimming and water skiing areas,
¢ Drinking Water Source Waters, and

¢ Outstanding State Resource Waters or Outstanding Natural Resource Waters.

The City conducted a sensitive area analysis as one of their first steps in the development of the

2002 LTCP. This section presents the findings from that investigation.
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Several agencies were contacted to determine if "sensitive areas" exist in the Terre Haute area.
Responses were received from United States Department of the Interior Fish and Wildlife Service,
and the Indiana Department of Natural Resources. The "Outstanding Rivers List for Indiana" as

compiled by the Natural Resources Commission was also reviewed.
2.5.1.1 Habitat for Threatened or Endangered Species

Based on the letters received from the contacted agencies, the Wabash River has suitable habitat
for the federally endangered Indiana bat, the ring pink mussel, the tubercled-blossom
pearlymussel, the white-warty back pearlymussel and the bald eagle. After receipt of the agency

letters, the city's consultant contacted the agency experts.

¢ Brant Fisher of IDNR confirmed on January 2, 2002 that the endangered mussels listed
have not been found in Indiana for many years and are considered expatriated. Mussel

surveys that have been completed for IDNR have confirmed this finding,

¢ Forest Clark with U.S. Fish & Wildlife discussed the endangered species on January 7,
2002. His past survey information indicated that there are no federally endangered
mussels found alive in the Wabash River stream section. He also indicated that a bald
eagle's nest has been observed in northwestern Vigo County (though not on the banks of

the river itself).
2.5.1.2 Primary Contact Recreational Areas

The Wabash River can frequently have a velocity greater than 2.5 feet per second which is
considered dangerous. The City and its Parks Department have posted "NO SWIMMING"
signs at several locations. Boat access to the river 1s available at Faitbanks Park, which has a

public boat ramp.

A stream survey was conducted by boat during the Fall of 2001 for visual confirmation that
primary contact recreational activities were occurring in the Wabash River. No contact
activities were noted. The stream banks are generally very steep and overgrown, which makes
access difficult. It was noted that several areas had narrow footpaths to the riverbank, which
appeared to allow access for fishing. Stair steps down to the river edge also exist in several
locations. All of the steps are for wastewater staff to access and maintain the CSO's except for

one across the river from CSO-007. These conditions have been witnessed by numerous
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individuals involved with the creation of the plan. In summary, no primary contact recreational

activities were observed.
2.5.1.3 Drinking Water Source Waters

The Wabash River is not the source of any water supplies in the area. The City of Terre Haute
is served by Indiana-American Water Company, which utilizes a well field north ot the northern
most CSO. The interceptor for the northern most CSO in Terre Haute is partially in the 5 year
Time of Travel (TOT) boundary for the city wells. This s depicted on Figure 2.4-1. The city
will study the interceptor for exfiltration in the future. The Town of West Terre Haute and
Marion Heights Conservancy District own and operate well fields within one mile of the

Wabash River.

2.5.1.4 Outstanding State Resource Waters

The Wabash River is not an Outstanding State Resource Water (327 IAC 2-1-2).
2.5.2 Sensitive Area Assessment

As a part of the planning process to create the 2002 LTCP, information regarding sensitive areas

was presented to the Citizen Advisory Committee. Several items were noted during the discussions:

e The Wabash River 1s dangerous because of the rapid currents, channels in the river bottom

and difficult access.

e There are only a few areas that are known to be frequented for fishing and camping (these are

noted in Figure 2.4-1).

e Convenient access to the river's edge is only possible at Fairbanks Park because of the boat

dock.
2.5.3 Identification of Areas to be Further considered

Although no sensitive areas were identified, the City and Citizens Advisory Committee considered
whether some areas of the City should be prioritized with respect to CSO control. The consensus of
the Citizen Advisory Committee and City staff was that Fairbanks Park, a prominent City park on
the banks of the Wabash that has several CSO outfalls within its area, should be given priority for
protection by reducing or eliminating the CSOs discharging to the river from the outfalls located in

the park.
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2.6  Historical Rainfall Analysis

This subsection discusses the analysis of the 50 years of rainfall data used to develop the typical design

storms used for the collection system computer model.
2.6.1 Fifty-Year Data Analysis

Historical hourly precipitation records were obtained from the National Climatic Data Center.
Rainfall data for Terre Haute was only available from 1948 to 1954. This seven-year period was
compared to the same seven-year period of rainfall data from Indianapolis and was found to have
similar rainfall patterns. Therefore, 51 years (1948 — 1998) of rainfall data from Indianapolis was

used for Terre Haute’s historical rainfall analysis.

The 51 years of houtly precipitation data was imported in XP-SWMM for preliminary analysis.
During the analysis, the criterion of a dry period of six hours between storms was used. XP-
SWMM’s output file included rainfall statistics by year, which included duration, intensity, volume
and the number of months of data per year. XP-SWMM’s output file also included rainfall statistics

by month and ranked return periods for duration, intensity and volume.
2.6.2 Design Storms

The rainfall data from the original XP-SWMM output file was sorted by depth of rain to determine
rainfall ranges for the design storms as shown in Table 2.6-1. The 50% Huff Curve Ordinates table
for Indianapolis (Burke, p. 2-5) was used to develop the houtly distribution of rainfall for each
rainfall range. The rainfall hyetograph (bar graph of rainfall amount versus time) for each rainfall
range is shown on Figure 2.6-1. The data for the rainfall hyetographs for each design storm, shown
in Table 2.6.2, was used to define the duration, the average total rainfall, the maximum one-hour
intensity, and the number of hours into the storm the peak occurred. These storm parameters are
shown in Table 2.6-1. The typical storm hyetographs were used as input to the XP-SWMM model
to estimate the overtflow volume for each CSO structure for each design storm. In addition to
using the Huft Curve analysts, a rainfall frequency curve was created from the 51 years of historical
rainfall data. From this curve the percentage of occurrence for each storm was determined and 1s

shown in Table 2.6-1. The approximate return periods for each storm were determined from

Rainfall Frequency Atlas of the Midwest (1992) and are also shown in Table 2.6-1.
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Table 2.6-1
Characteristics of Selected Storms

Average Number
Total Maximum of Hours
Rainfall One-Hour Into
Duration | for Storm | Intensity Storm TR./ Approximate
of Storm | (T'R) (M.I) Peak Duration Rainfall Range Return Period
Range (Hour) (inch) (inch/hour) Occurs MIL/TR (inch/hour) (inches) Occurrence % | @
A 2 0.023 0.016 0.696 0.011 0.010 - 0.050 31.62% -
B 7 0.242 0.121 3 0.500 0.033 0.051 - 0.150 19.48% -
C 8 0.367 0.18 3 0.490 0.046 0.150 - 0.370 18.94% -
D 9 0.486 0.22 3 0.453 0.051 0.371 - 0.650 13.94% 15 days
E 12 0.818 0.332 4 0.406 0.068 0.651 - 1.000 7.65% 30 days
F 15 1.212 0.451 9 0.372 0.083 1.001 - 1.500 4.68% 60 days
G 19 2.043 0.676 11 0.331 0.107 1.501 - 3.399 3.42% 1 year
H 23 3.888 1.146 14 0.295 0.168 3.400 - 5.290 0.25% 6 years
I 21 5.32 1.24 12 0.233 0.253 5.300 & Larger 0.02% 80 years
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Table 2.6-2
Rainfall Hyetograph Data

Rain, inches
Hours Storm B | Storm C | Storm D | Storm E | Storm F | Storm G | Storm H | Storm I

1 0.020 0.020 0.023 0.020 0.020 0.026 0.066 0.230
2 0.040 0.050 0.064 0.061 0.040 0.026 0.066 0.000
3 0.121 0.180 0.220 0.081 0.020 0.076 0.066 0.000
4 0.030 0.060 0.064 0.332 0.020 0.026 0.066 0.000
5 0.020 0.030 0.064 0.100 0.040 0.026 0.066 0.000
6 0.010 0.020 0.013 0.081 0.040 0.076 0.066 0.010
7 0.001 0.005 0.033 0.041 0.080 0.026 0.066 0.080
8 0.002 0.003 0.041 0.120 0.076 0.066 0.190
9 0.004 0.020 0.451 0.076 0.066 0.150
10 0.020 0.140 0.176 0.166 0.090
11 0.001 0.100 0.676 0.216 0.050
12 0.020 0.060 0.226 0.266 0.090
13 0.040 0.176 0.266 0.760
14 0.020 0.126 1.146 1.240
15 0.020 0.076 0.316 0.620
16 0.076 0.266 0.620
17 0.026 0.216 0.100
18 0.026 0.116 0.240
19 0.026 0.116 0.400
20 0.066 0.370
21 0.016 0.080
22 0.066
23 0.066
24

Total Rainfall 0.242 0.367 0.486 0.818 1.211 2.044 3.898 5.320

Max. Intensity 0.121 0.180 0.220 0.332 0.451 0.676 1.146 1.240

In addition, a Design Storm event resulting in 4 overflows per year was developed and accepted by

IDEM for use in preliminary sizing of alternatives.
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2.7

2.6.3 Typical Year Rainfall

The City of Terre Haute proposed to use a continuous modeling approach for the alternative
evaluations using rainfall data from 1978 for sizing controls, then evaluating the performance of the

alternatives using 1978 rainfall and stream flow conditions.

The documentation of the selection of the typical year period of 1978 is detailed 1n Appendix 2-2,
“Typical” Period Analysis for the City of Terre Haute.”

Summary

Current conditions in the City of Terre Haute and the Wabash River can be summarized in the

following bullets:

1. The City has 70 CSOs discharging to the Wabash River. No CSOs discharge to local tributaries.

2. Although the City’s collection system and WWTDP reflect the age of this historic river community,
the City has been investing in upgrades to their system, including implementation of NMCs to
limit CSO overtlows.

3. The Wabash River is a very large watershed. Over 12,000 sq mi. have drained to the Wabash
River by the time it passes through the City of Terre Haute. Upstream sources can affect water
quality in the vicinity of the City

4. The City has invested significant resources in understanding the effects of their CSOs on in-
stream water quality and has determined (in combination with IDEM data) that E. @/ is the only
pollutant of concern from the City’s CSOs. CSOs do not impact DO, ‘TSS, or metals.

5. The Citizens Advisory Committee has identified Fairbanks Park, which has four CSOs located in
it, as an area for reducing or eliminating CSO discharges.

6. The year 1978 has a typical year of rainfall and was used to evaluate benefits of control

alternatives (presented in Section 6). Design storms were developed from rainfall data in

Indianapolis and were used to size the CSO controls evaluated in the control alternatives.
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Section Three — Collection System Model Development

Combined Sewer System Model Development and Calibration

3.1.1 Introduction

This subsection discusses the development of the calibrated combined sewer system (CSS)
computer model. The model simulates runoft from the CSO service areas and then routes the flow
through the major trunk sewers, CSO diversion structures and the interceptor to the WWTP. The
collection system hydraulic model was originally calibrated in 2001 for use in the 2002 Terre Haute
Long Term Control Plan. Since that time, the City has made changes in the collection system that
warranted model recalibration. The model software originally selected for the collection system was
Version 8.0 of EPA’s Storm Water Management Model (SWMM) from XP-Software. The CSO
Control Program Model Calibration and Verification Report can be found in Appendix 3-1. That report,
which was approved by IDEM in December 20006, explains the recalibration process for the
collection system hydraulic model. The current model software used for the collection system is
SWMM2000 Version 8.52 of EPA’s Storm Water Management Model (SWMM) from XP-Software,
which 1s an updated version of the previous modeling program. This version of the model is
commonly referred to as XP-SWMM and this notation will be used throughout the rest of the
report when referring to the model. This subsection also presents the estimated CSO and storm
water discharge volumes to the Wabash River in response to actual storms and various size typical
storms. The estimated CSO and storm water discharge volumes during the actual storms were used

to calibrate and verify the Wabash River computer model.

This subsection presents the following information:
o Description of Terre Haute’s XP-SWMM combined sewer system computer model.
« Estimated CSO service areas dry weather flow rates.

» Development of a calibrated XP-SWMM Runoff Block Model to estimate the runoff volumes

from the combined sewer areas.

» Development of a calibrated XP-SWMM Extran Block Model to estimate wet weather flow

rates through the major trunk sewers and the interceptor.

o Estimate of the CSO volumes and durations to the river.
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« Estimate of the storm water volumes to the river.

3.1.2 Combined Sewer System Model

The XP-SWMM model provides the following capabilities for the City:
o Developed from EPA SWMM software for technical and regulatory credibility of results.
o A user-friendly graphical interface for cost-effective use and updating

« A physical based model with formulations explicitly linked to actual conditions in the field as

input by the user.

» Can be used to simulate the hydraulic conditions of the modeled trunk sewers, interceptors,

gravity sewers, force mains, pump stations, and treatment plants during dry and wet weather.
» Can be used to evaluate CSO control alternatives and interceptor capacities.

s As the CSO control plan is implemented and as the City develops, the XP-SWMM model can
be progressively updated.

» Can estimate flows from separate sewered areas.

XP-SWMM i1s one of the most comprehensive model packages available for assessing CSS. XP-
SWMM computations are based on the well-documented and widely accepted USEPA SWMM
model. It may be used to simulate continuous (multi-year) or single storm events. It can estimate
runoff flow from several subcatchment basins and route the flow through the sewer system to

treatment facilities or to the receiving waters.

XP-SWMM has three main simulation blocks; RUNOFFE block, TRANSPORT block and
EXTRAN block. The RUNOFF block simulates runoff in response to rainfall. Most model
parameters that are adjusted during calibration are in the RUNOFF block. The TRANSPORT and
EXTRAN blocks simulate conveyance of combined runoff and sanitary flow through conduits and
flow diversion structures. The EXTRAN block is capable of simulating surcharged conditions and
outfall tail water effects. The TRANSPORT block is incapable of directly simulating these
conditions. The EXTRAN block was used to model Terre Haute’s trunk sewers to the CSO

diversion structures and the interceptor system.
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3.1.3 Simulation of Overland Flow

Overland flow or runoff from combined sewer areas is simulated in the XP-SWMM RUNOFF
Block. The RUNOFF Block represents a combined sewer area as an aggregate of idealized
rectangular subcatchments. It accepts rainfall hyetographs and makes a step-by-step accounting of
the rainfall over pervious and impervious areas to synthesize sewer inlet hydrographs for input to
the EXTRAN Block. The synthesized runotf hydrographs are based on the surface condition in

the combined sewer service areas and 1s independent of the sewer collection system model.
3.1.4 Simulation of Flow through Trunk Sewers to CSO Diversion Structures

Terre Haute trunk sewers were simulated using the EXTRAN Block. The RUNOFF Block is
capable of simulating a complete network of interconnected trunk sewers in either single event or

continuous (cumulative) mode. The RUNOFF Block routes the flow as follows:

» It assumes the sewer system is a series of cascading reservoirs ignoring tailwater effects and

control points.

« In the event of a surcharge, the RUNOFF Block indicates what section of the trunk sewer
system is surcharged and the full flow capacity of the conduit 1s used during flow routing.
Flow in excess of the full flow capacity of the conduit is stored in the upstream manhole until

the trunk sewer can handle the flow.

Because of the above limitations of the RUNOEFF Block, CSO service area trunk sewers for the
Terre Haute model are simulated in the EXTRAN Block. The EXTRAN Block offers the

following advantages:

» Simulates surcharged pipe conditions allowing higher than full pipe flow capacity to be

conveyed.

» Simulates tailwater effects and control points to estimate the hydraulic grade lines in any

sewer segment and at any time during the simulation.

CSO trunk sewers were simulated to mimic the response of the sewer collection system during high
rainfall events. The CSO tailwater effects and surcharged conditions can propagate to the upper

reach of the trunk sewer during such conditions.

& Zity of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
HANNUM, WAGLE & CLINE ENGINEERING
3-3



3.1.5 Simulation of Flow Through Interceptor System

The EXTRAN Block determines the combined amount of storm water runoff and dry weather

flow that goes through the throttle pipe to the interceptor and through the overflow pipe to the

river. 'The EXTRAN Block uses the synthesized runoft hydrographs as input and simultaneously

solves all hydraulic conditions as flow is routed through the conduits and CSO diversion structures.

The EXTRAN Block has the added capability of simulating dry weather flow, pump stations,

detention basins and flow diversion structures. The table below summarizes the different types of

flow diversion structures used in the model.

TYPE DESCRIPTION

Orifice The Orifice can be either a bottom or side
discharge orifice (similar to a throttle pipe). Flow in
excess of the orifice capacity s routed to the

overflow pipe.
Pumps Used for modeling lift stations.
Weir The weir can either be a transverse (perpendicular

to flow) or side (parallel to flow). Flow diversion
occurs when the hydraulic grade line exceeds the
wetr mnvert elevation.

3.1.6 Runoff Block Input Data

Basic input to the RUNOFF Block are rainfall data and the watershed parameters. The watershed

parameters pertains to the combined sewer service areas only and are as follows:

Rainfall Data

Subcatchment areas

Percent imperviousness

Subcatchment widths

Overland slope

Depression storage

Overland flow Manning’s roughness coefficient

Soil infiltration parameters

The rainfall data and watershed parameters are described in the tollowing subsections.
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3.1.7 Rainfall Data

Rainfall data represents the average precipitation that falls on an area within a defined time interval.
Rainfall data can be entered in the model as total ramnfall or rainfall intensity occurring within a time
interval. The rainfall time interval can be as small as every minute or as large as every hour.
Generally, the model results satisfactorily match flow monitor data when the rainfall time interval

does not exceed 15 minutes.
3.1.8 Subcatchment Areas

Subcatchment areas represent the surface area that contributes overland wet weather flow to the
combined sewers. The subcatchment areas are shown on Figure 3.1-1. The CSO service areas
include combined and separate sewered areas. Large CSO service areas were sub-divided into
more than one subcatchment to develop a more accurate runoff model. Service Area 008 is a single
subcatchment area. Service Areas 010, 009, 007, 005/006, 004/011 and 003 were subdivided into
subcatchments, as shown on Figure 3.1-1. (C50 002, Main I.ifi Station is avsimed to be impaited by all
other basins.) Table 3.1-1 shows the subcatchment area land use breakdown.  Subcatchment
boundaries were determined from the sewer system maps, topographical maps and land use.
AutoCAD computer software was used to estimate the acreage within a subcatchment boundary.
The model represents a subcatchment as a rectangular area with the overland slope perpendicular to
the subcatchment width. The point where the runoff enters the sewer i1s called the point of
concentration. Table 3.1-1 shows the area and point of concentration of each subcatchment. The
land use for each subcatchment area was determined using aerial photography maps of the City.
The different land use areas consisted of single-tamily residential (houses), multi-family residential
(apartment complexes), commercial, industrial and open spaces. The land use of the Indiana State
University area contains several buildings, parking lots and some open space and was determined
that it closely represented a commercial area. Therefore, during analysis, the university area was
added to the commercial area for the subcatchment that the university was located in. The land use
acreage 1s used to estimate the subcatchment’s percent imperviousness. Figures 3.1-2A through

3.1-2E show the collection system as laid out for use in the XP-SWMM model.
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Table 3.1-1

Subcatchment Area Land Use

Elevation
cSO Runoff Model Land Use (Acres) Difference (ft)

Sub- Sub- Point of Total Area | Single- Multr- Open Flow Rain
basin catchment Concentration (Acres) Family Family Commercial | University | Industrial | Space Length (ft) High Low Gauge

003 003-1 003-209TN 97.44 70.36 0.00 3.95 4.50 18.63 3800 495 485 5

003-2 003-204TN 105.04 36.47 0.00 41.50 14.85 12.22 3300 489 478 5

003-3 003-217TN 86.17 30.05 2.24 36.42 8.02 9.44 2800 492 484 5

003-4 003-226N 131.17 23.81 14.10 0.00 50.15 43.11 2200 493 487 5

003-5 003-225TN 194.01 144.02 291 15.85 3.67 27.56 4400 491 485 5

004/011 | 004/011-1 004-292TN 124.33 43.67 0.00 21.75 46.77 12.14 3400 513 486 5

004/011-2 004-290TN 121.99 110.74 0.00 11.25 0.00 0.00 5700 503 488 3

004/011-3 011-12IN 133.62 81.42 0.00 31.40 16.34 4.46 3600 492 487 4

004/011-4 004-295TN 152.56 76.28 0.00 0.00 43.70 32.58 4800 491 488 4

004/011-5 011-083N 129.92 94.01 0.00 0.00 32.76 3.15 5200 502 487 3

004/011-6 004/011-6N 96.31 3491 12.18 3.85 24.07 21.30 2900 488 486 4

004/011-7 004-298TN 717.52 45.06 0.00 4.18 0.00 28.28 2600 488 487 4

004/011-8 004-140TN 166.07 122.96 0.00 0.00 0.00 43,11 4800 507 487 4

004/011-9 011-150N 41.92 32,76 0.00 3.99 0.00 5.17 1600 502 497 4

004/011-10 004-342N 67.82 48.67 0.00 0.00 5.17 13.98 2100 501 489 4

004/011-11 011-183TN 69.65 69.65 0.00 0.00 0.00 0.00 2400 493 489 4

004/011-12 011-174TN 73.51 73.51 0.00 0.00 0.00 0.00 4400 500 488 4

004/011-13 004-245TN 71.87 27.43 0.00 14.42 10.15 19.87 3000 491 438 3

004/011-14 004-255TN 49.24 33.16 0.00 10.46 0.00 5.62 2000 492 488 3

004/011-15 004-257N 126.22 112.09 0.00 6.82 0.00 7.31 4000 500 489 4

005/006 | 005/006-1 005/006-1N 56.43 0.00 30.65 0.00 10.02 15.76 3200 511 467 3

005/006-2 5/6-210N 28.76 7.44 4.07 17.25 0.00 0.00 3500 513 494 3

005/006-3 5/6-200N 83.16 78.70 2.34 0.00 0.00 2.12 3400 512 502 3
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Elevation

cSO Runoff Model Land Use (Acres) Difference (ft)
Sub- Sub- Point of Total Area | Single- Multr- Open Flow Rain
basin catchment Concentration (Acres) Family Family Commercial | University | Industrial | Space Length (ft) High Low Gauge
005/006-4 5/6-100N 102.73 47.15 0.00 29.02 21.52 5.04 2600 512 480 3
007 007-1 007-160N 117.21 0.00 0.00 112.59 0.00 4.62 5100 507 492 3
007-2 007-120N 13791 91.62 0.00 42,71 0.00 3.58 3300 495 490 3
007-3 004-102TN 160.30 118.28 0.00 34.06 0.00 7.96 4400 493 488 3
007-4 004-061N 200.32 113.82 0.00 49.38 16.87 20.25 3100 502 486 2
007-5 007-5N 211.66 151.07 0.00 35.60 0.00 24.99 4100 511 487 4
007-6 004-338TN 185.00 113.89 0.00 12.55 0.00 58.56 3600 503 496 4
007-7 007-152N 67.06 0.00 0.00 0.00 44.08 22.98 2400 497 485 3
008 008-1 008-100N 86.97 0.00 0.00 40.20 15.10 22.87 8.80 2300 507 489 3
009 009-1 009-325TN 104.83 0.00 0.00 0.00 57.20 32.82 14.81 2800 502 438 3
009-2 009-312TN 108.40 16.57 0.00 0.00 72.20 0.00 19.63 3000 504 489 3
009-3 009-092N 108.70 28.76 8.18 43.69 9.37 18.70 2400 494 486 3
010 010-1 010-1N 80.15 17.36 0.00 3.84 11.79 22.20 24.96 3200 502 495 3
010-2 010-302TN 149.91 74.21 0.00 18.67 6.48 50.55 4000 503 485 3
010-3 010-236TN 108.38 76.84 0.00 22.02 0.00 9.52 4000 492 486 3
010-4 010-319TN 68.60 40.09 0.00 17.11 0.00 11.40 4400 502 491 3
010-5 010-129N 55.83 39.92 0.00 13.09 0.00 2.82 4100 499 487 2
010-6 010-318TN 110.74 75.03 0.00 33.08 0.00 2.63 3600 495 486 2
010-7 010-171TN 129.04 81.12 2.64 11.93 14.87 18.48 4200 493 189 2
010-8 010-270TN 87.32 56.02 0.00 0.00 19.07 12.23 3100 493 488 2
010-9 010-266N 52.40 39.09 0.00 2.97 0.00 10.34 2800 494 488 2
010-10 010-018N 109.63 57.48 0.00 0.00 29.72 22.43 3600 503 489 2
010-11 010-021IN 55.55 53.64 0.00 191 0.00 0.00 2500 503 496 2
010-12 010-151TN 60.36 60.36 0.00 0.00 0.00 0.00 2800 495 489 2
010-13 010-042TN 95.55 71.01 0.00 6.35 0.00 18.19 4200 497 488 2
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%

Elevation

cSO Runoff Model Land Use (Acres) Difference (ft)

Sub- Sub- Point of Total Area | Single- Multi- Open Flow Rain

basin catchment Concentration (Acres) Family Family Commercial | University | Industrial | Space Length (ft) High Low Gauge
010-14 010-045N 99.09 90.22 0.00 0.00 0.00 8.87 2800 498 488 2
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3.1.9 Percent Impervious

Percent imperviousness 1s the ratio of hydraulically connected impervious areas (parking lots, streets, etc.) to
the total subcatchment area. Hydraulically connected means that the travel path of ovetrland flow is
continuous over impervious areas until the point of concentration is reached. Rooftops are considered

impervious areas if the rain leaders are directly connected to the combined sewer system.
Values used for percent imperviousness for different land uses are as shown in Table 3.1-2.

Table 3.1-2
Assumed Values of Percent Imperviousness

Land Use Percent Imperviousness
Single Family Residential 20-33
Multi- Family Residential 57
Commercial 68
Industrial 25-96

A study was conducted by the City to investigate the percentage of rain leaders connected to the combined
sewer system. These percentages are shown in Table 3.1-3. The percent imperviousness for each single-
family residential land use in each CSO sub-basin varied due to the difference in the percentage of rain
leaders connected to the combined sewer system. Therefore the percent imperviousness values for the
single-family residential areas range from 20% to 33%. The percent imperviousness for each industrial land
use area was calculated individually because each area was significantly different. Therefore, the percent
imperviousness values for the industrial areas range from 25% to 96%. The percent imperviousness for

each subcatchment 1s shown in Table 3.1-4.
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Table 3.1-3
Rain Leader Estimate

Percent Not Connected | Percent Connected to
Basin to Sewer Sewer
003 85 15
004/011 65 35
005/006 50 50
007 65 35
008 10 90
009 40 60
010 80 20

X002 (Maw Iafl Station is wither Basin 003 and impacted by all basins)
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Table 3.1-4

Percent Imperviousness

E g Single Family Land Use Multi-Family Land Use Commercial Land Use Industrial Land Use o -
8 & r . 2 . 2 “ 2 - - @ . 2 < g e PN
- g p 4 g < 4 5 < 4 g < 4 4 < 2 - < 4 g £l Fa
o g g = & 8 = & 8 = & 8 = = 3 & g g & -
% s s § = g 9 = g 9 = g 9 = i 2 2 E 3 g S =
o 55 3 = o S = o S = £ ) 5 o 9 = o 5 | 5
5 e =1 = g =1 = g =1 = g =1 o & a, = g 2 =1
[ © a8 a8 a8 E' a8
003 003-1 97.44 70.36 20% 56.57 0.00 57% 0.00 3.95 68% 1.26 4.50 0.44 2.03 2.47 55% 2.03 18.63 18.95 19% 78.49
003-2 105.04 36.47 20% 29.32 0.00 57% 0.00 41.50 68% 13.28 14.85 3.36 8.07 11.43 7% 342 12.22 46.80 45% 58.24
003-3 86.17 30.05 20% 24.16 2.24 57% 0.96 36.42 68% 11.65 8.02 2.27 3.13 5.4 67% 2.62 9.44 37.33 43% 48.84
003-4 131.17 23.81 20% 19.14 14.10 57% 6.06 0.00 68% 0.00 50.15 9.85 21.67 31.52 63% 18.63 43.11 44.22 34% 86.95
003-5 194.01 144.02 20% 115.79 2.91 57% 1.25 15.85 68% 5.07 3.67 0.61 2.6 321 87% 0.46 27.56 43.87 23% 150.14
004/011 004/011-1 124.33 43.67 23% 33.49 0.00 57% 0.00 21.75 68% 6.96 46.77 5.65 15.12 20.77 44% 26.00 12.14 45.74 37% 78.59
004/011-2 121.99 110.74 23% 84.94 0.00 57% 0.00 11.25 68% 3.60 0.00 0.00 0.00 0.00 33.45 27% 88.54
004/011-3 133.62 81.42 23% 62.45 0.00 57% 0.00 31.40 68% 10.05 16.34 7.22 1.26 8.48 52% 7.86 4.46 48.80 37% 84.82
004/011-4 152.56 76.28 23% 58.51 0.00 57% 0.00 0.00 68% 0.00 43.70 6.42 4.48 109 25% 32.80 32.58 28.67 19% 123.89
004/011-5 129.92 94.01 23% 72.11 0.00 57% 0.00 0.00 68% 0.00 32.76 535 7.03 12.38 38% 20.38 3.15 34.28 26% 95.64
004/011-6 96.31 34.91 23% 26.78 12.18 57% 524 3.85 68% 1.23 24.07 6.52 292 9.44 39% 14.63 21.30 27.13 28% 69.18
004/011-7 77.52 45.06 23% 34.56 0.00 57% 0.00 4.18 68% 1.34 0.00 0.00 0.00 28.28 13.34 17% 64.18
004/011-8 166.07 122.96 23% 94.31 0.00 57% 0.00 0.00 68% 0.00 0.00 0.00 0.00 43.11 28.65 17% 137.42
004/011-9 41.92 32.76 23% 25.13 0.00 57% 0.00 3.99 68% 1.28 0.00 0.00 0.00 5.17 10.35 25% 3157
004/011-10 67.82 48.67 23% 37.33 0.00 57% 0.00 0.00 68% 0.00 517 0.59 114 173 33% 3.44 12.98 13.07 19% 54.75
004/011-11 69.65 69.65 23% 53.42 0.00 57% 0.00 0.00 68% 0.00 0.00 0.00 0.00 0.00 16.23 23% 53.42
004/011-12 73.51 73.51 23% 56.38 0.00 57% 0.00 0.00 68% 0.00 0.00 0.00 0.00 0.00 17.13 23% 56.38
004/011-13 71.87 27.43 23% 21.04 0.00 57% 0.00 14.42 68% 4.61 10.15 2.44 3.02 5.46 54% 4.69 19.87 21.66 30% 50.21
004/011-14 49.24 33.16 23% 25.43 0.00 57% 0.00 10.46 68% 335 0.00 0.00 0.00 5.62 14.84 30% 34.40
004/011-15 126.22 112.09 23% 85.97 0.00 57% 0.00 6.82 68% 2.18 0.00 0.00 0.00 7.31 30.75 24% 95.47
005/006 005/006-1 56.43 0.00 26% 0.00 30.65 57% 13.18 0.00 68% 0.00 10.02 2.53 71 9.63 96% 0.39 15.76 27.10 48% 29.33
005/006-2 28.76 7.44 26% 551 4.07 57% 175 17.25 68% 5.52 0.00 0.00 0.00 0.00 15.98 56% 12.78
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E . Single Family Land Use Multi-Family Land Use Commercial Land Use Industrial Land Use % «
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005/006-3 83.16 78.70 26% 58.24 2.24 57% 1.01 0.00 68% 0.00 0.00 0.00 0.00 2.12 21.80 26% 61.36
005/006-4 102.73 47.15 26% 34.89 0.00 57% 0.00 29.02 68% 9.29 21.52 5.34 13.64 18.98 88% 2.54 5.04 50.97 50% 5176
1125

007 007-1 117.21 0.00 23% 0.00 0.00 57% 0.00 9 68% 36.03 0.00 0.00 0.00 4.62 76.56 65% 40.65
007-2 137.91 91.62 23% 70.27 0.00 57% 0.00 42.71 68% 13.67 0.00 0.00 0.00 3.58 50.39 37% 87.52
007-3 160.30 118.28 23% 90.72 0.00 57% 0.00 34.06 68% 10.90 0.00 0.00 0.00 7.96 50.72 32% 109.58
007-4 200.32 113.82 23% 87.30 0.00 57% 0.00 49.38 68% 15.80 16.87 4.04 711 11.15 66% 572 20.25 71.25 36% 129.07
007-5 211.66 151.07 23% 115.87 0.00 57% 0.00 35.60 68% 11.39 0.00 0.00 0.00 24.99 59.41 28% 152.25
007-6 185.00 113.89 23% 87.35 0.00 57% 0.00 12.55 68% 4.02 0.00 0.00 0.00 58.56 35.07 19% 149.93
007-7 67.06 0.00 23% 0.00 0.00 57% 0.00 0.00 68% 0.00 44.08 8.15 12.15 20.3 46% 23.78 22.98 20.30 30% 46.76
008 008-1 86.97 0.00 33% 0.00 0.00 57% 0.00 55.30 73% 14.93 22.87 2.18 13.86 16.04 70% 6.83 8.80 56.41 65% 30.56
009 009-1 104.83 0.00 28% 0.00 0.00 57% 0.00 57.20 86% 8.01 32.82 20.26 6.96 27.22 83% 5.60 14.81 76.41 73% 28.42
009-2 108.40 16.57 28% 11.96 0.00 57% 0.00 72.20 87% 9.39 0.00 0.00 0.00 19.63 67.42 62% 40.98
009-3 108.70 28.76 28% 20.76 8.18 57% 3.52 43.69 68% 13.98 9.37 1.58 1.67 325 35% 6.12 18.70 45.62 42% 63.08
010 010-1 80.15 17.36 24% 13.16 0.00 57% 0.00 15.63 92% 1.25 22.20 4.6 4.15 4.15 19% 18.05 24.96 27.33 34% 52.82
010-2 149.91 74.21 24% 56.25 0.00 57% 0.00 18.67 68% 5.97 6.48 111 2.07 2.07 32% 4.41 50.55 33.83 23% 116.08
010-3 108.38 76.84 24% 58.24 0.00 57% 0.00 22.02 68% 7.05 0.00 0.00 0.00 9.52 33.57 31% 74.81
010-4 68.60 40.09 24% 30.39 0.00 57% 0.00 17.11 68% 5.48 0.00 0.00 0.00 11.40 21.34 31% 47.26
010-5 55.83 39.92 24% 30.26 0.00 57% 0.00 13.09 68% 4.19 0.00 0.00 0.00 2.82 18.56 33% 37.27
010-6 110.74 75.03 24% 56.87 0.00 57% 0.00 33.08 68% 10.59 0.00 0.00 0.00 2.63 40.65 37% 70.09
010-7 129.04 81.12 24% 61.49 2.64 57% 114 11.93 68% 3.82 14.87 3.88 6.31 10.19 69% 4.68 18.48 39.44 31% 89.60
010-8 87.32 56.02 24% 42.46 0.00 57% 0.00 0.00 68% 0.00 19.07 2.8 9.63 12.43 65% 6.64 12.23 25.99 30% 61.33
010-9 52.40 39.09 24% 29.63 0.00 57% 0.00 2.97 68% 095 0.00 0.00 0.00 10.34 11.48 22% 40.92
010-10 109.63 57.48 24% 43.57 0.00 57% 0.00 0.00 68% 0.00 29.72 3.82 14.11 17.93 60% 11.79 22.43 31.84 29% 77.79
010-11 55.55 53.64 24% 40.66 0.00 57% 0.00 1.91 68% 0.61 0.00 0.00 0.00 0.00 14.28 26% 41.27
010-12 60.36 60.36 24% 45.75 0.00 57% 0.00 0.00 68% 0.00 0.00 0.00 0.00 0.00 14.61 24% 45.75
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3.1.9.1 Subcatchment Widths

Subcatchment width determines the shape of the runoff hydrograph. Higher peak flow rates
and more immediate response to a storm event can be achieved when the subcatchment width
is increased for the same area. For model calibration this parameter is adjusted to match the
model’s peak runoft rate to the flow monitor’s peak runoff rate without significant change in

the model’s runoff volume. The widths for each subcatchment are shown in Table 3.1-4.
3.1.9.2 Overland Slope

Opverland slope affects the travel time of overland flow, peak runoff rate and runoff volume.
Steeper slope decreases the travel time, increases the peak runoff rate and increases the runoff
volume. Average overland slope was estimated by overlaying the subcatchment area boundary

over current USGS contour maps. The overland slope for each subcatchment is shown in

Table 3.1-4.
3.1.9.3 Depression Storage

Depression storage relates to both pervious and impervious areas and is defined as the amount
of incidental surface depressions that must be filled before runoff begins. For pervious areas,

the following values were used prior to calibration (Greeley and Hansen Engineers, 1994):

Land Use Pervious Depression Storage
Residential / Commercial 0.20
Industrial/Open Grass Area 0.15

Impervious depression storage is a function of the average subcatchment slope and was

estimated from the tollowing equation (Kidd, 1978 referenced in Huber and Dickinson, 1988):
Depression storage (in) = 0.0303 x (average slope (%0))04°

The values for the pervious and impervious depression storage for each subcatchment are

shown 1n Table 3.1-5.
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Table 3.1-5

Model Input Data
. e Depression Storage Overland Mannings
« .g § s g (in) "n" Green Ampt Parameters
g g g S E = g
< g 52| 2 ; 2 5 )
o o 9 8
+ £ k- 3 & £ % 2 2 £ S G %
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003 003-1 003-209TN 97.44 19% 1117 0.009 0.305 0.188 0.014 0.20 0.630 0.140 4.330 5
003-2 003-204TN 105.04 45% 1387 0.008 0.324 0.187 0.014 0.20 1.247 0.140 4.330 5
003-3 003-217TN 86.17 43% 1341 0.006 0373 0.190 0.014 0.20 1.726 0.140 4.330 5
003-4 003-226N 131.17 34% 2597 0.002 0.593 0.164 0.014 0.19 0.630 0.140 4.330 5
003-5 003-225TN 194.01 23% 1921 0.003 0.512 0.192 0.014 0.20 2.000 0.140 4.330 5
004/011 | 004/011-1 004-292TN 124.33 37% 1593 0.017 0.223 0.176 0.014 0.18 2.000 0.140 4.330 5
004/011-2 004-290TN 121.99 27% 932 0.016 0.229 0.200 0.014 0.20 2.000 0.140 4.330 3
004/011-3 011-121N 133.62 37% 1617 0.003 0.514 0.192 0.014 0.20 2.000 0.140 4.330 4
004/011-4 004-295TN 152.56 19% 1384 0.002 0.612 0.175 0.014 0.19 2.000 0.140 4.330 4
004/011-5 011-083N 129.92 26% 1088 0.014 0.247 0.186 0.014 0.19 1.863 0.149 4.554 3
004/011-6 004/011-6N 96.31 28% 1447 0.001 0.763 0.176 0.014 0.19 2.430 0.137 4.138 4
004/011-7 004-298TN 77.52 17% 1299 0.001 1.016 0.182 0.014 0.20 2.147 0.143 4.346 4
004/011-8 004-140TN 166.07 17% 1507 0.013 0.252 0.187 0.014 0.20 3.075 0.133 3.850 4
004/011-9 011-150N 41.92 25% 1141 0.004 0.434 0.194 0.014 0.20 2.000 0.140 4.330 4
004/011-10 004-342N 67.82 19% 1407 0.009 0.313 0.186 0.014 0.20 4.013 0.134 3.594 4
004/011-11 011-183TN 69.65 23% 1264 0.003 0.509 0.200 0.014 0.20 2.000 0.140 4.330 4
004/011-12 011-174TN 73.51 23% 728 0.016 0.226 0.200 0.014 0.20 2.860 0.134 3.946 4
004/011-13 004-245TN 71.87 30% 1044 0.003 0.533 0.179 0.014 0.20 0.630 0.230 6.570 3
004/011-14 004-255TN 49.24 30% 1072 0.004 0.469 0.194 0.014 0.20 3.010 0.160 4.416 3
004/011-15 004-257N 126.22 24% 1375 0.008 0.323 0.197 0.014 0.20 2.000 0.140 4.330 4
005/006 | 005/006-1 005/006-1N 56.43 48% 768 0.057 0.123 0177 0.014 0.20 2.000 0.140 4.330 3
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. e Depression Storage Overland Mannings
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005/006-2 5/6-210N 28.76 56% 358 0.053 0.128 0.200 0.014 0.20 2.000 0.140 4.330 3
005/006-3 5/6-200N 83.16 26% 1065 0.009 0.298 0.199 0.014 0.20 2.000 0.140 4.330 3
005/006-4 5/6-100N 102.73 50% 1721 0.019 0.214 0.187 0.014 0.20 2.000 0.140 4.330 3
007 007-1 007-160N 117.21 65% 1001 0.015 0.237 0.198 0.014 0.20 1.795 0.154 4.666 3
007-2 007-120N 137.91 37% 1820 0.003 0.545 0.199 0.014 0.20 1.197 0.217 5.847 3
007-3 004-102TN 160.30 32% 1587 0.003 0.510 0.198 0.014 0.20 0.904 0.206 4.894 3
007-4 004-061N 200.32 36% 2815 0.006 0.382 0.191 0.014 0.20 0.904 0.206 4.894 2
007-5 007-5N 211.66 28% 2249 0.011 0.280 0.194 0.014 0.20 1.863 0.148 4.247 4
007-6 004-338TN 185.00 19% 2239 0.003 0.511 0.184 0.014 0.20 1.521 0.171 4.961 4
007-7 007-152N 67.06 30% 1217 0.01 0.291 0.150 0.014 0.17 0.767 0.221 6.346 3
008 008-1 008-100N 86.97 65% 1647 0.011 0.277 0.147 0.014 0.19 2.000 0.140 4.330 3
009 009-1 009-325TN 104.83 73% 1631 0.009 0.312 0.068 0.014 0.19 2.000 0.140 4.330 3
009-2 009-312TN 108.40 62% 1574 0.01 0.296 0.058 0.014 0.20 2.000 0.140 4.330 3
009-3 009-092N 108.70 42% 1973 0.004 0.450 0.187 0.014 0.20 1.863 0.149 4.554 3
010 010-1 010-1N 80.15 34% 1091 0.006 0.360 0.141 0.014 0.19 2.000 0.140 4.330 3
010-2 010-302TN 149.91 23% 1633 0.011 0.276 0.181 0.014 0.20 2.000 0.140 4.330 3
010-3 010-236TN 108.38 31% 1180 0.005 0.403 0.196 0.014 0.20 2.000 0.140 4.330 3
010-4 010-319TN 68.60 31% 679 0.016 0.228 0.192 0.014 0.20 3.505 0.130 3.658 3
010-5 010-129N 55.83 33% 593 0.02 0.205 0.197 0.014 0.20 2.000 0.140 4.330 2
010-6 010-318TN 110.74 37% 1340 0.007 0.352 0.199 0.014 0.20 2.000 0.140 4.330 2
010-7 010-171TN 129.04 31% 1338 0.003 0.523 0.187 0.014 0.20 1.726 0.158 4.686 2
010-8 010-270TN 87.32 30% 1227 0.004 0.449 0.182 0.014 0.19 2.000 0.140 4.330 2
010-9 010-266N 52.40 22% 815 0.007 0.336 0.190 0.014 0.20 2.000 0.140 4.330 2
010-10 010-018N 109.63 29% 1327 0.011 0.282 0.176 0.014 0.19 1.932 0.145 4.442 2

%
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010-11 010-021N 55.55 26% 968 0.007 0.339 0.200 0.014 0.20 0.973 0.205 5.396

010-12 010-151TN 60.36 24% 939 0.006 0.360 0.200 0.014 0.20 1.247 0.188 5.255

010-13 010-042TN 95.55 23% 991 0.009 0.303 0.190 0.014 0.20 0.767 0.218 5.732

010-14 010-045N 99.09 22% 1542 0.006 0.358 0.196 0.014 0.20 0.630 0.225 5.496

%
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3.1.9.4 Mannings’ Roughness Coefficient

The following Manning’s roughness coefficients were used for pervious overland flow

(Crawtord and Linsley, 1966 and Engman, 1936, referenced in Huber and Dickinson, 1988):

Land Use Manning Coefficient
Residential /Commercial 0.20
Industrial 0.15

The Manning’s roughness coefficient used for impervious overland flow was 0.015.
3.1.9.5 Soil Infiltration

Infiltration parameters influence the runotf hydrograph from the combined sewer system
subcatchments by absorbing rainfall into the soil. The infiltration capacity of the soil is
exceeded when the soil becomes saturated during continuous simulation and heavy
precipitation. When soil saturation is reached, most of the subsequent rainfall becomes runoff

making the pervious areas behave as impervious areas.

The Green-Ampt infiltration equation was used to represent the soil infiltration parameters.
The percentage of the different soil types for each subcatchment was determined from the Sos/
Survey of Vigo County, Indiana obtained from the United States Department of Agriculture
(USDA, 1974). For each type of soil, the values of the saturated hydraulic conductivity
(permeability, in./hr.) and the available water capacity (initial moisture deficit, in./in.) were
found in the Soi/ Survey of Vigo County, Indiana. The values of the average capillary suction (inch)
were found using the Handbook of Hydrolgy (D.R. Maidment, 1993). Once all the soil infiltration
parameters were determined for each soil, a value for each parameter was calculated for each

subcatchment and then entered into the model. The values for each parameter are shown in

Table 3.1-6.
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Table 3.1-6
Green-Ampt Parameters

Soil Type
So1l Characteristics IAdB Cr [F1iA [F.B Ma3 Pt Rg [Rn [T'p [WrA WrB2 Ws
163 - |63 - 163 -
[Permeability (in/hr) ! 6.3 - 20.0 63-20 R0-63 PR0O-63 63 -2.0 |63-20 RO 2.0 63 -2.0 [63-20 |63-2.0 PO
Selected Permeability (in/hr)(6.3 63 2 P 2 63 .63 63 6 .6 63 63
|Available Water Capacity 20 - 20 - 122 -
(in/1n) 110 - .12 22-.24 |13-.15 13- .15 113 - .16 122 - .24 |23 23 113 -.15 |13-.15 113 - .15 .24
|Average AWC 0.11 23 .14 14 14 .23 215 p.215 P14 .14 14 0.23
Silt Sandy Sandy Sandy Silt Silt Sandy Sandy S1lt
So1l Classification ! [Loamy Sand [Loam  |[Loam Loam Loam Loam [Loam [Loam [Loam [Loam [Loam [Loam
Suct (in) 2 R.41 .57 k.33 .33 .33 .57 B.50 B.50 .57 k.33 k.33 .57
IComputed Parameters
Tnitial
Subcatchment Percent Soil Type Permeability [Moisture Capilary
Suction
INumber IAdB Cr [EiA EiB Ma3 Pt Rg Rn Tp WA WrB2 W's (in/hr) Deficit (in/1n) |(in)
03-1 5% B5% 630 0.140 4.330
03-2 15% 55% 1.247 0.140 4.330
03-3 80% 0% 1.726 0.140 4.330
03-4 8% 88% K% .630 0.140 4.330
03-5 100% 2.000 0.140 ¥.330
04/011-1 0% 10% 2.000 0.140 ¥.330
04/011-2 K5% b5% 2.000 0.140 ¥.330
04/011-3 6% 1% 2.000 0.140 K¥.330
04/011-4 7% (% 2.000 0.140 K¥.330
04/011-5 85% b% 10% 1.863 149 4.554
04/011-6 10% 0% 2.430 137 4.138
04/011-7 5% 0% 5% p.147 143 4.346

Combined Sewer Overflow Long-Term Control Plan
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04/011-8 25% 0% 15% B.075 .133 3.850
04/011-9 ¥5% b5% 2.000 .140 4.330
04/011-10 50% 0% 10% ¥.013 134 3.594
04/011-11 100% 2.000 .140 4.330
04/011-12 20% 80% 2.860 134 3.946
04/011-13 100% 630 .230 6.570
04/011-14 34% B3% B3% B.010 160 4.416
04/011-15 2% 8% 2.000 .140 4.330
05/006-1 B5% 5% 2.000 .140 4.330
05/006-2 50% b0% 2.000 .140 4.330
05/006-3 75% R5% 2.000 .140 4.330
05/006-4 85% 15% 2.000 .140 4.330
07-1 80% b% 15% 1.795 .154 4.666
07-2 10% 80% 10% 1.197 217 5.847
07-3 10% 10% ¥0% ¥0% 904 .206 4.894
07-4 10% 10% ¥0% ¥0% 904 0.206 14.894
07-5 70% R0% 10% 1.863 .148 4.247
07-6 R0% 55% 10% b% 10% 1.521 171 4.961
07-7 10% 0% 167 221 6.346
08-1 100% 2.000 .140 4.330
09-1 100% 2.000 .140 4.330
09-2 100% 2.000 .140 4.330
09-3 0% 10% 1.863 .149 4.554
10-1 100% 2.000 .140 4.330
10-2 100% 2.000 .140 4.330
10-3 100% 2.000 .140 4.330
10-4 35% 5% B.505 .130 3.658
10-5 100% 2.000 .140 4.330
10-6 100% 2.000 .140 4.330
10-7 80% 17% B% 1.726 158 4.680
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10-8 100% 2.000 .140 4.330
10-9 100% 2.000 .140 4.330
10-10 5% 5% 1.932 145 4.442
10-11 R5% ¥0% R0% 15% 973 .205 5.396
10-12 ¥5% ¥5% 10% 1.247 .188 5.255
10-13 10% 70% 20% 757 .218 5.732
10-14 5% B5% 630 .225 5.496
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3.1.10 Dry Weather Flow

Dry weather flow to the CSO diversion structure 1s the sum of sanitary flow and infiltration. Dry
weather flow is estimated based on land use and flow monitoring information. Dry weather flow to

a CSO diversion structure was estimated as follows:
» Identify the major dry weather flow contributors based on water consumption data.
» Identify the land use and area of each major dry weather flow contributor.

o Hstimate the area of residential, multi-family, commercial, industrial and open area land uses

tor each CSO service area.
» Estimate the dry weather flow for each land use and major contributor.

» Compare estimated dry weather flows to flow monitoring data and adjust dry weather flows

4as necessary.

Table 3.1-7 shows the estimated dry weather flow for each CSO service area subcatchment. Dry
weather flow is broken down by land use and infiltration. The dry weather flow was used as input

for each service area subcatchment’s point of concentration in the EXTRAN model.
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Table 3.1-7
Dry Weather Flow Estimation

Land Use (Acres)

Dry Weather (gpd)

Runoff Model Total
CSO Sub- Pont of Area
Sub-basmn catchment Conc. (Acres) Single-Famly Multi-Famuly Commercial Unuversity Industrial Open Space Infiltration Residential Commercial Pomt (mgd) Pant (cfs)
003 003-1 003-209TN 97.44 70.36 0.00 3.95 0.00 4.50 18.63 10,213 26,049 1,971 0.038 0.059
003-2 003-204TN 105.04 36.47 0.00 41.50 0.00 14.85 12.22 12,029 13,502 20,710 0.046 0.072
003-3 003-217TN 86.17 30.05 2.24 36.42 0.00 8.02 9.44 9,944 11,955 18,175 0.040 0.062
003-4 003-226N 131.17 23.81 14.10 0.00 0.00 50.15 43.11 11,412 14,035 0 0.025 0.039
003-5 003-225TN 194.01 144.02 291 15.85 0.00 3.67 27.56 21,571 54,398 7,910 0.084 0.130
003 003-6 003-400N* 2086.82 250.00 125.00 250.00 0.00 1461.00 81,101 138,837 124,762 0345 0.533
004/011 004/011-1 004-292TN 124.33 43.67 0.00 21.75 0.00 46.77 12.14 14,539 16,168 10,854 0.042 0.064
004/011-2 004-290TN 121.99 110.74 0.00 11.25 0.00 0.00 0.00 15,809 40,999 5614 0.062 0.097
004/011-3 011-121N 133.62 81.42 0.00 31.40 0.00 16.24 4.46 16,738 30,144 15,670 0.063 0.097
004/011-4 004-295TN 164.52 76.28 0.00 0.00 0.00 43.70 32.58 17,098 28,241 0 0.045 0.070
004/011-5 011-083N 129.92 94.01 0.00 0.00 0.00 32.76 3.15 16,428 34,805 0 0.051 0.079
004/011-6 004/011-6N 96.31 34.91 12.18 3.85 0.00 24.07 21.30 9,721 17,434 1,921 0.029 0.045
004/011-7 004-298TN 77.52 45.06 0.00 4.18 0.00 0.00 28.28 6,381 16,683 2,086 0.025 0.039
004/011-8 004-140TN 166.07 122.96 0.00 0.00 0.00 0.00 43.11 15,935 45,524 0 0.061 0.095
004/011-9 011-150N 41.92 32.76 0.00 3.99 0.00 0.00 517 4,762 12,129 1,991 0.019 0.029
004/011-10 004-342N 67.82 48.67 0.00 0.00 0.00 5.17 13.98 6,977 18,019 0 0.025 0.039
004/011-11 011-183TN 69.65 69.65 0.00 0.00 0.00 0.00 0.00 9,026 25,787 0 0.035 0.054
004/011-12 011-174TN 73.51 73.51 0.00 0.00 0.00 0.00 0.00 9,526 27,216 0 0.037 0.057
004/011-13 004-245TN 71.87 27.43 0.00 14.42 0.00 10.15 19.87 6,739 10,155 7,196 0.024 0.037
004/011-14 004-255TN 49.24 33.16 0.00 10.46 0.00 0.00 5.62 5,653 12,277 5,220 0.023 0.036
004/011-15 004-257TN 126.22 112.09 0.00 6.82 0.00 0.00 7.31 15,410 41,499 3,404 0.060 0.093
Sep-4/11 004/011-16 011-190TN 1079.00 100.00 600.00 79.00 0.00 0.00 300.00 100,952 259,162 39,425 0.400 0.618
Sep-4/11 004/011-17 011-190TN 400.00 30.00 198.00 30.00 0.00 0.00 142.00 33,435 84,413 14,971 0133 0.206
005/006 005/006-1 005/006-1N 56.43 0.00 30.65 0.00 0.00 10.02 15.76 5,270 11,348 0 0.017 0.026
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Land Use (Acres)

Dry Weather (gpd)

Runoff Model Total
CSO Sub- Pont of Area
Sub-basmn catchment Conc. (Acres) Single-Farmily Multr-Famuly Commercial Unuversity Industrial Open Space Infiltration Residential Commercial Pomt (mgd) Pant (cfs)
005/006-2 5/6-210N 28.76 7.44 4.07 17.25 0.00 0.00 0.00 3,727 4,261 8,609 0.017 0.026
005/006-3 5/6-200N 83.16 78.70 2.34 0.00 0.00 0.00 212 10,502 30,004 0 0.041 0.063
005/006-4 5/6-100N 102.73 47.15 0.00 29.02 0.00 21.52 5.04 12,660 17,456 14,482 0.045 0.069
Sep-5/6 005/006-5 3071N 36.22 0.00 0.00 0.00 0.00 10.00 26.00 1,324 0 0 0.001 0.002
007 007-1 007-160N 117.21 0.00 0.00 112.59 0.00 0.00 4.62 14,591 0 56,188 0.071 0.110
007-2 007-120N 137.91 91.62 0.00 42.71 0.00 0.00 3.58 17,408 33,921 21,314 0.073 0.112
007-3 004-102TN 160.30 118.28 0.00 34.06 0.00 0.00 7.96 19,742 43,791 16,998 0.081 0.125
007-4 004-061N 200.32 113.82 0.00 49.38 0.00 16.87 20.25 23,336 42,140 24,643 0.090 0.139
007-5 007-5N 211.66 151.07 0.00 35.60 0.00 0.00 24.99 24,191 55,931 17,766 0.098 0.151
007-6 004-338TN 185.00 113.89 750.00 12.55 0.00 0.00 58.56 16,386 42,166 6,263 0.065 0.100
007-7 007-152N 67.06 0.00 0.00 0.00 0.00 44.08 22.98 5712 0 0 0.006 0.009
Sep-7 007-8 004-332TN* 2890.00 275.00 0.00 50.00 0.00 0.00 1815.00 139,311 379,487 24,952 0.544 0.841
008 008-1 008-100N 86.97 0.00 0.00 40.20 15.10 22.87 8.80 10,130 0 27,597 0.038 0.058
Sep-8 008-2 301TN 7.61 0.00 0.00 0.00 0.00 4.11 3.50 533 0 0 0.001 0.001
009 009-1 009-325TN 104.83 0.00 8.18 0.00 57.20 32.82 14.81 11,666 0 28,546 0.040 0.062
009-2 009-312TN 108.40 16.57 0.00 0.00 72.20 0.00 19.63 11,504 6,135 36,031 0.054 0.083
009-3 009-092N 108.70 28.76 0.00 43.69 0.00 9.37 18.70 11,663 13,676 21,803 0.047 0.073
Sep-9 009-4 1201IN 7.27 0.00 0.00 0.00 0.00 5.27 2.00 683 0 0 0.001 0.001
010 010-1 010-1N 80.15 17.36 0.00 3.84 11.79 22.20 24.96 7,152 6,427 7,800 0.021 0.033
010-2 010-302TN 149.91 74.21 0.00 18.67 0.00 6.48 50.55 12,876 27,475 9,317 0.050 0.077
010-3 010-236TN 108.38 76.84 0.00 22.02 0.00 0.00 9.52 12,811 28,449 10,989 0.052 0.081
010-4 010-319TN 68.60 40.09 2.64 17.11 0.00 0.00 11.40 7,413 14,843 8,539 0.031 0.048
010-5 010-129N 55.83 39.92 0.00 12.09 0.00 0.00 2.82 6,870 14,780 6,533 0.028 0.044
010-6 010-318TN 110.74 75.03 0.00 33.08 0.00 0.00 2.63 14,010 27,778 16,509 0.058 0.090
010-7 010-171TN 126.40 81.12 0.00 11.93 0.00 14.87 18.48 13,986 31,011 5,954 0.051 0.079
010-8 010-270TN 87.32 56.02 0.00 0.00 0.00 19.07 12.23 9,731 20,740 0 0.030 0.047
010-9 010-266N 52.40 39.09 0.00 2.97 0.00 0.00 10.34 5451 14,472 1,482 0.021 0.033
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Land Use (Acres)

Dry Weather (gpd)

Runoff Model Total
CSO Sub- Pont of Area
Sub-basmn catchment Conc. (Acres) Single-Farmily Multr-Famuly Commercial Unuversity Industrial Open Space Infiltration Residential Commercial Pomt (mgd) Pant (cfs)
010-10 010-018N 109.63 57.48 0.00 0.00 0.00 29.72 22.43 11,300 21,281 0 0.033 0.050
010-11 010-021N 55.55 53.64 0.00 191 0.00 0.00 0.00 7,199 19,859 953 0.028 0.043
010-12 010-151TN 60.36 60.36 0 0.00 0.00 0.00 0.00 7,822 22,347 0 0.030 0.047
010-13 010-042TN 95.55 71.01 0 6.35 0.00 0.00 18.19 10,025 26,290 3,169 0.039 0.061
010-14 010-045N 99.09 90.22 0 0.00 0.00 0.00 8.87 11,692 33,402 0 0.045 0.070
Sep-10 010-15 010-033TN* 2902 855.00 500 150 0.00 0.00 1397 195,035 501,663 74,857 0772 1.194
Sep-10 010-16 010-033TN* 2975 1800.00 0 650 0.00 0.00 525 317,499 666,416 324,381 1.308 2.024
WWTP 6932 1500.00 750 586 0.00 0.00 4097 367,392 833,020 202,442 0.149 2310
Total 24464 7721 3002 2549 156 459 10496.65 1,810,000 3,970,000 1,350,000 7.130 11.033
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3.1.11 Trunk Sewer and Main Interceptor Data for Model

The nine major trunk sewers were simulated in the EXTRAN model. Pipe lengths, sizes and slopes
were determined from sewer system maps provided by the City. If the City record maps did not
show the slope of the trunk sewer, the minimum of ground slope or the minimum pipe slope to

obtain 2 feet per second full pipe flow velocity was used as input to the EXTRAN model.
3.1.12 Other Model Data

The City provided manhole numbers for each modeled manhole. For modeling purposes, the letter
N was added to the end of each manhole number to designate a node in the model. The conduit
downstream of the manhole has the same name as the manhole, but with the letter L. added to the
end of it to designate it as a link (pipe) in the model.  The example below illustrates the model

node and link names with the first three numbers corresponding to the CSO service area:
Manhole - 004-097TN
Downstream Conduit - 004-097TL

CSO structures were labeled as CSO0XX where XX 1s the CSO service area number. CSO
overflow links and nodes were labeled as CSOOXXOF___ where the last character identifies the

element as a pipe or manhole, L or N respectively.
3.1.12.1 Computational Time Step

The RUNOFF Block utilizes the following time steps:

Wet time step - 60 seconds,
Wet/Dry time step - 60 seconds, and
Dry time step - 86,400 seconds.

The EXTRAN Block utilizes a time step of 60 seconds.
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3.2

CS Model Calibration and Verification

3.2.1 Opbijectives

This section describes the XP-SWMM model calibration and verification. The objective of the

calibration and verification process is to obtain a calibrated and verified model that is acceptable to

the regulatory agencies for CSO Control Alternatives Evaluation. The previously submitted “CSO

Program Model Calibration and Verification™ report was reviewed by IDEM and approved for use

in further alternative analysis December 2006.

3.2.2 Model Development

3.2.2.1 Model Input Data

The model data needed for calibration is comprised of two types of data: Rainfall data and flow
monitoring data. This section describes the data used in the calibration and verification of the

model.
3.2.2.2 Flow Monitoring Program

Seventeen area-velocity flow meters were placed within the collection system to measure flow
for a six month period. Meters gathered data in the collection system from May 18, 2005 to

November 22, 2005. The data were collected in 5-minute increments.

Flow meters were installed in three types of locations to assist in calibration: upstream in the
system, downstream in the system and on interceptors. Table 3.2-1 shows the location of the

flow meters installed in the system.

Table 3.2.1
Flow Monitoring Locations
Meter | Location Installation Date
FMO1 | Intersection of 3rd Ave. and 7th St. 18-May-05
FMO2 | Intersection of 8th and Flm St. 18-May-05
FMO3 | Intersection of Spruce and Water St. 23-May-05
FMO4 | Intersection of Mulberry St. and Water St. 23-May-05
FMO5 | Just southwest of Lafayette and 4th St. 18-May-05
FMOG6 | Intersection of 5th and Spruce St. At ISU 18-May-05
FMO7 | Intersection of Ohio and 15th. Line flowing from east to west 4-May-05
FMO8 | Intersection of Ohio and 15th. Line flowing from north to south 4-May-05
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Meter | Location Installation Date

FMO09 | On Walnut St. between 1st and 2nd St. 18-May-05

FM10 | In the parking lot of Fairbanks Park 23-May-05

FM11 | The Idaho line. Located in the Junkyard 23-May-05

FM12 | At the intersection of Praireton and Hulman St. 23-May-05

FM13 | Intersection of 18th and Franklin St. 18-May-05

FM14 | Intersection of 15th and Park 18-May-05

FM15 | Intersection of 14th and Park 18-May-05

FM16 | On side of drive of the Main Lift Station 23-May-05

FM18 | Intersection of Turner and Dillman St. 23-May-05
Upstream Meters
Flow meters that were installed significantly upstream of the interceptor and upstream of major
inputs and diversion structures are referred to as “upstream meters”. The upstream meters
provide redundancy and a quality control check to the downstream meters. The upstream
meters typically yield higher quality flow data because they are in more ideal flow metering
conditions that the downstream meters (1.e. not adjacent to weirs that cause turbulent hydraulic
conditions).
Downstream Meters
Flow meters that were installed downstream of all major inputs and close to the CSO diversion
structures that split flow to the interceptor and to an outfall are referred to as “downstream
meters”. The downstream meters measure the total runoff from an entire CSO area.
The hydraulic conditions close to weirs 1s variable and can cause uncertainty in downstream
flow monitoring data. Upstream meters were used as a tool in downstream meter calibration.
Interceptors
Flow meters were installed on the interceptor to measure the flow split between the outfall and
the throttle pipe to the interceptor.
3.2.2.3 Rainfall Data
The City of Terre Haute has four main rain gauges in the collection system that it uses to record
rainfall. The gauges are tipping bucket type gauges that tip after collecting 0.01 inches of rain.
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During the flow monitoring period, an additional three rain gauges were installed. Table 3.2-2

lists the rainfall events during the 2005 flow monitoring period.

Table 3.2-2
2005 Monitored Rainfall Events
Date ﬁ;f;rsfue R@nfaﬂ Rang; Afor Duration MaximumA g%zsolf)rli)orfto
) Rain Gauges? (inches) | (hours) Intensity (in/hr) Stomm
5/19/2005 0.56 0.35-0.86 1.2 0.85 3
6/12/2005! 1.70 1.51-1.80 10.2 0.61 1
7/11/2005 0.55 0.44-0.74 8.8 0.35 24
7/21/20052 1.79 1.74 - 1.87 4.3 1.04
7/26/2005 0.50 0.45 - 0.56 3.6 0.38 4
8/12/2005 1.09 0.81-1.48 7.8 0.84 15
8/13/2005 0.56 0.46-0.73 33 0.59 0
8/19/2005 0.98 0.39-1.43 4.0 0.77 4
8/30/2005 0.42 0.31-0.51 11.7 0.13 2
9/19/2005 0.87 0.68-1.18 9.5 0.30 2
9/25/2005 1.77 1.55 - 2.05 18.1 0.52 4
9/25/2005! 0.57 0.52 -0.59 35 0.40 2

1 Model Calibration storms
2 Model Verification storm

® Rain guages from 4 City rain gauges and 3 ADS rain gauges

Fach subcatchment was assigned a rain gauge for model calibration based on the Thiessen

Polygon method.

3.2.2.4 Model Update

The XP-SWMM model was originally calibrated in 2002. The XP-SWMM model was updated
in 2005. The following updates were made:

o City staff raised weirs. The weir heights were updated in the model based on

measurements conducted by the City.

e 1st Street cross connections and Oak and Crawford cross connections were updated based

on field investigations conducted by the City.
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e (S0 002 was closed by the City and the change was reflected in the model.

e  Subcatchment 003-5 was removed from the model. Initial model runs indicated that less
combined sewer area contributed to combined sewer in which the flow meter was
located. The area was further evaluated and it was determined that subcatchment 003-5
is likely served by separate sewers. Therefore, the subcatchment was removed and the

flow meter calibrated well.
3.2.3 Calibration and Verification Objectives

The main objective of the model calibration was to obtain a good visual comparison of model and
metered hydrographs, in terms of peak flow, total volume, peak flow rate of occurrence and shape
of the hydrograph for a range of storm sizes. The goal of model calibration is for model results to
meet or exceed the measured flow data to be conservative. The calibration process incorporates
EPA’s suggestions for model calibration along with the City’s knowledge of the performance of its

collection system in wet weather.
3.2.3.1 Dry Weather Calibration

Dry weather flow to the CSO diversion structure is the sum of sanitary flow and infiltration.
Dry weather flow was estimated based on land use and flow monitoring information. The dry
weather calibration consisted of comparing the dry weather model results to the actual flow
monitoring data collected. A diurnal curve was created to simulate varied flow patterns over

the course of a day by evaluating a period of one month.

The dry weather inputs were adjusted until the model results approximated the metered flows.

The dry weather inputs are as shown in Table 3.2-3.

Table 3.2-3
Dry Weather Flow Inputs
Subcatchment
Number Flow Rate Flow Units
003-204TN 0.072 0.072 CFS
003-209TN 0.059 0.059 CFS
003-210TN 0.0243 0.0376 MGD
003-217TN 0.062 0.062 CFS
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Subcatchment
Number Flow Rate Flow Units
003-225TN 0.13 0.13 CFS
003-226N 0.039 0.039 CFS
004-061N 0.2 0.2 CFS
004-102TN 0.2 0.2 CFS
004-110N 0.0035 0.0054 MGD
004-140TN 0.095 0.095 CFS
004-245TN 0.037 0.037 CFS
004-225TN 0.036 0.036 CFS
004-257N 0.093 0.093 CFS
004-288TN 0.105 0.1625 MGD
004-290TN 0.097 0.097 CFS
004-292TN 0.064 0.064 CFS
004-295TN 0.07 0.07 CFS
004-298TN 0.039 0.039 CFS
004-332TN 1.1 1.702 MGD
004-342N 0.039 0.039 CFS
301IN 0.001 0.001 CFS
009-092N 0.3 0.3 CFS
009-312TN 0.15 0.15 CFS
010-014TN 0.1 0.1547 MGD
010-018N 0.05 0.05 CFS
010-020N 0.035 0.0542 MGD
010-021N 0.043 0.043 CFS
010-033TN 1.5 2.3208 MGD
010-042TN 0.061 0.061 CFS
010-045N 0.07 0.07 CFS
010-129N 0.044 0.044 CFS
010-151TN 0.047 0.047 CFS
010-236TN 0.081 0.081 CFS
010-266N 0.033 0.033 CFS
010-270TN 0.047 0.047 CFS
010-302TN 1 1 CFS
010-303TN 0.09 0.1393 MGD
010-318TN 0.09 0.09 CFS
010-319TN 0.048 0.048 CFS
011-083N 0.079 0.079 CFS
011-121N 0.097 0.097 CFS
011-174TN 0.057 0.057 CFS
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%

Subcatchment

Number Flow Rate Flow Units
011-183TN 0.054 0.054 CFS
011-190TN 0.824 0.824 CFS
011-198TN 0.0635 0.0982 MGD
010-171TN 0.079 0.079 CFS
004/011-6N 0.045 0.045 CFS
011-150N 0.029 0.029 CFS
010-1N 0.033 0.033 CFS
009-325TN 0.062 0.062 CFS
008-100N 0.058 0.058 CFS
007-160N 0.11 0.11 CFS
007-120N 0.112 0.112 CEFS
007-5N 0.151 0.151 CFS
004-338TN 0.1 0.1 CFS
5/6-200N 0.063 0.063 CFS
5/6-210N 0.026 0.026 CFS
005/006-1N 0.026 0.026 CFS
5/6-100N 0.069 0.069 CFS
120IN 0.001 0.001 CFS
307IN 0.002 0.002 CFS
360IN 0.001 0.0015 MGD
010-330TN 0.034 0.0526 MGD
003-400N 0.745 1.1527 MGD
007-150N 0.017 0.0263 MGD
007-200N 0.012 0.0186 MGD
007-152N 0.009 0.009 CFS

3.2.3.2 Wet Weather Calibration and Verification Summary

The wet weather calibration consisted of running the model with rainfall data collected from
selected storms and then comparing the calculated results to the actual flow monitoring data
collected. The model parameters were adjusted and the process repeated until the calculated
results approximated the actual flow monitor measurements. Goals for the model calibration

included:
e To match model runoff volumes (volume under curve) to actual runoff volumes

(calculated with flow meter data) within approximately +/- 20%
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¢ To match model runoff peak flow rates to actual flow monitor runoff peak flow rates

within approximately +/- 20%

e To match model peak flow rate time of occurrence to actual flow monitored peak flow

rate time of occurrence within approximately +/- one hour

The model calibration effort consisted of calibrating runoff from CSO Service Areas 010. 009,
007, 004, 011 and 003. The areas comprise approximately 93% of the total combined sewer

area.

The model calibration began with the most upstream flow meter. Once an upstream meter was
calibrated, those parameters were not adjusted to calibrate downstream meters. Fach CSO
service area was calibrated independently. Figure 3.1-1 also shows a schematic of flow meter

and rain gauge locations used in data collection for the model calibration.

The runoff from the six CSO service areas was calibrated with two storms and then the model

was verified independently with one storm.

3.3 CS Model Calibration

The June 12, 2005 and September 28, 2005 storms were used to calibrate the model. Storm event data
is shown in Table 3.2-2. The June 12% storm had an average total rainfall of 1.70 inches. The
September 28t storm had an average total rainfall of 0.57 inches. The goal was to calibrate the model
with two storm events with even rainfall distribution and with various total rainfalls, intensities and
durations. The chosen storm events met this goal. Even ramnfall distribution increases the likelthood

that the rain gauge data represents the actual rainfall that occurred in the entire flow metered basin.

The rainfall from the June 12% and September 28% storm events were entered in to the XP-SWMM
model. Modifications were made to percent imperviousness, subcatchment width and depression
storage to obtain the desired calibration curves. The model results were compared to the actual flow
monitoring data collected. The model parameters were adjusted and the process repeated until the

calibrated results approximated the actual flow monitor measurements.

Table 3.3-1 shows the initial RUNOFF parameters prior to calibration and Table 3.3-2 shows the final
RUNOFF parameters after calibration. An effort was made to balance the modeled response between

storm events while striving to predict the meter response on the average.
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Table 3.3-1

Initial Model Data
CsO Runoff Model | Combined Ovetland
Service Subcatchment | Point of Area Percent Subcatchment | Slope Depression Storage (in) Overland Mannings "n" Rain
Area Number Concentration | (Acres) Impervious | Width (ft) (%o) Impervious Pervious | Impervious Pervious | Gauge!
003 003-1 003-209TN 97 19% 1,117 0.003 0.058 0.188 0.014 0.2 ADS1
003-2 003-204TN 105 45% 1,387 0.003 0.052 0.187 0.014 0.2 ADS1
003-3 003-217TN 86 43% 1,341 0.003 0.056 0.19 0.014 0.2 ADS1
003-4 003-226N 131 34% 2,597 0.003 0.057 0.164 0.014 0.19 ADS1
003-5 003-225TN 194 23% 1,921 0.001 0.08 192 0.014 0.2 ADS1
004/011 | 004/011-1 004-292TN 124 37% 1,593 0.008 0.034 176 0.014 0.18 ADS3
004/011-2 004-290TN 122 27% 932 0.003 0.058 0.2 0.014 0.2 ADS3
004/011-3 011-121N 134 37% 1,617 0.001 0.08 0.192 0.014 0.2 ADS3
004/011-4 004-295TN 153 19% 1,384 0.001 0.118 0.175 0.014 0.19 ADS3
004/011-5 011-083N 130 26% 1,088 0.003 0.056 0.186 0.014 0.19 ADS3
004/011-6 004/011-6N 96 28% 1,447 0.001 0.112 0.176 0.014 0.19 ADS3
004/011-7 004-298TN 78 17% 1,299 0.0004 0.15 0.182 0.014 0.2 ADS3
004/011-8 004-140TN 166 17% 1,507 0.004 0.047 0.187 0.014 0.2 ADS3
004/011-9 011-150N 42 25% 1,141 0.003 0.054 0.194 0.014 0.2 ADS3
004/011-10 004-342N 68 19% 1,407 0.006 0.04 0.186 0.014 0.2 ADS3
004/011-11 011-183TN 70 23% 1,264 0.002 0.073 0.2 0.014 0.2 ADS3
004/011-12 011-174TN 74 23% 728 0.003 0.057 0.2 0.014 0.2 ADS3
004/011-13 004-245TN 72 30% 1,044 0.001 0.094 0.179 0.014 0.2 ADS3
004/011-14 004-255TN 49 30% 1,072 0.002 0.067 0.194 0.014 0.2 ADS3
004/011-15 004-257N 126 24% 1,375 0.003 0.057 0.197 0.014 0.2 ADS3
005/006 | 005/006-1 005/006-1N 56 48% 768 0.014 0.026 0.177 0.014 0.2 ADS3
005/006-2 5/6-210N 29 56% 358 0.005 0.041 0.2 0.014 0.2 ADS3
005/006-3 5/6-200N 83 26% 1,065 0.003 0.055 0.199 0.014 0.2 ADS3
005/006-4 5/6-100N 103 50% 1,721 0.012 0.027 0.187 0.014 0.2 ADS3
007 007-1 007-160N 117 65% 1,001 0.003 0.055 0.198 0.014 0.2 ADS3
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CSO Runoff Model Combined Overland

Service Subcatchment | Point of Area Percent Subcatchment | Slope Depression Storage (in) Overland Mannings "n" Rain

Area Number Concentration (Acres) Impervious | Width (ft) (%o) Impervious Pervious Impervious Pervious | Gauge!
007-2 007-120N 138 37% 1,820 0.002 0.076 0.199 0.014 0.2 ADS3
007-3 004-102TN 160 32% 1,587 0.001 0.088 0.198 0.014 0.2 ADS3
007-4 004-061N 200 36% 2,815 0.005 0.042 0.191 0.014 0.2 City6
007-5 007-5N 212 28% 2,249 0.006 0.039 0.194 0.014 0.2 City7
007-6 004-338TN 185 19% 2,239 0.002 0.068 0.184 0.014 0.2 City7
007-7 007-152N 67 30% 1,217 0.005 0.043 0.15 0.014 0.17 ADS3

008 008-1 008-100N 87 65% 1,647 0.008 0.034 0.147 0.014 0.19 City4

009 009-1 009-325TN 105 73% 1,631 0.005 0.043 0.068 0.014 0.19 City4
009-2 009-312TN 108 62% 1,574 0.005 0.043 0.058 0.014 0.2 City4
009-3 009-092N 109 42% 1,973 0.003 0.052 0.187 0.014 0.2 ADS2

010 010-1 010-1N 80 34% 1,091 0.002 0.064 0.141 0.014 0.19 City4
010-2 010-302TN 150 23%, 1,633 0.005 0.045 0.181 0.014 0.2 City4
010-3 010-236TN 108 31% 1,180 0.002 0.077 0.196 0.014 0.2 ADS2
010-4 010-319TN 69 31% 679 0.003 0.06 0.192 0.014 0.2 ADS2
010-5 010-129N 56 33% 593 0.003 0.055 0.197 0.014 0.2 ADS2
010-6 010-318TN 111 37% 1,340 0.003 0.06 0.199 0.014 0.2 ADS2
010-7 010-171TN 129 31% 1,338 0.001 0.096 0.187 0.014 0.2 ADS2
010-8 010-270TN 87 30% 1,227 0.002 0.074 0.182 0.014 0.19 ADS2
010-9 010-266N 52 22% 815 0.002 0.064 0.19 0.014 0.2 ADS2
010-10 010-018N 110 29% 1,327 0.004 0.048 0.176 0.014 0.19 ADS2
010-11 010-021N 56 26% 968 0.003 0.057 0.2 0.014 0.2 City6
010-12 010-151TN 60 24% 939 0.002 0.064 0.2 0.014 0.2 ADS2
010-13 010-042TN 96 23%, 991 0.002 0.064 0.19 0.014 0.2 City6
010-14 010-045N 99 22% 1,542 0.004 0.05 0.196 0.014 0.2 City6

'Rain Guage assignments based on Thisessen Polygon Method. ADS refers to ADS rain gauge.

City refers to city rain gauge.
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Table 3.3-2

Final Model Data
CSO Runoff Model Combined Overland | Depression Storage (in) Overland Mannings "n"
Service Subcatchment | Point of Area Percent Subcatchment | Slope Rain
Area Number Concentration (Acres) Impervious | Width (ft) (%o) Impervious Pervious Impervious Pervious | Gaugel!
003 003-1 003-209TN 97 10% 559 0.003 0.116 0.188 0.014 0.2 ADS1
003-2 003-204TN 105 23%, 694 0.003 0.104 0.187 0.014 0.2 ADS1
003-3 003-217TN 86 22% 671 0.003 0.112 0.19 0.014 0.2 ADS1
003-4 003-226N 131 17% 1,299 0.003 0.114 0.164 0.014 0.19 ADS1
004/011 | 004/011-1 004-292TN 124 51% 2,390 0.008 0.034 176 0.014 0.18 ADS3
004/011-2 004-290TN 122 26%0 5,592 0.003 0.116 0.2 0.014 0.2 ADS3
004/011-3 011-121N 134 51% 2,426 0.001 0.08 0.192 0.014 0.2 ADS3
004/011-4 004-295TN 153 26%0 2,076 0.001 0.118 0.175 0.014 0.19 ADS3
004/011-5 011-083N 130 25% 6,528 0.003 0.112 0.186 0.014 0.19 ADS3
004/011-6 004/011-6N 96 39% 2171 0.001 0.112 0.176 0.014 0.19 ADS3
004/011-7 004-298TN 78 17% 7,794 0.0004 0.3 0.182 0.014 0.2 ADS3
004/011-8 004-140TN 166 17% 9,042 0.004 0.094 0.187 0.014 0.2 ADS3
004/011-9 011-150N 42 50% 2,567 0.003 0.068 0.194 0.014 0.2 ADS3
004/011-10 004-342N 68 19% 8,442 0.006 0.08 0.186 0.014 0.2 ADS3
004/011-11 011-183TN 70 26% 948 0.002 0.091 0.2 0.014 0.2 ADS3
004/011-12 011-174TN 74 26% 546 0.003 0.071 0.2 0.014 0.2 ADS3
004/011-13 004-245TN 72 29% 6,264 0.001 0.188 0.179 0.014 0.2 ADS3
004/011-14 004-255TN 49 29% 6,432 0.002 0.134 0.194 0.014 0.2 ADS3
004/011-15 004-257N 126 23%, 8,250 0.003 0.114 0.197 0.014 0.2 ADS3
005/006 | 005/006-1 005/006-1N 56 48% 768 0.014 0.026 0.177 0.014 0.2 ADS3
005/006-2 5/6-210N 29 56% 358 0.005 0.041 0.2 0.014 0.2 ADS3
005/006-3 5/6-200N 83 26% 1,065 0.003 0.055 0.199 0.014 0.2 ADS3
005/006-4 5/6-100N 103 32% 5163 0.012 0.027 0.187 0.014 0.2 ADS3
007 007-1 007-160N 117 42% 4,004 0.003 0.11 0.198 0.014 0.2 ADS3
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CSO Runoff Model Combined Overland | Depression Storage (in) Overland Mannings "n"

Service Subcatchment | Point of Area Percent Subcatchment | Slope Rain

Area Number Concentration (Acres) Impervious | Width (ft) (%o) Impervious Pervious Impervious Pervious | Gauge!
007-2 007-120N 138 24% 7,280 0.002 0.152 0.199 0.014 0.2 ADS3
007-3 004-102TN 160 28% 3,333 0.001 0.11 0.198 0.014 0.2 ADS3
007-4 004-061N 200 32% 5912 0.005 0.053 0.191 0.014 0.2 City6
007-5 007-5N 212 40% 1,687 0.006 0.098 0.194 0.014 0.2 City7
007-6 004-338TN 185 27% 1,679 0.002 0.068 0.184 0.014 0.2 City7
007-7 007-152N 67 19% 4,868 0.005 0.086 0.15 0.014 0.17 ADS3

008 008-1 008-100N 87 65% 1,647 0.008 0.034 0.147 0.014 0.19 City4

009 009-1 009-325TN 105 61% 6,524 0.005 0.043 0.068 0.014 0.19 City4
009-2 009-312TN 108 51% 7,870 0.005 0.086 0.058 0.014 0.2 City4
009-3 009-092N 109 35% 9,865 0.003 0.104 0.187 0.014 0.2 ADS2

010 010-1 010-1N 80 30% 2,455 0.002 0.064 0.141 0.014 0.19 City4
010-2 010-302TN 150 20%0 3,674 0.005 0.045 0.181 0.014 0.2 City4
010-3 010-236TN 108 26% 1,770 0.002 0.13 0.196 0.014 0.2 ADS2
010-4 010-319TN 69 28% 2,037 0.003 0.225 0.192 0.014 0.2 ADS2
010-5 010-129N 56 30% 1,779 0.003 0.206 0.197 0.014 0.2 ADS2
010-6 010-318TN 111 34% 4,020 0.003 0.225 0.199 0.014 0.2 ADS2
010-7 010-171TN 129 26% 1,967 0.001 0.162 0.187 0.014 0.2 ADS2
010-8 010-270TN 87 25% 1,841 0.002 0.125 0.182 0.014 0.19 ADS2
010-9 010-266N 52 19% 1,223 0.002 0.108 0.19 0.014 0.2 ADS2
010-10 010-018N 110 25% 1,991 0.004 0.081 0.176 0.014 0.19 ADS2
010-11 010-021N 56 22% 1,452 0.003 0.096 0.2 0.014 0.2 City6
010-12 010-151TN 60 20% 1,409 0.002 0.108 0.2 0.014 0.2 ADS2
010-13 010-042TN 96 19% 1,487 0.002 0.108 0.19 0.014 0.2 City6
010-14 010-045N 99 19% 2313 0.004 0.084 0.196 0.014 0.2 City6

Rain Guage assignments based on Thisessen Polygon Method. ADS refers to ADS rain gauge. City refers to city rain gauge.
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3.4 CS Model Verification

According to EPA Guidance on Modeling and Modeling (1999), “validation is the process of testing the

calibrated model using one or more independent data set(s) of rainfall data.”

After calibration, the next step consisted of using the July 21, 2005 storm as shown in Table 3.2-2, to
verify the model. The July 215t storm had an average total rainfall of 1.77 inches and was chosen

because of even distribution of rainfall.

The model results were compared to actual flow monitoring data collected. The validation effort
resulted 1n a satisfactory verification. The validation proved the model calibration to be suitable for

alternative evaluation.

Detailed information regarding the calibration and verification of the collection system model is
provided in the “CSO Program Model Calibration and Verification Report, December 2006 that was
previously submitted to IDEM and approved for alternative analysis. The complete report can be

found in Appendix 3-1 of this document.
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4 Section Four — Receiving Stream Model Development

4.1 Introduction

This section presents an overview of the development, calibration and application of a river model of
the Wabash River to simulate water quality in the river from upstream of the City of Terre Haute to
approximately 11.5 miles downstream of the City’s waste water treatment plant (Figure 4.1-1). The
development, calibration and application were described previously (LimnoTech 2008b) and this
memorandum has been included in this LTCP as Appendix 4-1. The water quality model provides a
causal linkage between the discharge of CSO pollutants and impacts on river water quality. It provides
a more complete assessment of water quality conditions than data alone by filling gaps between
sampling locations and collection times and for simulating conditions under a “typical” or average year.
The calibrated model also provides the capability to forecast relative improvements in water quality

conditions resulting from various CSO controls (described in Section 7).

The model domain for the Wabash River extends from Vigo County at RM 217.5 downstream to RM
200.0, downstream of the City’s WWTP and all of the City’s CSOs. A schematic of the model 1s shown

in Figure 4.1-1. The extent of the model domain of the Wabash River was chosen for several reasons:

¢ The upstream boundary of the model is upstream of the City’s CSOs and will provide insight to

the loads not originating from Terre Haute;

e The model domain includes Sugar Creek, a tributary to the Wabash River, which may identify

another potential source of I. co/; and

¢ The model extends over fourteen miles beyond the last CSO outfall and 11.5 miles beyond the
City’s WWTP (at RM 211.50), which allows an assessment of the impact of the City’s sources on

water quality downstream of the City.
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Figure 4.1-1. River Model Extent and CSO Load Inputs.

The United States Geological Survey’s (USGS) Branched Lagrangian Transport Model was selected as
the model to simulate water quality in the Wabash River near Terre Haute. The river model uses a
moving frame of reference (Lagrangian) approach to dynamically calculate E. w/ concentrations in the
tiver in response to a host of time variable discharges including Terre Haute CSO, stormwater and
wastewater treatment plant discharges. The model calculates the influences on each “parcel” of water as
it moves through the river system, including bacteria added from the various discharges and bacterial
die-off and settling. The Langrangian results are then automatically translated into time variable

concentration results for each fixed location in the river. This approach provides a complex dynamic
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stimulation of E. w/ concentrations in the river based on a multitude of simpler calculations applied to
each water parcel in the river. Other sources, including upstream (nonpoint, CSO and urban
stormwater), dry weather (failing septic, straight pipe) and tributaries were also included and tracked in

the model as separate state variables.

4.2 River Model Calibration and Validation

The model was calibrated to data from three wet weather events sampled by the City in 2007. The
monitoring program and data are described in Section 2.4.1.2 and in the previously provided
memorandum included as Appendix 2-1 (LimnoTech 20082). The model calibration and validation was
based on comparisons of model predicted concentrations to corresponding in-stream observations at
each sampling location using temporal profiles, statistical analyses and sensitivities to critical model
inputs (such as the E. w/ loss rate). The calibration and validation was presented previously

(LimnoTech 2008b) and this memorandum 1s provided in Appendix 4-1.

The calibration and validation of the river model indicates that it is capable of reproducing the timing
and magnitude of most of the observed data. The model performs well for a variety of conditions,
trom dry weather to storms ranging from 0.2 inches up to 2.2 inches. It is suitable for evaluating in-
stream mmpacts from Terre Haute’s CSOs and watershed sources under a range of environmental
conditions and control scenarios, and therefore should be sufficient for evaluating different CSO

control alternatives.

4.3 Application to Characterize Baseline Conditions

The CSO Policy and subsequent EPA guidance recognizes that the annual performance of CSO
controls will vary based on rainfall conditions. Long-term houtly rainfall and daily stream flow data
were examined on an annual and summer (recreation season, April-October) basis, and compared to
historical averages to identify 1978 as a “typical” period of rainfall and stream flow, as described in
Section 2.6.3 and described tn LimnoTech 2007 (Appendix 2-2). This section provides the results of
the application of the river model for the selected “typical” or average year environmental conditions.
This work was presented previously (LimnoTech 2008¢c) and 1s provided in Appendix 4-2. The City
used the results of this scenario as a baseline to compare the effectiveness of CSO control alternatives

on improving water quality in the Wabash River, as described in Section 6.
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The calibrated BLTM river model was applied for the baseline simulation. External forcing (e.g. flows,
bacteria loads, climate) inputs were adjusted to reflect 1978 conditions for this simulation. The
calibrated collection system model was applied in a continuous simulation configuration to generate
houtly estimates of CSO overflow activations, volumes and durations for input in the river model.
Table 4.3-1 summarizes the overflow characteristics for each of the City’s CSOs for a “typical” year.

Upstream and CSO sources are the predominant sources of E. o/ in the Wabash River (Figure 4.3-1).

Table 4.3-1
Overflow Characteristics by CSO for a Typical Year
Total Overflow Total Hours of Total Number
Volume (MG): Overflow: of Events:
CSO 010 Spruce 76.1 93 21
CSO 009 Chestnut 76.3 339 30
CSO 008 Ohio 12.6 131 32
CSO 007 Walnut 116.7 145 27
CSO 006 Oak 7.8 74 21
CSO 005 Crawford 15.4 145 29
CSO 004 Hulman 229.3 222 33
CSO 011 Idaho 137.1 165 29
CSO 003 Turner 18.6 90 21
Totals 690.0 362 33

CS0 002 (Mam 1.4t Station) is an emergency overflon only with no overflows predicted in the [pical year.
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Figure 4.3-1. Annual E. coli Loads to the Wabash River by Source Type for a Typical

The model was applied with a 15-minute computation time step and houtly output frequency. The
model output at each model grid node was evaluated and compared to State water quality standards for
E. wl. Indiana water quality standards include numeric criteria for single sample and 30-day geometric
mean concentrations from April through October, inclusive, to protect recreational uses. Both criteria
are important when evaluating total E. co/ results. The river exceeds the State’s single sample maximum
criterion approximately 30% of the time during the recreation season, as illustrated by the dark blue line
in Figure 4.3-2. Terre Haute’s CSOs alone cause exceedances of the single sample maximum criterion
less than 5% of the time during the recreation season as illustrated by the green line in Figure 4.3-2.
Compliance with the 30-day geometric mean criterion was evaluated for total E. w/ (e.g. the sum of all

source contributions). The evaluation was done using a rolling 30-day period. The river complies with

this criterion approximately half of the time.
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4.3-2. Downstream Profile of Exceedances of Indiana’s Single Sample Maximum Z.

coli Criterion (235 cfu/100 mL).

Fairbanks Park was identified as a key location for CSO controls by the Citizens Advisory Committee.
Results are shown in Table 4.3-2 at this key location as well as the locations used as sampling stations
during the City’s Wet Weather Sampling Program, and include a summary of all houtly outputs during
the specified period that exceeded the specified criteria. Approximately one-third of the hours during

the recreation season exceed the criterion, due largely to upstream source loads.
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Table 4.3-2
Hours Exceeding Indiana’s E. coli Single Sample Water Quality Standard Criterion
During the Recreation Season (5,136 hours)'

Terre Haute CSOs
All Sources Alone

Location e hours % hours hours |% hours
Upstream of City CSOs 50 1621 31.6% 0 0.0%
US-40 Bridge 6.30 615 31.4% 72 4%
Fairbanks Park 5.50 1627 31.7% 04 2.0%
Downstream of CSOs 004 and 011 |4.70 1588 30.9% 43 2.8%
Downstream of WWTP 21.20 |1484 28.9% 174 3.4%

Notes:

! Defined for Recreation Season only (April-October); Single Sample Maximum Criterion = 235 cfu/100 mL

When considering the in-stream impact from the City’s CSOs, the single sample maximum criterion is
more restrictive than the 30-day criterion. This 1s because the City’s CSOs are intermittent discharges
and do not affect very many days within any given 30-day period. The concentration of E. w/ in the
CSO overtlow 1s several orders of magnitude higher than the Standard’s single sample maximum
criterion of 235 ¢fu/100 ml so the resulting in-stream concentration that includes a bacteria loads from
the City’s CSOs 1s likely to exceed 235 cfu/100 ml. Therefore, the City evaluated the in-stream water

quality benefits of the CSO control alternatives using the State’s single sample maximum criterion.
4.3.1 River Sensitivity to Sources of E. coli

The magnitude and relative contribution of upstream and City CSO sources of E. coli, as shown in
Figure 4.3-1, to compliance with the State’s water quality standards were evaluated by conducting
sensitivity simulations with the river model. Figure 4.3-3 shows the change in compliance with the
State’s single sample maximum E. coli criterion (235 cfu/100 ml) if the City’s CSOs were
completely eliminated. As this tigure illustrates, the river will still exceed the State’s criterion at least
20% of the hours in the recreation season (1,027 hours). This suggests that upstream and other
sources deliver sufficient load of bacteria to the portion of the river by Terre Haute so that
compliance with the State’s standards would not be achieved even if the City’s CSOs were

completely eliminated.
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Figure 4.3-3. Downstream Profile of Exceedances of Indiana’s Single Sample

Maximum E. coli Criterion (235 cfu/100 mL) with and without the City’s CSOs.
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5 Section Five — Public Participation

5.1 Introduction

The involvement of the public is vital to the success of any long term planning process for any public
works projects. The creation of the City of Terre Haute CSO Long-term Control Plan through its CAC
and its consultant has emphasized this involvement through both the original planning process and the
LTCP updates/revisions. In addition, establishing and maintaining public involvement is a requirement
of the IDEM guidance in completing the document. The City of Terre Haute has taken this

requirement of public involvement seriously as this section will describe.

5.2 Stakeholder Identification

Because CSO control is specific to each particular community, strong stakeholder support is essential to
promoting the plan to ratepayers, agencies, and third party interest groups. Early awareness of
stakeholder views and inputs can help ensure that the alternative selected responds to the beneficiary
community, and can also help identify potential environmental and social impacts that might otherwise
be overlooked. The mayor and administration has changed twice since the original CSO LTCP was
written. As a consequence of the local elections in November 2007, a new mayor and city
administration took office. Mayor-elect Duke Bennett reviewed the membership of the Citizen’s
Advisory Committee (CAC). He elected to reappoint most members and add some new members.
These educated stakeholders helped to provide input during the planning process which culminated

with the final alternative selection.

5.3 Public Participation Process

At the outset of the LTCP process, it was made clear that public involvement and notification were
essential to a successful implementation of the final plan. In order to accomplish this involvement,
several steps were taken. In August 2001, then Mayor Judith Anderson issued a press release informing
the public that the LTCP was under way and she was seeking volunteers to assist in the decision making
process by serving on a Citizen’s Advisory Committee. She issued a second press release in September
2001 after the original CAC members were appointed and notified the public of their meetings. After

the first press release, the mayor made available an information brochure titled “Terre Haute’s Plan to
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Fight Combined Sewer Overflows”. The brochure was written at a layman’s level to facilitate

understanding of the project and its requirements by the general public.

The staff from the WWTP also attended civic organization meetings to educate the public on combined
sewer overflows and the City’s options for improving water quality. Presentations were made to the
Environmental Committee of the Terre Haute Chamber of Commerce, the Kiwanis Club, the Breakfast

Optimists Club, and the Noon Optimists Club.

After the decision was made to revise and update the original I'TCP and seek other alternatives to meet
changing regulatory requirements in 2006-2007, the CAC was required to become involved in the
process again, however, due to the elapsed time since the original group’s meetings, there were some
necessary changes to the committee members. This re-shaped CAC was convened in meetings

beginning in 2008 after the CSO technical team had completed some key steps including:
¢ New flow monitoring in the CSO system to calibrate and develop a new SWMM model

e Development of new CSO control technologies and alternatives based on new CSO overtlow

data and typical year design storms.

¢ Ewvaluation of the affect current regulatory requirements would have on the necessary changes and

revisions to the LTCP

As discussed in detail later in this section, the CAC was presented information to refresh and/or
educate members on the City’s CSO system and LTCP requirements. Eventually, the meetings with the
CAC presented information regarding developed alternatives along with cost/performance data

necessary for their input regarding a selected plan.

During the period of alternative development with the CAC, the City entered into negotiations to
purchase the former wastewater treatment facility site of the International Paper property adjacent to
the City’s Main lift station and outfall 003. The cost benefit and volume of storage the existing 70
million gallon lagoons offered for CSO storage made this facility an attractive addition to most
alternatives developed in the LTCP. Based on concerns use of this facility for storage of combined
sewage would have on future use of and development of the Riverfront area, the Riverscape group
questioned the inclusion of these storage basins in the plan. Accordingly, additional meetings were held
to inform/update members of the Riverscape group whose mission s to develop the areas along the

Wabash River in accordance with a plan developed by their group and its consultant. The technical

City of Terre Haute Combined Sewer Overflow Long-Term Control Plan
HANNUM, WAGLE & CLINE ENGINEERING

5-2



team met with Riverscape members, the Terre Haute Chamber of Commerce and others to explain the
significant benefit the lagoons had on all alternatives based on their size and location, and how the use
of the lagoons could be mitigated to prevent odors and generally not detract from future potential

development.

Local newspaper and television coverage has been provided numerous times throughout the process to

educate the public. Some of the related articles are included in Appendix 5-1.
5.3.1 City Involvement

The City of Terre Haute wastewater system 1s under the direction or control of several
governmental units. Fach unit’s role in developing and implementing the LTCP 1is also

discussed in this section.

The City Council consists of nine members which are elected officials. The Council approves
the city budgets and rate adjustments, appropriates money to various departments and enacts,
repeals or amends local laws and ordinances. In regard to the wastewater system and the
LTCP, their most significant input will be consideration of any user rate adjustments necessary

to support revenue bond financing,.

The Board of Public Works and Safety consists of five members, which are appointed officials.
The Board 1s responsible for awarding contracts relative to the various city departments, and
will select professionals, contractors and other groups needed to mmplement a public works

project such as those required to implement the recommendations of the LTCP.

The Terre Haute Sanitary District Board of Sanitary Commissioners consists of three to five
appointed members including the City Engineer. The primary responsibility of the district is to
develop and plan sanitary and storm sewer interceptors, relief sewers and extensions to serve
the district. Revenues to support bonds for the work are funded through tax levies. Assuming
new interceptor or relief sewers are constructed as a result of the L'TCP, the district would be

involved in improving and overseeing the project.

The Terre Haute Wastewater Treatment Plant (WW1P) is run completely by City staff. The

management team and staff have been actively involved in the LTCP process and the resulting
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recommendations as the amount of CSO flows handled by the existing or expanded WW'IP

have a direct impact on CSO LTCP alternatives.
5.3.2 Mayor’s Appointment of Citizen’s Advisory Committee (CAC) (2 Phases)

As mentioned previously, the development of the LTCP has continued through several
administrations. In September of 2001, then Mayor Judith Anderson appointed the original 15
member Citizen’s Advisory Committee. The committee was formed to provide guidance to the city
and the consulting engineers as the CSO system models and study information were prepared.
They acted as a liaison between the general public and the city officials. The original committee

members were:

Bob Houghtalen Rose-Hulman Institute of Technology
Joyce Cadwallader St. Mary of the Woods

Dave Danneer Vigo County School Corp.

Bill Cultice Citizen

Mike Johnson Advanced Waste Management

Bob Hellman Attorney

George Azar City Council

Chris Pfaft Indiana Department of Commerce
Tim Porter Vigo County Area Planning

Chuck Adamson Indiana American Water

Timothy Hennessy WITWO

Chatles Botts Tri-Manufacturing

Janice Webster Ivy Tech

Jeff Duell GE Engine Services/Tri-Remanufacturing
Jack Roetker Vigo County Department of Health

The city conducted five public meetings via the original Citizen Advisory Committee between
September 2001 and April 2002. Those meetings were held not only to gain direction, but to also
disseminate information to the public through the committee. The meetings allowed open public
forum during the entire planning process which allowed the plan to be formulated in a manner that
is environmentally and economically responsible for Terre Haute and its citizens. The meetings
conducted with the CAC were intensive. They typically lasted for 2 to 3 hours and had significant
feedback and committee interaction. The various news media representatives were normally in

attendance.
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The first meeting was held September 27, 2001. The focus of that meeting was to explain:
¢ The history of the sewer system in Terre Haute,
o What a combined sewer is,
¢ The reason a LTCP 1s required,
¢ Their role in the LTCP process,
¢ The work plan on describing the river sampling and monitoring plan, and

¢ Discussion that input on public access to the river was needed at the next meeting in order to

determine priority areas.

The second meeting was conducted on November 29, 2001. The discussion items during the

meeting were as follows:
¢ Reminder on the purpose of the committee and their role,
e Update status of the sampling and modeling work,
¢ Review agency responses on sensitive areas and river assessment
e Forum on public access and uses observed along the river,
¢ Presentation on types of CSO control technologies, and

¢ Discussion that the next meeting would request their input on alternatives.

The committee concluded and verified that there are no sensitive areas. However, the committee
felt that the Fairbanks Park area should be considered a priority area. Therefore, the alternatives to
be developed should consider how to eliminate or reduce discharges in and upstream of the park. It
was also concluded that the area from Fairbanks Park and north could be the only possible area of
residential access. South of the park was considered to be industrial/commercial. The committee
concluded that there is no swimming or full body contact recreation in the Wabash River in Terre

Haute.

The third meeting was held on January 31, 2002. The meeting provided signiticant detail on the

work completed. The discussion items were as follows:
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¢ LDixplanation of the system characterization results of the collection system model and the

typical storms used in the evaluation,

¢ DPresentation on the volume of overflow from the CSOs predicted by the collection system

model,

* DPresentation on detailled CSO control alternatives that included specific project components

along with pros and cons,

¢  Options to eliminate, or relocate discharges in the priority area which will be beyond the knee

of the curve costs,
¢ Other projects and goals that should be incorporated into the plan, and

e Discussion regarding the next meeting which will review cost estimates and select the preferred

alternative.

Citizen Advisory Committee Meeting No. 4 was held on March 18, 2002. The meeting discussed the

tollowing topics:

e The results of the river modeling for the control alternatives, which included, days of the

exceedance of water quality standards and CSO impacts on the river,
¢ Review of the work items associated with the alternatives and options,

¢ Discussion of the costs estimates for the alternatives and options along with the cost

effectiveness evaluation by the Present Worth Analysis.

¢ The possibility of using existing industrial treatment facilities that are underutilized along 1+t St.
and the vicinity of potential storage tanks. The owner of the property was present and also

offered input,

¢ DPresentation of the resulting “Knee of the Curve” analysis which showed the In-line storage

alternative (No. 1) to primarily be the lowest cost alternative,
e The minimum project cost based on the LTCP guidance economic affordability limit,
¢ Terre Haute’s Socio-Economic indicator and the resulting implementation period required,

¢ Possible phasing options, and
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Discussion of the next meeting which would have potential rate impacts

The final CAC meeting of the original members was held April 16, 2002. It was held to finalize the

committee’s input of the plan. The specific discussion ttems included:

Review of proposal from Wabash Environmental Technology,

Review of the work items selected in the plan,

Finalized project costs for the recommended plan,

An implementation schedule for the plan, and

The resulting impact on the user rates.

In 2008, after several meetings had been held with IDEM concerning the review of the initial LTCP

submittal, enactment of the revised regulatory requirements, and development of a plan to

revise/update the LTCP, the City re-engaged the CAC, with some revisions to the member list due

to the time which had elapsed since the original planning. Also, since the submission of the original

LTCP, new flow monitoring had been completed, a new SWMM model developed and calibrated,

rehabilitation of large diameter combined sewers had been completed to allow for in-line storage of

CSO flows and new CSO control technologies had been developed. The new CAC committee

members consisted of the following:

Mike Robinson
Joyce Cadwallader
Franklin Fennell
Bill Culltice

Mike Johnson
Darrick Scott
Todd Nation
Bryan Duncan
Jeremy Weir
Chuck Adamson
Timothy Hennessy
Janice Webster
Jett Duell

Steve Thompson

City of Terre Haute

Rose Hulman Institute of Technology
St. Mary of the Woods

Vigo Co School Corp

Citizen

Advanced Waste Management
County Council

City Council

ISU

Vigo County Area Planning Commissioner
IN-American Water Co

WIWO

Ivy Tech

GE Engine Services/Tri-Remanuf
Department of Health Administrator
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Joe Weber Maple System
Jett Perry Riverfront Committee

This revised committee met 4 times during the course of developing and revising the LTCP. The
group met on May 20, 2008 and February 15, June 23 and November 1 in 2010. The meetings
discussed plan requirements and purpose of the CAC, updated regulatory requirements, updated
SWMM model results, new alternatives development and analysis, and the proposed plan along with
total cost considerations. After each meeting was held, the most current power point presentation
was made available to the public on the Terre Haute Clean Water website. Handouts of the

presentations given at these meetings are included in Appendix 5-2.

The first meeting of the revised CAC was held on May 20, 2008 and was largely informational. The

meeting included the following topics:

e Introduction of the CAC to the City of Terre Haute Combined Sewer System (for the

benefit of new members),
¢ History of the Sewer System in Terre Haute,
e “Farly Action Items” that were completed after development of the original LTCP,

¢ Required updates to the Long Term Control Plan,
0 New IDEM requirements

o Potential further “Early Action Items”

State Judicial Agreement Requirements relative to the new plan and schedule.

The second meeting of the CAC was held on February 15, 2010 and discussed the following:
¢ Review of the existing CSO system,
e DPresentation of activities completed since last CAC meeting including:

o River Model Wet Weather Results Approved by IDEM,

o Development of seven system-wide control plan alternatives,

o Initial screening of control plan alternatives to three or four final alternatives,

o IDEM Approval of Alternative Screening/Methodology,
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o Geotechnical testing of soil protiles along the river,
o SWMM model analysis of developed and screened alternatives,
o International Paper property acquisition investigation.
The third meeting of the CAC was held on June 23, 2010. The topics discussed included:
¢ Upcoming Long Term Control Plan Updates,
e Existing Pollutant Sources in the Wabash River (e. Coli),
¢ Range of Screened Alternatives and request for input,
¢ Estimated Sewer Rate Impacts of the screened alternatives and request for input,
¢ Upcoming activities required.

The fourth and final CAC meeting during the LTCP planning stages was held on November 1, 2010.

The tollowing topics were discussed:
¢ Review CSO LTCP requirements and past meeting information,
e Present Evaluation Data for final three alternatives including:
o Overflow Frequency and Volume,
o River impacts,
o Costs and User Rate Impacts,
¢ Discussion of CAC’s input on final alternative selection,
¢ Review process for finalization of the LTCP for submittal to IDEM.

This final meeting allowed the CAC members to provide recommendations to the Sanitary District
Board before a final alternative was selected by the sanitary district. While the CAC considered and
favored the environmental benefit Alternative 7B offered at 0 overflows, they understood the
financial impact given the overall needs of the utility was too significant and thus a lower level of
control was necessary to consider. The group did continue to support consideration of Fairbanks

Park as a priority area and to take into account future expansion plans for ISU with regard to CSO’s
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009 and 010. The CAC members were invited to attend the Sanitary District meeting on November

3, 2010 to provide input.

The Citizen’s Advisory Committee was asked to continue to meet as the project 1s implemented.
This will allow the city to obtain input from the public as the work begins to impact their daily lives.

Such input could prompt the implementation schedule to be adjusted as permitted by IDEM.

5.4  Public Meetings and Public Education

In addition to the meetings conducted prior to the City’s initial ITCP submittal to IDEM, the City and
its consultants discussed the Long Term Control Plan progress at the Sanitary District meetings held bi-
monthly. The consultants provided updates to the Board on a regular basis between 2003 and 2010 as

to the progress of ongoing tasks.

City staff members, including Mayor Bennett, also attended civic organizational meetings over several
months to educate the public about the CSO project. The discussion included the history of CSOs,
what 1s required of the City of Terre Haute and other Indiana communities regarding CSO control, and

the plan of attack to complete the L'TCP.

In addition, the Technical Team met with the Riverscape organization to provide information regarding
the City’s plans for land use along the river and 2 member of the group was added to the CAC for the
final 3 meetings. The Riverscape group expressed concerns of odor resulting from the use of the
International Paper ponds for CSO storage. The final selected alternative includes mitigation of
potential odor sources at the storage ponds and significant discussion occurred between the technical

team and the Riverscape group regarding the use of the site.

A final public meeting was held on January 24, 2011 to present the plan and the final selected alternative

to the public. The presentation to the public is included in Appendix 5-2.

5.5 Community Notification Program

As a part of this LTCP, a proposed notification program was established. The IDEM guidance requires
that a program be implemented that will provide warning when an overflow events is occurring or
when there is likelthood that one will occur within twenty-four hours. The City has previously
completed finalized this procedure and submitted it to IDEM. The procedure is generally summarized

in the remaining sections of this chapter.
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5.5.1 Signage

All the CSO outfall structures now have public warning signs. Signs have been posted along the
Wabash River. All signs follow the requirements of the IDEM guidance and contain language
stating that the waters could be polluted after rainfall and snow melts. The signs also state “No

swimming or wading is allowed.”
5.5.2 Notification

The City developed a finalized plan for public notification. The plan involves sending an invitation
in March of each year to property owners along the river plus downstream, and to the media outlets
(Newspaper, Television, and Radio) as required by the guidance. It asks each party if they wish to
receive the notification of: 1) Occurring combined sewer overflow events, or 2) That there s a
likelihood of one to occur within twenty four hours. If they request such notification, then they are
included on a list to notify along with Fairbanks Park. A copy of the public notification procedure
(including the public notice, the notification list and a list of affected persons) s included in

Appendix 5-3.

The notifications must be documented and recorded for submission to IDEM. Such documentation
will further the efforts of notifying and educating the public about their combined sewer overflow

status.

5.6  Print and Electronic Media Coverage

As mentioned previously, information about CSOs is available on the Terre Haute Clean Water website,

www.terrehautecleanwater.com. The purpose of the website 1s to educate the public about CSOs in
general as well as provide a history of the CSOs in the Midwest and specifically Terre Haute. The
website also provides information about what the City is currently doing about them as well as future
plans for the reduction of CSO events. All brochures used for public education and awareness are
available on this website. The presentations made to the Citizens Advisory Committees and other local
groups have also been posted on this website. Once approved by IDEM, the entire CSO LTCP will

also be available on the website.
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6 Section Six — Development of CSO Control Alternatives

6.1

Introduction

It 1s required that the CSO Long Term Control Plan (LTCP) contains an evaluation of a reasonable

range of control alternatives. This section describes the process that the City of Terre Haute team used

to develop and evaluate CSO control alternatives. The selection process included considerations of the

water quality benefits and equivalent affordable cost standards of various alternatives developed to meet

the goals of the CSO Long Term Control Plan (LTCP). The focus of the evaluation was the reduction

of overflow frequencies and volumes of discharge which in turn would reduce stream bacteria, solids

and floatables entering the river.

6.2

Goals of the CSO Control Plan

The CAC and technical committee identified the following goals:
1. Comply with IDEM requirements
2. Reduce in-stream bacteria from CSOs

3. Eliminate / reduce CSOs 005, 006, 007 and 008 in Faitbanks Park

¢ This is considered a priority area given the potential access to the river by park

users
4. Wastewater Treatment Plant (WWTP) Improvements
¢ Provide new preliminary treatment facility

¢ Upgrade sustained wet weather peak treatment capacity to 48 MGD 1n all sections

of the plant
* Replace and upgrade old equipment

¢ Eliminate peak flow bottlenecks at the Plant
5. Maximize flow to the WWTP

6. Generally site new CSO control facilities to allow for ISU campus expansion near the river
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7. Control and eliminate floatables from CSOs in accordance with NPDES permit

requirements

8. Provide Protection Within Wellhead Protection Zone (This was accomplished as an “early
action” project through rehabilitation of large diameter pipe within the wellhead protection

area).

9. Reasonable sewer rate increase based on total project cost with consideration given to

phasing the proposed work

10. Effective Odor Control at WWTTP

6.3 Evaluation Factors

The LTCP utilized several factors to screen and evaluate alternatives for CSO Control including cost-

effectiveness, regulatory compliance, technical feasibility, and community input.

For the CSO LTCP, the City of Terre Haute developed a range of alternatives based on the typical year
rainfall of 1978 approved by IDEM. Alternatives were evaluated ranging from “No Action” to
complete closure of all CSO. Costs of each alternative were determined and corresponding affordability
was calculated for each alternative. If the alternative to close all outfalls 1s deemed unatfordable then
the City would perform a UAA to seek a Wet Weather Limited Use subcategory for the CSO-receiving

waters, which would temporarily suspend the Recreational Use designation.

The CSO Policy requires that the CSO control program that is selected be sufficient to meet water
quality standards and other CWA requirements. A post-construction water quality assessment program
of monitoring or modeling is necessary to demonstrate compliance with water quality standards,

regardless of which approach 1s taken.

The tollowing evaluation criteria were utilized by the Technical Team to evaluate the CSO control

technologies and alternatives under either approach for the selected plan of the LTCP.
6.3.1 Cost Effectiveness

The cost effectiveness of each control alternative will be determined by comparing the reduction on
CSO overflows to the cost of the alternative. Alternatives for the different design storms system-
wide overflow frequencies will be investigated and the alternative that can achieve the desired goals

at the lowest cost will be considered to be most cost effective.
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6.3.2 Regulatory Compliance

The Terre Haute CSO LTCP technical team developed and evaluated alternatives in accordance
with EPA and IDEM CSO control policies. The selected alternative will comply with appropriate

regulatory requirements or amended standards as designated through a UAA.
6.3.3 Non-Monetary Factors

The non-monetary factors included environmental issues/impacts, technical 1ssues, implementation
issues, priority areas, and public acceptance. These factors while not deciding factors in the CSO

control selection process are considered in the overall evaluation of alternatives.

Environmental Issues/Impacts

Alternatives evaluated take into account environmental issues/impacts, which include wetlands,
floodplains, geotechnical and groundwater sources, threatened and endangered species, water

quality impacts from construction, and future operational odors from the facilities.

Technical Issues

The evaluation of CSO control alternatives included the following technical 1ssues:

e Construction feasibility — how complex it 1s to construct the facilities included in each of the

alternatives.

o Operability/reliability — the level of complexity of the technologies involved and the impact
this would have on the City’s ability to operate the systems, and the number of remote

facilities that will affect the reliability of the alternative and operational capacity of the utility.

e Expandability — alternatives should have the ability to expand in the future if regulatory

requirements dictate.

Implementation Issues

The evaluation of alternatives included implementation considerations, which included the ability to
phase the implementation of various elements of an alternative. These factors included land
availability, complex construction and interrelation of elements (i.e., building conveyance to a new
treatment facility prior to completing the treatment facility.) Ultimately, the ability to construct a

comprehensive alternative in multiple phases will allow the utility to defer costs and rate impacts
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upon the users over a longer period of time while still making progress toward improvement of

water quality.

Public Acceptance

The control alternatives were evaluated on the ability to receive public acceptance. Public
acceptance 1s relative to the level of disruption a CSO project would have on local businesses and
neighborhoods during construction and during the operation of the facility. Consideration of
future community planning and development mn proposed project areas was also considered
particularly in the Wabash River area as recent planning efforts have been completed for future

development and utilization of that area.
6.3.4 Community and Technical Committee Input

As part of the public participation program, the Mayor of the City of Terre Haute appointed a
Citizen Advisory Committee (CAC). During the nearly 12 year development of the LTCP, the CAC
consisted of two separately appointed groups (with some common members). The CAC was an
integral part of the CSO control alternative development and evaluation process during both the
original CSO LTCP development stage as well as the revision process/final LTCP development.
The input and comments of the CAC during both periods were considered in the completion of the
LTCP.

In addition to the CAC, a technical committee team was also established. The technical committee
included wastewater treatment plant staff, the City Engineer and staff, and the team of
environmental, engineering, financial and legal consultants, led by Hannum Wagle and Cline
Engineering. The technical team developed and evaluated alternatives for presentation to the CAC.
At the first CAC meeting (during both initial and final phases), a description of the system and
regulatory requirements was presented to “educate” the group, and individual CSO control
technologies were introduced to the committee and screened based on CAC input. The technical
team then integrated the feasible technologies into comprehensive system-wide CSO control
alternatives. The integrated comprehensive alternatives were then presented to the CAC. The
advantages and disadvantages of each alternative, along with non-monetary benefits, were
presented. After receiving feedback from the CAC, the integrated alternatives were further refined.

The alternatives were then modeled and costs and performance were estimated at different levels of
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CSO control. The final alternatives, along with the present worth costs, were then presented to the

CAC for final input and development of the recommended plan.

6.4 Initial Screening of CSO Control Technologies

A wide range of CSO control technologies applicable to Terre Haute’s combined sewer system were
initially considered by the technical team. The technologies were grouped into the following general

categories:
e Collection System Control
e Storage Technologies
e Treatment Technologies
6.4.1 Collection System Control

The objective of using collection system technologies as a control alternative is to reduce the
amount of combined sewage into the collection system below the WWTP capacity during wet

weather. Collection system controls fall into the following categories:
1. Inflow/Infiltration Reduction
2. Real Time Control
3. Sewer Separation
4. Outfall Consolidation/Relocation
6.4.1.1 Inflow/Infiltration Reduction

Inflow/Infiltration reduction involves the elimination of storm water connections to the
combined sewer system. Generally this involves the disconnection of rain leaders from the
combined sewer system and the resulting storm runoff is diverted elsewhere. Depending on the
neighborhood, the leaders may be run to a dry well, vegetation bed, a lawn, a storm sewer or the
street. For most residences in the combined sewer area, the most feasible rain leader
disconnection scheme is diversion to the lawn or dry wells. The diversion to the street
contributes to nuisance street flooding and only briefly delays the water from entering the

combined sewer system through combined sewer connected catch basins.
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There are newer “green technology” opportunities for inflow/infiltration reduction which will

be discussed in greater detail later in this section.
6.4.1.2 Real Time Control

Real-time control (RTC) 1s a sophisticated in-line storage method that uses sewer depth and
rainfall monitors to control the amount of wastewater being stored, transported, and directed
throughout the existing combined sewer system. This method of CSO flow control can be
highly automated and can increase efficiency and holding capacity within the existing sewer
system by creating real-time response to rain as it falls over the city. Dams or gates allow
sewage to flow from one trunk sewer into another during intense rainfall and runoff, and can

hold flow back when rain subsides and capacity is needed in another part of the city.

Monitors necessary to control the storage of flow in existing sewers require a power source and
telecommunication lines to communicate with a central computer system. The computer
system processes the monitoring data every few seconds or minutes, using data to make control
decisions at the CSO, such as whether to inflate or deflate in-line dams, or raise/lower flow
control weirs. These instantaneous decisions cannot always rely upon depth data alone but

must also incorporate rainfall data.

Releasing in-system storage volumes by deflating a dam or lowering a weir is not instantaneous.
Therefore, incorporating rainfall data into the decision process is necessary to give the system
enough time to react to an approaching storm that has intensities or duration that will breach
the storage limit, thus preparing the in-system storage release process before basement or
surface flooding occurs. Rain gauges must be spaced to accurately monitor the average storm
size of four to five miles. A real-time control system of this type maximizes the full storage
capability of the existing collection system while avoiding upstream basement flooding and
spills to the environment, thereby minimizing public health concerns and CSO impacts on the
recetving water. The size of the Terre Haute system’s main combined trunk sewers allows this

option to recetve serious consideration.

Static flow control devices, such as vortex valves are generally used for flow control in
conjunction with other devices that provide the storage, such as inflatable dams, weir structures
or concrete storage tanks. The inherent storage capacity of the existing City of Terre Haute

sewer collection system allows for a 77% capture. The actual capture rate that might be
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attained through RTC could be significantly higher if flows are transferred between trunk

sewers or if the RTC devices were installed in small diameter sewers also.

However, while RTC does potentially increase storage at a relatively low cost, the risk of
flooding basements with raw sewage increase as additional RTC devices are installed in the
collection system and as storage 1s attempted i smaller sewers. While RTC reduces capital
costs of CSO controls, operation and maintenance costs can be more expensive over the long-
term. Purthermore, proper operation and maintenance of an RTC system is exceptionally
critical to protecting citizens from basement flooding.  Also, flooded buildings pose a
significantly higher likelthood of unintentional human contact and resulting health effects than

combined sewer overflow into the streams.

RTC could be used in selective areas of the system and as part of a larger more complex plan
and thus, provide the basis for system-wide control and minimization of structural capital
improvements that could result in a more cost-effective solution for CSO control.  All
components of CSO control, including flow, level and rain gauge data, in-line storage, off-line
storage, maximization of flow to existing treatment, and additional high-rate treatment could all

become an integral part of the RTC System.
6.4.1.3 Sewer Separation

Sewer separation is the conversion of a combined sewer system, or sub-system into a system of
separate sanitary sewers and storm sewers. This alternative prevents sanitary wastewater from
being discharged to receiving waters. However, when combined sewers are separated, storm
sewer discharges will greatly increase and contribute additional pollutant load to the receiving
waters since storm water will no longer be captured and treated in the combined sewer system.
New stringent storm water regulations may at some point in the future require some type of
pollutant control on the storm water system. In addition, this alternative involves substantial
citywide excavation, thus exacerbating street disruption problems. Varying degrees of sewer
separation could be achieved with rain leader (gutters and downspouts) disconnection, partial

separation, and complete separation.

With partial separation, combined sewers are separated in the streets only, or other public right
of way. This 1s accomplished by constructing either a new sanitary wastewater system or a new

storm water system.
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In addition to separation of sewers in the streets, storm water runoff from each private
residence or building such as from rooftops and parking lots 1s also separated. See Figures 6.3-
1A and 6.3-1B for a schematic of how sewer separation can be achieved. For other cities,
separation has proved most feasible for CSO areas of 200 acres or less. Terre Haute has
approximately 5,000 acres of combined sewers, therefore, this is likely not a feasible option as a
stand-alone CSO control alternative except, possibly, in small, discrete areas of the City or

portions of CSO basins, and as a part of a more comprehensive CSO LTCP.
6.4.1.4 Outfall Consolidation/Relocation

Outfall consolidation allows nearby outfalls to be joined together, eliminating the number of
outfall points. The elimination of outfalls reduces the monitoring requirement and localizes
end-of-pipe treatment technologies, like floatable controls. Outfall consolidation, as well as
outfall relocation, can be used to direct CSO flows, via larger conveyance relief sewers, away
from specific areas. This method may be used to address sensitive and priority areas. As with
Fairbanks Park, a priority area with several outfalls within the park, outfalls could be
consolidated or relocated to improve the aesthetics and the river water quality at the park. The
close proximity of several outfalls in the system allows outfall consolidation and elimination in

the Terre Haute system.

2 Storage Technologies

The objective of using storage technologies as a control alternative is to capture combined sewage

in excess of the WWTP capacity during wet weather for controlled release into the collection

system for conveyance to the WWTP after storm events. Storage options fall into the tollowing

categories:
1. Storm water storage ahead of combined system;
2. In-line Storage - Storage of CSO flows within the sewer system;
3. Off-line storage of CSO flows.

6.4.2.1 Storm Water Storage ahead of Combined System

There are two ways to provide storage of runoff prior to entering the combined system and

mixing with the sanitary flow. One method is to require industries or other large property
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developments to build detention basins and release the storm water after storm events. Terre
Haute has a small industry base that 1s connected to the combined sewer system. However,
storm water contributions to the combined sewers from industries are not significant. The
other opportunities within this option are to detain, with wet or dry detention basin, runoff
from residential or commercial property within the combined sewer service area. Terre Haute’s
combined sewer service area is fully developed, which would make locating necessary basins

very difficult.

The other methods of providing storage of CSO flows are to collect combined sewage prior to
the outfall. This can be accomplished with in-line storage, off-line storage tanks, or a
combination of the two technologies. The storage volumes required in Terre Haute are large,
particulatly at higher levels of control. As a result, storage can best be achieved in a cost
effective manner by utilization of large earthen basins — which the International Paper lagoons
(described later in this section) located adjacent to the Wabash River and the city’s main lift
station offer. Some flows could be feasibly stored by utilizing storage tanks, while tunnels
require large volumes of storage to be cost effective and thus, should also be further

considered. The following is a detailed description of feasible storage options for the City.
6.4.2.2 In-line Storage

In-line storage optimizes the use of the existing storage capacity of the combined sewer
collection system to reduce overflow volumes. It often proves to be less expensive than other
alternatives since there are signiticantly lower construction costs involved due to the use of
existing infrastructure. It also proves to be the most attractive alternative since existing facilities

are most efficiently utilized without the disruptions of major construction.

This technology cannot typically be used alone to achieve complete control of substantial wet-
weather events. In-line storage can only be used if sufficient capacity is available within the
collection system and to a lesser degree at the treatment plant. By utilizing this alternative, there
is increased risk of basement or street flooding, increased opportunity for sediment deposition,
and higher costs associated with maintenance of regulators, inflatable dams, level control weirs
and other features to ensure proper functioning. Some examples of controls are: regulators,
vortex valves, inflatable dams, motor- or hydraulically-operated sluice gates or weirs, raising

static regulators, and system-wide real-time control.
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Fach trunk sewer of the Terre Haute collection system was investigated for available storage
capacity during the initial LTCP development and reconfirmed during the final plan
development. The areas best suited for in-line storage are the large, flat combined sewers
associated with the large CSO outfalls such as Hulman/Idaho, Ohio and Walnut Street

combined sewers. An example of an end of pipe inflatable dam is shown in Figure 6.3-2.

Figure 6.3-2 Inflatable Dam

In-line storage will only extend to a location upstream (the storage limit) where the water
elevation in the combined trunk sewer equals the elevation of the outfall pipe or regulator
downstream. If an attempt is made to store wastewater above this storage limit, it is likely to

overflow into the manholes and basements.

One storage technology that has been evaluated as a control alternative is inflatable dams.

Inflatable dams are rubber fabric devices which can be inflated during wet weather conditions

City of Terre Haute Combined Sewer Overflow Long-Term Control Plan

HANNUM, WAGLE & CLINE ENGINEERING
6-10



Revision #2 — September 2014

to hold wastewater within the sewer and prevent combined sewage from entering the recetving
stream. These dams, which are normally in the deflated (closed) position, can be designed to
activate (inflate) automatically from a master control center in response to upstream water levels
or surface rainfall data. If monitors indicate that the in-line storage volume may exceed the
storage limit, then the dam structure i1s automatically deflated, and a CSO occurs. In the event
of an exhaust valve malfunction or other system breakdown (t.e. electrical power failure), the
dam contains a safety valve that would deflate the dam and prevent backups into basements

and streets.

The air supply to inflate the dam, which is either produced by a compressor or supplied from a
storage tank, is located on site in an equipment vault. This on-site equipment vault also

contains a manual control to deflate the dam in case of equipment failure.

Since the dams are generally made from a heavy fabric or rubber, they should not require a
substantial amount of in-pipe maintenance; however, some maintenance will be required for the
instrumentation inside the equipment vault. Also, these dams must include pressure relief
valves, mechanical deflation controls and backup manual deflation valves to ensure that
basement or street flooding does not occur during a power failure. Finally, installation of the
dams does not require major reconstruction of the existing system, therefore limiting the

amount of time and manpower needed.

Although the fabric and rubber material used in these structures is durable, sharp objects can
penetrate it. In addition, since inflatable dams are installed directly inside the combined sewer
outfall pipe, they must be able to accommodate the various pipe shapes in the City’s system.
Currently an inflatable dam cannot accommodate two pipe shapes: rectangular pipe outfalls

with a rise greater than the span and semicircular pipe outfalls that are not rounded at the base.

Another option for in-line storage which would operate similar to inflatable dams would be an
operable weir structure. This type of control would include a large concrete structure located
near the outfall of a CSO and would contain an adjustable weir/gate which could rise and block
flow in the combined sewer based on system conditions. The Hulman, Walnut and Ohio
combined sewers were identified as potential locations for this type of control technology. The
control or operation of the weir/gate would be very similar to the inflatable dam with similar

system monitoring and safety systems to prevent system overflows or basement backups.
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6.4.2.3 Off-line Storage

Another CSO control alternative that has been evaluated for a storage option 1s using off-line
structures such as earthen basins or closed concrete tanks. The type of storage structure

requires very different operations and design considerations.

Closed concrete tanks typically include odor control systems, washdown/solids removal
systems, and access for cleaning and maintenance. Closed concrete tanks have been
constructed below grade such that the surface at grade can be used for parks, playgrounds,
parking or other light uses. Closed concrete tanks are potentially viable alternatives for Terre
Haute’s combined sewer system. A typical layout is shown on Figure 6.3-3. Depending upon
the elevation of the CSO and surrounding ground, the tanks could be below grade with gravity
influent and pumped effluent, or above grade with pumped influent and gravity effluent to the

CSO, main interceptor or new relief sewer.

Farthen basins often provide a more cost effective method for CSO flow storage; however,
their construction near urbanized areas has often been a problem from a public perception
perspective.  As a result, earthen basins were initially not considered for off-line CSO flow
storage in the original I TCP. However, during the development of the final LTCP, an existing
paper manufacturing facility located along the Wabash River and directly north of I-70 and the
City’s Main Lift Station (along with the Turner (CSO 003) Outfall) became decommissioned
and the land and an existing lagoon-type wastewater treatment facility available for purchase.
The facility’s treatment system consisted ot a 5-cell lagoon system which has a capacity to hold
and store up to 60 MG of combined wastewater iy utilizing the two larger basins as shown in
Figure 6.3-4. Given the ideal location of this facility and the fact that the facilities for storage
exist, the technical team concurred that the City should consider this off-line storage option in
some or all potential comprehensive control alternatives for the system. The ponds to be
utilized would require a new liner system with piping and control structures be installed along

with wash-down facilities.

An existing wastewater treatment facility, Wabash Environmental Technologies (WET), exists
just north of the Hulman (004) outfall. The facility has storage tanks available on site which
could be used for CSO storage in lieu of or in combination with new off-line storage tanks.

However, given the daily treatment and storage capacity of the facility of 1.9 MGD, and given
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the rate of CSO flows at this location (assuming only the Hulman/Idaho systems, and not
upstream flows) and the subsequent volume of storage required, this facility would not be
adequate nor economical for use as a CSO off-line storage facility. The existing tanks would fill

up in less than 20 minutes at the start of a CSO event that last several hours.
6.4.3 Treatment and Floatables Controls Technologies

There are two types of treatment technologies for CSO flows: treatment at the CSO outfall and
treatment expansion of the existing treatment plant. Given its condition and capacity, expansion of
the existing treatment plant is considered common to any CSO plan developed and will be
discussed in detail elsewhere in the report.  Terre Haute CSO outfalls are all located near the
riverbanks and in the floodplain of the Wabash River, thus locating and constructing a treatment
tacility near any of the outfalls would prove ditficult. There are two types of CSO outfall treatment

facilities: high-rate treatment and floatables control.

Providing high rate treatment facilities at B 18 the outfalls would be expensive because the peak
wet weather flow rate in the collection system would have to be pumped up to each treatment unit.
Also, disinfection chemicals would have to be handled at each treatment unit. Additionally, and
perhaps most importantly, the remoteness of some of the outfalls would make operation of a
“satellite” treatment facility difficult, and the construction of this type of facility(s) would require
additional NPDES permits for the City. Provichng a high rafe treatment facility af the IP site could
be an alternative to providing high rate treatment Facilities at each outfall. This facility could utilize
the main lift stanion to pump flows up to the treatment unit.  Also, similar to a new facility B skl
i), use of this facility would require an additional NPDES permit to be held by the City. [1 fih

rate treatment is discussed in more detail in Section 6.4.3 4.

Conversely, floatable controls provide screening and removal of floatables from combined sewer
overflows only and are actually an NPDES permit requirement for existing outfalls. As a result, a
form of floatable controls will be provided at each outfall which will remain as a result of the CSO
LTCP selected plan implementation. In 2005, after submission of the original LTCP, a study was
completed by Malcolm Pirnie for the selection of and installation of floatables control on the Tertre
Haute CSO’s. The study was conducted prior to the consideration of consolidation or elimination

of any of the outfalls as a result of the selected plan of the final LTCP. The following sections
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s various technologies considered available and feasible for the Terre Haute outfalls for

floatables control as detailed in the Malcolm Pienie study.
6.4.3.1 Screens

Screening devices can be used to prevent floatables from being discharged from CSOs to
recetving water bodies during wet weather after floatables have entered the combined sewer
system. Screening of CSOs can potentially be challenging because the quantities and loading
rates of floatables and solids vary widely during CSO events, from first flush at the initiation of
the event to more dilute conditions towards the end of the event. If a period of drought 1s
followed by a significant storm event, the quantity of floatables and solids discharged from
CSOs will likely be high. However, if two storm events occur on consecutive days, the quantity
of floatables and solids discharges from the CSOs from the second day's storm would be
reduced. Selected screening systems for CSO control must be designed with sufficient flexibility
to adapt to the fluctuations in floatables and solids loading conditions. Screening systems for
floatables control in combined systems are typically installed in regulator chambers to prevent
solids from being discharged from CSO outfalls. Screening devices that were included in the

technology screening process for Terre Haute’s System include:
e Static bar screens
® Vertical mechanical screens

e Horizontal mechanical bar screens

Static Bar Screens

Static bar screens are one of the least expensive forms of screening technologies available.
The static bar screen consists of sturdy bars, aligned in parallel to one another and typically
spaced 0.5 to 1.0 inches apart. The screens are fixed in place, trapping solids and floatable
material. Static bar screens are manual, stand-alone systems without any mechanical moving
parts or any automated cleaning mechanisms, thus requiring intensive operation labor. The

advantages of static bar screens include:
e Capital installation costs are low.

® Since there are no moving parts, no mechanical repairs are needed.
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¢ The disadvantages of static bar screens include:

® Periodic manual raking and removal of solids and floatables from the screen is required.
Maintenance crews are generally required to visit each screen during and after each storm

event to ensure that screens do not become clogged and restrict flows.
¢ Manual raking and removal of screenings during overflow events is impossible.

® Regular visitation of bar screens increases the frequency of confined space entry by

maintenance personnel.

® Static bar screens typically require significant space for installation when high flows are

expected.

® Static bar screens have the potential to clog with solids and floatables, which could cause
tflow restrictions and surcharges in upstream trunk sewers, which could lead to basement

backups and street flooding around catch basins.

For the CSO outtalls that discharge infrequently and low volumes, static screens can be used.
Some commercially available static screens are equipped with flushing water devices that can
be activated after overtlow events. For high volume discharges, clogging is certain without the
addition of an automatic cleaning device and operators will have to be present at each
location during or immediately after each storm event to ensure that the screens will not

become clogged.

Vertical Mechanical Screens

Vertical mechanical bar screens are typically equipped with a vertical, inclined, static bar
screen rack which remains submerged below the water surface, and a mechanical rake arm
which remains above the water surface. When the bar rack requires cleaning, the mechanism
periodically drives the rake arm vertically down below the water surface and on to the bar
rack and then rakes the bars clean. The rake arm continues to rake upward on the screen to a
discharge chute, where the solids and floatables are dumped into a storage container.
Mechanical screens with perforated plate belts are also available. The perforated plate screen

belt moves vertically upward continuous or intermittent. The perforated plate is typically
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cleaned with brushes and water sprays at the discharge chute. The advantages of vertical

mechanical screens include:

e Having been used in wastewater treatment for decades, the technology is well known,

understood, and reliable.

® The cleaning mechanisms prevent the screen from clogging and may be programmed to

activate when high water levels are detected in a chamber.
e Addition of water 1s possible to flush solids and floatables back to the interceptor.

e Mechanical screens are effective for removal of solids and floatables of 114 inches and

greater in size.
® The disadvantages of vertical mechanical screens include:

® The mechanical and electrical components have more O&M requirements than other non-

mechanical screening options.

e High height clearances are involved, which may present a problem at some overflow

locations.

e Additional concrete or other structures may be required to house the screening facilities.

Horizontal Mechanical Bar Screens

Horizontal mechanical bar screens are a relatively new technology being utilized in the United
States to screen solids and floatables, though the screens are already being utilized in Furope
for CSO control. The screens are rigid, weir-mounted, and constructed of narrow, corrosion
resistant stainless steel bars with evenly spaced openings. The screening bars are designed in
continuous runs with no intermediate supports to collect solids. The screen 1s activated
automatically by a level sensor as storm water rises sufficiently to overflow the weir of the
screen. When the screen requires cleaning, a hydraulically-driven rake assembly travels
horizontally back and forth across the screen, combing away solids trapped on the screen.
The combing tines carry the solids to one end of the screen for disposal back into the

wastewater channel. The advantages of horizontal mechanical bar screens include:

® The rake arm assembly prevents the bar screen from clogging and may be programmed to
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activate when high water levels are detected in the chamber.

® Bar screens consist of thick, heavy-duty bars, which are more structurally sturdy during high

storm flows than other wire mesh-type screens.

e Solids and floatables are "pushed back" into the wastewater channel to be handled at the
treatment plant. Therefore, there are minimal maintenance personnel costs for screenings

pickup and transportation.

® Horizontal mechanical bar screens are effective for removal of solids and floatables of 1/6

inches and greater in size.
¢ The disadvantages of horizontal mechanical bar screens include:
® The technology is relatively new.

® The mechanical and electrical components have more O&M requirements than other non-

mechanical screening systems.

Vortex-Type Separators

A vortex separator is a cylindrical unit, which uses the hydrodynamics of swirling or vortex
velocities to concentrate and remove solids and grit. The unit has no moving parts. Storm
flows enter the unit tangent to the cylindrical chamber to create a swirling vortex that imparts
velocities beneficial to separating solids out of liquids. Vortex separation occurs when the
circulating suspended solids are drawn to the center of the swirl and are directed down
toward the center of the unit where the solids concentrate. This mixture of concentrated
solids and wastewater is then removed from the bottom of the unit by a "foul" sewer pipe,
which directs the foul sewer flow back to the interceptor continuing flow to the treatment
plant. The clarified effluent exits the top of the unit and 1s discharged to the receiving outfall

through an outfall pipe from the vortex separator unit.

Currently, there are various model types of vortex separators in use; despite variations among
the different types, the principles of operation of most models are essentially the same. The

advantages of vortex separators include:

® Vortex separators are a viable CSO control technology that has been installed in several

locations in the U.S., Britain, Germany, Japan, and other countries.
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¢ Depending on the type of vortex separator, it is possible to pump the floatables and solids
collected by the vortex separator into the interceptor with a cleanout pump, thus

eliminating the need for mechanical cleaning.

® Smaller manufactured vortex units are commercially available.

The disadvantages of vortex separators include:

® Vortex separator units for large urbanized areas may require a large footprint area for
installation. In general, the spatial requirements are higher than those required for screening

or netting technologies.

® More extensive construction is needed for vortex separator systems. Typical vortex
separator units would approach an average depth of 30 ft, which is more than three times

the depth required for concrete chambers for screening or netting technologies.

¢ Depending on the type of vortex separator, removal of solids from the vortex units would
require mechanical cleaning, which would incur additional O&M costs. A vortex separator
system with a cleanout pump included in the design would also incur additional O&M costs

associated with pump operation and maintenance.

6.4.3.2 Netting Systems

Two types of netting systems were identified in development of the system-wide alternatives:
® End-of-pipe
® In-line

End-of-Pipe Netting System

End-of-pipe netting systems are designed to "catch" floatable materials shortly after being
discharged by CSOs. Most applications consist of simple construction materials and
components, such as nylon netting and support platform and framing. The end of the outfall
pipe is channeled into the mesh bags, which are each sized to capture a given volume of
floatable material. The mouth of the mesh bags 1s fabricated with wooden frames, which slide

into channels to connect to the rectangular frames.
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When the mesh bags are full, they are removed and hauled away. The bags are usually
disposed of with the solids and floatables. The waste materials are usually landfilled and new

clean nets are replaced on the system.

The advantages of this system include:
e Capital costs are lower than other mechanical screens.

e Pew mechanical components and mechanical repair costs are lower when compared to

other screening alternatives.

e Construction of an on-land concrete chamber to hold screening equipment is not

required.

e The system can be constructed without interfering with current operation of existing

CSOs.

e [End-of-pipe netting is effective for removal of solids and floatables of 0.5 inches and

greater in size.

e The mesh bags provide more screening surface area per unit flow area than any other

screening alternative.

e The system may be easily expanded with additional mesh bags for only minimal design
and construction effort relative to other alternatives where expansion may not be

economically feasible.
e The disadvantages of this system include:

e [ull mesh bags are manually removed. Operation personnel labor costs will increase
due to required localized screenings pickup, transportation, and disposal, and to install

new nets.
¢ A mobile hoisting crane will be required to retrieve and remove the full mesh bags.

® Access to the nets may be difficult in some areas when major storm events cause high

water elevations.
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In-Line Netting System

In addition to the end-of-pipe netting system, in-line netting can be installed where end-of-
pipe installations are not technically feasible. This system operates on the same principle as
the end-of-pipe nets but consists of a concrete chamber to hold the mesh bag netting, net

support guides, and access hatches, and a mesh bag net insert.

This system allows for the netting, floatables, and solids to be removed from the chamber by
hoisting the nets out of the chamber with a crane, which may then be loaded on a truck for
disposal. In addition to the advantages mentioned for the end-of-pipe netting system,

advantages for this alternative include:

e Personnel and equipment will be more accessible for removal and disposal of the nets

than the end-of-pipe netting alternative.
e Disadvantages of the in-line netting system include:

e  Operation personnel labor costs will increase because screenings pickup, transportation,
and disposal will be required with this alternative for the manual disposal of the solids

and floatables captured in the netting and to install new nets.

® A mobile hoisting crane will be required to retrieve and remove the full nets.

Due to the disadvantages detailed in this section, netting systems were eliminated from

consideration for further evaluation.
6.4.3.3 Floatables Source Control

Floatables source controls are methods of reducing floatables and solids at their source.

Floatables source control methods include:

e Catch basin cleaning — This measure typically involves cleaning of catch basins by

maintenance crews using a vacuum truck.

e Catch basin modifications — Catch basins are modified to capture floatables prior to
discharging to the combined trunk sewers. These measures include baftles installed in
catch basins, screen blankets installed at inlet gratings, or mesh bags inserted in catch

basins.
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e Street cleaning — This measure involves cleaning of street litter by mechanical or manual
street cleaning. The USEPA recommends that street cleahing should be done as often as
once or twice per week and before each storm. However, street sweeping performed at
that high of a frequency may not be feasible due to O&M costs incurred and logistical

difficulties in large urban areas.

e Trash receptacles — This measure involves the provision of standard trash receptacles

throughout major public areas within the system.

e Public education programs — This measure involves the implementation of programs to
educate the public on initiatives such as litter control (with information regarding
associated fines and penalties), illegal disposal, and the link between litter and CSO
impacts. Public notification typically includes postings in public places, radio and

television advertisements, and letter notification to residents and commercial entities.

The primary advantage of the use of source controls is low capital cost. The primary
disadvantages include increased O&M costs required for cleaning streets, inlets, and potential
for street and yard flooding. Due to the nature of these kinds of controls, numerical estimation
of their effectiveness on the river water aesthetics 1s not feasible. Also, these source control
methods are typically considered to be insufficient for total floatables control. Source controls

were not considered as an effective floatable control method.

The actual method proposed for floatables control for the CSO’s to remain in the developed
comprehensive system-wide alternatives will be discussed with each respective alternative

evaluated.
6.4.3.4 Remote Treatment

High Rate Clacification

High rate clarification treatment can provide secondary-level treatment to wastewater. Lypically,
clarification is accomplished by providing quiescent conditions in 4 tank or basin so that the
suspended solids in the wastewater can bind together, thus creating heavier floc, which slowly
settle to the bottom while the cleaner water overflows at the top. To provide non-turbulent
conditions, long detention times and low overtlow rates are required, which necessitates large

volume /large surface area tanks or basins.
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6.4.4 Summary of Screening Process of CSO Control Technologies

On September 12, 2008 the Technical Team conducted a planning meeting to evaluate and screen
the various CSO control technologies developed for Terre Haute, and based on this screening,
develop comprehensive system wide control alternatives based on the use of screened technologies

in the various areas of the system.

The first step in the CSO technology screening process was to assess each of the major and minor
technologies and their environmental impact (high or low). Table 6.4-1 displays the results of this

assessment on the various technologies.

After assessing each of the technologies, a matrix was developed in which the decision to eliminate
or consider each of the various technologies was made. Table 6.4-2 displays this decision matrix and
it should be noted the some of the technologies were noted to be common to any and all

alternatives.
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Table 6.4-1
Initial CSO Technology Screening

ENVIRONMENTAL IMPACTS AND IMPROVEMENTS
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MAJOR
1 STORAGE
' TECHNOLOGIES
A. In-line Storage — . . . . . .
Trunk Sewer High High High High High High
B. Tunnels High High High High High High
C. Vertical Shaft High High High High High High
D. Barthen Lined Storage | | 1 Low Low | Low | High
Basins
E. Off-line Covered . . . . . .
S High High High High High High
i, Offfine OpenStorage | ppigp, | prigh High High |High | High
1 TREATMENT
’ TECHNOLOGIES
A. Maximize Capacity at . . . . . .
WP Plant pacity High High High High High High
B. Treatment Tanks High High High High High | High
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I COLLECTION SYSTEM
" CONTROLS (O & M)
A. Infiltration/Inflow .
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B. Sewer System Cleaning | Low High Low High Low High
C. House Lateral Repairs High Low Low Low Low None
D. CSO Diversion
Structure Improvement Low Low Low Low Low Low
Program
E. Real Time Control / . . . . .
I High High High High High Low
F. Ilicit Disconnect Low Low Low Low Low Low
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IV SOURCE CONTROL
" TECHNOLOGIES
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ENVIRONMENTAL IMPACTS AND IMPROVEMENTS
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C. Street Storage (Catch . .
O High Low Low Low Low | High
D. Leaching Catch Basins Low Low Low Low Low Low
(Dry Well
E. Porous Pavement Low Low Low Low Low Low
F. Swales & Filter Strips Low Low Low Low Low High
G. Rain Gardens Low Low Low Low Low High
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Table 6.4-2
Consideration of Technologies

TECHNOLOGIES Eliminate Consider Common REASONS/NOTES
to All

MAJOR

L STORAGE TECHNOLOGIES

. In-line Storage — Trunk Sewer v

\

Tunnels

Vertical Shaft '

. Barthen Lined Storage Basins v

\

. Off-line Covered Storage Tanks

TIEIOIO|F| >

\

Offline Open Storage Tanks

II. TREATMENT TECHNOLOGIES

A. Maximize Capacity at WWTP Plant

B. Treatment Tanks

NNIENEN

C. Enhanced Treatment Tanks

D. 1 ligh Rate Clarification

MINOR

III. COLLECTION SYSTEM CONTROLS (O & M)

A. Infiltration/Inflow Reduction (Private/Public)

. Sewer System Cleaning

B
C. House Lateral Repairs
D

. CSO Diversion Structure Improvement
Program

E. Real Time Control / w/Inline Storage

NENEENENENEN

F. Tlicit Disconnect Program

IV. SOURCE CONTROL TECHNOLOGIES

A. Sewer Separation

- Partial — New Storm Sewers '

\

- Total — Sanitary Sewers

. Storage Ponds - Stormwater v

. Street Storage (Catch Basin Inlet Control) v

. Porous Pavement

B
C
D. Leaching Catch Basins (Dry Well)
E
F.

NNIENEN

Swales & Filter Strips

G. Rain Gardens v

*Minutes and summaries from the technology screening process are included in Appendix 6-1.

*Documentation regarding the decision to evaluate High Rate Clanfication as an alternative 13 mcluded m Appendix 6-5
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Development of Control Alternatives

6.5.1 In-Depth Evaluation of Control Alternatives

Based on the screened CSO control technologies, the technical team began to develop
comprehensive alternatives for CSO control for the entire system. The alternatives could then be
input into the SWMM model to determine infrastructure sizing required for various levels of
control, after which cost estimates for each alternative were developed for evaluation. The various
components of each comprehensive system alternative were developed utilizing the following

general schemes.
6.5.1.1 Main Lift Station and WWTP Upgrade

The existing main lift station 1s nearly 45 years old and 1s in a deteriorated condition which
requires significant pump maintenance and rehab annually. Similarly, most components of the
wastewater treatment facility were constructed over 40 years ago and flow is limited to 45 — 48
MGD in the primary treatment processes (with the actual sustained capacity being closer to 30
MGD) and 24 MGD capacity in the secondary processes. It 1s assumed for all comprehensive
system alternatives that the plant will be upgraded to rehabilitate or replace all major
components and increase the capacity of the entire facility to 48 MGD. Likewise, it is also
assumed that the main lift station will be replaced in most alternatives (please note that one
alternatives as described later 1s proposed which will not replace the main lift station.) If the main
Ll station 15 replaced and treatpient facility npprades are constricled as planped, CSO 002 an emervency

overflow at the existing madie Bt station can be eliminated.
6.5.1.2 In-Line Storage Alternatives

As discussed elsewhere in this report, several of the existing large diameter combined sewers in
the system offer favorable conditions for in-line storage of combined wastewater flows. The
Walnut, Hulman, and Ohio sewers in particular are of brick construction and are over-sized
with diameters as high as 847 to 120”. Accordingly, all comprehensive alternatives for the
system will assume common in-line storage concepts which will be utilized in the SWMM
model analysis of each of the alternatives. The inline storage will be accomplished by installing
weir/back-up structures at the Hulman/Idaho combined outfall and at the 15th/Ohio Street

area.

% City of Terre Haute Combined Sewer Overflow Long-Term Control Plan

HANNUM, WAGLE & CLINE ENGINEERING
6-27



Revision #2 — September 2014

Additional in-line storage opportunities can be developed utilizing relief sewers which will store

and ultimately convey combined wastewater flows from one outfall or area to another.

Lastly, large diameter tunnels can be constructed which will operate similar to CSO relief

sewers, however, their storage capacities and operation and maintenance differ signiticantly.

The comprehensive alternatives developed and discussed in Section 6.5.2 utilize a variety of

combinations of these in-line storage opportunities.
6.5.1.3 Off-Line Storage Alternatives

Off line storage of combined sewage flows is attained through transferring flows from the
combined sewer to a facility which 1s separated from the combined system. Combined
wastewater flows can either be conveyed by gravity to the storage facility and pumped out, or
pumped into the facility for gravity conveyance back to the CSO outfall or main interceptor
depending upon flow conditions. Two options are essentially available for off-line storage in

the Terre Haute system as described by the following two sections.

International Paper Lagoons

During the LTCP revision process, an industrial site directly north of and adjacent to the city’s
main lift station and Turner outfall ceased operation and the property became available. The
site contained a five cell lagoon based wastewater treatment facility (with an existing NPDES
permit) along the Wabash River with ultimate capacity to store in excess of 70 MG of
combined wastewater. The main issues with the lagoons were sludge removal and disposal, and

transfer of the facility from private to municipal use.

Given the location of this facility and the fact that the property could be acquired by the City
with the lagoons/basins in-place, it was the recommendation of the tech team to utilize this

option for off-line storage of combined sewage flows in some or all comprehensive alternatives.

Storage Tanks

The other viable option for off-line storage which was selected by the Tech Team for
evaluation in some alternatives was the use of storage tanks. Given the location of the need for
these tanks, most would need to be below grade concrete tanks with mixing/cleaning systems.

During the alternative screening process, the use of vertical caissons for storage was also
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considered however, due to the volume of storage needed and elevation constraints, these type

of structures were not considered in the final comprehensive alternative development.
6.5.1.4 Treaument Alternatives

Satellite treatment can be provided at SO outfalls by removing solids and disinfecting the
overflows in. manner which would eliminate CSOs at that location to a specific level of
control. A number of treatment technologies are currently available, including vortex separators
and high rate clarification facilicies. Though not included in the in-depth evaluation of
alternatives in the approved I'TCP of 2011, additional information gathered during the design
of Phase T projects has led the City to evaluate a treatment alternative to be used in lieu ot the
originally approved storage alternative at the 1P site. The City’s design consultant provided the
City and Program Muanager with a Basis of Design for the high rate clarification treatment

option at that location in lieu of storage within that comprehensive dlternative.

6.5.2 Description of Comprehensive Alternatives Developed

In order to develop the comprehensive system-wide alternatives, the Terre Haute CSO system was
divided into four distinct areas: Spruce/Chestnut Outfalls Area (CSO’s 009/010), Fairbanks Park
Area (CSO’s 005, 006, 007 and 008), Hulman/Idaho Outfalls Area (CSO’s 004/011) and the Turner
Outfall/Main Lift Station Area (CSO’s 003/002). Next, the above described CSO control schemes

were applied to the specific areas based on applicability and comprehensive CSO control alternative

plans were developed for the entire system. During the September 12, 2008 Technical Team

meeting, seven alternatives were developed for the system and are described in the following sub-

sections.

The infrastructure sizing references are based upon an initial overflow volume predicted for the 4

overflow storm event.

Alternative 1- North Storage/International Paper Storage Option I

e Consolidation of Spruce and Chestnut outfalls via relief sewer from Spruce to Chestnut,

closure of Spruce and new storage tank (10 MG).

¢ Relief Sewer (487 — (2) 144”) for conveyance from Faitbanks Park south to
International Paper lagoons, closure of outfalls 004, 005, 006, 007, 008 and 009.

City of Terre Haute Combined Sewer Overflow Long-Term Control Plan

HANNUM, WAGLE & CLINE ENGINEERING
6-29



Revision #2 — September 2014

International Paper lagoon modifications, influent and effluent conveyance for lagoons

and Turner Outfall conveyance. Owifald #)2 fo resmain open.

Alternative 2 — North Storage/International Paper Storage Option 11

Consolidation of Outfalls 007, 008, 009 and 010 via relief sewer (96” to 120”) from
Walnut Street north to Chestnut, closure of outfalls 007, 008 and 009, and new
storage tank (10.8 MG) at outfall 010.

Relief sewer (607 — (2) 132”) for conveyance for Oak Street south to International

Paper Lagoons, closure ot outfalls 006, 005, and 004.

International Paper lagoon modifications and Turner Outfall conveyance. Outfall 002

to remicin open.

Alternative 3 — Conveyance and Storage Option

Consolidation of Spruce and Chestnut outfalls via relief sewer from Spruce to Chestnut,

new Storage tank (10 MG) at Chestnut and closure of outfall 010.

Reliet sewer (487 — 1447) for storage and conveyance from Ohio Street to Hulman
Street with closure of outfalls 005, 006, and 008 in Fairbanks Park with 007 remaining

open for storm water discharge only.
Hulman Street Storage Tank (7 MG), outfall 011 remains open.

Turner Street Storage Tank (3.2 MG), outfalls 003 and 002 remain open.

Alternative 4 — Storage Tanks Option

e North conveyance via relief sewer from Spruce to Chestnut

e North Storage tank (10 MG) at Chestnut, closure of outfalls 009 and 010

e Park conveyance and storage via relief sewer (48” — 144”) from Ohio Street to storage
tank (2 MG) at south end of the park. Closure of outfalls 005, 006 and 008 with 007
remaining open for storm water only.

¢ New outfall 005A at new storage tank at south end of Fairbanks Park

e  Hulman Street Storage tank (5 MG)
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e Turner Storage Tank (3.2 MQG), outfeils 003 and 02 remein apen.
Alternative 5 — North Tunnel

e 17 diameter tunnel from Spruce Street south to Crawford Street, closure of outfalls

006, 007, 008, 009 and 010.
¢ North Tunnel flow storage evacuation lift station with outlet south of Fairbanks Park
e Idaho Storage Tank (5 MG) with Outfall 011 remaining open.
e Turner Storage Tank (3.2 MG) with Outfall 003 and 002 remaining open.
Alternative 6 — Tunnel to Idaho Street

e 17 diameter tunnel from Spruce Street (010) to Idaho Street (004), closure of outfalls
004, 005, 006, 008, 009 and 010.

¢ Idaho Tunnel flow storage Evacuation Lift station

e Idaho Storage Tank (5 MG)

e Turner Storage Tank (3.2 MG), outfall 003 and 002 to remain open.
Alternative 7 — Tunnel to Main Lift Station

e 17 diameter tunnel for conveyance and storage from Spruce Street south to the Main

Lift Station, closure of all outfalls but Turner (003) agd Main 1.4 Station (002).
¢  Tunnel flow storage evacuation lift station
6.5.3 Common Alternative Elements

Concurrent to development of the comprehensive alternatives for the system, several common
elements were developed which would enhance the effectiveness of any of the CSO control
alternatives. The following common alternative elements were combined with each of the

comprehensive alternatives.
6.5.3.1 Floatable Controls at CSO’s to remain

In all of the comprehensive alternatives developed for the combined sewer system, at least one

and in most cases a few outfalls will remain. In accordance with the City’s NPDES permit,
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floatables control shall be placed on each outfall which will remain in service. As described
previously in this section, several types of floatables control methods were considered for the
Terre Haute CSO’s. However, given the location of the outfalls which will likely remain and
the volume of flows which the facilities could be required to handle, the technology selected for
each outfall will consist of mechanical screening only (either vertical or horizontal). The
quantity of floatables control facilities and the associated costs will be included in each of the

comprehensive system alternatives.
6.5.3.2 Back-Up Weir Structure at Hulman/Idaho and Floatables Control

All of the SWMM model analysis for the combined sewer system and each alternative for CSO
control will assume that a backup weir structure will be constructed at the Hulman Street
outfall. This backup weir structure will allow the Hulman and Idaho Street combined sewers to
be used to store combined sewer flows until they can be released into other new or existing
infrastructure, or released to outfall depending upon the storm conditions. The new structure
will also contain floatables control via mechanical screen for the alternatives which require this

outtall to remain open.

6.5.3.3 Interim Plant Upgrades — Piping/Hydraulics and Chlorine Contact Tank
Upgrades

When the original seven comprehensive alternatives were developed, the new treatment plant
upgrades and expansion were not finalized and approved for construction. As a result, the
alternatives assumed that piping and hydraulic capacity of the primary treatment processes and
the chlorine contact tank would be upgraded to a 48 MGD capacity to allow for primary
settling and disinfection of peak wet weather flows. Now, the treatment plant improvements
and expansion are approved and a peak capacity of 48 MGD throughout the treatment facility
will be the basis of design for all CSO alternatives. Hssentially, the Phases II and III of the
treatment plant improvements project (see section 6.5.3.8 below) will be the initial phases of the
CSO LTCP selected plan as described later in the report and the interim piping and disinfection

process improvements will not be required as a common alternative element.
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6.5.3.4 Rehabilitation of North Hulman Street Sewer and Weir at 15" and Ohio

In addition to the in-line storage proposed for the Hulman/Idaho combined sewers, in-line
storage is proposed in an upstream section of the system. The SWMM model analysis of all
alternatives will assume a weir is placed at the intersection of 15t and Ohio Streets to allow for
re-routing of combined flows south of the CSO’s in the priority area of Fairbanks Park. Also,
in order to accommodate this section of in-line storage and flow re-routing, in the system, the
existing combined sewers in these areas will require rehabilitation similar to the method used on

other large diameter sewers as discussed in the following section.
6.5.3.5 Large Diameter Pipe Rehabilitation

In order to utilize some of the larger combined sewers in the system and to address poor
conditions of some of the pipes which will be required to continue to operate in the system,
inspection and rehabilitation of several of the systems larger outfalls was necessary.
Accordingly, rehabilitation based on inspection of sections of the Spruce, Ohio, Walnut and
Hulman Street sewers was completed in 2006/2007. As a result, while this rehabilitation is a
common element to all comprehensive alternatives, the costs associated with this work are not
included in the costs of any of the LTCP alternatives since this work has been previously

completed utilizing proceeds from a revenue bond issued by the City in 2005.
6.5.3.6 New Headworks Facility at Wastewater Treatment Facility

Phase I of the City’s wastewater treatment plant improvement/expansion project consists of
the construction of a new headworks facility. In the original LTCP development and through
the eatrly portions of the final plan development, it was assumed that improvements to the
primary treatment and disinfection sections of the treatment facility would require
improvements to maximize flow to the plant up to 48 MGD. However, now that the treatment
plant project has been approved and is in progress, this requirement as a common alternative
element 1s no longer required. The new headworks facility gl in January 2011 and ma
completell in B 2012. While the costs of this work are not included in the costs of the
comprehensive system alternatives, the cost of this WWTF Phase I project (and phases 1I and
III) 1s included along with CSO L'TCP costs in the financial analysis of the wastewater utility
included in section 8 of the LTCP.
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6.5.3.7 Separation of East area of basin 003 and west end of 009

Given the size of the Terre Haute system, complete separation of the combined sewer system
was not a viable option. However, two areas of two of the basins, the east area of the Turner
Street basin, and the western area of the Chestnut street basin do offer opportunity to separate

combined sewers economically.

The area of the Turner Street basin is along Margaret Avenue, a2 major transportation route in
the City which will be improved in the next several years with combined sewer separation

possible through the construction of new storm sewers.

The western section of the Chestnut Street basin can be feasibly separated since it is outside of

the main campus area of Indiana State University.

All of the comprehensive alternatives and SWMM model analyses will assume separation of
these areas at some point in the L'TCP mmplementation. Additionally, other areas ot the
Chestnut Street basin could realize a reduction in CSO flows through the implementation of

“green technologies™ as discussed later in this section.
6.5.3.8 Wastewater Treatment Plant Improvements Phases II and II1

As stated previously, the new Headworks proposed for the wastewater treatment facility is
Phase I of the overall facility improvements and is scheduled to begin construction in January
2011. The remainder of the improvements to the facility, Phases II and 111, are scheduled to be
designed and constructed between 2011 and 2016 and will generally replace antiquated
equipment, structures and processes, and increase the overall capacity of all sections of the plant
to 48 MGD. The various components of the treatment facility improvements project are
described in the following sections based on information contained in the Wastewater

Treatment Facility’s Preliminary Engineering Report completed by HNTB.

Demolition of Grit Tank and Pre-Aeration Tank

The existing grit chambers and pre-aeration tanks will be excavated and demolished after

the new headworks is operational.

Anoxic Tank Conversion
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The primary tanks will be converted to four (4) anoxic tanks — concrete will be repaired,
weirs replaced, primary sedimentation equipment removed and mixers installed. The walls
of the tanks will be raised to hydraulically accommodate 48 MGD peak wet weather flow
plus combined return activated sludge (RAS) and internal recycle flows for a total of 144

MGD through secondary treatment.

Internal Recvycle Division Structure

Due to the high flow planned through the anoxic tanks, a new flow division structure
downstream of the headworks 1s required. An internal recycle flow division structure will be
built to accept the internal recycle flow from the aeration tank effluent (72-96 MGD), the
RAS flow (24 MGD) from the secondary clarifiers and the influent flow (design 24 MGD,

peak wet weather 48 MGD) and split the flow between the four (4) anoxic tanks.

Proposed Aeration Tanks

Twelve (12) new aeration tanks, an influent division structure, effluent division structure
and piping are required to meet the higher flow demands. This structure will be built
perpendicular and to the east of the existing aeration tanks. New aeration equipment will be

provided including air piping, headers, valves and diffusers, and flow control weirs.

Proposed Blower Building

A new blower building will be built to the south of the new aeration tanks to house six (6)
6000 scfm blowers to aerate all the aeration tanks plus two (2) 1000 scfm blowers to aerate

the channels.

Existing Aeration Tank Upgrades

The existing aeration tanks will have upgrades which include concrete replacement of the
top two (2) feet of all walls, increased wall height of two (2) feet, additional flow control
weirs and replacement of the air piping, valves and diffusers. New influent and effluent

flow splitting structures will be provided.

Existing Secondary Clarifier Upgrades

The existing rim flow secondary clarifiers will need equipment replacement as well as minor

concrete repairs. Influent and effluent piping will be replaced as needed.
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Proposed Secondary Clarifier Tanks and RAS Pump Building

Two new secondary clarifiers will be constructed along with a new RAS pumping building,

secondary effluent control box and piping.

Conversion to Ultraviolet Disinfection

The existing chlorine disinfection system will be converted to UV disinfection by moditying
the chlotine contact tank and installing UV disinfection equipment. In addition, the existing
Parshall Flume will be replaced with a magnetic flow meter and the effluent weir will be
lowered by one (1) foot to provide protection to UV equipment up to the 100-year flood

level.

Proposed Sludee Process Building

The gravity belt thickeners and belt filter press dewatering systems will be removed and
replaced with rotary drum thickeners and centrifuges respectively. Four rotary drum
thickeners (including one backup) and three centrifuges (including one backup) will be
located in one building south of the dewatered sludge storage pad. The building will also
include a 500,000-gallon waste activated sludge (WAS) recetving well, a thickened WAS

recetving well and pumps.

The remaining sludge pad, approximately 166 tt by 60 ft, will run west to east and provide
approximately 1330 cy of storage for the dewatered sludge from the centrifuges in the new

sludge handling facility.

Proposed Liquid Storage Tanks and Odor Control/Pump Building

Four (4) 2.5 million gallon (MG) storage tanks will store either thickened WAS, aerobic
sludge or both. The tanks will have wet scrubbers for odor control and jet mixing for
aeration. The storage tanks are sized for 90 days of storage and will be located in the

southeast corner of the WWTTP where the existing lagoons are located.

Administration Building

A new administration building, which will also house a new laboratory and SCADA control

center, will be located south of the southernmost entrance to the WWTP.

City of Terre Haute Combined Sewer Overflow Long-Term Control Plan

HANNUM, WAGLE & CLINE ENGINEERING
6-36



Revision #2 — September 2014

Plant Water System

The existing process of chlorine disinfection of the final effluent at the Terre Haute WWTP
will be replaced by ultraviolet (UV) disinfection. Because the secondary effluent is the
source of non-potable water for the existing non-potable water system at the WWTDP, a
reconfiguration of the non-potable water system 1s required. The new headworks will

require plant water for proper operation.

Plant Side Stream Lift Station

To accommodate upgrades to the WWTP including proposed sludge processes, a new lift
station will be built to receive recycle water waste streams from throughout the WWTP and

pump the streams back to the proposed headworks facility.

Proposed Internal Anoxic Recycle Pump Station

A pump station from the effluent division structure is necessary to pump the internal

recycle flow to the internal recycle flow division structure upstream of the anoxic tanks.

Proposed Scum Handling Pit

The current collection of scum at the primary and secondary clarifiers and disposal to the
landfill will need to be reconfigured with proposed changes to both processes. The
collected scum from various processes will be concentrated in a scum pit, pumped to a

truck, and then transported to a landfill for final disposal.

Flow Equalization Basins and Odor Control System

The existing basins have liners that have pulled loose from the anchoring system and need
replacement. Odor control provisions using chemical addition and a new water monitor

system will also be provided.

Electrical and Instrumentation and Control IOC)

The electrical and 1&C upgrades will be incorporated into the upgrades listed above and
include replacing electrical equipment as needed, adding standby power for critical unit
processes, and a new Supervisory Control and Data Acquisition (SCADA) system to

provide supervisory control and monitoring from strategic remote locations.

City of Terre Haute Combined Sewer Overflow Long-Term Control Plan

HANNUM, WAGLE & CLINE ENGINEERING
6-37



6.6

Revision #2 — September 2014

6.5.3.9 Combined Sewer Inspection and Cleaning

The City plans to implement a program to inspect and clean the combined sewers in the
collection system. Most of the large diameter combined sewers in the system except for those
rehabilitated in 2006/2007 have not been inspected or cleaned in several years. The “early
action” project completed on several of the large combined sewers suitable for in-line storage
consisted of inspecting the following sewers: Ohio, Walnut, Hulman and Spruce/Chestnut.
Based on the results of this inspection report, sections of these sewers were cleaned and
rehabilitated utilizing a spray-on applied grout, reinforced where necessary. Details of the

project and its limits are included in Appendix 6-2.

The program proposed for sewers not included in the “early action™ project will involve hiring
specialists to assess the conditions of the sewers to evaluate if the sewers are in need of repair.
After the inspection is complete the City will then implement a cleaning schedule of the sewers.
Either the City will purchase cleaning equipment and clean the sewers or hire a cleaning service

to clean the sewers.
6.5.3.10 Wellhead Protection Zone

During one of the original plan development CAC meetings, the issue of exfiltration of
combined sewage in some of the older sewers was brought to the attention of the group. The
CAC expressed their concern of exfiltration of combined sewers in the Wellhead Protection
Zone of the City’s drinking water supply. A portion of the one-year time of travel wellhead
protection zone boundary extends into the northern boundary of the combined sewer
collection system. Therefore, costs for lining the sewers in that area with cured-in-place pipe
were included in the original I TCP. However, as part of some early action CSO work for which
the City 1ssued revenue bonds, this area of the combined system and other area proposed for
in-line storage of CSO flows was rehabilitation utilizing a spray-on grout system. This $6

million project was completed in 2006/2007.

Evaluation of Comprehensive System-Wide Alternatives

After the development of the seven comprehensive system alternatives, evaluation of the alternatives

was completed prior to detailed analysis of the final 2 or 3 options. The following two subsections

described the screening process completed by the technical team for the alternatives prior to the

City of Terre Haute Combined Sewer Overflow Long-Term Control Plan

HANNUM, WAGLE & CLINE ENGINEERING
6-38



Revision #2 — September 2014

detailed evaluation of alternatives including SWMM model analysis for various storm events and river

quality impacts described in later sections of this report.

Appendix 6-3, “Long Term Control Plan Alternative Screening”.

6.6.1 [Initial Screening (Screen from 1-7 to 1, 5A, 5B and 7)

6.6.1.1 Cost Model

The results of this process are shown in

Costs were developed for each of the seven alternatives that had been previously

determined by the Technical Team and approved by IDEM for further evaluation. The

alternatives were developed to store or treat flows for the design storm resulting in four

overtlows per year for the system. The seven alternatives were:

e Alternative 1 — North Storage/International paper Storage Option I

e Alternative 2 — North Storage/International Paper Storage Option 11

¢ Alternative 3 — Conveyance and Storage Option

¢ Alternative 4 — Storage Tanks Option

o Alternative 5 — North Tunnel

o Alternative 6 — Tunnel to Idaho Street

o Alternative 7 — Tunnel to Main Lift Station

The costs for each of the seven options are shown in Table G-l

Table &=}

Preliminary Opinion of Construction Cost Summary — Initial Alternatives Sized for 4

Overflows per Year

Alternative Description Capital Cost
North Storage /International Paper Storage

1 Option I $125,000,000
North Storage /International Paper Storage

2 Option 11 $120,000,000

3 Conveyance and Storage Option $179,000,000

4 Storage Tank Option $171,000,000

5 North Tunnel $130,000,000

6 Tunnel to Idaho $149,000,000

7 Tunnel to Main Lift Station $120,000,000

*Note — Costs indicated are for construction only and do not include common items nor non-construction costs.

Costs were developed using bid tabulations from several communities for similar projects.

Bid tabulations are generally the best

mdication of costs.  Material and equipment and labor costs were determined from supplier estimates.

Combined Sewer Overflow Long-Term Control Plan
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Preliminary Opinion of Operations and Maintenance Costs Summary — Initial

Alternatives Sized for 4 Overflows per Year

Alternative Description O&M Cost
North Storage/International Paper Storage
1 Option I $1,250,000
North Storage/International Paper Storage
2 Option 11 $1,230,000
3 Conveyance and Storage Option $2,020,000
4 Storage Tank Option $2,010,000
5 North Tunnel $1,180,000
6 Tunnel to Idaho $1,280,000
7 Tunnel to Main Lift Station $650,000

The Operations and Maintenance costs tor vach alternatiee were developed by using a percentage hased on the tppe of project was ta be

cangtructed, The percentages nsed ave (L5% for primarily pipeline projects and 1.65% for projects that include 2 combination of pipeline,
structures and hft stations as seen n Table6.5-2,

6.6.1.2 Screening Criteria

The Technical Team concluded that eight different criteria would be used for further screening

of the alternatives.

Capital Cost

Adaptability to Future Regulatory Regulations

Inconvenience During Construction

O&M Staff Requirements /Reliability

O&M Costs

Potential for Regulatory Support

Smoothness of Rate Impact (Phasing)

Uncertainty/Risk

Fach criterion was weighted by the Technical Team. The goal was to determine the relative

importance of each criterion. A score of 0 to 25 was given to each criterion. A score of 25

would represent the most important criteria and 0 would represent the least important. The

weighting of the given criteria is given in Table Bl &
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Table i3

Evaluation Criteria Weighting

Criterion (g(/te;g; St)
Capital Cost 25
Adaptability to Future Regulatory Regulations 10
Inconvenience During Construction 20
Operations and Maintenance Staff Requirements/Reliability 15
Operations and Maintenance Costs 15
Potential for Regulatory Support 20
Smoothness of Rate Impact (Phasing) 15
Uncertainty/Risk 15

After the criteria were weighted, each alternative was ranked according to each scoring criterion
by the Technical Team. Each criterion was given a score of 0 to 5. A score of 5 points meant
that the alternative met the criterion completely. A score of 0 points meant that the alternative
did not meet the criterion. The scoring was then multiplied by the weighting of each criterion
to determine a total score and overall ranking. A total score was determined for each alternative
by adding all of the weighted scores. Table Bl shows the weighted scores of each criterion as

well as the overall score of each alternative.
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Table B.fsd4
Terre Haute CSO LTCP Alternative Screening
Alternative Scoring/Ranking
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North/IP Storage 1 5 25 125 4 10 40 1 20 20 5 15 75 3 15 45 3 20 60 3 15 45 3 15 45 455

North/IP Storage 11 5 25 | 125 4 10 | 40 1 20 20 5 15 75 3 15 | 45 3 20 60 3 15 | 45 3 15 | 45 | 455

Conveyance and Storage 1 25 25 1 10 10 1 20 20 1 15 15 1 15 15 1 20 20 4 15 60 2 15 30 | 195
Storage Tanks 2 25 50 1 10 10 1 20 20 1 15 15 1 15 15 1 20 20 4 15 60 2 15 30 | 220
North Tunnel 4 25 100 3 10 30 4 20 80 3 15 45 3 15 45 3 20 60 2 15 30 1 15 15 | 405

Tunnel to Idaho 3 25 75 2 10 20 5 20 | 100 3 15 45 3 15 45 3 20 60 2 15 30 1 15 15 | 390
Tunnel to Main Lift 5 25 125 4 10 40 5 20 | 100 3 15 45 5 15 75 5 20 | 100 1 15 15 1 15 15 | 515
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As seen in Table [§l} &, the highest ranking alternative is Alternative 7 — Tunnel to Main Lift
Station. The second highest ranking alternatives were Alternatives 1 and 2 — both of which
make use of the existing ponds at the International Paper site. Alternative 2 was eliminated
because it conveys additional flow to the north. The north area 1s already heavily impacted by
high CSO volumes and the goal is to take flow away from the northern outfalls. A third
alternative was deemed necessary because at the time of screening, some uncertainty existed in
terms of property acquisition of the International Paper site. In the event that the property
could not be acquired, a third alternative that did not involve the IP property was chosen.

Alternative 5 was selected to be evaluated as a third alternative.

In addition, Alternative 5 was broken into Alternative 5A and Alternative 5B. Alternative 5B
included the use of the International Paper ponds. The use of the ponds in this alternative
could result in a decrease in overall capital cost, but again, at the time of screening, the

uncertainty of the property acquisition did not allow for its use as a primary alternative.

Accordingly, the four screened alternatives and their descriptions are as follows:

e Alternative 1 — North Storage/International Paper Storage Option 1
- Storage facility on the north side of Terre Haute to handle flows at the Chestnut (010)
and Spruce (009) outfalls.
o Closure of the Spruce outfall with all of the flows routed to the Chestnut outfall.
o A floatable control facility constructed at Chestnut.
- The International Paper Lagoons would be utilized for flows from Ohio (008) to
Turner (003).
o Conveyance piping from the Ohio Outfall constructed south to a new pump station
at Hulman Street.
o The Conveyance piping sized for ultimate conveyance of all flows within the park
allowing all of the outfalls with Fairbanks Park to be closed.
o A pump station constructed at Hulman Street to convey flows via force main from
the park as well as flows from the Hulman and Idaho conveyance to the existing

lagoons at the International Paper site.
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o Closure of the Hulman outfall as (004) would be closed and Idaho will remain open
for storm events greater than the 4 overflow per year design storm and installation
of floatable controls.

o Conveyance of the Turner outfall (003) to the International Paper lagoons. Turner
and 002 will remain open for storm events greater than the 4 overflow per year
design storm and floatable controls will be installed ox 003.

o Utilization of the International Paper Lagoons for storage of CSO overflows until
the existing wastewater treatment facility can provide treatment.

e Alternative 5A — North Tunnel with Storage Tanks
- Construction of a tunnel from the Spruce outfall (010) to the Crawtord Outfall (005).

o0 The tunnel sized for conveyance and storage.

o Closure of Outfalls 010 (Crawtord), 009 (Spruce), 008 (Ohio), 007 (Walnut), and
006 (Oak) with all flow for storm events larger than the 4 overflow per year design
storm conveyed to the Crawford (005) outfall.

o Floatable Controls will be installed on the Crawford (005) outfall.

- Storage facility (5 MG) at Hulman Street to store all volumes up to the 4 overflow per
year design storm.

o Closure of the Hulman outfall (004) and floatable controls installed on the Idaho
(010) outfall.

- Storage Facility (3.2 MG) at the Turner Outfall (003) to store volumes up to the 4
overflow per year design storm.

o Floatable Controls installed on the Turner outfall.

o Outfall 002 to remain open.

e Alternative 5B — North Tunnel with International Paper Storage
- Construction of a tunnel from the Spruce outfall (010) to the Crawford Outfall (005).

o The tunnel sized for conveyance and storage.

o Closure of outfalls 010 (Chestnut), 009 (Spruce), 008 (Ohto), 007 (Walnut), and 006
(Oak) with all flow for storm events larger than the 4 overflow per year design
storm conveyed to the Crawford (005) outfall.

o Floatable Controls installed on the Crawford (005) outfall.
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- Utilization of the International Paper Lagoons for flows from Hulman (004) to Turner

(003).

o The Hulman (004) and Idaho (010) flows conveyed to the International Paper
Lagoons for storage.

o0 A pump station constructed at Hulman Street to convey flows via force main from
the Hulman and Idaho conveyance to the existing lagoons at the International
Paper site.

o Closure of the Hulman outfall (004) and Idaho will remain open for storm events
greater than the 4 overflow per year design storm and floatable controls will be
installed.

o The Turner outfall (003) conveyed to the International paper lagoons. Turner to
remain open for storm events greater than the 4 overflow per year design storm
and floatable controls installed. Owfald HI2 fo remain open.

o Ultilization of the International Paper Lagoons for storage of CSO overflows until
the existing wastewater treatment facility can provide treatment.

e Alternative 7 — Tunnel to Main Lift Station
- Construction of a tunnel for conveyance and storage of all flows from Chestnut (010)
to Turner (003).
- Closure of all outfalls in the system. No floatable controls required.
- Construction of a pump station at the south end of the tunnel in order to evacuate the
tunnel and convey the flows to the existing wastewater treatment facility. New pump

station wouid afiow closure of 002
6.6.1.3 Common Alternatives

Based on each alternative, the common elements that have been previously proposed may be
modified. For example, no floatable requirements will be necessary for Alternative 7 — Tunnel
to Main Lift Station since all of the existing outfalls would be closed and floatable control
would be unnecessary. Floatable controls are included in the Common Alternatives, but would
not be required for Alternative 7. The Common Alternatives described previously will be
included as appropriate for each respective alternative in Section 7 for the final alternatives

evaluation..
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Based on this screening process, the City of Terre Haute Long Term Control Plan Technical
Team narrowed down the comprehensive alternatives previously defined and approved by the
Indiana Department of Environmental Management (IDEM). The process resulted in four
alternatives that would be evaluated in detail at different overflow event design storms. A
graphic representation of each of these screened alternatives is included in Appendix 6-3 and in
Figures il through BEA. The four alternatives screened for detailed evaluation from the

original seven are as follows:

e Alternative 1 — North Storage/International Paper Storage Option 1
e Alternative 5A — North Tunnel with Storage Tanks
e  Alternative 5B — North Tunnel with International Paper Storage

e Alternative 7 — Tunnel to Main Lift Station

6.6.2 Final Screening and Evaluation (Screen from 1, 5A, 5B and 7 to 7, 11, Hi#l and
Hybrid)

After the technical team screened the original seven alternatives to four for detailed evaluation, a

few key events prompted further analysis and alternative development including the following;

e Acquisition of the International Paper Property — The City acquired the property and thus
given its location and size, it was logical to include its use in all alternatives included in the

final detailed evaluation.

e Approval of Wastewater Treatment Facility Upgrade and Expansion — The City approved a
plan for upgrading and expanding the wastewater treatment plant in 2009 and actual user rate
increases for the approximate $120 million phased project were initiated in 2010. The cost
burden of this project created a greater emphasis on cost considerations for the CSO LTCP.
Additionally, the opportunities the facility upgrade offered to the CSO control alternatives

necessitated some re-evaluation.

¢ Indiana State University Master Plan — During this period, Indiana State University finalized a
master plan of its current campus which included proposed development near the
Chestnut/Spruce outfalls. The plan required some additional analysis and re-consideration of

options for this area within the alternatives.
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Wabash River Riverscape Planning Efforts — A community group and its consultant
completed a plan for future development along the Wabash River in order to enhance its
value to the community. This plan required some additional consideration within the
alternatives, particularly in the Fairbanks Park and Main Lift Station areas — including the

newly acquired International Paper lagoons site.

Consultant’s Basis of Design (BOD) Report for International Paper storage — During this
period, the City’s Design Consultant Engineers finalized a Basis of Design Report analyzing
the proposed project at the IP site. The report evaluates the feasibility of using the IP

lagoons, as well as alternatives to the off-line storage at the site.

In consideration of these key elements, several months of re-analysis of the alternatives were
conducted and new alternatives which were simply variations of the screened four alternatives
were developed. Alternative 11 was developed as a variation of Alternative 1, and the “Hybrid”
alternative was developed as a lower cost alternative to Alternative 11 utilizing similar
technology schemes as 11, without the replacement of the Main Lift Station.  Alternative 7
remained viable utilizing the International Paper lagoons and extending the tunnel from Spruce
to the Main Lift station site near Turner’s outfall and the lagoons. 5A was dropped from
consideration due to its lack of utilization of the newly acquired lagoons, and 5B was eliminated
due to the increasing costs of the necessary storage tanks when compared to alternatives 11 and
the “hybrid”. Alternative 11B was developed after approval of the LTCP based on information
in Consultant’s BOD report, which includes the use of high rate treatment facility with UV
disinfection at the IP site. Other alternatives were ultimately developed including 8A/8B,
9A/9B and 10 each of which was a variation of Alternatives 1, 5 or 7; however, these options
were screened out by the technical team in lieu of the final 4 alternatives described in detail in

section 6.8.

Green Infrastructure Opportunities

USEPA has expressed support for CSO communities to utilize green infrastructure in their CSO
control solutions (USEPA 2007, USEPA 2010). The City of Terre Haute identified green infrastructure

as a potential means of reducing volume or the size of gray infrastructure in the collection system in the

CSO basins upstream of Fairbanks Park (e.g. CSO-009 and CSO-010) because extending traditional

%
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gray technologies to these basins s cost-prohibitive. The City conducted a detailed analysis green
infrastructure retrofit potential in CSO basin 009 drainage area. The goal of this evaluation was to
identify potential green infrastructure retrofits in Terre Haute’s CSO-009 drainage area, estimate the
cost of those retrofits and assess their benefit in terms of storm water volume capture. The detailed

report 1s presented in Appendix 6-4.

Based on this evaluation, it was found that there are widespread opportunities for green infrastructure
implementation in the CSO 009 drainage area (Figure 6.7-1). These opportunities are more prominent
in part of the drainage area occupied by the Indiana State University (ISU) campus, as compared to
other areas occupied mainly by single family residences. On the ISU campus, the large impervious areas
created by large buildings, surface parking lots, and streets present a variety of green infrastructure
retrofit opportunities. Controlling stormwater runoff from these impervious areas can potentially have
significant impact on reducing wet weather flows from the drainage area. In addition, large athletic
fields, in combination with permeable soils, present a unique opportunity for construction of infiltration

beds that can provide large stormwater storage volume without compromising the primary use of the

fields.

Basins 009 and 010 were looked at for possible green technologies because each basin has large, single
owners for portions of the basins (Indiana State University and Union Hospital) and very large flows
come from these basins. CSO controls are also more difficult in these basins due to the distance from

the existing wastewater treatment facility.
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Figure 6.7-1. Impervious Surface (Green Infrastructure Opportunities) in CSO-009

Drainage Area.

Conceptual designs that illustrate several green infrastructure retrofit opportunity types were developed
as part of this evaluation. Extrapolating the storage volume and cost estimates for these conceptual
designs to the overall campus area provides estimates of the total potential cost and benefit of green
infrastructure in the CSO 009 drainage area. The total estimated storage volume that could potentially
be provided by green infrastructure retrofits on the campus alone, assuming 100% buildout, is 6.2
million gallons, which is more than sufficient to store all runoft from the 1.0” ramnfall event. The total
estimated cost for complete green infrastructure buildout is $16.1 million, which yields an estimated unit

storage cost of $2.60/gallon.

While it 1s unlikely that 100% implementation of green infrastructure retrofits can be achieved on the
ISU campus, these estimates clearly show that significant stormwater storage potential exists for even
partial implementation. This storage potential can be further enhanced by extending green infrastructure
retrofits in other parts of the CSO 009 drainage area, including the predominantly residential area to the

east, as well as to the area in the CSO 010 basin. Based on this analysis, it appears possible that green
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infrastructure implementation can provide equivalent storage to offset the need for millions of gallons

in storage tank volume to control overflows from CSO basins 009 and 010.

Implementation of green infrastructure at the levels needed to affect storage tank volume will require
the City to partner with other public and private entities within CSO basins 009 and 010. The City
intends to explore the feasibility of utilizing green infrastructure controls in these basins during the

implementation of the preferred alternative.

The plan will be implemented as shown with green technologies, but if the green technologies are

unsuccessful, the City is committed to building traditional grey infrastructure.

6.8 Conclusion

Several factors were taken into consideration when developing and evaluating the CSO control

alternatives, such as:
o Cost Effectiveness

¢ Non-Monetary Factors

e  Goals of the CSO Control Plan

Based on these factors, the technical team selected the following four alternatives for detailed analysis.
The detailed analysis of these four alternatives will include SWMM model analysis and several storm
events for varying overflow frequencies which will in turn predict infrastructure sizing required.
Detailed costs for each overflow scenario of each of the three alternatives will be developed as well as
water quality impacts. Discussion of this detailed analysis is included in Section 7 which will

demonstrate the rationale for identification of the final selected plan.
6.8.1 Alternatives Screened for Detailed Evaluation
6.8.1.1 Alternative 7B

Alternative 7B 1s a variation of one of the original 7 comprehensive alternatives developed for
the system which consists of a large diameter tunnel constructed from the Spruce Street outfall
south to the main lift station. This variation of Alternative 7 utilizes the International Paper
lagoons for storage of CSO flows in addition to the storage offered in the tunnel. This

combination of storage will allow the tunnel to be smaller in size under all levels of control. A
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new main lift station which will replace the existing facility will evacuate flows from the tunnel
and allow flows to be pumped to the treatment plant and the storage lagoons. This option can
close all outfalls dependent upon the level of control the design is based upon. The detailed
analysis of the SWMM model for various levels of control will predict the size of the tunnel
required and be the basis for cost estimates presented in Section 7 for this alternative. (Figure

6.8-1)
6.8.1.2 Alternative 11

Alternative 11 selected for detailed evaluation is a variation of the screened original alternative
#1 with the major difference being that the conveyance relief sewer included in alternative 1 in
Fairbanks Park 1s extended south to the main lift station and International Paper lagoons. This
alternative includes consolidation of Spruce and Chestnut outfalls, closure of the Spruce outfall,
and a storage tank at the Chestnut outfall. The new relief sewer will allow closure of outfalls
005,006,007 and 008 in the park, and Turner (003) which will outlet to the new main lift station.
The new main lift station will convey flows to either the lagoons or the treatment facility. (002
will alva be eliminated.) The new piping installed at the lagoons will allow flows to be drained back
to the new main lift station for transfer to the treatment facility as wet weather flows subside.
The detailed analysis for this alternative in the SWMM model will predict sizes for the
conveyance/relief sewers, pumping facilities and storage structure under the various levels of

control, for which costs will be presented in Section 7. (Figure 6.8-2)
6.8.1.3 Alternative “Hybrid”

The “hybrid” alternative was developed as a “lower cost” alternative developed for evaluation
and is based upon the same technologies and principles of Alternative 11. The main difference
between the “hybrid” and Alternative 11 is that the hybrid does NOT replace the main lift
station, hus D02 waudd remain gpen. Instead, a CSO pumping station is proposed at the end of the
relief sewer from the park area which contains large low head, high flow pumps which will lift
conveyed CSO flows into the storage lagoons. The lagoons will outlet to the existing main lift
station when flows subside. The detailed analysis for this alternative in the SWMM model will
predict sizes for the conveyance/relief sewers, pumping facilities and storage structure under

the various levels of control, for which costs will be presented in Section 7. (Figure 6.8-3)
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7 Section Seven — Cost Performance Considerations

7.1 Introduction

The National CSO Control Policy requires CSO communities to consider a reasonable range of CSO
control alternatives. For example, the plan should evaluate control alternatives that would capture 75-
100 percent of wet-weather sewer flows during a typical year or reduce the frequency of sewer
overflows to zero to twelve events in a typical year. Continuous simulation, such as modeling a typical
year, 1s generally acknowledged as a superior approach for modeling wet weather controls and water
quality effects (EPA, 1999). For these reasons, a continuous simulation approach was used to evaluate
the effectiveness of the final control alternatives identified for the Terre Haute combined sewer
collection system. This approach was conducted by applying the City’s calibrated collection system and
river models for 1978 environmental conditions, which was identified as a typical year of rainfall and

river conditions (see Section 2.6.3).

As a result of the analysis of the options described in Section 6, the City, U.S. EPA and IDEM agreed
that Alternative 7B (tunnel) and 11 (parallel interceptor and local storage) should be carried forward as
final alternatives for a detailed analysis. A third alternative, which is a lower-cost hybrid of Alternative
11 was also developed and carried forward through a detailed analysis. This detailed analysis included
cost/performance evaluations and non-monetary analysis at seven levels of control: 1-month (12
overflows /year), 6-weeks (9 overflows/year), 2-month (6 overflows/year), 3-month (4 overflows/year),
6-month (2 overflows/year), 9-month (1 overflow/year) and 1-year (0 overflows/year) storms.
Alternative 11 was also analyzed at a storm size corresponding 7 overflows/year. Sewer separation was
also evaluated as an alternative. In addition to the capital costs of each option, the annual operation and
maintenance costs for each option are also presented so that their impact on the overall implementation

can be considered.

The cost/performance analysis included simulating each level of control of each final alternative to
predict the water quality improvements in the Wabash River if that alternative was implemented. The
water quality benefit results were combined with the associated cost to construct a “knee-of-the curve”
graph to identify the most cost-effective level of control for each final alternative. The non-monetary
analysis included an assessment of environmental issues, technical issues, implementation issues, and

public acceptance.

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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The detailed analysis is described in this section. More emphasis has been given to the cost-
performance analysis than the non-monetary analysis because the cost of each of the final alternatives 1is

unaffordable, even at low levels (e.g. 12 overflows/year) of control.

7.2  Cost Performance Curve Analysis

The final developed alternatives were evaluated using the models to determine performance of each
alternative over a typical year (1978). Hourly CSO overflows predicted by the collection system model
were input into the river model to simulate resulting water quality improvements relative to the baseline
(current) conditions (presented in Section 4.3). The water quality benefit results for each alternative
were combined with the assoctated cost to construct a “knee-of-the curve” graph to identify the most
cost-effective level of control. This section presents the development of the cost of each alternative,
end-of-pipe and in-stream results from the collection system and river model applications over the

typical year, respectively, and the cost-performance analysis for each alternative.
7.2.1 Unit Cost Development

Unit construction cost opinions were developed for the infrastructure components of the various
CSO control alternatives. These opinions were based on actual construction costs for similar
facilities. The costs were adjusted to current price levels using if necessary based upon the age of

the reference material.

The following subsections describe the process utilized for development of unit costs for CSO
conveyance systems, CSO storage facilities and other construction items within the alternatives and
operation, maintenance, and replacement unit costs for the new systems included in each alternative

in order to develop present worth costs for each alternative.
7.2.1.1 Conveyance Unit Costs

Pipeline and tunnel unit costs used to develop conveyance cost opinions were obtained by
determining unit quantities for proposed tunnels and sewers at various sizes and depths of
installation. Pipeline unit costs were developed from actual bid tabulations and results from

various projects including but not limited to the following:
¢ Past Terre Haute Sanitary District Projects

e City of Indianapolis

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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¢ City of Des Moines, Towa
e Stratford County, Virginia
¢ King County, Washington

e Other Indiana communities Long Term Control Plans including the Cities of Lafeyette

and Fort Wayne.

The quantities and unit costs were reviewed against the proposed work of the Terre Haute
alternatives and adjustments were made based upon depth of cut, diameter, quantity and size of
structures /manholes, etc. Several local contractors also reviewed the proposed sewer locations

and costs for further evaluation. Unit cost reference information 1s included in Appendix 7-1.
7.2.1.2 CSO Storage Facilities

The CSO storage facilities included in the unit construction cost opinions are designed as below
grade covered concrete storage tanks with flushing/cleaning systems and in some cases also
include floatables control, weir/gate structures, connecting sewer reinforcement and combined
sewer consolidation/separation. Covered storage tank costs are based on actual construction
costs for underground cast-in-place storage tanks. FEach tank includes provisions for
cleaning/flushing as well as pumping systems to evacuate the tank. FExcavation, sheeting,
backtilling, dewatering, concrete and piling quantities are included in the estimation for each
tank or structure. The unit costs for floatables control and weir/gate structures include
equipment costs from manufacturers and estimated installation costs. The sewer reinforcement
and sewer separation costs are based on actual construction project costs within the State of

Indiana.

The costs for storage structures were confirmed and verified for accuracy against other similarly
constructed facilities in Michigan and Indiana. Based upon similar facilities design, cost
estimates were adjusted utilizing a cost per gallon of storage. Research of other facilities and
estimations for labor, material and equipment for storage tanks of various sizes yielded an
approximate cost of $5/gallon of CSO flow storage for the various structures included in the

alternatives.

City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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7.2.1.3 Operation, Maintenance and Replacement Costs

Annual operating and maintenance costs for power and labor for cleaning and inspection of the
CSO control alternative technologies were developed for each alternative. Labor costs were
developed from costs provided by the City based on the time and personnel required and actual
operation and maintenance costs of similar facilities from other Indiana communities. Table
7.2-1 provides a summary of the annual costs for each alternative and detail on the calculations
1s included in Appendix 7-2. During cost analysis of operation, maintenance and replacement, a
present worth analysis was completed for 25 years. The present worth analysis included an
equal series present worth calculated from year 1 to year 25 to estimate the present worth cost
needed to operate and maintain the facilities after construction is completed. Table 7.2-2
presents a summary of the capital costs {updated during Phase T design) and Table 7.2-3 shows

the present worth value for each alternative.
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Table 7.2-1
Annual Operations and Maintenance Costs for each Alternative’
0 Overflows 1 Overflow 2 Overflows | 4 Overflows 6 Overflows | 7 Overflows | 9 Overflows | 12 Overflows
Alternative 7B i e TF= ] e §ijEsan
Alternative 11 N iETE LSRR L TREELL L IR 1T FIMENE SO WL, T
Alternative 11B d , , L aa o Ll , |
Hybrid | 8 DALY [ TN L] ki FLTLNY S itumdi LIS TR LT sl
| Costs have been updated and revised from 2011 estumates
Table 7.2-2
Total Project Costs for Each Alternative™
0 Overflows 1 Overflow 2 Overflows | 4 Overflows 6 Overflows | 7 Overflows | 9 Overflows | 12 Overflows
Alternative 7B S178.377.600 - - - $180,181,700) - $1539.646, 700 3145552200
Alternative 11 $525.956.300 | $316,065.600 | 276316100 | S208.829000 | $150.465400 | $130261000 | $128941,800 | S114465500
Alternative 11B | 5 g g | $123,678,400 |
Hybrid? §522.9253000 | $354,306,300 | $326534.000 | S161.221500 | $132,787,800 g §109,393,300 | S87,772.100
! Costs include Construction, Contingency and Non-Construction
The Hybrid Alternative does not include 2 new main lift station
¥ Zasts have heen updated and revised from 2011 estmates
Table 7.2-3
Present Worth of Total Project Costs for Each Alternative!
0 Overflows 1 Overflow 2 Overflows | 4 Overflows 6 Overflows | 7 Overflows | 9 Overflows | 12 Overflows
Alternative 7B 194,577,600 $197,398,500 $175.822.600 | $161,013,100
Alternative 11 $560.092.100 $339,557400 | $297.791.800 | 3226882800 | 3165330.700 | 3144094800 | 3142.636.100 | $127.424 700
Alternative 11B | $136,404.200
Hybrid S607,528.300 | $410,689,300 | $378,268,800 | 3185290100 | $152.098.500 3123259400 | Wi miwE

L AN present worlly values provided herein are bused onupdated sosts included inrevised Lables 7.2-1 and 7.2:2
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Replacement costs were also included as an annual expense for short-lived assets such as
equipment placed into service which will require replacement prior to the 25 year completion of
the CSO LTCP implementation. The replacement costs are based upon the cost of the items
and are spread out evenly during the estimated life of each respective item which requires

replacement.
7.2.2 Cost for Each Control Alternative

Based upon the infrastructure sizing predicted by the SWMM model for each level of control,
various cost estimates were developed using the process and rationale discussed in 7.2.1. Cost
estimates for Alternative 11 and the “Hybrid” alternative were developed for the tollowing levels of
control: 0,1, 2, 4, 6, 9 and 12 overflows per year. Costs for Alternative 7B which includes a CSO
tunnel were developed for 0, 6 and 12 overflows per year scenarios only. Costs were developed by
the City’s design consultant costs for Alternative 1113 (the amended selected plan), which includes
new I Tich Rate Clarification system, for 7 overflows per year scenario only. Tables 7.2-4A —7.2-7 %
provide detailed breakdown of the capital costs for each level of CSO flow control for each of the

alternatives.

A summary of the costs for each alternative at the various levels of control 1s included in Tables 7.2-

2and 7.2-3.

City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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Table 7.2-4A

Alternative 7B — 12 Overflows

New Main Lift and Tunnel Option w/IP Storage

Revision #2 — September 2014

Item Description Total
L Main Lift Tunnel $55.589,100.00
II. | Main Lift Station Structure, Mechanical, Electrical $20,680,400.00

III. | Sitework and Piping!

$2.115.800.00

INA Lagoon Modifications?

$1T7.1T3.000.00

V. Common Alternatives

$14,500,000.00

Subtotal

5110,058.300.00

Construction Contingencies (15%)

$16.508.800.00

Non-Construction Costs (15%)

$18.985.100.00

Main Lift Tunnel Option Total?

5145552 200000

Closts have decreased from e 2011 estimate of $2,176,100

st haye meressed Grom the 2001 estunate of $6, 168,800

Cosks have meresed Trom the 2001 eslunate ol $131 078 800

I. Main Lift Tunnel (Spruce to Main Lift)

Item Description Unit Quantity Unit Cost Total
1 TBM Mobilization LS 1 $6,000,000.00 $6,000,000.00
2 Launching/Receiving Shaft EA 3 $300,000.00 $900,000.00
3 84" Open Cut Tunnel LF 14,500 $2,500.00 $36,250,000.00
4 84" Gravity Sewer - 003 to New Main Lift LF 1,500 $850.00 $1,275,000.00
Station
5 Diversion Structures/Outfalls & Piping EA 7 $750,000.00 $5,250,000.00
Reconst.
6 Ventilation Duct and Fan EA 2 $500,000.00 $1,000,000.00
7 Odor Control Facilities EA 2 $700,000.00 $1,400,000.00
8 Excess Excavation Spoil Disposal CY 20,700 $10.00 $207,000.00
9 Maintenance of Traffic LS 1 $250,000.00 $250,000.00
10 Geotechnical Controls LS 1 $110,000.00 $110,000.00
11 | Erosion Control LS 1 $100,000.00 $100,000.00
12 | Construction Layout/Staking LS 1 $200,000.00 $200,000.00
13 | General Conditions (NTE 5%) LS $2.647,100.00
Main Lift Tunnel Subtotal $55,589,100.00

City of Terre Haute, Indiana

Combined Sewer Overflow Long-Term Control Plan
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II. New Main Lift Station

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
1 Lift Station, Control, Admin and Lab Building LS 1 $12,750,000.00 $12,750,000.00
2 Tunnel Outlet Structure LS 1 $1,200,000.00 $1,200,000.00
3 Grit Removal Facility LF 1 $4.,900,600.00 $4,900,600.00
4 Splitter Structures LS 1 $150,000.00 $150,000.00
5 Mechanical/Electrical/ Controls LS 1 $470,000.00 $470,000.00
6 Civil/ Architectural Site Improvements LS 1 $125,000.00 $125,000.00
7 Erosion Control LS 1 $50,000.00 $50,000.00
8 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
9 General Conditions (NTE 5%) LS $984,800.00
Main Lift Tunnel Lift Station Subtotal $20,680,400.00
II1. Site Work and Piping (for New Main Lift and Turner Closure)
Item Description Unit | Quantity Unit Cost Total
1 66" Gravity Sewer LLi 200 $400.00 $80,000.00
2 84" Gravity Sewer LLi 1,200 $850.00 $1,020,000.00
3 120" Gravity Sewer LI 100 $1,500.00 $150,000.00
4 Manhole Structures FA 4 $20,000.00 $80,000.00
6 Lagsen-DanaHlew-Coaeal! s -
8 48" Force Main/Connect to Existing FM LF 1,300 $350.00 $455,000.00
9 Demolition of Existing Main Lift LS 1 $100,000.00 $100,000.00
10 By-Pass Pumping LS 1 $50,000.00 $50,000.00
11 Erosion Control LS 1 $50,000.00 $50,000.00
12 Construction Layout/Engineering LS 1 $30,000.00 $30,000.00
13 General Conditions (NTE 5%)2 LS $100,800.00
Site Work and Piping Subtotal? $2.115.800.00

Line iterns were included in 2011 gstinate but have been removed since they are included in the revised Lugoon Modifications cost

estimate,
Cusls have decreased Crom the 2001 estimute of 10 300

Coosts have devreased Gromethe 2010 estimate e}f$2,| HEL A0

City of Terre Haute, Indiana
HANNUM, WAGLE & CLINE ENGINEERING
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IV. Lagoon Modifications'

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total

1 | Site Work LS 1 $201.000.00 $201.000.00

2 36" Foree Mam from Mun Lift Station to 1.8 1 $1.362.000.00 $1.,362,000.00
Storage l'ank

3 27 MG Unacrated, Open Top Congrete Storage 1.8 1 §13,220.000.00 $13.220,000.00
Tank w/ lilushing Buckets

3 247/ 307" Dram Pipe and Flow Control Box LS 1 S370,000.00 $370.000,00

3 42" /48”7 Overflow Pipe and Collection Box LS 1 S852,000.00 $852.000.00

6 Electneal Work for Overall Site LS 1 S5250.000.00 $250.000.00

7 Instrumentation and Control for Owverall Site LS 1 S100.000.0¢0 $100,000.00

8 General Conditions (NTE 5%) = 1 SB18,000.00 $818.000.00
Lagoon Modifications Subtotal $17.173.000.00

The scope of work for Lagoon Modificanons has changed significantly from the 2011 report based on additional “basis of design™ studies
completed i Dhase L New line items with associated estunated costs are provided.

V. Common Alternatives

Item Description Unit | Quantity Unit Cost Total

1 [ Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 Floatables Controls at CSO 011/004 EA 1 $2,000,000.00 $2,000,000.00
3 Floatables Controls at CSO 009 EA 1 $2,000,000.00 $2.000,000.00
4 Floatables Controls at CSO 010 EA 1 $2,000,000.00 $2.000,000.00
5 Floatables Controls at CSO 003 EA 1 $2,000,000.00 $2.000,000.00
6 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
7 Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 $2,000,000.00
8 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00

Common Alternatives Subtotal $14,500,000.00

City of Terre Haute, Indiana

Combined Sewer Overflow Long-Term Control Plan
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Table 7.2-4B

Alternative 7B — 9 Overflows

New Main Lift and Tunnel Option w/IP Storage

Revision #2 — September 2014

Item Description Total
L Main Lift Tunnel $66.246,600.00
II. | Main Lift Station Structure, Mechanical, Electrical $20,680,400.00

III. | Suewnrk and Piping!

$2.115.800.00

IV. | Lagoon Modifications?

$1T7.1T3.000.00

V. Common Alternatives $14,500,000.00
Subtotal $120,715.800.00
Construction Contingencies (15%) $18,107.400.00

Non-Construction Costs (15%)

$20.823 50000

Main Lift Tunnel Option Total?

S159.646. 70000

Gty have decressed Gom the 2010 estimate of $2,1 76,1400
Cusks have meresed Trom the 20011 estunate of $6, 168,800

Coanby have mereased Trom Lhe 2001 eslunate ol $143,173 400

I. Main Lift Tunnel (Spruce to Main Lift)

Item Description Unit | Quantity Unit Cost Total
1 TBM Mobilization LS 1 $6,000,000.00 $6,000,000.00
2 Launching/Receiving Shaft EA 3 $300,000.00 $900,000.00
3 Tunnel - 16’ Diameter LF 14,500 $3.,200.00 $46,400,000.00
4 84" Gravity Sewer - 003 to New Main Lift LF 1,500 $850.00 $1,275,000.00
Station
5 Diversion Structures/Outfalls & Piping EA 7 $750,000.00 $5,250,000.00
Reconst.
6 Ventilation Duct and Fan EA 2 $500,000.00 $1,000,000.00
7 Odor Control Facilities EA 2 $700,000.00 $1,400,000.00
8 Excess Excavation Spoil Disposal CY 20,700 $10.00 $207,000.00
9 Maintenance of Traffic IS 1 $250,000.00 $250,000.00
10 Geotechnical Controls LS 1 $110,000.00 $110,000.00
11 | Erosion Control LS 1 $100,000.00 $100,000.00
12 | Construction Layout/Staking LS 1 $200,000.00 $200,000.00
13 General Conditions (NTE 5%) LS $3,154,600.00
Main Lift Tunnel Subtotal $66,246,600.00

City of Terre Haute, Indiana

Combined Sewer Overflow Long-Term Control Plan
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II. New Main Lift Station

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
1 Lift Station, Control, Admin and Lab Building LS 1 $12,750,000.00 $12,750,000.00
2 Tunnel Outlet Structure LS 1 $1,200,000.00 $1,200,000.00
3 Grit Removal Facility LF 1 $4,900,600.00 $4.,900,600.00
4 Splitter Structures LS 1 $150,000.00 $150,000.00
5 Mechanical/Electrical/ Controls LS 1 $470,000.00 $470,000.00
6 Civil/ Architectural Site Improvements LS 1 $125,000.00 $125,000.00
7 Erosion Control LS 1 $50,000.00 $50,000.00
8 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
9 General Conditions (NTE 5%) LS $984,800.00
Main Lift Tunnel Lift Station Subtotal $20,680,400.00
II1. Site Work and Piping (for New Main Lift and Turner Closure)
Item Description Unit | Quantity Unit Cost Total
1 66" Gravity Sewer LLi 200 $400.00 $80,000.00
2 84" Gravity Sewer LLi 1,200 $850.00 $1,020,000.00
3 120" Gravity Sewer LLi 100 $1,500.00 $150,000.00
4 Manhole Structures FA 4 $20,000.00 $80,000.00
8 48" Force Main/Connect to Existing FM LF 1,300 $350.00 $455,000.00
9 Demolition of Existing Main Lift LS 1 $100,000.00 $100,000.00
10 By-Pass Pumping LS 1 $50,000.00 $50,000.00
11 Erosion Control LS 1 $50,000.00 $50,000.00
12 Construction Layout/Engineering LS 1 $30,000.00 $30,000.00
13 General Conditions (NTE 5%)2 LS $100,800.00
Site Work and Piping Subtotal? $2.115.800.00

Line iterns were included in 2011 gstinate but have been removed since they are included in the revised Lugoon Modifications cost

estimate,
Cusls have decreased Crom the 2001 estimute of 10 300

Coosts have devreased Gromethe 2010 estimate e}f$2,| HEL A0

City of Terre Haute, Indiana
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IV. Lagoon Modifications'

Revision #2 — September 2014

studies completed m Phase [, New line items with assoeuted estimated costs are provided,

V. Common Alternatives

Item Description Unit | Quantity Unit Cost Total

1 Site Work 15 i S20°1,0600.00 $201_,O’l’)i’).00

2 36" Foree Mam from Mun Lift Station to s 1 $1.362,000.00 $1.362,000.00
Storage l'ank

B 27 MG Unacrated, Open Top Congrete Storage 1.5 1 $13,220,000.00 $13.220,000.00
Tank w/ lilushing Buckets

4 | 247/30" Dram Pipe and Flow Control Box LS 1 $370,000.00 $370.000,00

53 | 427/48” Overflow Pipe and Collection Box LS 1 §852,000.00 $852,000.00

t Electneal Work for Overall Site L2 1 S250,000.00 $250,000.00

7 Instrumentation and Control for Owverall Site LS 1 S100,000.00 $100,000.00

8 | General Conditions (NTH 5%) LS 1 $818.000.00 $818,000.00
Lagoon Modifications Subtotal $17.173.000.00
The scope of work for Lagoon Modificanons has changed significantly fram the 2011 report hased on additional “basis of design™

Item Description Unit | Quantity Unit Cost Total

1 [ Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 Floatables Controls at CSO 011/004 EA 1 $2,000,000.00 $2,000,000.00
3 Floatables Controls at CSO 009 EA 1 $2,000,000.00 $2.000,000.00
4 Floatables Controls at CSO 010 EA 1 $2,000,000.00 $2.000,000.00
5 Floatables Controls at CSO 003 EA 1 $2,000,000.00 $2.000,000.00
6 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
7 Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 $2,000,000.00
8 | Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00

Common Alternatives Subtotal $14,500,000.00
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Table 7.2-4C

Alternative 7B — 6 Overflows

New Main Lift and Tunnel Option w/IP Storage

Revision #2 — September 2014

Item Description Total
L Main Lift Tunnel $81,774,000.00
II. | Main Lift Station Structure, Mechanical, Electrical $20,680,400.00

III. | Sitework and Piping!

$2.115.800.00

INA Lagoon Modifications?

$1T7.1T3.000.00

V. Common Alternatives

$14,500,000.00

Subtotal

5136.243.200.00

Construction Contingencies (15%)

$20.436.500.00

Non-Construction Costs (15%)

23.502.000.00

Main Lift Tunnel Option Total?

S180. 181700000

Gty have decressed Gom the 2010 estimate of $2,1 76,1400
Cusks have meresed Trom the 20011 estunate of $6, 168,800

Coanby hiave meressed Trom Lhe 2001 eslunate o0 51063, 708 3000

I. Main Lift Tunnel (Spruce to Main Lift)

Item Description Unit | Quantity Unit Cost Total
1 TBM Mobilization LS 1 $11,500,000.00 $11,500,000.00
2 Launching/Receiving Shaft EA 3 $450,000.00 $1,350,000.00
3 Tunnel - 16’ Diameter LF 14,500 $3,750.00 $54,375,000.00
4 84" Gravity Sewer - 003 to New Main Lift LF 1,500 $850.00 $1,275,000.00
Station
5 Diversion Structures/Outfalls & Piping EA 7 $750,000.00 $5,250,000.00
Reconst.
6 Ventilation Duct and Fan EA $500,000.00 $1,000,000.00
7 Odor Control Facilities EA $700,000.00 $1,400,000.00
8 Excess Excavation Spoil Disposal CY 107,000 $10.00 $1,070,000.00
9 Maintenance of Traffic LS 1 $250,000.00 $250,000.00
10 Geotechnical Controls LS 1 $110,000.00 $110,000.00
11 | Erosion Control LS 1 $100,000.00 $100,000.00
12 | Construction Layout/Staking LS 1 $200,000.00 $200,000.00
13 General Conditions (NTE 5%) LS $3,894,000.00
Main Lift Tunnel Subtotal $81,774,000.00

Combined Sewer Overflow Long-Term Control Plan
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II. New Main Lift Station

Revision #2 — September 2014

Item Description Unit Quantity Unit Cost Total
1 Lift Station, Control, Admin and Lab Building LS 1 $12,750,000.00 $12,750,000.00
2 Tunnel Outlet Structure LS 1 $1,200,000.00 $1,200,000.00
3 Grit Removal Facility LF 1 $4,900,600.00 $4.,900,600.00
4 Splitter Structures LS 1 $150,000.00 $150,000.00
5 Mechanical/Electrical/ Controls LS 1 $470,000.00 $470,000.00
6 Civil/ Architectural Site Improvements LS 1 $125,000.00 $125,000.00
7 Erosion Control LS 1 $50,000.00 $50,000.00
8 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
9 General Conditions (NTE 5%) LS $984,800.00
Main Lift Tunnel Lift Station Subtotal $20,680,400.00
I11. Site Work and Piping (for New Main Lift and Turner Closure)
Item Description Unit Quantity Unit Cost Total
1 | 66" Gravity Sewer LI 200 $400.00 $80,000.00
2 84" Gravity Sewer LIt 1,200 $850.00 $1,020,000.00
3 120" Gravity Sewer LI 100 $1,500.00 $150,000.00
4 Manhole Structures A 4 $20,000.00 $80,000.00
8 48" Force Main/Connect to Existing FM LF 1,300 $350.00 $455,000.00
9 Demolition of Existing Main Lift LS 1 $100,000.00 $100,000.00
10 By-Pass Pumping LS 1 $50,000.00 $50,000.00
11 Erosion Control LS 1 $50,000.00 $50,000.00
12 Construction Layout/Engineering LS 1 $30,000.00 $30,000.00
13 General Conditions (NTE 5%)2 LS $100,800.00
Site Work and Piping Subtotal? $2.115.800.00

Line iterns were included in 2011 gstinate but have been removed since they are included in the revised Lugoon Modifications cost

estimate,
Cusls have decreased Crom the 2001 estimute of 10 300

Coosts have devreased Gromethe 2010 estimate e}f$2,| HEL A0
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IV. Lagoon Modifications'

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total

1 Site Work IS 1 S201,000.00 $201.000.00

2 36" Force Mam from Mam TAft Station o s 1 ¥ 1_,-36:2,9[}[]..[}[] $1.362,000.00
Storage Tank

3 27 MG Unacrated, Open Top Conerete Storage s 1 $13,220,000.00 $13.220,000.00
Tank w I'lushing Buckets

4 247 /307 Drain Pipe and Flow Control Box Ls 1 S370,000.00 $370.000.00

5 | 427/48” Overflow Pipe and Collection Box LS 1 §852,000.00 $852,000.00

6 Electrical Work for Overall Site L2 1 S250,000.00 $250,000.00

7 Instrumentation and Control for Overall Site LS 1 S100,000.00 $100,000.00

8 General Conditions (NTE 5%) g 1 S818.000.00 $B18.000.000
Lagoon Modifications Subtotal §17.173.000.00

The scope of work for Lagoon Modifications has changed sigmficantly from the 2011 tepart based an additiona

studies completed 1n Phase 1. New: line items with associated estinated costs are provided.

V. Common Alternatives

1 “basis of design’

Item Description Unit | Quantity Unit Cost Total

1 Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 Floatables Controls at CSO 011/004 EA 1 $2,000,000.00 $2,000,000.00
3 Floatables Controls at CSO 009 EA 1 $2,000,000.00 $2.000,000.00
4 Floatables Controls at CSO 010 EA 1 $2,000,000.00 $2.000,000.00
5 Floatables Controls at CSO 003 EA 1 $2,000,000.00 $2.000,000.00
6 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
7 Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 $2,000,000.00
8 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00

Common Alternatives Subtotal $14,500,000.00

City of Terre Haute, Indiana
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Table 7.2-4D
Alternative 7B — 0 Overflows

New Main Lift and Tunnel Option w/IP Storage

Revision #2 — September 2014

Item Description Total
L Main Lift Tunnel $86,409,800.00
1L Main Lift Station Structure, Mechanical, Electrical $20,680,400.00
1. | Sitework and Piping} $2.115.800.00
IV. | Lagoon Modifications? S17,173.000.00
V. Common Alternatives $8;500;OO0.00
Subtotal

$134.879,000.00

Construction Contingencies (15%)

520,231,900.00

Non-Construction Costs (15%) $23.266.700.00
Main Lift Tunnel Option Total? $178,377.600.00
Closts have decreased from e 2011 estimate of $2,176,100
Cosly have inereased Grom the 2011 estimate of $6, 168,800
Cosls have iecesed Tom the 2011 estine ol §163 904 200
I. Main Lift Tunnel (Spruce to Main Lift)
Item Description Unit | Quantity Unit Cost Total
1 TBM Mobilization LS 1 $12,000,000.00 $12,000,000.00
2 Launching/Receiving Shaft EA 3 $500,000.00 $1,500,000.00
3 Tunnel - 17" Diameter LF 14,500 $4,000.00 $58,000,000.00
4 84" Gravity Sewer - 003 to New Main Lift LF 1,500 $850.00 $1,275,000.00
Station
5 Diversion Structures/Outfalls & Piping EA 7 $750,000.00 $5,250,000.00
Reconst.
6 Ventilation Duct and Fan EA $500,000.00 $1,000,000.00
7 Odor Control Facilities EA $700,000.00 $1,400,000.00
8 Excess Excavation Spoil Disposal CY 121,000 $10.00 $1,210,000.00
9 Maintenance of Traffic LS 1 $250,000.00 $250,000.00
10 Geotechnical Controls LS 1 $110,000.00 $110,000.00
11 Erosion Control LS 1 $100,000.00 $100,000.00
12 Construction Layout/Staking LS 1 $200,000.00 $200,000.00
13 General Conditions (NTE 5%) LS $4,114,800.00
Main Lift Tunnel Subtotal $86,409,800.00

City of Terre Haute, Indiana

Combined Sewer Overflow Long-Term Control Plan
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II. New Main Lift Station

Revision #2 — September 2014

Item Description Unit Quantity Unit Cost Total
1 Lift Station, Control, Admin and Lab Building LS 1 $12,750,000.00 $12,750,000.00
2 Tunnel Outlet Structure LS 1 $1,200,000.00 $1,200,000.00
3 Grit Removal Facility LF 1 $4,900,600.00 $4,900,600.00
4 Splitter Structures LS 1 $150,000.00 $150,000.00
5 Mechanical/Electrical / Controls LS 1 $470,000.00 $470,000.00
6 Civil/ Architectural Site Improvements LS 1 $125,000.00 $125,000.00
7 Erosion Control LS 1 $50,000.00 $50,000.00
8 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
9 General Conditions (NTE 5%) LS $984,800.00
Main Lift Tunnel Lift Station Subtotal $20,680,400.00
II1. Site Work and Piping (for New Main Lift and Turner Closure)
Item Description Unit Quantity Unit Cost Total

1 66" Gravity Sewer LLi 200 $400.00 $80,000.00

2 84" Gravity Sewer LIt 1,200 $850.00 $1,020,000.00

3 120" Gravity Sewer Ll 100 $1,500.00 $150,000.00

4 Manhole Structures EA 4 $20,000.00 $80,000.00
g T rgoon Dran g 50 a0 CENveT
6 Laopeaemnn-Blay Loapsll S + skt
8 48" Force Main/Connect to Existing FM LF 1,300 $350.00 $455,000.00

9 Demolition of Existing Main Lift LS 1 $100,000.00 $100,000.00
10 By-Pass Pumping LS 1 $50,000.00 $50,000.00
11 Erosion Control LS 1 $50,000.00 $50,000.00
12 Construction Layout/Engineering LS 1 $30,000.00 $30,000.00
13 General Conditions (NTE 5%)2 LS $100,800.00
Site Work and Piping Subtotal® $2.115.800.00

Line items were included in 2011 estimate bt have been removed smee they are meluded i the revised Lagnon Modihcations cost

estimate.
Costs have decreased [rom Uhe 2011 esumate o $104.300

Clasts have devreased Fonm the 2007 estimale ol F2, 180 300

City of Terre Haute, Indiana
HANNUM, WAGLE & CLINE ENGINEERING
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IV. Lagoon Modifications'

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total

1 Site Work LS 1 S201.000.00 $201.000.00

2 36”7 Force Mun from Mmn Tift Station to s 1 $1.362,000.00 $1.362,000.00
Storage l'ank

3 27 MG Unaerated, Open Top Concrete s 1 $13,220,000.00 $13.220,000.00
Storage Lank w/ llushing Buckets

& 247/ 30° Dram Pipe and Flow Control Box LS 1 S370,000.00 $370,000.00

5 427/48” Overflow Pipe and Collection Box LS 1 §852,000.00 $852,000.00

6 Blectneal Work for Overall Site L2 1 S250,000.00 $250,000.00

7 | Instrumentation and Control for Overall Site LS 1 $100,000.00 $100,000.00

8 General Conditions (NTE 54%) g 1 $818,000.00 $818.000.00
Lagoon Madifications Subtotal §17.173.000.00

The seope ofwork for Lagaon Medificanans has changed significantly from the 2011 veport based on additional “basis of design”™

stuches completed 1n Phase [, New line items with associated estimated costs are provided.

V. Common Alternatives

Item Description Unit Quantity Unit Cost Total
1 Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 CSO 003 Closure LS 1 $250,000.00 $250,000.00
3 CSO 004 Closure LS 1 $250,000.00 $250,000.00
4 CSO 005 Closure LS 1 $250,000.00 $250,000.00
5 CSO 006 Closure LS 1 $250,000.00 $250,000.00
6 CSO 007 Closure LS 1 $250,000.00 $250,000.00
7 CSO 008 Closure LS 1 $250,000.00 $250,000.00
8 CSO 009 Closure LS 1 $250,000.00 $250,000.00
9 CSO 010 Closure LS 1 $250,000.00 $250,000.00
10 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
11 Large Dia Pipe Rehab - North Hulman LS 1 $2.,000,000.00 $2,000,000.00
w/Weir
12 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00
Common Alternatives Subtotal $8,500,000.00

City of Terre Haute, Indiana
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Table 7.2-5A

Alternative 11 — 12 Overflows

Parallel Interceptor, Lagoon and Main Lift Option

Revision #2 — September 2014

Item Description Total

L. North Conveyance/Storagef! S17.9532,000.00
1L Parallel Interceptor $18;398j600.00
III. Main Lift Station Structure, Mechanical, Electrical $20,680,400.00
Iv. Sitework and Piping $3,848,300.00
V. Lagoon Modificationst S17,173,000.00
VI. Common Alternatives $8;500;OO0,00
Subtotal 586,332, 300000
Construction Contingencies (15%) §12,982.900.00
Non-Construction Costs (15%) $14.930.,300.00

Parallel Interceptor Option Total?

F114.465.500.00

Gty have deareased Grom Uhe 2011 extinate of $27, 102,300
Cusks bave memased Trom the 2001 estunale of $6 294 800

Cosbe hase mereased Trom thie 2007 estunulbe of $104,245 300

I. North Conveyance/Storage (Chestnut to Spruce)

Item Description Unit | Quantity Unit Cost Total
1 Clearing of Right of Way LS 1 $100,000.00 $100,000.00
2 Common Excavation I.F 11,000 $25.00 $275,000.00
3 Building Demolition 1S 1 $75,000.00 $75,000.00
4 96" Gravity Sewer (21-25' dp.) ILF 300 $1,000.00 $300,000.00
3 72" Gravity Sewer (21-25 dp)! LE 20 $1.500.00 $30, 000,00
6 66" Gravity Sewer (21-25 dp.)’ LE 400 §800.00 $320.000.00
8 Reconnect Lixisting Laterals By 3 $10,000.00 $50.000.00
9 St MIT! bR i $25.000.00 25,000.00
| Std MIL Set Over Lixisting Sewer! LA 2 $25,000.00 $50,000.00
11 Diversion Structures & Piping Construction LA o $500,000.00 $1,000,000.00
12 | CSO 009 Closure LS 1 $250,000.00 $250,000.00
13 Spruce Diversion and Floatables Structure LS 1 $2,000,000.00 $2,000,000.00
14 Spruce Evacuation Lift Station/Control Bldg LS 1 $4.,000,000.00 $4,000,000.00
15 | 36" Force Main LF 150 $200.00 $30,000.00
16 | 1.5 MG of Storage at 010 Gal | 1,500,000 $5.00 $7,500,000.00
17 | Storage Structure Evacuation Piping LS 1 $50,000.00 $50,000.00
18 | HAC Surface, 1.5"! Ton = $90.00 $20,250.00
19 | HAC Intermediate, 2" Ton Yl $80.00 $24.000.00
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Revision #2 — September 2014

20 | HAC Base, 4"} Ton 600 $80.00 $48,000.00
21 Compacted Aggregate Base, #53, 6"} Ton GO0 $20.00 $12.000.00
22 Congrete Carb chﬂ acementt B K00 $20.00 $16,000.00
23 | Concrete Sidewalk Replacement! ILE 150 $45.00 §6.750.00
gl Remowe Fxasting 827 Sewer! T.E 1010 $200.00 b 20_,[_][3_(}.[]0
25 Remove Fxisting 157 Sewer! ILE 250 $30.00 $12.500.00
26 Remowve Manhole! EA 2 $5.000.00 $10000.00
27 | Phig Fxisting Scwor! EA 3 §7.500.00 $22,500.00
28 Temporary Bypass Pumping! .S 1 $100,000.00 $ 100, 000,00
29 | Granular Backfll CY LTI $20.00 $300,000.00
30 | Civil/Architectural Site Improvements LS 1 $100,000.00 $100,000.00
31 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
32 | Erosion Control LS 1 $50,000.00 $50,000.00
33 Landscape Restoration LS 1 $50,000.00 $50,000.00
34 Construction Layout/Staking LS 1 $100,000.00 $100,000.00
35 General Conditions (NTE 5%) LS $855.000.00

North Conveyance/Storage Subtotalf $17.952,000.00

I The scope of wark for the North Convevance /Storage has chinged sipnificantly from the 2011 weport bused on additional “basis of
design” studies completed in Phase 1. New and exsting line items have besn adjusted to indicate such changes.

sk hase dearessed TroemeUhe 2001 estunabe o |_}F3']"UJ2‘3.’-)‘3,‘

I1. Parallel Interceptor (Ohio to Main Lift)

Item Description Unit | Quantity Unit Cost Total

1 96" Gravity Sewer (31-35' dp.) LF 750 $1,500.00 $1,125,000.00
2 96" Gravity Sewer (26-30' dp.) LF 850 $1,250.00 $1,062,500.00
3 96" Gravity Sewer (21-25' dp.) LF 500 $1,000.00 $500,000.00
4 96" Gravity Sewer (11-15' dp.) LF 600 $900.00 $540,000.00
5 96" Gravity Sewer (16-20' dp.) LF 350 $850.00 $297.,500.00
6 96" Gravity Sewer (11-15' dp.) LF 4,000 $800.00 $3,200,000.00
7 144" Gravity Sewer (0-10' dp.) LF 2,950 $2,000.00 $5,900,000.00
8 Std. MH, 7' Diameter EA 17 $50,000.00 $850,000.00
9 Diversion Structures/Outfalls & Piping Const. EA 4 $750,000.00 $3,000,000.00
10 24" Force Main LF 500 $150.00 $75.000.00
11 Pavement Replacement LF 500 $200.00 $100,000.00
12 | Fence Replacement LF 1,500 $15.00 $22,500.00
13 Existing Storm Repair/Crossing/Replacement LS 1 $250,000.00 $250,000.00
14 Maintenance of Traffic LS 1 $150,000.00 $150,000.00
15 | Erosion Control LS 1 $250,000.00 $250,000.00
16 Construction Layout/Staking LS 1 $200,000.00 $200,000.00
17 General Conditions (NTE 5%) LS $876,100.00

Parallel Interceptor Subtotal $18,398,600.00

%
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II1. New Main Lift Station

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
1 Lift Station, Control, Admin and Lab Building LS 1 $12,750,000.00 $12,750,000.00
2 Outlet Structure LS 1 $1,200,000.00 $1,200,000.00
3 Grit Removal Facility LF 1 $4.,900,600.00 $4,900,600.00
4 Splitter Structures LS 1 $150,000.00 $150,000.00
5 Mechanical/FElectrical/ Controls LS 1 $470,000.00 $470,000.00
6 Civil/ Architectural Site Improvements LS 1 $125,000.00 $125,000.00
7 | Erosion Control LS 1 $50,000.00 $50,000.00
8 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
9 General Conditions (NTE 5%) .S $984,800.00
New Main Lift Station Subtotal $20,680,400.00
IV. Site Work and Piping (for New Main Lift and Turner Closure)
Item Description Unit | Quantity Unit Cost Total
1 66" Gravity Sewer LF 200 $400.00 $80,000.00
2 84" Gravity Sewer LF 1,200 $850.00 $1,020,000.00
3 96" Gravity Sewer (003 to New Main Lift) LF 1,500 $1,100.00 $1,650,000.00
4 120" Gravity Sewer LF 100 $1,500.00 $150,000.00
5 Manhole Structures EA 4 $20,000.00 $30,000.00
6 48" Force Main/Connect to Existing FM LF 1,300 $350.00 $455,000.00
7 Demolition of Existing Main Lift LS 1 $100,000.00 $100,000.00
8 By-Pass Pumping LS 1 $50,000.00 $50,000.00
9 Erosion Control LS 1 $50,000.00 $50,000.00
10 Construction Layout/Engineering LS 1 $30,000.00 $30,000.00
11 General Conditions (NTE 5%) LS $183,300.00
Site Work and Piping Subtotal $3,848,300.00

%
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V. Lagoon Modifications!

Revision #2 — September 2014

Item Description Unit Quantity Unit Cost Total
Site Work 1.8 1 $201.000.00 $201,000.00
2 | 36” Force Mam from Mamn TAft Station to IS 1 S1.362.000.00 | §1,362,000.00
Storage Tank
3 27 MG Unacrated, Open Top Concrete IS 1 $13.220000.00 | $13,220,000.00
Storage Tank w/ Ulushing Buckets
4 247 /530" Dram Pipe and Flow Contiol Box Ls 1 $370.000.00 $370.000.00
5 | 427748 Overflow Pipe and Collection Box IS 1 §352.000.00 §852,000.00
6 Electrical Work for Overall Site LS 1 $250,000.00 $250.000.00
7 Instrumentation and Control for Overall Site LS 1 $100,000.00 $100,000.00
8 General Conditions (NTE 345) 12 1 $818,000.00 $818.000.00
Lagoon Modifications Subtotal $17.173.000.00

I The scope of work tor Lagnan Madifications has changed significanty from the 2011 report based on addinanal “hasis of design”
studies completed in Phase 1. ~ew line items with associated estimated cpsts are provided.

VI. Common Alternatives

Item Description Unit Quantity Unit Cost Total
1 Back-up Structure for Hulman /Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
3 Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 $2.,000,000.00
4 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 | ¢1 300,000.00
5 Floatables Controls at 011 LS 1 $2,000,000.00 $2,000,000.00
Common Alternatives Subtotal $8,500,000.00

%
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Table 7.2-5B

Alternative 11 — 9 Overflows

Parallel Interceptor, Lagoon and Main Lift Option

Revision #2 — September 2014

Item Description Total
L North Conveyance/Storagel! $20,104.400.00
IL. Parallel Interceptor $25,459,900.00
111, Main Lift Station Structure, Mechanical, Electrical $20,680,400.00
A Sitework and Piping $5,580,800.00
V. Lagoon Modificationsf $17,173,000.00
VI Common Alternatives $8.500,000.00
Subtotal $97,498,500.00
Construction Contingencies (15%) $14,624,800.00
Non-Construction Costs (15%) $16,818,500.00
Parallel Interceptor Option Total} $128,941,800.00
Costs have decreased from the 2011 estimate of $23,254,800
Costs have increased from the 2011 estimate of $6,294,800
Costs have increased from the 2011 estimate of $118,721,700
I. North Conveyance/Storage (Chestnut to Spruce)
Item Description Unit | Quantity Unit Cost Total
1 Clearing of Right of Way LS 1 $100,000.00 $100,000.00
2 | Common Excavation LF 11,000 $25.00 $275,000.00
3 Building Demolition LS 1 $75,000.00 $75,000.00
4 | 96" Gravity Sewer (21-25' dp.)! LF 300 $1,000.00 $300,000.00
5 72" Gravity Sewer (21-25' dp. | LE 20 $1,500.00 $30,000.00
6 66" Gravity Sewer (21-25' dp. LF 400 $800.00 $320,000.00
7 | BoreandJack—96" Gravity-Sewer! LE 250 $450000 | $1.125000.00
8 Reconnect Existing Laterals! EA 5 $10,000.00 $50,000.00
9 | Std. MH EA 1 $25,000.00 $25,000.00
10 | Std MH, Set Over Existing Sewer! EA 2 $25,000.00 $50,000.00
11 Diversion Structures & Piping Construction EA 2 $500,000.00 | $1,000,000.00
12 CSO 009 Closure LS 1 $250,000.00 $250,000.00
13 Spruce Diversion and Floatables Structure LS 1 $2,000,000.00 $2,000,000.00
14 Spruce Evacuation Lift Station/Control Bldg LS 1 $4.000,000.00 $4,000,000.00
15 36" Force Main LF 150 $200.00 $30,000.00
16 1.9 MG of Storage at 010 Gal | 1,900,000 $5.00 $9,500,000.00
17 | Storage Structure Evacuation Piping LS 1 $100,000.00 $100,000.00
18 | HAC Surface, 1.5"] Ton 225 $90.00 $20,250.00
19 | HAC Intermediate, 2" Ton 300 $80.00 §24,000.0
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Revision #2 — September 2014

20 | HAC Base, 4"} Ton GO0 $80.00 48 000,00
21 Compacted Aggregate Base, #53, 6"} Ton GO0 $20.00 $12.000.00
22 | Concrete Curb Replacement! LF B0 520,00 $16.000.00
23 | Conerete Sidewalk Replacement! TF 150 545.00 $6,750.00
24 | Remowe Existing 827 Sewer! IF 100 $200.00 $20,000.00
25 | Remove Fxisting 157 Sewer!? TE 250 830,00 $12,500.00
26 Remaowe Manhaole! BA ] §5.000.00 $10.000.00
27 | Plug Existing Scwer! BA 3 $7.500.00 $22.500.00
28 | Temporary Bypass Pumping! IS 1 $100,000.00 $100,000.00
29 | Granular Backfill CY (VT $20.00 $300.000.00
30 Civil/ Architectural Site Improvements LS 1 $100,000.00 $100,000.00
31 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
32 | Erosion Control LS 1 $50,000.00 $50,000.00
33 Landscape Restoration LS 1 $50,000.00 $50,000.00
34 Construction Layout/Staking LS 1 $100,000.00 $100,000.00
35 General Conditions (NTE 5%) LS $957.400.00

North Conveyance/Storage Subtotal? $20,104 400.00

The scope of wark for the North Conveyance /Storage has changed sipnificantly from the 2011 meport bused on additional “basis of
design” studies completed in Phase 1. New and exsting line items have besn adjusted to indicate such changes.

st haye deareased Grom Lhe 2001 estunate 811_335‘354‘80[]

I1. Parallel Interceptor (Ohio to Main Lift)

Item Description Unit | Quantity Unit Cost Total

1 144" Gravity Sewer (008 to New Main LS) LF 10,000 $2,000.00 $20,000,000.00
2 Sewer Access Structure EA 4 $50,000.00 $200,000.00
3 Diversion Structures/Outfalls & Piping Const. EA 4 $750,000.00 $3,000,000.00
4 24" Force Main LF 500 $150.00 $75,000.00
5 Pavement Replacement LF 500 $200.00 $100,000.00
6 Fence Replacement LF 1,500 $15.00 $22,500.00
7 Existing Storm Repair/Crossing/Replacement LS 1 $250,000.00 $250,000.00
8 Maintenance of Traffic LS 1 $150,000.00 $150,000.00
9 Erosion Control LS 1 $250,000.00 $250,000.00
10 Construction Layout/Staking LS 1 $200,000.00 $200,000.00
11 General Conditions (NTE 5%) LS $1,212,400.00

Parallel Interceptor Subtotal $25,459,900.00
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II1. New Main Lift Station

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
1 Lift Station, Control, Admin and Lab Building LS 1 $12,750,000.00 $12,750,000.00
2 Outlet Structure LS 1 $1,200,000.00 $1,200,000.00
3 Grit Removal Facility LF 1 $4,900,600.00 | $4.900,600.00
4 Splitter Structures LS 1 $150,000.00 $150,000.00
5 Mechanical/FElectrical/ Controls LS 1 $470,000.00 $470,000.00
6 Civil/ Architectural Site Improvements LS 1 $125,000.00 $125,000.00
7 | Erosion Control LS 1 $50,000.00 $50,000.00
8 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
9 General Conditions (NTE 5%) LS $984,800.00
New Main Lift Station Subtotal $20,680,400.00
IV. Site Work and Piping (for New Main Lift and Turner Closure)
Item Description Unit | Quantity Unit Cost Total
1 66" Gravity Sewer LF 200 $400.00 $80,000.00
2 84" Gravity Sewer LF 1,200 $850.00 $1,020,000.00
3 Twin 96" Gravity Sewers (003 to New Main LS) LF 1,500 $2.,200.00 $3,300,000.00
4 120" Gravity Sewer LF 100 $1,500.00 $150,000.00
5 Manhole Structures EA 4 $20,000.00 $80,000.00
6 48" Force Main/Connect to Existing FM LF 1,300 $350.00 $455,000.00
7 Demolition of Existing Main Lift LS 1 $100,000.00 $100,000.00
8 By-Pass Pumping LS 1 $50,000.00 $50,000.00
9 | Erosion Control LS 1 $50,000.00 $50,000.00
10 Construction Layout/Engineering LS 1 $30,000.00 $30,000.00
11 General Conditions (NTE 5%) LS $265,800.00
Site Work and Piping Subtotal $5,580,800.00
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V. Lagoon Modifications'

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
Site Witk LS 1 $201,000.00 $201,000.00
2 __3.6” Force Main from Mam Tift Station to s 1 $1,362.000.00 §1,362 000,00
Storage Tank
3 27 MG Unaerated, Open Top Concrete Stortage s 1 $13.220,000.00 | $13.220.000.00
Tank w/ llushing Buckets
4 2477 /5307 Dirain Pipe and Flow Control Box 1.8 1 $370,000.00 $370.000.00
5 427748 Overflow Pipe and Collection Box s 1 $852,000.00 $852,000.00
6 Flectrical Work for Crerall Site IS 1 $250,000.00 $250,000.00
7 Instrumentation and Control for Owrerall Site 1.8 1 $100,000.00 F100,000.00
8 General Conditions (N1'F 34 1.5 1 $818.000.00 $818.000.00
Lagoon Modifications Subtotal $17,173.000.00

The scape of watk fior Lagnon Madifications has chanped sipnificantly trom the 2011 repart hased on addimanal

studlies completed in Phase I New lne items with assanated sstmated costs are provided.

VI. Common Alternatives

“hasts of desion”

Item Description Unit | Quantity Unit Cost Total
1 Back-up Structure for Hulman /Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
3 Large Dia Pipe Rehab - North Hulman W/\X/eir LS 1 $2,000,000.00 $2 000.000.00
4 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00
5 Floatables Controls at CSO 011 LS 1 $2,000,000.00 $2,000,000.00
Common Alternatives Subtotal $8,500,000.00
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Table 7.2-5C

Alternative 11 — 7 Overflows

Parallel Interceptor, Lagoon and Main Lift Option

Revision #2 — September 2014

Item Description Total
L North Conveyance/Storagel! $20,629.400.00
IL. Parallel Main Interceptor $25,459,900.00
111, Main Lift Station Structure, Mechanical, Electrical $21,152,900.00
A Sitework and Piping $5,580,800.00
V. Lagoon Modificationsf $17,173,000.00
VI Common Alternatives $8.500,000.00
Subtotal $98,496,000.00
Construction Contingencies (15%) $14,774,400.00
Non-Construction Costs (15%) $16,990,600.00
Parallel Interceptor Option Total® $130,261,000.00
Costs have decreased from the 2011 estimate of $23,779,800
Costs have increased from the 2011 estimate of $6,294,800
Costs have increased from the 2011 estimate of $120,040,900
I. North Conveyance/Storage (Chestnut to Spruce)
Item Description Unit | Quantity Unit Cost Total
1 | Clearing of Right of Way LS 1 $100,000.00 $100,000.00
2 Common Excavation LF 11,000 $25.00 $275,000.00
3 Building Demolition LS 1 $75,000.00 $75,000.00
4 96" Gravity Sewer (21-25' dp.)| LF 300 $1,000.00 $1,300,000.00
5 | 72" Gravity Sewer (21-25' dp. | LF kq $1,500.00 $30,000.00
6 66" Gravity Sewer (21-25' dp. LF 400 $800.00 $320,000.00
7 Bore-and Jack 96" Geavity Sewer! LE 25g $4:500-00 $4-125.000.00
8 | Reconnect Existing Laterals EA A $10,000.00 $50,000.00
9 | Std M EA $25,000.00 $25,000.00
10 | Std MH, Set Over Existing Sewer! EA g $25,000.00 $50,000.00
11 Diversion Structures & Piping Construction EA 2 $500,000.00 $1,000,000.00
12 CSO 009 Closure LS 1 $250,000.00 $250,000.00
13 Spruce Diversion and Floatables Structure LS 1 $2,000,000.00 $2,000,000.00
14 Spruce Evacuation Lift Station/Control Bldg LS 1 $4,000,000.00 $4,000,000.00
15 36" Force Main LF 150 $200.00 $30,000.00
16 2.0 MG of Storage at 010 Gal 2,000,000 $5.00 $10,00,000.00
17 | Storage Structure Evacuation Piping LS 1 $100,000.00 $100,000.00
18 | HAC Surface, 1.5"] Ton 025 $90.00 $20,250.00
19 | HAC Intermediate, 2" Ton 300 $80.00 §24,000.0

City of Terre Haute, Indiana
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Revision #2 — September 2014

20 | HAC Base, 4"} Ton 600 $80.00 $48.000.00
21 Compacted Aggregate Base, #53, 6" Ton 60 $20.00 $12.000.00
22 | Concrete Curb Replacement! IF 8001 $20.00 $16.000.00
23 Conerete Sidewalk Replacement! I.F 150 $45.00 $6,750L00
24 Remowe Fxasting 827 Sewer! 1.F oo K200.00 $20.000.00
25 Remove Fxisting 157 Sewer! I.E 250 $50.00 $12.500.00
26 Remowve Manhole! ES 2 $3,000.00 $10.000.00
27 | Phyg Pxisting Scwer! i 3 $7.500.00 $22,500.00
28 Temporary Bypass Pumping! 1.8 1 S100,000.00 $100.000.00
29 | Granular Backfill CY LT T] $20.00 $300.000.00
30 Civil/ Architectural Site Improvements LS 1 $100,000.00 $100,000.00
31 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
32 | Erosion Control LS 1 $50,000.00 $50,000.00
33 Landscape Restoration LS 1 $50,000.00 $50,000.00
34 Construction Layout/Staking LS 1 $100,000.00 $100,000.00
35 General Conditions (NTE 5%) LS $982,400.00

North Conveyance/Storage Subtotal? $20,629.400.00

The scope of wark for the North Conveyance /Storage has changed sipnificantly from the 2011 report bused on additional “basis of
design” studies completed in Phase 1. New and exsting line items have besn adjusted to indicate such changes.

st haye deareased Grom Lhe 2001 estunate 911_335,_-’?_‘)180[]

I1. Parallel Interceptor (Ohio to Main Lift)

Item Description Unit | Quantity Unit Cost Total
144" Gravity Sewer (008 to New Main LS) LF 10,000 $2,000.00 $20,000,000.00
2 Sewer Access Structure EA 4 $50,000.00 $200,000.00
3 Diversion Structures/Outfalls & Piping EA 4 $750,000.00 $3,000,000.00
Const.
4 24" Force Main LF 500 $150.00 $75,000.00
5 Pavement Replacement LF 500 $200.00 $100,000.00
6 Fence Replacement LF 1,500 $15.00 $22,500.00
7 Existing Storm LS 1 $250,000.00 $250,000.00
Repair/Crossing/Replacement
8 Maintenance of Traffic 1S 1 $150,000.00 $150,000.00
9 Erosion Control LS 1 $250,000.00 $250,000.00
10 Construction Layout/Staking LS 1 $200,000.00 $200,000.00
11 General Conditions (NTE 5%) LS $1,212,400.00
Parallel Interceptor Subtotal $25,459,900.00
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Revision #2 — September 2014
ITI. New Main Lift Station
Item Description Unit | Quantity Unit Cost Total
1 Lift Station, Control, Admin and Lab LS 1 $13,200,000.00 $13,200,000.00
Building
2 Tunnel Outlet Structure LS 1 $1,200,000.00 $1,200,000.00
3 Grit Removal Facility LF 1 $4,900,600.00 $4,900,600.00
4 Splitter Structures LS 1 $150,000.00 $150,000.00
5 Mechanical/Electrical/ Controls LS 1 $470,000.00 $470,000.00
6 Civil/ Architectural Site Improvements LS 1 $125,000.00 $125,000.00
7 Erosion Control LS 1 $50,000.00 $50,000.00
8 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
9 General Conditions (NTE 5%) LS $1,007,300.00
New Main Station Subtotal $21,152,900.00
IV. Site Work and Piping (for New Main Lift and Turner Closure)
Item Description Unit | Quantity Unit Cost Total
66" Gravity Sewer LF 200 $400.00 $80,000.00
2 84" Gravity Sewer LF 1,200 $850.00 $1,020,000.00
3 Twin 96" Gravity Sewers (003 to New Main LF 1,500 $2,200.00
LS) $3,300,000.00
4 120" Gravity Sewer LF 100 $1,500.00 $150,000.00
5 Manhole Structures EA 4 $20,000.00 $80,000.00
6 48" Force Main/Connect to Existing FM LF 1,300 $350.00 $455,000.00
7 Demolition of Existing Main Lift LS 1 $100,000.00 $100,000.00
8 By-Pass Pumping LS 1 $50,000.00 $50,000.00
9 Erosion Control LS 1 $50,000.00 $50,000.00
10 Construction Layout/Engineering LS 1 $30,000.00 $30,000.00
11 General Conditions (NTE 5%) LS $265,800.00
Site Work and Piping Subtotal $5,580,800.00

%

City of Terre Haute, Indiana

Combined Sewer Overflow Long-Term Control Plan

HANNUM, WAGLE & CLINE ENGINEERING

7-29




V. Lagoon Modifications'

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
Site Work LS 1 S200,000.00 $201.000.00
2 __3.6’“’ Force Man from Mam Taft Station to 1.5 1 $1.362,000.00 §1,362.000.00
Storage Tank
3 27 MG Unaerated, Open Top Concrete 1.5 1 $13,220.000.00 $13.220,000.00
Storage Tank w/ Ilushing Buckets
4 247 /5307 Dirain Pipe and Flow Control Box 1.5 1 S3T0000.00 $370.000.00
5 427748 Overflow Pipe and Collection Box 1.8 1 S852,000.00 $852,000.00
6 Flectrical Work for Creerall Site 1.8 1 S250,000.00 $250,000.00
7 Instrumentation and Control for Creerall Site I 1 S100,000.00 $100,000.00
8 General Conditions (N1E 345) 1.8 1 S818,000.00 $818.000.00
Lagoon Modifications Subtotal $17,173.000.00

The scape of watl for Lapoan Madifications has changed sipnificantly from the 2001 report hased on addicmal “hasis of desion”

studlies completed in Phase I New lne items with assanated sstmated costs are provided.

VI. Common Alternatives

Item Description Unit | Quantity Unit Cost Total
Back-up Structure for Hulman /Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
Large Dia Pipe Rehab - North Hulman LS 1 $2,000,000.00
w/Weir $2.000,000.00
Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00
5 Floatables Controls at CSO 011 LS 1 $2,000,000.00 $2.000,000.00
Common Alternatives Subtotal $8,500,000.00
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Table 7.2-5D
Alternative 11 — 6 Overflows

Parallel Interceptor, Lagoon and Main Lift Option

Revision #2 — September 2014

Item Description Total
L North Conveyance/Storagel! $35.854,400.00
IL. Parallel Interceptor $25,459,900.00
111, Main Lift Station Structure, Mechanical, Electrical $21,205,400.00
A Sitework and Piping $5,580,800.00
V. Lagoon Modificationsf $17,173,000.00
VI Common Alternatives $8.500,000.00
Subtotal $113,773,500.00
Construction Contingencies (15%) $17,066,000.00
Non-Construction Costs (15%) $19,625,900.00
Parallel Interceptor Option Total® $150,465,400.00
Costs have decreased from the 2011 estimate of $39,004,800
Costs have increased from the 2011 estimate of $6,294,800
Costs have increased from the 2011 estimate of $140,245,500
I. North Conveyance/Storage (Chestnut to Spruce)
Item Description Unit | Quantity Unit Cost Total
1 Clearing of Right of Way LS 1 $100,000.00 $100,000.00
2 | Common Excavation LF 11,000 $25.00 $275,000.00
3 Building Demolition LS 1 $75,000.00 $75,000.00
4 96" Gravity Sewer (21-25' dp.)| LF 300 $1,000.00 $300,000.00
5 | 72" Gravity Sewer (21-25' dp. | LE kd $1,500.00 30,000.00
6 66" Gravity Sewer (21-25' dp. LE 4001 $800.00 $320,000.00
7 | BoreandJack 96" Geavity-Sewer! LE 250 $4:500-00 $1:125:000:00
8 Reconnect Existing Laterals A E $10,000.00 $.0,000.00
9 Std. MH EA 1 $25,000.00 $25,000.00
10 | Std MH, Set Over Existing Sewer! EA 2| $25,000.00 $50,000.00
11 Diversion Structures & Piping Construction EA 2 $500,000.00 $1,000,000.00
12 CSO 009 Closure LS 1 $250,000.00 $250,000.00
13 Spruce Diversion and Floatables Structure LS 1 $2,000,000.00 $2,000,000.00
14 Spruce Evacuation Lift Station/Control Bldg LS 1 $4.000,000.00 $4,000,000.00
15 36" Force Main LF 150 $200.00 $30,000.00
16 4.9 MG of Storage at 010 Gal | 4,900,000 $5.00 $24,500,000.00
17 Storage Structure Evacuation Piping LS 1 $100,000.00 $100,000.00
18 | HAC Surface, 1.5"] Ton 225 $90.00 $20,250.00
19 | HAC Intermediate, 2" Ton 300 $80.00 $24,000.00

City of Terre Haute, Indiana
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Revision #2 — September 2014

20 | HAC Base, 4"} Ton 60 $80.00 $48.000.00
21 Compacted Aggregate Base, #53, 6"} Ton 6t $20.00 $12,000.00
22 Concrete Carb Replacement! I.F 8010 $20.00 $16.000.00
23 Conerete Sidewalk Replacement! LF 150 $45.00 $6,750.00
24 | Remove Fxisting 827 Sewer! LE 100 S200.00 $20,000.00
25 Remove Fxis ting 1 57 Sewer! I.LE 250 $50.00 $1 2\,50&00
26 Remowe Manhole! BEA 2 $5.000.00 $10,000.00
27 Plug Fxisting Scwer! BA B $7.500.00 $22 500.00
28 Temporary Bypass Pumping! s 1 5'1-[:][:?_,[:J[jq-[”] $100.000.00
29 Granular Backfill CY LTTLT $20.00 $300,000.00
30 Civil/ Architectural Site Improvements LS 1 $100,000.00 $100,000.00
31 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
32 | Erosion Control LS 1 $50,000.00 $50,000.00
33 Landscape Restoration LS 1 $50,000.00 $50,000.00
34 Construction Layout/Staking LS 1 $100,000.00 $100,000.00
35 General Conditions (NTE 5%) LS $1.707.400.00

North Conveyance/Storage Subtotal? $35.854,400.00

The scope of work for the Narth Conveyance /Storage has chinged significintly from the 2011 report bused on additional “basis of design”
studies completed 1 Phase 1. New and existing line items have been adjusted to indicate such changes,

Costs have decreased from Uhe 2011 estunate of $39 004 800,

I1. Parallel Interceptor (Ohio to Main Lift)

Item Description Unit | Quantity Unit Cost Total

1 144" Gravity Sewer (008 to New Main LS) LF 10,000 $2,000.00 $20,000,000.00
2 Sewer Access Structure EA 4 $50,000.00 $200,000.00
3 Diversion Structures/Outfalls & Piping Const. EA 4 $750,000.00 $3,000,000.00
4 24" Force Main LF 500 $150.00 $75.000.00
5 Pavement Replacement LF 500 $200.00 $100,000.00
6 Fence Replacement LF 1,500 $15.00 $22,500.00
7 Existing Storm Repair/Crossing/Replacement LS 1 $250,000.00 $250,000.00
8 Maintenance of Traffic LS 1 $150,000.00 $150,000.00
9 Erosion Control LS 1 $250,000.00 $250,000.00
10 Construction Layout/Staking LS 1 $200,000.00 $200,000.00
11 General Conditions (NTE 5%) LS $1,212,400.00

Parallel Interceptor Subtotal $25,459,900.00
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II1. New Main Lift Station

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
1 Lift Station, Control, Admin and Lab Building LS 1 $13,250,000.00 $13,250,000.00
2 Tunnel Structure LS 1 $1,200,000.00 $1,200,000.00
3 Grit Removal Facility LF 1 $4,900,600.00 $4,900,600.00
4 Splitter Structures LS 1 $150,000.00 $150,000.00
5 Mechanical/Electrical/ Controls LS 1 $470,000.00 $470,000.00
6 Civil/ Architectural Site Improvements LS 1 $125,000.00 $125,000.00
7 Erosion Control LS 1 $50,000.00 $50,000.00
8 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
9 General Conditions (NTE 5%) LS $1,009,800.00
New Main Lift Station Subtotal $21,205,400.00
IV. Site Work and Piping (for New Main Lift and Turner Closure)
Item Description Unit | Quantity Unit Cost Total
1 66" Gravity Sewer LF 200 $400.00 $80,000.00
2 84" Gravity Sewer LF 1,200 $850.00 $1,020,000.00
3 Twin 96" Gravity Sewers (003 to New Main LS) LF 1,500 $2.,200.00 $3,300,000.00
4 120" Gravity Sewer LF 100 $1,500.00 $150,000.00
5 Manhole Structures EA 4 $20,000.00 $30,000.00
6 48" Force Main/Connect to Existing FM LF 1,300 $350.00 $455,000.00
7 Demolition of Existing Main Lift LS 1 $100,000.00 $100,000.00
8 | By-Pass Pumping LS 1 $50,000.00 $50,000.00
9 | Erosion Control LS 1 $50,000.00 $50,000.00
10 Construction Layout/Engineering LS 1 $30,000.00 $30,000.00
11 General Conditions (NTE 5%) LS $265,800.00
Site Work and Piping Subtotal $5,580,800.00
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V. Lagoon Modifications'

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
Site Work LS 1 S200.000).00 $201,000.00
2 36" Force Mam From Mam Taft Stution to Storage s 1 $1.362.000.00 $1.362.000.00
Tank
3 27 MG Unaerated, Open Top Concrete Storape il 1 $13,220,000.00 $13,220,000.00
Tank w/ llushing Buckets
4 2477 /5307 Dirain Pipe and Flow Control Box 1.8 1 S370.000.00 $370.000.00
5 427748 Overflow Pipe and Collection Box 1.8 1 SE32,000.00 $852. 000,00
6 Flectrical Work for Crerall Site I8 1 S250,000.00 $250,000.00
7 TInstrumentation and Control tor Crwerall Site 1.5 1 S100,000.00 $100,000.00
8 General Conditions (N1E 345) s 1 SH18.000.00 $818.000.00
Lagoon Modifications Subtotal $17.173,000.00

The scape of wark fior Lagnon Maodifications has chanped sipnificantly from the 2011 report hased on addinianal “hasis of desion’” studies
completed i Phase T XNew hne items with assaciared estimated casts ate provided,

VI. Common Alternatives

Item Description Unit | Quantity Unit Cost Total
1 Back-up Structure for Hulman /Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
3 | Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 $2,000,000.00
4 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00
5 Floatables Controls at CSO 011 LS 1 $2.000,000.00 $2.,000,000.00
Common Alternatives Subtotal $8,500,000.00
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Table 7.2-5E
Alternative 11 — 4 Overflows

Parallel Interceptor, Lagoon and Main Lift Option

Revision #2 — September 2014

Item Description Total
L North Conveyance/Storagel! $53.730,600.00
IL. Parallel Interceptor $25,459,900.00
I11. Main Lift Station Structure, Mechanical, Electrical $20,680,400.00
Iv. Sitework and Piping $30,360,800.00
V. Lagoon Modificationsf $17,173,000.00
VL Common Alternatives $10,500,000.00
Subtotal $157,904,700.00
Construction Contingencies (15%) $23,685,700.00
Non-Construction Costs (15%) $27.238,600.00
Parallel Interceptor Option Total} $208,829,000.00
Costs have decreased from the 2011 estimate of $56,881,000
Costs have increased from the 2011 estimate of $6,294,800
Costs have increased from the 2011 estimate of $198,608,900
I. North Conveyance/Storage (Chestnut to Spruce)
Item Description Unit Quantity Unit Cost Total
1 Clearing of Right of Way LS 1 $100,000.00 $100,000.00
2 | Common Excavation LF 11,000 $25.00 $275,000.00
3 Building Demolition LS 1 $75,000.00 $75,000.00
4 96" Gravity Sewer (21-25' dp.)| LF 300 $1,000.00 $300,000.00
5 | 72" Gravity Sewer (21-25' dp. | LF kq $1.500.00 $30,000.00
6 66" Gravity Sewer (21-25' dp. LF 400 $800.00 $320,000.00
7 | BoreandJack 96" Gravity Sewer! L iae $4:500-00 $4.425.000-00
8 Reconnect Existing Laterals EA E $10,000.00 $.0,000.00
9 Std. MH EA $25,000.00 $25,000.00
10 | Std MH, Set Over Existing Sewer! EA 2| $25,000.00 $50,000.00
11 Diversion Structures & Piping Construction EA 2 $500,000.00 $1,000,000.00
12 CSO 009 Closure LS 1 $250,000.00 $250,000.00
13 Spruce Diversion and Floatables Structure LS 1 $2,000,000.00 $2,000,000.00
14 Spruce Evacuation Lift Station/Control Bldg LS 1 $4,000,000.00 $4,000,000.00
15 36" Force Main LF 150 $200.00 $30,000.00
16 8.3 MG of Storage at 010 Gal 8,300,000 $5.00 $41,500,000.00
17 | Storage Structure Evacuation Piping LS 1 $125,000.00 $125,000.00
18 | HAC Surface, 1.5"] Ton 025 $90.00 £20,250.00
19 | HAC Intermediate, 2" Ton 300 $80.00 §24,000.0
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Revision #2 — September 2014

20 | HAC Base, 4" Ton GO0 $80.00 $48.000.00
21 Compacted Aggregate Base, #53, 6"} Ton (e8] $20.00 §12.000.00
22 | Concrete Curb Replacement! ILF 8001 $20.00 §16.000.00
23 Concrete Sidewalk Replacement! I.F 150 §45.00 $6,750.00
24 Remowe Fxasting 8277 Sewer! L.F oo $200.00 j’p‘,?.UUUUUU
25 Remowe Existing 1 57 Sewer! I.F 250 $50.00 12 500.00
26 | Remowd Manhole! EA e! $5,000.00 $10,000.00
27 | Phig Fxisting Sewer! EA 3 $7.500.00 22 500100
28 Temporary Bypass Pumping! £s 1 S100,000.00 F100.000.00
29 | Granular Backfill CY ETTT $20.00 $300,000.00
30 | Civil/Architectural Site Improvements LS 1 $100,000.00 $100,000.00
31 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
32 | Erosion Control LS 1 $50,000.00 $50,000.00
33 Landscape Restoration LS 1 $50,000.00 $50,000.00
34 Construction Layout/Staking LS 1 $100,000.00 $100,000.00
35 General Conditions (NTE 5%) LS §2.558,600.00

North Conveyance/Storage Subtotal? $53,730,600.00

I The scope of wark for the Narth Conveyance /Storage has chinged sinificantly from the 2011 meport bused on additional “basis of design”
studies completed 1 Phase 1. New and existing line items have been adjusted to indicate such changes,

Cosls have decreased Grom e 2011 estinate of $56,881,000,00

I1. Parallel Interceptor (Ohio to Main Lift)

Item Description Unit Quantity Unit Cost Total

1 144" Gravity Sewer (008 to New Main LS) LF 10,000 $2,000.00 $20,000,000.00
2 Sewer Access Structure EA 4 $50,000.00 $200,000.00
3 Diversion Structures/Outfalls & Piping Const. EA 4 $750,000.00 $3,000,000.00
4 24" Force Main LF 500 $150.00 $75,000.00
5 Pavement Replacement LF 500 $200.00 $100,000.00
6 Fence Replacement LF 1,500 $15.00 $22.500.00
7 Existing Storm Repair/Crossing/Replacement LS 1 $250,000.00 $250,000.00
8 Maintenance of Traffic LS 1 $150,000.00 $150,000.00
9 | Erosion Control LS 1 $250,000.00 $250,000.00
10 Construction Layout/Staking LS 1 $200,000.00 $200,000.00
11 General Conditions (NTE 5%) LS $1,212,400.00

Parallel Interceptor Subtotal $25,459,900.00
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II1. New Main Lift Station

Revision #2 — September 2014

Item Description Unit Quantity Unit Cost Total
1 Lift Station, Control, Admin and Lab Building LS 1 $12,750,000.00 $12,750,000.00
2 Tunnel Structure LS 1 $1,200,000.00 $1,200,000.00
3 Grit Removal Facility LF 1 $4,900,600.00 $4,900,600.00
4 Splitter Structures LS 1 $150,000.00 $150,000.00
5 Mechanical/Electrical/ Controls LS 1 $470,000.00 $470,000.00
6 Civil/ Architectural Site Improvements LS 1 $125,000.00 $125,000.00
7 Erosion Control LS 1 $50,000.00 $50,000.00
8 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
9 General Conditions (NTE 5%) LS $984,800.00
New Main Station Subtotal $20,680,400.00
IV. Site Work and Piping (for New Main Lift, Turner Storage & Hulman Storage)
Item Description Unit Quantity Unit Cost Total
1 66" Gravity Sewer LF 200 $400.00 $80,000.00
2 84" Gravity Sewer LF 1,200 $850.00 $1,020,000.00
3 Twin 96" Gravity Sewers (003 to New Main LS) LF 1,500 $2,200.00 $3,300,000.00
4 120" Gravity Sewer LF 100 $1,500.00 $150,000.00
5 Manhole Structures EA 4 $20,000.00 $80,000.00
6 48" Force Main/Connect to Existing FM LF 1,300 $350.00 $455,000.00
7 Demolition of Existing Main Lift LS 1 $100,000.00 $100,000.00
8 | By-Pass Pumping LS 1 $50,000.00 $50,000.00
9 0.8 MG of Storage at 003 GAL 800,000 $5.00 $4,000,000.00
10 3.9 MG of Storage at 011 GAL 3,900,000 $5.00 $19,500,000.00
11 Storage Evacuation Piping LS 1 $100,000.00 $100,000.00
12 | Erosion Control LS 1 $50,000.00 $50,000.00
13 Construction Layout/Engineering LS 1 $30,000.00 $30,000.00
14 General Conditions (NTE 5%) LS $1,445,800.00
Site Work and Piping Subtotal $30,360,800.00
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V. Lagoon Modifications'

Revision #2 — September 2014

Item Description Unit Quantity Unit Cost Total
Site Work s 1 S201.000,00 $201,000.00
2 36" Force Mam From Mam Taft Stution to Storage 1.8 1 $1,362,000.00 $1,362.000.00
T'ank
3 27 MG Unaerated, Open Top Concrete Stortage Ii& 1 $13.220, 000,00 $13.220.000.00
Tank w/ llushing Buckets
4 2477 /5307 Dirain Pipe and Flow Control Box i 1 S370,000.00 $370,000.00
5 427748 Overflow Pipe and Collection Box 5 1 S852 00000 $852 000,00
6 Flectmea Work For Orerall Site 1.3 1 SZEU.,Ifjt:JU.t:J'U fﬂiZSQ,UQELQO
7 Instrumentation and Control for Chreerall Site L8 1 S100.000.00 F1O0.000.00
8 General Conditions (N1'F 34 I.5 1 SE 1800000 $818.000.00
Lagoon Modifications Subtotal $17.173.000.00

The scape of wark fior Lagnon Maodifications has chanped sipnificantly from the 2011 report hased on addinianal “hasis of desion” studies

completed i Phase T XNew hne items with assaciared estimated casts ate provided,

VI. Common Alternatives

Item Description Unit Quantity Unit Cost Total

1 Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
3 Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 $2,000,000.00
4 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00
5 Floatables Controls at 003 LS 1 $2,000,000.00 $2,000,000.00
6 Floatables Controls at 011 LS 1 $2,000,000.00 $2,000,000.00

Common Alternatives Subtotal $10,500,000.00
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Table 7.2-5F
Alternative 11 — 2 Overflows

Parallel Interceptor, Lagoon and Main Lift Option

Revision #2 — September 2014

Item Description Total
L North Conveyance/Storagel $72,158,100.00
1L Parallel Interceptor $25,459,900.00
IIT. | Main Lift Station Structure, Mechanical, Flectrical $20,680,400.00
IV. | Sitework and Piping $62,963,300.00
V. Lagoon Modificationsf $17,173,000.00
VI. | Common Alternatives $10,500,000.00
Subtotal $208,934,700.00
Construction Contingencies (15%) $31,340,200.00
Non-Construction Costs (15%) $36,041,200.00
Parallel Interceptor Option Total® $276,316,100.00
Costs have decreased from the 2011 estimate of $75,308,500
Costs have increased from the 2011 estimate of $6,294,800
Costs have mncreased from the 2011 estimate of $266,096,100
I. North Conveyance/Storage (Chestnut to Spruce)
Item Description Unit | Quantity Unit Cost Total
1 Clearing of Right of Way LS 1 $100,000.00 $100,000.00
2 | Common Excavation LF 11,000 $25.00 $275,000.00
3 | Building Demolition LS 1 $75,000.00 $75,000.00
4 96" Gravity Sewer (21-25' dp.)] LF 300 $1,000.00 $300,000.00
5 72" Gravity Sewer (21-25' dp.)! LF kd $1,500.00 $30,000.00
6 66" Gravity Sewer (21-25' dp.)! LF 400 $800.00 $320,000.00
7 | BoteandJack 96" Geavity Sewver! LE 250 $4:500-00 $1.425.000.00
8 Reconnect Existing Laterals EA E $10,000.00 $50,000.00
9 | Btd. MH! EA [ $25,000.00 $25,000.00
10 | Btd MH, Set Over Existing Sewer! EA g $25,000.00 $50,000.00
11 | Diversion Structures & Piping Construction EA 2 $500,000.00 $1,000,000.00
12 | CSO 009 Closure LS 1 $250,000.00 $250,000.00
13 Spruce Diversion and Floatables Structure LS 1 $2,000,000.00 $2,000,000.00
14 Spruce Evacuation Lift Station/Control Bldg LS 1 $4,000,000.00 $4,000,000.00
15 | 36" Force Main LF 150 $200.00 $30,000.00
16 | 11.8 MG of Storage at 010 Gal | 11,800,000 $5.00 $59,000,000.00
17 | Storage Structure Evacuation Piping LS 1 $175,000.00 $175,000.00
18 | HAC Surface, 1.5"| Ton 225 $90.00 $20,250.00
19 | HAC Intermediate, 2" Ton 300 $80.00 f24,000.0
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Revision #2 — September 2014

20 | HAC Base, 4"} Ton 600 $80.00 $48.000.00
21 | Compacted Aggregate Base, #53, 6"l Ton 600 $20.00 $12,000.00
22 | Congrete Curh Replacenent! I.F 800 $20.00 $16.000.00
23 | Conerete Sidewalk Replacement! I.F 150 $45.00 $6,750.00
24 | Remove Fxisting 827 Scewer! LF 100 $200.00 $20,000.00
25 Remoye Fxistng 157 Sewer! I.F 250} $50.00 $12,500.00
26 | Remove Manhole! EA 2 $5,000.00 $10,000.00
27 | Plug Fxisting Sewer! EA 3 $7.500.00 $22.500.00
28 | Temporary Bypass Pumping! ES 1 §100,000.00 $100,000.00
29 | Granular Backfillf CcY LTETE] $20.00 $300,000.00
30 | Civil/Architectural Site Improvements LS 1 $100,000.00 $100,000.00
31 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
32 | Erosion Control LS 1 $50,000.00 $50,000.00
33 | Landscape Restoration LS 1 $50,000.00 $50,000.00
34 Construction Layout/Staking LS 1 $100,000.00 $100,000.00
35 General Conditions (NTE 5% 1S $3,436,000.00

North Conveyance/Storage Subtotal? $72.158.100.00

The seope of work for the North Conveyance/ Storage has changed sigmficantly from the 2011 report based on additional “basis of design”
studies completed in Phase [ New and exusting line items have been adjusted to indicate such changes.

Costs have desreased from Uhe 2011 estimate of $73,308,500.00

I1. Parallel Interceptor (Ohio to Main Lift)

Item Description Unit | Quantity Unit Cost Total

1 Twin 144" Gravity Sewers (008 to New Main LS) LF 10,000 $2,000.00 $20,000,000.00
2 Sewer Access Structure EA 4 $50,000.00 $200,000.00
3 Diversion Structures/Outfalls & Piping Const. EA 4 $750,000.00 $3,000,000.00
4 24" Force Main LF 500 $150.00 $75,000.00
5 | Pavement Replacement LF 500 $200.00 $100,000.00
6 Fence Replacement LF 1,500 $15.00 $22,500.00
7 Existing Storm Repair/Crossing/Replacement LS 1 $250,000.00 $250,000.00
8 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
9 Erosion Control LS 1 $250,000.00 $250,000.00
10 | Construction Layout/Staking LS 1 $200,000.00 $200,000.00
11 General Conditions (NTE 5%) LS $1,212,400.00

Parallel Interceptor Subtotal $25,459,900.00
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II1. New Main Lift Station

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
1 Lift Station, Control, Admin and Lab Building LS 1 $12,750,000.00 $12,750,000.00
2 Outlet Structure LS 1 $1,200,000.00 $1,200,000.00
3 Grit Removal Facility LF 1 $4,900,600.00 $4,900,600.00
4 Splitter Structures LS 1 $150,000.00 $150,000.00
5 Mechanical/Electrical/Controls LS 1 $470,000.00 $470,000.00
6 Civil/ Architectural Site Improvements LS 1 $125,000.00 $125,000.00
7 | Erosion Control LS 1 $50,000.00 $50,000.00
8 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
9 General Conditions (NTE 5%) LS $984,800.00
New Mam Lift Station Subtotal $20,680,400.00
IV. Site Work and Piping (for New Main Lift, Turner Storage & Hulman Storage)
Item Description Unit | Quantity Unit Cost Total
1 [ 66" Gravity Sewer LF 200 $400.00 $80,000.00
2 84" Gravity Sewer LF 1,200 $850.00 $1,020,000.00
3 Twin 96" Gravity Sewers (003 to New Main LS) LF 1,500 $2,200.00 $3,300,000.00
4 | 120" Gravity Sewers LF 100 $1,500.00 $150,000.00
5 Manhole Structures EA 4 $20,000.00 $80,000.00
6 48" Force Main/Connect to Existing FM LF 1,300 $350.00 $455,000.00
7 Demolition of Existing Main Lift LS 1 $100,000.00 $100,000.00
8 | By-Pass Pumping LS 1 $50,000.00 $50,000.00
9 0.8 MG of Storage at 003 GAL | 800,000 $5.00 $4,000,000.00
10 | 10.1 MG of Storage at 011 GAL | 10,100,000 $5.00 $50,500,000.00
11 | Storage Evacuation Piping LS 1 $150,000.00 $150,000.00
12 | Erosion Control LS 1 $50,000.00 $50,000.00
13 | Construction Layout/Engineering LS 1 $30,000.00 $30,000.00
14 | General Conditions (NTE 5%) LS $2,998,300.00
Site Work and Piping Subtotal $62,963,300.00
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V. Lagoon Modifications'

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total

1 Site Woark LS 1 $201,000.00 $201,000.00

2 36" Force Mam from Man Lift Stagon to Stotape LS 1 $1,362.,000.00 $1,362,000.00

3 27 MG L'nacr_arcd, Open Top Concrete Storage Tank L& 1 $13.220,000.00 $13.220,000.00
w/ llushing Buckets

4 247730 Divam Prpe and Flow Control Box LS 1 $370,000.00 $370,000.00

5 427/48” Overflow Pipe and Collection Box 1.8 1 $852,000.00 $852,000.00

6 Flectrical Work for Overall Site 15 1 $250,000.00 $250.,000.00

7 Tns trumentation and Control for Owerall Site 1.8 1 $100,000.00 $100,000.00

8 General Conditions (1H 59%) ES 1 $818.000.00 $818.,000.00
Lagoon Modifications Subtotal $17.173,000.00

The seope of wods for Lagaon Medificanans has changed sipnitivantly from the 2011 report based on addinonal “basis of desipn™ studies
completed in Phase L New line iterns with assorviated estimated costs are provided,

VI. Common Alternatives

Item Description Unit | Quantity Unit Cost Total

1 Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
3 | Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 $2,000,000.00
4 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00
5 Floatables Controls at 003 LS 1 $2,000,000.00 $2,000,000.00
6 Floatables Controls at 011 LS 1 $2,000,000.00 $2,000,000.00

Common Alternatives Subtotal $10,500,000.00
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Table 7.2-5G
Alternative 11 — 1 Overflow

Parallel Interceptor, Lagoon and Main Lift Option

Revision #2 — September 2014

Item Description Total
L North Conveyance/Storagel $80,584,400.00
1L Parallel Interceptor $25,459,900.00
IIT. | Main Lift Station Structure, Mechanical, Flectrical $20,680,400.00
IV. | Sitework and Piping $84,593,300.00
V. Lagoon Modificationsf $17,173,000.00
VI. | Common Alternatives $10,500,000.00
Subtotal $238,991,000.00
Construction Contingencies (15%) $35,848,700.00
Non-Construction Costs (15%) $41,225,900.00
Parallel Interceptor Option Total® $316,065,600.00
Costs have decreased from the 2011 estimate of $83,734,800
Costs have increased from the 2011 estimate of $6,294,800
Costs have increased from the 2011 estimate of $305,845 600
I. North Conveyance/Storage (Chestnut to Spruce)
Item Description Unit | Quantity Unit Cost Total
1 Clearing of Right of Way LS 1 $100,000.00 $100,000.00
2 | Common Excavation LF 11,000 $25.00 $275,000.00
3 | Building Demolition LS 1 $75,000.00 $75,000.00
4 96" Gravity Sewer (21-25' dp.)] LF 300 $1,000.00 $300,000.00
5 72" Gravity Sewer (21-25' dp.)! LF kd $1,500.00 $30,000.00
6 66" Gravity Sewer (21-25' dp.)! LF 400 $800.00 $320,000.00
7 | BoteandJack 96" Geavity Sewver! LE 250 $4:500-00 $1.425.000.00
8 Reconnect Existing Laterals EA E $10,000.00 $50,000.00
9 | Btd. MH! EA [ $25,000.00 $25,000.00
10 | Btd MH, Set Over Existing Sewer! EA g $25,000.00 $50,000.00
11 | Diversion Structures & Piping Construction EA 2 $500,000.00 $1,000,000.00
12 | CSO 009 Closure LS 1 $250,000.00 $250,000.00
13 Spruce Diversion and Floatables Structure LS 1 $2,000,000.00 $2,000,000.00
14 Spruce Evacuation Lift Station/Control Bldg LS 1 $4,000,000.00 $4,000,000.00
15 | 36" Force Main LF 150 $200.00 $30,000.00
16 | 13.4 MG of Storage at 010 Gal | 13,400,000 $5.00 $67,000,000.00
17 | Storage Structure Evacuation Piping LS 1 $200,000.00 $200,000.00
18 | HAC Surface, 1.5"| Ton 225 $90.00 $20,250.00
19 | HAC Intermediate, 2" Ton 300 $80.00 f24,000.0
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20 | HAC Base, 4"} Ton 600 $80.00 $48.000.00
21 | Compacted Aggregate Base, #53, 6"l Ton 600 $20.00 $12,000.00
22 | Congrete Curh Replacenent! I.F 800 $20.00 $16.000.00
23 | Conerete Sidewalk Replacement! I.F 150 $45.00 $6,750.00
24 | Remove Fxisting 827 Scewer! LF 100 $200.00 $20,000.00
25 Remoye Fxistng 157 Sewer! I.F 250} $50.00 $12,500.00
26 | Remove Manhole! EA 2 $5,000.00 $10,000.00
27 | Plug Fxisting Sewer! EA 3 $7.500.00 $22.500.00
28 | Temporary Bypass Pumping! ES 1 §100,000.00 $100,000.00
29 | Granular Backfillf CcY LTETE] $20.00 $300,000.00
30 | Civil/Architectural Site Improvements LS 1 $100,000.00 $100,000.00
31 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
32 | Erosion Control LS 1 $50,000.00 $50,000.00
33 | Landscape Restoration LS 1 $50,000.00 $50,000.00
34 Construction Layout/Staking LS 1 $100,000.00 $100,000.00
35 General Conditions (NTE 5% 1S $3,837,400.00

North Conveyance/Storage Subtotal? $80.584.400.00

The seope of work for the North Conveyance/ Storage has changed sigmficantly from the 2011 report based on additional “basis of design”
studies completed in Phase [ New and exusting line items have been adjusted to indicate such changes.

Costs have decreased from Uhe 2011 estimate of $83,734,800.00

I1. Parallel Interceptor (Ohio to Main Lift)

Item Description Unit | Quantity Unit Cost Total

1 [ 144" Gravity Sewer (008 to New Main LS) LF 10,000 $2,000.00 $20,000,000.00
2 Sewer Access Structure EA 4 $50,000.00 $200,000.00
3 Diversion Structures/Outfalls & Piping Const. EA 4 $750,000.00 $3,000,000.00
4 24" Force Main LF 500 $150.00 $75,000.00
5 | Pavement Replacement LF 500 $200.00 $100,000.00
6 Fence Replacement LF 1,500 $15.00 $22,500.00
7 Existing Storm Repair/Crossing/Replacement LS 1 $250,000.00 $250,000.00
8 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
9 Erosion Control LS 1 $250,000.00 $250,000.00
10 | Construction Layout/Staking LS 1 $200,000.00 $200,000.00
11 General Conditions (NTE 5%) LS $1,212,400.00

Parallel Interceptor Subtotal $25,459,900.00
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II1. New Main Lift Station

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
1 Lift Station, Control, Admin and Lab Building LS 1 $12,750,000.00 $12,750,000.00
2 Outlet Structure LS 1 $1,200,000.00 $1,200,000.00
3 Grit Removal Facility LF 1 $4,900,600.00 $4,900,600.00
4 Splitter Structures LS 1 $150,000.00 $150,000.00
5 Mechanical/Electrical/Controls LS 1 $470,000.00 $470,000.00
6 Civil/ Architectural Site Improvements LS 1 $125,000.00 $125,000.00
7 | Erosion Control LS 1 $50,000.00 $50,000.00
8 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
9 General Conditions (NTE 5%) LS $984,800.00
New Main Station Subtotal $20,680,400.00
IV. Site Work and Piping (for New Main Lift, Turner Storage & Hulman Storage)
Item Description Unit | Quantity Unit Cost Total
1 [ 66" Gravity Sewer LF 200 $400.00 $80,000.00
2 84" Gravity Sewer LF 1,200 $850.00 $1,020,000.00
3 Twin 96" Gravity Sewers (003 to New Main LS) LF 1,500 $2,200.00 $3,300,000.00
4 | 120" Gravity Sewer LF 100 $1,500.00 $150,000.00
5 Manhole Structures EA 4 $20,000.00 $80,000.00
6 48" Force Main/Connect to Existing FM LF 1,300 $350.00 $455,000.00
7 Demolition of Existing Main Lift LS 1 $100,000.00 $100,000.00
8 | By-Pass Pumping LS 1 $50,000.00 $50,000.00
9 1.3 MG of Storage at 003 GAL | 1,300,000 $5.00 $6,500,000.00
10 | 13.7 MG of Storage at 011 GAL | 13,700,000 $5.00 $68,500,000.00
11 | Storage Evacuation Piping LS 1 $250,000.00 $250,000.00
12 | Erosion Control LS 1 $50,000.00 $50,000.00
13 | Construction Layout/Engineering LS 1 $30,000.00 $30,000.00
14 | General Conditions (NTE 5%) LS $4,028,300.00
Site Work and Piping Subtotal $84,593,300.00
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V. Lagoon Modifications'

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total

1 Site Woark LS 1 $201,000.00 $201,000.00

2 36" Force Mam from Man Lift Stagon to Stotape LS 1 $1,362.,000.00 $1,362,000.00

3 27 MG L'nacr_arcd, Open Top Concrete Storage Tank L& 1 $13.220,000.00 $13.220,000.00
w/ llushing Buckets

4 247730 Divam Prpe and Flow Control Box LS 1 $370,000.00 $370,000.00

5 427/48” Overflow Pipe and Collection Box 1.8 1 $852,000.00 $852,000.00

6 Flectrical Work for Overall Site 15 1 $250,000.00 $250.,000.00

7 Tns trumentation and Control for Owerall Site 1.8 1 $100,000.00 $100,000.00

8 General Conditions (1H 59%) ES 1 $818.000.00 $818.,000.00
Lagoon Modifications Subtotal $17.173,000.00

The seope of wods for Lagaon Medificanans has changed sipnitivantly from the 2011 report based on addinonal “basis of desipn™ studies
completed in Phase L New line iterns with assorviated estimated costs are provided,

VI. Common Alternatives

Item Description Unit | Quantity Unit Cost Total

1 Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
3 | Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 $2,000,000.00
4 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00
5 Floatables Controls at 003 LS 1 $2,000,000.00 $2,000,000.00
6 Floatables Controls at 011 LS 1 $2,000,000.00 $2,000,000.00

Common Alternatives Subtotal $10,500,000.00
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Table 7.2-5H
Alternative 11 — 0 Overflows

Parallel Interceptor, Lagoon and Main Lift Option

Revision #2 — September 2014

Item Description ‘Total
1. North Conveyance/Storage! $138.439.400.00
II. | Parallel Interceptor $25,459,900.00
IIT. | Main Lift Station Structure, Mechanical, Electrical $20,680,400.00
IV. | Sitework and Piping $185,445,800.00
V. Lagoon Modificationsf $17,173,000.00
VI. | Common Alternatives $10,500,000.00
Subtotal $397,698,500.00
Construction Contingencies (15%) $59,654,800.00
Non-Construction Costs (15%0) $68,603,000.00
Parallel Interceptor Option Total® $525,956,300.00
Costs have decreased from the 2011 estimate of $141,589,800
Costs have increased from the 2011 estimate of $6,294,800
Costs have increased from the 2011 estimate of $515,736,200
I. North Conveyance/Storage (Chestnut to Spruce)
Item Description Unit | Quantity Unit Cost Total
1 Clearing of Right of Way LS 1 $100,000.00 $100,000.00
2 | Common Excavation LF 11,000 $25.00 $275,000.00
3 | Building Demolition LS 1 $75,000.00 $75,000.00
4 96" Gravity Sewer (21-25' dp.)] LF 300 $1,000.00 $300,000.00
5 72" Gravity Sewer (21-25' dp.)! LF @ $1,500.00 $30,000.00
6 66" Gravity Sewer (21-25' dp.)! LE 400 $800.00 $320,000.00
7 | BoteandJack 96" Geavity Sewver! LE 250 $4:500-00 $1.425.000.00
8 Reconnect Existing Laterals EA E $10,000.00 $50,000.00
9 | Btd. MH! EA [ $25,000.00 $25,000.00
10 | Btd MH, Set Over Existing Sewer! EA g $25,000.00 $50,000.00
11 | Diversion Structures & Piping Construction EA 2 $500,000.00 $1,000,000.00
12 | CSO 009 Closure LS 1 $250,000.00 $250,000.00
13 Spruce Diversion and Floatables Structure LS 1 $2,000,000.00 $2,000,000.00
14 Spruce Evacuation Lift Station/Control Bldg LS 1 $4,000,000.00 $4,000,000.00
15 | 36" Force Main LF 150 $200.00 $30,000.00
16 | 24.4 MG of Storage at 010 Gal | 24,400,000 $5.00 | $122,000,000.00
17 | Storage Structure Evacuation Piping LS 1 $300,000.00 $300,000.00
18 | HAC Surface, 1.5"] Ton 225 $90.00 $20,250.00
19 | HAC Intermediate, 2" Ton 300 $80.00 $24,000.00
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20 | HAC Base, 4"] Ton 600 $80.00 $48,000.00
21 Compacted Aggregate Base, #53, 6" Ton GO} $20.00 $12,000.00
22 | Congrete Curh Replacenent! IF A00 320.00 $1.6,000.00
23 | Congrete Sidewalk Replacement! 1.F 150 S5.00 $6,750.00
24 | Remove Fxisting 827 Sewer! I.E 100 S200.00 $20,000.00
25 | Remove Fxisting 15” Sewer! LF 250 S50.00 $12,500.00
26 | Remove Munhole! EA 2 $5,000.00 $10.000.00
27 | Plug Existing Scwer! EA 3 S7,500.00 $22,500.00
28 Temporary Bypass Pumping! Es 1 31':1;«}[.:]_90'0,.0'0 $100,000.00
29 | Granular Backfill} CY 140 $20.00 $300,000.00
30 | Civil/Architectural Site Improvements LS 1 $100,000.00 $100,000.00
31 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
32 | Erosion Control LS 1 $50,000.00 $50,000.00
33 | Landscape Restoration LS 1 $50,000.00 $50,000.00
34 Construction Layout/Staking LS 1 $100,000.00 $100,000.00
35 | General Conditions (NTE 5%)) LS $6.592,400.00

North Conveyance/Storage Subtotal? $138.439.400.00

The seope of work for the North Convepance/ Starage has changed significantly fram the 2011 report hased on addiional “hasis of design”
studies campleted in Phase [ New and existing line items have been adjusted to indicate such changes,

Cusls have decreased Cromy the 2011 estinate ol $141 589 800,00

I1. Parallel Interceptor (Ohio to Main Lift)

Item Description Unit | Quantity Unit Cost Total

1 [ 144" Gravity Sewer (008 to New Main LS) LF 10,000 $2,000.00 | ¢50 000,000.00
2 Sewer Access Structure EA 4 $50,000.00 $200,000.00
3 Diversion Structures/Outfalls & Piping Const. EA 4 $750,000.00 $3,000,000.00
4 24" Force Main LF 500 $150.00 $75,000.00
5 | Pavement Replacement LF 500 $200.00 $100,000.00
6 Fence Replacement LF 1,500 $15.00 $22,500.00
7 Existing Storm Repair/Crossing/Replacement LS 1 $250,000.00 $250,000.00
8 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
9 | Erosion Control LS 1 $250,000.00 $250,000.00
10 | Construction Layout/Staking LS 1 $200,000.00 $200,000.00
11 General Conditions (NTE 5%) LS $1,212,400.00

Parallel Interceptor Subtotal $25,459,900.00
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II1. New Main Lift Station

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
1 Lift Station, Control, Admin and Lab Building LS 1 $12,750,000.00 $12,750,000.00
2 Outlet Structure LS 1 $1,200,000.00 $1,200,000.00
3 Grit Removal Facility LF 1 $4,900,600.00 $4,900,600.00
4 Splitter Structures LS 1 $150,000.00 $150,000.00
5 Mechanical/Electrical/Controls LS 1 $470,000.00 $470,000.00
6 Civil/ Architectural Site Improvements LS 1 $125,000.00 $125,000.00
7 Erosion Control LS 1 $50,000.00 $50,000.00
8 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
9 General Conditions (NTE 5%) LS $984,800.00
New Mam Lift Station Subtotal $20,680,400.00
IV. Site Work and Piping (for New Main Lift, Turner Storage & Hulman Storage)
Item Description Unit | Quantity Unit Cost Total
1 [ 66" Gravity Sewer LF 200 $400.00 $80,000.00
2 84" Gravity Sewer LF 1,200 $850.00 $1,020,000.00
3 Twin 96" Gravity Sewers (003 to New Main LS) LF 1,500 $2,200.00 $3,300,000.00
4 120" Gravity Sewer LF 100 $1,500.00 $150,000.00
5 Manhole Structures EA 4 $20,000.00 $30,000.00
6 48" Force Main/Connect to Existing FM LF 1,300 $350.00 $455,000.00
7 Demolition of Existing Main Lift LS 1 $100,000.00 $100,000.00
8 By-Pass Pumping LS 1 $50,000.00 $50,000.00
9 4.9 MG of Storage at 003 GAL | 4,900,000 $5.00 $24.500,000.00
10 | 29.3 MG of Storage at 011 GAL | 29,300,000 $5.00 | $146,500,000.00
11 | Storage Evacuation Piping LS 1 $300,000.00 $300,000.00
12 | Erosion Control LS 1 $50,000.00 $50,000.00
13 | Construction Layout/Engineering LS 1 $30,000.00 $30,000.00
14 | General Conditions (NTE 5%) LS $8,830,800.00
Site Work and Piping Subtotal $185,445,800.00

City of Terre Haute, Indiana
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V. Lagoon Modifications'

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total

1 Site Work 12 1 $200 L, 000,00 $201,000.00)

2 36" Force Mam from Man Lift Stagon to Stotape 1.5 1 $1,362,000.00 $1,362,000.00
Tank

3 27 MG L'ﬂacr_atcd, Open Top Concrete Storage Tank 1.5 1 $13.220,000.00 $13.220,000.00
w/ llushing Buckets

4 247730 Divam Prpe and Flow Control Box 1.8 1 $AT0.000.00 $370.000.00

5 427/48” Overflow Pipe and Collection Box IS 1 $R52.000.00 $A52. 000,00

6 | Blectrical Work For Overall Site IS 1 $250,000.00 $250,000.00

7 Tas trumentation and Control for Owerall Site I.5 1 F100,000.00 F100.000L00

8 General Conditions (501H 54) 1.5 1 $818.000.00 $E818. 00000
Lagoon Modifications Subtotal $17,173.000.00

The seope of wods for Lagaon Medificanans has changed sipnitivantle from the 2011 report hased on additional “basis of design” studies
completed in Phase L New line iterns with assorviated estimated casts are pronded,

VI. Common Alternatives

Item Description Unit | Quantity Unit Cost Total

1 Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
3 | Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 $2,000,000.00
4 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00
5 Floatables Controls at 003 LS 1 $2,000,000.00 $2,000,000.00
6 Floatables Controls at 011 LS 1 $2,000,000.00 $2,000,000.00

Common Alternatives Subtotal $10,500,000.00

City of Terre Haute, Indiana
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Revision #2 — September 2014

Table 7.2-6A
Alternative Hybrid — 12 Overflows

Parallel Main Interceptor, Lagoon Improvements with Lift Option

Item Description Total
L Parallel Main Interceptor $14,797,100.00
1L Lagoon Lift Station $4,488,800.00
III. | Turner Diversion $2,532,100.00
IV. | Lagoon Modifications! $15.531,000.00
V. Common Alternatives $29,000,000.00
Subtotal

$66.340,000.00

Construction Contingencies (15%)

SH064, 200,00

Non-Construction Costs (15%)

$11.458 90000

Hybrid Parallel Interceptor Option Total?

$87.772, 10000

Costs have increased from the 2011 estimate of $4,856,300

Costs have increased from the 2011 estimate of $73,629,200

I. Parallel Main Interceptor (Ohio to Lagoon Lift)

Item Description Unit Quantity Unit Cost Total

1 | 60" Gravity Sewer (31-35 dp.) LF 750 $1.800.00 | 1 350.000.00
2 60" Gravity Sewer (26-30' dp.) LF 850 $1,300.00 | $1.105,000.00
3 | 60" Gravity Sewer (21-25' dp.) LF 500 $800.00 $400,000.00
4 | 60" Gravity Sewer (16-20' dp.) LF 350 $500.00 $175,000.00
5 60" Gravity Sewer (11-15' dp.) LF 4,600 $450.00 | $2.070,000.00
6 | 60" Gravity Sewer (0-10' dp.) LF 2,950 $400.00 | $1.180,000.00
7 Std. MH, 8 Diameter EA 17 $45,000.00 $765,000.00
8 Diversion Structures/Outfalls & Piping Const. EA 4 $750,000.00 | $3.000,000.00
9 Crawford Evacuation Lift Station LS 1 $3,000,000.00 | $3.000,000.00
10 | 24" Force Main LF 500 $150.00 $75,000.00
11 | Pavement Replacement LF 500 $200.00 $100,000.00
12 | Fence Replacement LF 1,500 $15.00 $22,500.00
13 | Existing Storm Repair/Crossing/Replacement LS 1 $250,000.00 $250,000.00
14 Maintenance of Traffic LS 1 $150,000.00 $150,000.00
15 | Erosion Control LS 1 $250,000.00 | $250,000.00
16 | Construction Layout/Staking LS 1 $200,000.00 $200,000.00
17 | General Conditions (NTE 5%) LS $704,600.00

Parallel Main Interceptor Subtotal $14,797,100.00

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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I1. New Lagoon Lift Station

Revision #2 — September 2014

Item Description Unit Quantity Unit Cost Total
1 Influent Screening Channel and Lagoon Channel LS 1 $750,000.00 $750,000.00
2 Self-Cleaning Bar Screens, 2 EA @ 12 MGD LS 1 $450,000.00 $450,000.00
3 Screw Pumps, 3 EA @ 8 MGD LS 1 $1,200,000.00 $1,200,000.00
4 Channel Grinders, 3 EA @ 8 MGD LS 1 $200,000.00 $200,000.00
5 Excavation/Dewatering LS 1 $210,000.00 $210,000.00
6 Equipment Installation LS 1 $930,000.00 $930,000.00
7 Site Piping/Frames/Grates LS 1 $200,000.00 $200,000.00
8 Electrical LS 1 $185,000.00 $185,000.00
9 Site Improvements/Erosion Control LS 1 $100,000.00 $100,000.00
10 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
11 | General Conditions (NTE 5%) LS $213,800.00
Lagoon Lift Station Subtotal $4,488,800.00
III. Turner Diversion
Item Description Unit Quantity Unit Cost Total
1 36" Gravity Sewer LF 550 $250.00 $137.500.00
2 96" Gravity Sewer (003 to Interceptor) LF 1,500 $1,100.00 | $1,650,000.00
3 Turner Diversion LS 1 $500,000.00 $500,000.00
4 Dewatering LF 550 $80.00 $44,000.00
5 By-Pass Pumping LS 1 $30,000.00 $30,000.00
6 | Erosion Control LS 1 $25,000.00 $25,000.00
7 Construction Layout/Engineering LS 1 $25,000.00 $25,000.00
8 General Conditions (INTE 5%) LS $120,600.00
Turner Diversion Subtotal $2,532,100.00
IV. Lagoon Modifications'
Item Description Unit Quantity Unit Cost Total
Site Work LS 1 $201,000.00 $201,000.00
2 27 MGG L'ﬂacr_arcd, Open Top Concrete Storage Tank S 1 $13.220.000.00 | $13.220,000.00
w/ llushing Buckets
3 247730 Divam Prpe and Flow Control Box 1.8 1 SATO000.00 $370.000.00
4 427/48” Overflow Pipe and Collection Box La 1 S852,000.00 §852,000.00
5 Hlectncal Work for Owerall Site IS 1 §250,000,00 $250.000.00
6 Instrumentation and Control for Overall Site LS 1 S100,000.00 $100,000.00
7 General Conditions (NTE 54%) S 1 §739.000.00 $739.000.00

Lagoon Modifications Subtotal

$15,531,000.00

The scope ot work for Lagoon Modificanons has changed significantly from the 2011 report based on additional “basis of design™ studies

completed m Phase [ Nes line items with associated estunated casts are provided,
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V. Common Alternatives

Revision #2 — September 2014

Item Description Unit Quantity Unit Cost Total

1 Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 | Walnut Diversion Structure LS 1 $1,500,000.00 | ¢1.500,000.00
3 | 15th and Ohio Diversion Structure LS 1 $1,500,000.00 | $1 500,000.00
4 | Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 | $2 000,000.00
5 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 | $1.300,000.00
6 1.3 MG of Storage at 010 GAL | 1,300,000 $5.00 | $6,500,000.00
7 1.3 MG of Storage at 009 GAL | 1,300,000 $5.00 | $6,500,000.00
8 Floatable Controls at CSO 003 LS 1 $2,000,000.00 | $2 000,000.00
9 Floatables Controls at CSO 009 LS 1 $2,000,000.00 | $2 000,000.00
10 | Floatables Controls at CSO 010 LS 1 $2,000,000.00 | $2 000,000.00
11 | Floatable Controls at CSO 011 LS 1 $2,000,000.00 | ¢5 1000,000.00

Common Alternatives Subtotal $29,000,000.00

City of Terre Haute, Indiana
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Table 7.2-6B
Alternative Hybrid — 9 Overflows

Parallel Main Interceptor, Lagoon Improvements with Lift Option

Revision #2 — September 2014

Item Description Total

L Parallel Main Interceptor $14,797,100.00
1L Lagoon Lift Station $4.,488,800.00
1I1. | Turner Diversion $2,532,100.00
IV. | Lagoon Modifications!! $15.531,000.00
V. Common Alternatives $45,500,000.00
Subtotal $82. 849.000.00
Construction Contingencies (15%) $12.439.200.00

Non-Construction Costs (15%)

$14.305.100.00

Hybrid Parallel Interceptor Option Total?

$109.593.300.00

ot by imeressed om the 2001 estunate of $4,856,300

Cusls have mereased Trom e 2011 estunate ol $83,000, 400

I. Parallel Main Interceptor (Ohio to Lagoon Lift)

Item Description Unit | Quantity Unit Cost Total

1 | 60" Gravity Sewer (31-35' dp.) LF 750 $1,300.00 $1.350,000.00
2 60" Gravity Sewer (26-30' dp.) LF 850 $1,300.00 $1,105,000.00
3 | 60" Gravity Sewer (21-25' dp.) LF 500 $800.00 $400,000.00
4 | 60" Gravity Sewer (16-20' dp.) LF 350 $500.00 $175,000.00
5 60" Gravity Sewer (11-15' dp.) LF 4,600 $450.00 $2,070,000.00
6 | 60" Gravity Sewer (0-10' dp.) LF 2,950 $400.00 $1,180,000.00
7 Std. MH, 8 Diameter EA 17 $45,000.00 $765,000.00
8 Diversion Structures/Outfalls & Piping Const. EA 4 $750,000.00 $3,000,000.00
9 Crawford Evacuation Lift Station LS 1 $3,000,000.00 $3,000,000.00
10 | 24" Force Main LF 500 $150.00 $75,000.00
11 | Pavement Replacement LF 500 $200.00 $100,000.00
12 | Fence Replacement LF 1,500 $15.00 $22,500.00
13 | Existing Storm Repair/Crossing/Replacement LS 1 $250,000.00 $250,000.00
14 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
15 | Erosion Control LS 1 $250,000.00 $250,000.00
16 | Construction Layout/Staking LS 1 $200,000.00 $200,000.00
17 | General Conditions (NTE 5%) LS $704,600.00

Parallel Main Interceptor Subtotal $14,797,100.00
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I1. New Lagoon Lift Station

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
1 Influent Screening Channel and Lagoon Channel LS 1 $750,000.00 $750,000.00
2 Self-Cleaning Bar Screens, 2 EA @ 12 MGD LS 1 $450,000.00 $450,000.00
3 | Screw Pumps, 3 EA @ 8 MGD LS 1 $1,200,000.00 $1.200,000.00
4| Channel Grinders, 3 EA @ 8 MGD LS 1 $200,000.00 $200,000.00
5 Excavation/Dewatering LS 1 $210,000.00 $210,000.00
6 Equipment Installation LS 1 $930,000.00 $930,000.00
7 Site Piping/Frames/Grates LS 1 $200,000.00 $200,000.00
8 | Electrical LS 1 $185,000.00 $185,000.00
9 Site Improvements/Erosion Control LS 1 $100,000.00 $100,000.00
10 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
11 | General Conditions (NTE 5%) LS $213,800.00
Lagoon Lift Station Subtotal $4,488,800.00
III. Turner Diversion
Item Description Unit | Quantity Unit Cost Total
1 36" Gravity Sewer LF 550 $250.00 $137.500.00
2 96" Gravity Sewer (003 to Interceptor) LF 1,500 $1,100.00 $1,650,000.00
3 Turner Diversion LS 1 $500,000.00 $500,000.00
4 Dewatering LF 550 $80.00 $44,000.00
5 By-Pass Pumping LS 1 $30,000.00 $30,000.00
6 Erosion Control LS 1 $25,000.00 $25,000.00
7 Construction Layout/Engineering LS 1 $25,000.00 $25,000.00
8 General Conditions (INTE 5%) LS $120,600.00
Turner Diversion Subtotal $2,532,100.00
IV. Lagoon Modifications'
Item Description Unit | Quantity Unit Cost Total
Site Woark LS 1 $201,000.00 $201,000.00
2 27 MG Unaerated, Open Top Concrete Storage Tank | LS 1 $13.220,000.00 $13.220,000.00
w/ llushing Buckets
3 247730 Divam Prpe and Flow Control Box LS 1 $370,000.00 $370,000.00
4 | 427/48” Overflow Pipe and Collection Box LS 1 $852,000.00 $852,000.00
5 Hlectrical Work for Overall Site LS 1 $250,000.00 $250,000.00
6 Instrumentation and Control for Owverall Site LS 1 $100,000.00 $100,000.00
7 General Conditions (NTE 5%) S 1 §739.000.00 $739,000.00
Lagoon Maodifications Subtotal $15,531,000.00

The seope ofwork for Lagaon Medificatans has changed significantly from the 2011 report based on additional “basis of design™ studies
completed i Phase 1. New line items with assoomted estimated costs are provided,
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V. Common Alternatives

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total

1 Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
3 | 15th and Ohio Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
4 | Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 $2,000,000.00
5 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00
6 1.0 MG of Storage at 010 GAL | 1,000,000 $5.00 $5,000,000.00
7 4.9 MG of Storage at 009 GAL | 4,900,000 $5.00 $24.500,000.00
8 | Floatable Controls at CSO 003 LS 1 $2,000,000.00 $2,000,000.00
9 Floatables Controls at CSO 009 LS 1 $2,000,000.00 $2.,000,000.00
10 | Floatables Controls at CSO 010 LS 1 $2,000,000.00 $2,000,000.00
11 | Floatable Controls at CSO 011 LS 1 $2,000,000.00 $2,000,000.00

Common Alternatives Subtotal $45,500,000.00
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Table 7.2-6C
Alternative Hybrid — 6 Overflows

Parallel Main Interceptor, Lagoon Improvements with Lift Option

Revision #2 — September 2014

Item Description Total
L Parallel Main Interceptor $16,335,400.00
1L Lagoon Lift Station $4,488,800.00
1I1. | Turner Diversion $2,532,100.00
IV. | Lagoon Modifications! $15,531,000.00
V. Common Alternatives $61,500,000.00

Subtotal

$100,387.,300.00

Construction Contingencies (15%)

$15,070.000.00

Non-Construction Costs (15%)

$17.330.500.00

Hybrid Parallel Interceptor Option Total?

§132,787.800.00

ot by imeressed om the 2001 estunate of $4,856,300

Closts have mereased (rom the 2001 estinae of $178 64 900

I. Parallel Main Interceptor (Ohio to Lagoon Lift)

Item Description Unit | Quantity Unit Cost Total

1 | 72" Gravity Sewer (31-35 dp.) LF 750 $200000 | §1.500,000.00
2 72" Gravity Sewer (26-30' dp.) LF 850 $1,500.00 $1,275,000.00
3 72" Gravity Sewer (21-25' dp.) LF 500 $1,000.00 $500,000.00
4 72" Gravity Sewer (16-20' dp.) LF 350 $600.00 $210,000.00
5 72" Gravity Sewer (11-15' dp.) LF 4,600 $550.00 $2.530,000.00
6 72" Gravity Sewer (0-10' dp.) LF 2,950 $500.00 $1,475,000.00
7 Std. MH, 10' Diameter EA 17 $60,000.00 $1,020,000.00
8 Diversion Structures/Outfalls & Piping Const. EA 4 $750,000.00 $3,000,000.00
9 Crawford Evacuation Lift Station LS 1 $3,000,000.00 $3,000,000.00
10 24" Force Main LF 500 $150.00 $75,000.00
11 | Pavement Replacement LF 500 $200.00 $100,000.00
12 | Fence Replacement LF 1,500 $15.00 $22,500.00
13 | Existing Storm Repair/Crossing/Replacement LS 1 $250,000.00 $250,000.00
14 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
15 | Erosion Control LS 1 $250,000.00 $250,000.00
16 | Construction Layout/Staking LS 1 $200,000.00 $200,000.00
17 | General Conditions (NTE 5%) LS $777,900.00

Parallel Main Interceptor Subtotal $16,335,400.00
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I1. New Lagoon Lift Station

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
1 Influent Screening Channel and Lagoon Channel LS 1 $750,000.00 $750,000.00
2 Self-Cleaning Bar Screens, 2 EA @ 12 MGD LS 1 $450,000.00 $450,000.00
3 | Screw Pumps, 3 BA @ 8 MGD LS 1 $1.200.000.00 | $1.200,000.00
4| Channel Grinders, 3 EA @ 8 MGD LS 1 $200,000.00 $200.000.00
5 Excavation/Dewatering LS 1 $210,000.00 $210,000.00
6 Equipment Installation LS 1 $930,000.00 $930,000.00
7 Site Piping/Frames/Grates LS 1 $200,000.00 $200,000.00
8 | Electrical LS 1 $185,000.00 $185,000.00
9 Site Improvements/Erosion Control LS 1 $100,000.00 $100,000.00
10 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
11 | General Conditions (NTE 5%) IS $213.,800.00
Lagoon Lift Station Subtotal $4,488,800.00
III. Turner Diversion
Item Description Unit | Quantity Unit Cost Total
1 36" Gravity Sewer LF 550 $250.00 $137,500.00
2 96" Gravity Sewer (003 to Intereceptor) LF 1,500 $1,100.00 $1,650,000.00
3 Turner Diversion LS 1 $500,000.00 $500,000.00
4 Dewatering LF 550 $80.00 $44.000.00
5 By-Pass Pumping LS 1 $30,000.00 $30,000.00
6 Erosion Control LS 1 $25,000.00 $25,000.00
7 Construction Layout/Engineering LS 1 $25,000.00 $25,000.00
8 General Conditions (NTE 5%) LS $120,600.00
Turner Diversion Subtotal $2,532,100.00
IV. Lagoon Modifications'
Item Description Unit | Quantity Unit Cost Total
Site Woark LS 1 $201,000.00 $201,000.00
2 27 MG Unacrated, Open Top Concrete Storage Tank | LS 1 $13.220,000.00 | $13,220,000.00
w/ llushing Buckets
3 247730 Divam Prpe and Flow Control Box LS 1 $370,000.00 $370,000.00
4 | 427/48” Overflow Ppe and Collechon Box IS 1 $852,000.00 $852,000.00
5 Hlectrical Work for Overall Site LS 1 $250,000.00 $250,000.00
6 Instrumentation and Control for Owverall Site LS 1 $100,000.00 $100,000.00
7 General Conditions (NTE 5%) S 1 §739.000.00 $739.000.00
Lagoon Modifications Subtotal $15,531.000.00

The seope ofwork for Lagaon Medificanans has changed significantly from the 2011 report based on additional “basis of design™ studies
completed i Phase I. New line items with assooated estimated costs are provided,

City of Terre Haute, Indiana

Combined Sewer Overflow Long-Term Control Plan

%

HANNUM, WAGLE & CLINE ENGINEERING
7-58




V. Common Alternatives

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total

1 Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 | Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
3 | 15th and Ohio Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
4 | Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 $2,000,000.00
5 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00
6 1.0 MG of Storage at 010 GAL | 1,000,000 $5.00 $5,000,000.00
7 8.1 MG of Storage at 011 GAL | 8,100,000 $5.00 | $40,500,000.00
8 Floatables Controls at 003 LS 1 $2,000,000.00 $2,000,000.00
9 Floatable Controls at 009 LS 1 $2,000,000.00 $2,000,000.00
10 | Floatables Controls at 010 LS 1 $2,000,000.00 $2,000,000.00
11 | Floatable Controls at 011 LS 1 $2,000,000.00 $2,000,000.00

Common Alternatives Subtotal $61,500,000.00
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Table 7.2-6D
Alternative Hybrid — 4 Overflows

Parallel Main Interceptor, Lagoon Improvements with Lift Option

Revision #2 — September 2014

Item Description Total
L Parallel Main Interceptor $16,335,400.00
1L Lagoon Lift Station $4,488,800.00
1I1. | Turner Diversion $2,532,100.00
IV. | Lagoon Modifications! $15,531,000.00
V. Common Alternatives $83,000,000.00
Subtotal

§121.887,300.00

Construction Contingencies (15%)

$18,295.000.00

Non-Construction Costs (15%)

$21.039.200.00

Hybrid Parallel Interceptor Option Total?

$161.221.500.00

ot by imeressed om the 2001 estunate of $4,856,300

Cosls have mereased Tron the 2001 estunule of $147, 078 500

I. Parallel Main Interceptor (Ohio to Lagoon Lift)

Item Description Unit | Quantity Unit Cost Total

1| 72" Gravity Sewer (31-35 dp.) LE 750 $2000.00 | $1500.000.00
2 72" Gravity Sewer (26-30' dp.) LF 850 $1,500.00 $1,275,000.00
3 72" Gravity Sewer (21-25' dp.) LF 500 $1,000.00 $500,000.00
4 72" Gravity Sewer (16-20' dp.) LF 350 $600.00 $210,000.00
5 72" Gravity Sewer (11-15' dp.) LF 4,600 $550.00 $2.,530,000.00
6 72" Gravity Sewer (0-10' dp.) LF 2,950 $500.00 $1,475,000.00
7 Std. MH, 10' Diameter EA 17 $60,000.00 $1,020,000.00
8 Diversion Structures/Outfalls & Piping Const. EA 4 $750,000.00 $3,000,000.00
9 Crawford Evacuation Lift Station LS 1 $3,000,000.00 $3,000,000.00
10 | 24" Force Main LF 500 $150.00 $75,000.00
11 | Pavement Replacement LF 500 $200.00 $100,000.00
12 | Fence Replacement LF 1,500 $15.00 $22,500.00
13 | Existing Storm Repair/Crossing/Replacement LS 1 $250,000.00 $250,000.00
14 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
15 | Erosion Control LS 1 $250,000.00 $250,000.00
16 | Construction Layout/Staking LS 1 $200,000.00 $200,000.00
17 | General Conditions (NTE 5%) LS $777,900.00

Parallel Main Interceptor Subtotal $16,335,400.00
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I1. New Lagoon Lift Station

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
1 Influent Screening Channel and Lagoon Channel LS 1 $750,000.00 $750,000.00
2 Self-Cleaning Bar Screens, 2 EA @ 12 MGD LS 1 $450,000.00 $450,000.00
3 | Screw Pumps, 3 BA @ 8 MGD LS 1 $1.200.000.00 | $1.200,000.00
4 | Channel Grinders, 3 EA @ 8 MGD LS 1 $200.000.00 | $200,000.00
5 Excavation/Dewatering LS 1 $210,000.00 $210,000.00
6 Equipment Installation LS 1 $930,000.00 $930,000.00
7 Site Piping/Frames/Grates LS 1 $200,000.00 $200,000.00
8 | Electrical LS 1 $185.000.00 | $185,000.00
9 Site Improvements/Erosion Control LS 1 $100,000.00 $100,000.00
10 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
11 | General Conditions (NTE 5%) IS $213.,800.00
Lagoon Lift Station Subtotal $4,488,800.00
III. Turner Diversion
Item Description Unit | Quantity Unit Cost ‘Total
1 36" Gravity Sewer LF 550 $250.00 $137,500.00
2 96" Gravity Sewer (003 to Intereceptor) LF 1,500 $1,100.00 $1,650,000.00
3 Turner Diversion LS 1 $500,000.00 $500,000.00
4 | Dewatering LEF 550 $80.00 $44,000.00
5 By-Pass Pumping LS 1 $30,000.00 $30,000.00
6 Erosion Control LS 1 $25,000.00 $25,000.00
7 Construction Layout/Engineering LS 1 $25,000.00 $25,000.00
8 General Conditions (NTE 5%) LS $120,600.00
Turner Diversion Subtotal $2,532,100.00
IV. Lagoon Modifications'
Item Description Unit | Quantity Unit Cost Total
Site Woark LS 1 $201,000,00 $201,000.00
2 27 MG Unaerated, Open Top Concrete Stotage 1.8 1 $13.220,000.00 | $13,220,000.00
Tank w/ Llushing Buckets
3 247730 Divam Prpe and Flow Control Box .S 1 $370,000.00 $370,000.00
4 | 427/48” Overflow Pipe and Collection Box LS 1 $852.,000.00 $852,000.00
5 Hlectncal Work for Owerall Site LS 1 $250,000.00 $250,000.00
6 Instrumentation and Control for Owverall Site LS 1 $100,000.00 $100,000.00
7 General Conditions (NTE 5%) LS 1 $739.000.00 $739.000.00
Lagoon Modifications Subtotal $15,531.000.00

The seope ofwork for Lagaon Medificanans has changed significantly from the 2011 report based on additional “basis of design™ studies
completed i Phase I. New line items with assooated estimated costs are provided,
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V. Common Alternatives

Revision #2 — September 2014

Item Description Unit Quantity Unit Cost Total

1 Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 | Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
3 | 15th and Ohio Diversion Structure LS 1 $1,500,000.00 | ¢1,500,000.00
4 | Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 | $2 (000,000.00
5 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00
6 2.4 MG of Storage at 010 GAL | 2,400,000 $5.00 | $12,000,000.00
7 11 MG of Storage at 009 GAL | 11,000,000 $5.00 | $55,000,000.00
8 Floatables Controls at 003 LS 1 $2,000,000.00 $2.000,000.00
9 Floatable Controls at 009 LS 1 $2,000,000.00 | 2 000,000.00
10 | Floatables Controls at 010 LS 1 $2,000,000.00 $2,000,000.00
11 | Floatable Controls at 011 LS 1 $2,000,000.00 | ¢2 000,000.00

Common Alternatives Subtotal $83,000,000.00
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Table 7.2-6E
Alternative Hybrid — 2 Overflows

Parallel Main Interceptor, Lagoon Improvements with Lift Option

Revision #2 — September 2014

Item Description Total
L Parallel Main Interceptor $16,335,400.00
1L Lagoon Lift Station $4.,488,800.00
1I1. | Turner Diversion $2,532,100.00
IV. | Lagoon Modifications!! $15.531,000.00
V. Common Alternatives $208,000,000.00

Subtotal

$246,887.300.00

Construction Contingencies (15%)

$37.045.000.00

Non-Construction Costs (15%)

$42.601.700.00

Hybrid Parallel Interceptor Option Total?

$326,534.000.00

ot by imeressed om the 2001 estunate of $4,856,300

Cosls have mereased Tron the 2001 estunule ol $312.391 200

I. Parallel Main Interceptor (Ohio to Lagoon Lift)

Item Description Unit | Quantity Unit Cost Total

1 | 72" Gravity Sewer (31-35' dp.) LF 750 $2.000.00 $1.500,000.00
2 72" Gravity Sewer (26-30' dp.) LF 850 $1,500.00 $1,275,000.00
3 72" Gravity Sewer (21-25' dp.) LF 500 $1,000.00 $500,000.00
4 72" Gravity Sewer (16-20' dp.) LF 350 $600.00 $210,000.00
5 72" Gravity Sewer (11-15' dp.) LF 4,600 $550.00 $2,530,000.00
6 72" Gravity Sewer (0-10' dp.) LF 2,950 $500.00 $1.475,000.00
7 Std. MH, 10' Diameter EA 17 $60,000.00 $1,020,000.00
8 Diversion Structures/Outfalls & Piping Const. EA 4 $750,000.00 $3,000,000.00
9 Crawford Evacuation Lift Station LS 1 $3,000,000.00 $3,000,000.00
10 | 24" Force Main LF 500 $150.00 $75,000.00
11 | Pavement Replacement LF 500 $200.00 $100,000.00
12 | Fence Replacement LF 1,500 $15.00 $22,500.00
13 | Existing Storm Repair/Crossing/Replacement LS 1 $250,000.00 $250,000.00
14 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
15 | Erosion Control LS 1 $250,000.00 $250,000.00
16 | Construction Layout/Staking LS 1 $200,000.00 $200,000.00
17 | General Conditions (NTE 5%) LS $777,900.00

Parallel Main Interceptor Subtotal $16,335,400.00

City of Terre Haute, Indiana
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I1. New Lagoon Lift Station

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
1 Influent Screening Channel and Lagoon Channel LS 1 $750,000.00 $750,000.00
2 Self-Cleaning Bar Screens, 2 EA @ 12 MGD LS 1 $450,000.00 $450,000.00
3 | Screw Pumps, 3 EA @ 8 MGD LS 1 $1,200,000.00 $1.200,000.00
4| Channel Grinders, 3 EA @ 8 MGD LS 1 $200,000.00 $200,000.00
5 Excavation/Dewatering LS 1 $210,000.00 $210,000.00
6 Equipment Installation LS 1 $930,000.00 $930,000.00
7 Site Piping/Frames/Grates LS 1 $200,000.00 $200,000.00
8 | Electrical LS 1 $185,000.00 $185,000.00
9 Site Improvements/Erosion Control LS 1 $100,000.00 $100,000.00
10 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
11 | General Conditions (NTE 5%) IS $213,800.00
Lagoon Lift Station Subtotal $4,488,800.00
III. Turner Diversion
Item Description Unit | Quantity Unit Cost Total
1 36" Gravity Sewer LF 550 $250.00 $137.500.00
2 96" Gravity Sewer (003 to Intereceptor) LF 1,500 $1,100.00 $1,650,000.00
3 Turner Diversion LS 1 $500,000.00 $500,000.00
4 Dewatering LF 550 $80.00 $44,000.00
5 By-Pass Pumping LS 1 $30,000.00 $30,000.00
6 Erosion Control LS 1 $25,000.00 $25,000.00
7 Construction Layout/Engineering LS 1 $25,000.00 $25,000.00
8 General Conditions (NTE 5%) LS $120,600.00
Turner Diversion Subtotal $2,532,100.00
IV. Lagoon Modifications'
Item Description Unit | Quantity Unit Cost Total
Site Woark LS 1 $201,000.00 $201,000.00
2 27 MG Unaerated, Open Top Concrete Storage Tank | LS 1 $13.220,000.00 $13.220,000.00
w/ llushing Buckets
3 247730 Divam Prpe and Flow Control Box LS 1 $370,000.00 $370,000.00
4 | 427/48” Overflow Pipe and Collection Box LS 1 $852,000.00 $852,000.00
5 Hlectrical Work for Overall Site LS 1 $250,000.00 $250,000.00
6 Instrumentation and Control for Owverall Site LS 1 $100,000.00 $100,000.00
7 General Conditions (NTE 5%) S 1 §739.000.00 $739,000.00
Lagoon Maodifications Subtotal $15,531,000.00

The seope ofwork for Lagaon Medificatans has changed significantly from the 2011 report based on additional “basis of design™ studies
completed i Phase 1. New line items with assoomted estimated costs are provided,
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V. Common Alternatives

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total

1 Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
3 15th and Ohio Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
4 | Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 $2,000,000.00
5 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00
6 13 MG of Storage at 003 GAL | 13,000,000 $5.00 $65,000,000.00
7 16.9 MG of Storage at 009 GAL | 16,900,000 $5.00 $84,500,000.00
8 3.3 MG of Storage at 010 GAL | 3,300,000 $5.00 $16,500,000.00
9 5.2 MG of Storage at 011 GAL | 5,200,000 $5.00 $26,000,000.00
10 | Floatables Controls at 003 LS 1 $2,000,000.00 $2,000,000.00
11 | Floatable Controls at 009 LS 1 $2,000,000.00 $2,000,000.00
12 | Floatables Controls at 010 LS 1 $2,000,000.00 $2,000,000.00
13 Floatable Controls at 011 LS 1 $2,000,000.00 $2,000,000.00

Common Alternatives Subtotal $208,000,000.00

City of Terre Haute, Indiana
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Table 7.2-6F

Alternative Hybrid — 1 Overflow

Parallel Main Interceptor, Lagoon Improvements with Lift Option

Revision #2 — September 2014

Item Description Total
L Parallel Main Interceptor $16,335,400.00
1L Lagoon Lift Station $4.,488,800.00
1I1. | Turner Diversion $2,532,100.00
IV. | Lagoon Modifications? $15.531 00000
V. Common Alternatives $229,000,000.00
Subtotal S267,887.300.00
Construction Contingencies (15%) $40.195.000.00
Non-Construction Costs (15%0) $46.224.200.00
Hybrid Parallel Interceptor Option Total? 5354,306.500.00
Cosly have inereased Grom the 2011 estimate of $4,856,300
Cosly have ncressed Trom the 2011 estunite of $340,163, 700
I. Parallel Main Interceptor (Ohio to Lagoon Lift)
Item Description Unit | Quantity Unit Cost Total
1 72" Gravity Sewer (31-35' dp.) LF 750 $2,000.00 $1,500,000.00
2 72" Gravity Sewer (26-30' dp.) LF 850 $1,500.00 $1,275,000.00
3 72" Gravity Sewer (21-25' dp.) LF 500 $1,000.00 $500,000.00
4 72" Gravity Sewer (16-20' dp.) LF 350 $600.00 $210,000.00
5 | 72" Gravity Sewer (11-15' dp.) LF 4,600 $550.00 $2.,530,000.00
6 | 72" Gravity Sewer (0-10' dp.) LF 2,950 $500.00 $1,475,000.00
7 | Std. MH, 10’ Diameter EA 17 $60,000.00 $1,020,000.00
8 Diversion Structures/Outfalls & Piping EA 4 $750,000.00
Const. $3,000,000.00
9 Crawford Evacuation Lift Station LS 1 $3,000,000.00 $3,000,000.00
10 | 24" Force Main LF 500 $150.00 $75,000.00
11 | Pavement Replacement LF 500 $200.00 $100,000.00
12 | Fence Replacement LE 1,500 $15.00 $22,500.00
13 | Existing Storm LS 1 $250,000.00
Repair/Crossing/Replacement $250,000.00
14 Maintenance of Traffic LS 1 $150,000.00 $150,000.00
15 | Erosion Control LS 1 $250,000.00 $250,000.00
16 | Construction Layout/Staking LS 1 $200,000.00 $200,000.00
17 | General Conditions (NTE 5%) LS $777,900.00
Parallel Main Interceptor Subtotal $16,335,400.00

City of Terre Haute, Indiana

Combined Sewer Overflow Long-Term Control Plan
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I1. New Lagoon Lift Station

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
1 Influent Screening Channel and Lagoon Channel LS 1 $750,000.00 $750,000.00
2 Self-Cleaning Bar Screens, 2 EA @ 12 MGD LS 1 $450,000.00 $450,000.00
3 | Screw Pumps, 3 BA @ 8 MGD LS 1 $1.200,000.00 | $1.200.000.00
4 | Channel Grinders, 3 EA @ 8 MGD LS 1 $200,000.00 | $200.000.00
5 Excavation/Dewatering LS 1 $210,000.00 $210,000.00
6 Equipment Installation LS 1 $930,000.00 $930,000.00
7 Site Piping/Frames/Grates LS 1 $200,000.00 $200,000.00
8 | Electrical LS 1 $185.000.00 | $185.000.00
9 Site Improvements/Erosion Control LS 1 $100,000.00 $100,000.00
10 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
11 | General Conditions (NTE 5%) IS $213.,800.00
Lagoon Lift Station Subtotal $4,488,800.00
III. Turner Diversion
Item Description Unit | Quantity Unit Cost Total
1 36" Gravity Sewer LF 550 $250.00 $137,500.00
2 96" Gravity Sewer (003 to Intereceptor) LF 1,500 $1,100.00 | $1,650,000.00
3 Turner Diversion LS 1 $500,000.00 $500,000.00
4 | Dewatering LEF 550 $80.00 | $44.000.00
5 By-Pass Pumping LS 1 $30,000.00 $30,000.00
6 Erosion Control LS 1 $25,000.00 $25,000.00
7 Construction Layout/Engineering LS 1 $25,000.00 $25,000.00
8 General Conditions (NTE 5%) LS $120,600.00
Turner Diversion Subtotal $2,532,100.00
IV. Lagoon Modifications'
Item Description Unit | Quantity Unit Cost Total
Site Woark Ls 1 $20 1,000,060 S201.000.00
2 27 MG Unaerated, Open Top Concrete Storage 18 1 $13.220,000.00 §13,220,000.00
Tank w/ Llushing Buckets
3 247730 Divam Prpe and Flow Control Box B 1 $370.000.00 S3T0,000.00
4 | 427/48” Overflow Ppe and Collechon Box s 1 $852.000.00 S852.000.00
5 Hlectncal Work for Owerall Site L3 1 $250,000.00 S250,000.00
6 Instrumentation and Control for Owverall Site s 1 $1O0.000.00 S100.000.00
7 General Conditions (NTE 5%) E3 1 $739.000.00 §739.000.00

Lagoon Maodifications Subtotal

$15,531.000.00

The seope ofwotk for Lagoon Medificatians has changed significantly from the 2011 report hased on additional “basis of desipn” studies
completed m Phase [ New line stems wath assoomted estmated costs are provided,
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V. Common Alternatives

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total

1 Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 | Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
3 | 15th and Ohio Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
4 Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 $2,000,000.00
5 | Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00
6 13 MG of Storage at 003 GAL | 13,000,000 $5.00 $65,000,000.00
7 16.9 MG of Storage at 009 GAL | 16,900,000 $5.00 | $84.500,000.00
8 6.5 MG of Storage at 010 GAL | 6,500,000 $5.00 $32,500,000.00
9 6.2 MG of Storage at 011 GAL | 6,200,000 $5.00 $31,000,000.00
10 | Floatables Controls at 003 LS 1 $2.,000,000.00 $2,000,000.00
11 | Floatable Controls at 009 LS 1 $2,000,000.00 $2,000,000.00
12 | Floatables Controls at 010 LS 1 $2.,000,000.00 $2,000,000.00
13 | Floatable Controls at 011 LS 1 $2,000,000.00 $2,000,000.00

Common Alternatives Subtotal $229,000,000.00

City of Terre Haute, Indiana
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Table 7.2-6G
Alternative Hybrid — 0 Overflows

Parallel Main Interceptor, Lagoon Improvements with Lift Option

Revision #2 — September 2014

Item Description Total
L Parallel Main Interceptor $16,335,400.00
1L Lagoon Lift Station $4,488,800.00
III. | Turner Diversion $2,532,100.00
IV. | Lagoon Modifications! $15,531,000.00
V. Common Alternatives $356,500,000.00
Subtotal

$395,387,300.00

Construction Contingencies (15%)

$59.320,000.00

Non-Construction Costs (15%)

$68.218.000.00

Hybrid Parallel Interceptor Option Total?

$522,925.300.00

ot by imeressed om the 2001 estunate of $4,856,300

Cosks have meresed Trom the 2001 eslunate of $308 T2 400

I. Parallel Main Interceptor (Ohio to Lagoon Lift)

Item Description Unit | Quantity Unit Cost Total

1 | 72" Gravity Sewer (31-35 dp.) LE 750 $2000.00 | $1.500,000.00
2 72" Gravity Sewer (26-30' dp.) LF 850 $1,500.00 $1,275,000.00
3 72" Gravity Sewer (21-25' dp.) LF 500 $1,000.00 $500,000.00
4 72" Gravity Sewer (16-20' dp.) LF 350 $600.00 $210,000.00
5 72" Gravity Sewer (11-15' dp.) LF 4,600 $550.00 $2,530,000.00
6 72" Gravity Sewer (0-10' dp.) LF 2,950 $500.00 $1,475,000.00
7 Std. MH, 10' Diameter EA 17 $60,000.00 $1,020,000.00
8 Diversion Structures/Outfalls & Piping Const. EA 4 $750,000.00 $3,000,000.00
9 Crawford Evacuation Lift Station LS 1 $3,000,000.00 $3,000,000.00
10 | 24" Force Main LF 500 $150.00 $75,000.00
11 | Pavement Replacement LF 500 $200.00 $100,000.00
12 | Fence Replacement LF 1,500 $15.00 $22,500.00
13 | Existing Storm Repair/Crossing/Replacement LS 1 $250,000.00 $250,000.00
14 | Maintenance of Traffic LS 1 $150,000.00 $150,000.00
15 | Erosion Control LS 1 $250,000.00 $250,000.00
16 | Construction Layout/Staking LS 1 $200,000.00 $200,000.00
17 | General Conditions (NTE 5%) LS $777,900.00

Parallel Main Interceptor Subtotal $16,335,400.00

City of Terre Haute, Indiana

Combined Sewer Overflow Long-Term Control Plan
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I1. New Lagoon Lift Station

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total
1 Influent Screening Channel and Lagoon Channel LS 1 $750,000.00 $750,000.00
2 Self-Cleaning Bar Screens, 2 EA @ 12 MGD LS 1 $450,000.00 $450,000.00
3 Screw Pumps, 3 EA @ 8§ MGD LS 1 $1,200,000.00 $1,200,000.00
4 Channel Grinders, 3 EA @ 8 MGD LS 1 $200,000.00 $200,000.00
5 Excavation/Dewatering LS 1 $210,000.00 $210,000.00
6 Equipment Installation LS 1 $930,000.00 $930,000.00
7 Site Piping/Frames/Grates LS 1 $200,000.00 $200,000.00
8 Electrical LS 1 $185,000.00 $185,000.00
9 Site Improvements/Erosion Control LS 1 $100,000.00 $100,000.00
10 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
11 General Conditions (NTE 5%) LS $213,800.00
Lagoon Lift Station Subtotal $4,488,800.00
III. Turner Diversion
Item Description Unit | Quantity Unit Cost Total
1 36" Gravity Sewer LF 550 $250.00 $137.500.00
2 96" Gravity Sewer (003 to Intereceptor) LF 1,500 $1,100.00 $1,650,000.00
3 Turner Diversion LS 1 $500,000.00 $500,000.00
4 Dewatering LF 550 $80.00 $44,000.00
5 By-Pass Pumping LS 1 $30,000.00 $30,000.00
6 Erosion Control LS 1 $25,000.00 $25,000.00
7 Construction Layout/Engineering LS 1 $25,000.00 $25,000.00
8 General Conditions (NTE 5%) LS $120,600.00
Turner Diversion Subtotal $2,532,100.00
IV. Lagoon Modifications'
Item Description Unit | Quantity Unit Cost Total
Site Woark L] 1 $201,000.00 $201,000.00
2 27 MG Unacrated, Open Top Concrete Storage Tank | LS 1 $13,220,000.00 $13.220,000.00
w/ llushing Buckets
3 247730 Divam Prpe and Flow Control Box IS 1 $370,000.00 $370,000.00
4 427/48” Overflow Pipe and Collection Box LS 1 $852,000,00 $852,000.00
5 Blectncal Work for Overall Site I8 1 $250,000.00 $250,000.00
6 Instrumentation and Control for Owverall Site LS 1 $100,000.00 $100,000.00
7 | General Conditions (NTH 5%) LS 1 $739.000.00 $739.000.00
Lagoon Modifications Subtotal $15,531,000.00

The seope ofwork for Lagaon Medificatans has changed significantly from the 2011 report based on additional “basis of design™ studies
completed i Phase I. New line items with assooated estimated costs are provided,
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V. Common Alternatives

Revision #2 — September 2014

Item Description Unit | Quantity Unit Cost Total

1 Back-up Structure for Hulman/Idaho Storage LS 1 $1,700,000.00 $1,700,000.00
2 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
3 15th and Ohio Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
4 | Large Dia Pipe Rehab - North Hulman w/Weir LS 1 $2,000,000.00 $2,000,000.00
5 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00
6 18.9 MG of Storage at 003 GAL | 18,900,000 $5.00 | $94.500,000.00
7 22.8 MG of Storage at 009 GAL | 22,800,000 $5.00 | $114,000,000.00
8 10.1 MG of Storage at 010 GAL | 10,100,000 $5.00 $50,500,000.00
9 16.3 MG of Storage at 011 GAL | 16,300,000 $5.00 | $81,500,000.00
10 | Floatables Controls at 003 LS 1 $2,000,000.00 $2,000,000.00
11 | Floatable Controls at 009 LS 1 $2,000,000.00 $2,000,000.00
12 | Floatables Controls at 010 LS 1 $2,000,000.00 $2,000,000.00
13 Floatable Controls at 011 LS 1 $2,000,000.00 $2.000,000.00

Common Alternatives Subtotal $356,500,000.00

City of Terre Haute, Indiana

Combined Sewer Overflow Long-Term Control Plan
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Revision #2 — September 2014

Table 7.2-7A
Alternative 11b — 7 Overflows

Parallel Interceptor, High Rate Clarification and Main Lift Option

Item Description Total
L North Conveyance/Storage $20.629.400.00
IL. Parallel Main Interceptor $25,459,900.00
I11. Main Lift Station Structure, Mechanical, Electrical $21,152,900.00
V. Sitework and Piping $5,580,800.00
V. High Rate Clarification $12,167,000.00
VI Common Alternatives $8.500,000.00
Subtotal $93,490,000.00
Construction Contingencies (15%) $14,041,100.00
Non-Construction Costs (15%) $16,147,300.00
Parallel Interceptor Option Total $123,678,400.00

I. North Conveyance/Storage (Chestnut to Spruce)

Item Description Unit | Quantity Unit Cost Total
1 Clearing of Right of Way LS 1 $100,000.00 $100,000.00
2 | Common Excavation LF 11,000 $25.00 $275,000.00
3 Building Demolition LS 1 $75,000.00 $75,000.00
4 96" Gravity Sewer (21-25' dp.) LF 300 $1,000.00 $300,000.00
5 72" Gravity Sewer (21-25' dp.) LF 20 $1,500.00 $30,000.00
6 66" Gravity Sewer (21-25' dp.) LF 400 $800.00 $320,000.00
8 Reconnect Existing Laterals EA 5 $10,000.00 $50,000.00
9 | Std. MH EA 1 $25,000.00 $25,000.00
10 Std MH, Set Over Existing Sewer EA 2 $25,000.00 $50,000.00
11 Diversion Structures & Piping Construction EA 2 $500,000.00 $1,000,000.00
12 CSO 009 Closure LS 1 $250,000.00 $250,000.00
13 Spruce Diversion and Floatables Structure LS 1 $2,000,000.00 $2,000,000.00
14 Spruce Evacuation Lift Station/Control Bldg LS 1 $4.,000,000.00 $4,000,000.00
15 36" Force Main LF 150 $200.00 $30,000.00
16 2.0 MG of Storage at 010 Gal 2,000,000 $5.00 $10,000,000.00
17 | Storage Structure Evacuation Piping LS 1 $100,000.00 $100,000.00
18 | HAC Surface, 1.5" Ton 225 $90.00 $20,250.00
19 HAC Intermediate, 2" Ton 300 $80.00 $24,000.00
20 HAC Base, 4" Ton 600 $80.00 $48,000.00
21 Compacted Aggregate Base, #53, 6" Ton 600 $20.00 $12,000.00
22 Concrete Curb Replacement LF 800 $20.00 $16,000.00

City of Terre Haute, Indiana

Combined Sewer Overflow Long-Term Control Plan

%

HANNUM, WAGLE & CLINE ENGINEERING

7-72




Revision #2 — September 2014

23 Concrete Sidewalk Replacement LF 150 $45.00 $6,750.00
24 Remove Existing 82" Sewer LF 100 $200.00 $20,000.00
25 | Remove Existing 15” Sewer LF 250 $50.00 $12,500.00
26 | Remove Manhole EA 2 $5,000.00 $10,000.00
27 | Plug Existing Sewer EA 3 $7,500.00 $22,500.00
28 Temporary Bypass Pumping LS 1 $100,000.00 $100,000.00
29 Granular Backfill CY 15,000 $20.00 $300,000.00
30 Civil/ Architectural Site Improvements LS 1 $100,000.00 $100,000.00
31 Maintenance of Traffic LS 1 $150,000.00 $150,000.00
32 | Erosion Control LS 1 $50,000.00 $50,000.00
33 Landscape Restoration LS 1 $50,000.00 $50,000.00
34 Construction Layout/Staking LS 1 $100,000.00 $100,000.00
35 General Conditions (NTE 5%) LS $982,400.00
North Conveyance/Storage Subtotal $20,629,400.00
I1. Parallel Interceptor (Ohio to Main Lift)
Item Description Unit | Quantity Unit Cost Total
144" Gravity Sewer (008 to New Main LS) LF 10,000 $2,000.00 $20,000,000.00
2 Sewer Access Structure EA 4 $50,000.00 $200,000.00
3 Diversion Structures/Outfalls & Piping EA 4 $750,000.00 $3,000,000.00
Const.
4 24" Force Main LF 500 $150.00 $75,000.00
5 Pavement Replacement LF 500 $200.00 $100,000.00
6 Fence Replacement LF 1,500 $15.00 $22,500.00
7 Existing Storm LS 1 $250,000.00 $250,000.00
Repair/Crossing/Replacement
8 Maintenance of Traffic IS 1 $150,000.00 $150,000.00
9 Erosion Control LS 1 $250,000.00 $250,000.00
10 Construction Layout/Staking LS 1 $200,000.00 $200,000.00
11 General Conditions (NTE 5%) LS $1,212,400.00
Parallel Interceptor Subtotal $25,459,900.00
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III. New Main Lift Station
Item Description Unit | Quantity Unit Cost Total
1 Lift Station, Control, Admin and Lab LS 1 $13,200,000.00 $13,200,000.00
Building
2 Tunnel Outlet Structure LS 1 $1,200,000.00 $1,200,000.00
3 Grit Removal Facility LF 1 $4,900,600.00 $4,900,600.00
4 Splitter Structures LS 1 $150,000.00 $150,000.00
5 Mechanical/Electrical/ Controls LS 1 $470,000.00 $470,000.00
6 Civil/ Architectural Site Improvements LS 1 $125,000.00 $125,000.00
7 Erosion Control LS 1 $50,000.00 $50,000.00
8 Construction Layout/Engineering LS 1 $50,000.00 $50,000.00
9 General Conditions (NTE 5%) LS $1,007,300.00
New Main Station Subtotal $21,152,900.00
IV. Site Work and Piping (for New Main Lift and Turner Closure)
Item Description Unit | Quantity Unit Cost Total
66" Gravity Sewer LF 200 $400.00 $80,000.00
2 84" Gravity Sewer LF 1,200 $850.00 $1,020,000.00
3 Twin 96" Gravity Sewers (003 to New Main LF 1,500 $2,200.00
LS) $3,300,000.00
4 120" Gravity Sewer LF 100 $1,500.00 $150,000.00
5 Manhole Structures EA 4 $20,000.00 $80,000.00
6 48" Force Main/Connect to Existing FM LF 1,300 $350.00 $455,000.00
7 Demolition of Existing Main Lift LS 1 $100,000.00 $100,000.00
8 By-Pass Pumping LS 1 $50,000.00 $50,000.00
9 Erosion Control LS 1 $50,000.00 $50,000.00
10 Construction Layout/Engineering LS 1 $30,000.00 $30,000.00
11 General Conditions (NTE 5%) IS $265.800.00
Site Work and Piping Subtotal $5,580,800.00

%
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Item Description Unit | Quantity Unit Cost Total
Phase I
1 Site Work LS 1 $801,000.00 $801,000.00
2 24” Force Main from Main Lift Station to LS 1 $530,000.00 $530,000.00
HRC Facility
3 16.25 MGD HRC & UV Disinfection Facility LS 1 $5,518,000.00 $5,518,000.00
4 15”/48” Drain Pipe and Outfall Structures LS 1 $317,000.00 $317,000.00
5 Electrical Work for Overall Site LS 1 $400,000.00 $400,000.00
6 Instrumentation and Control for Overall Site LS 1 $125,000.00 $125,000.00
7 General Conditions (NTE 4%)? LS 1 $308,000.00 $308,000.00
Phase I Subtotal $7.,999,000.00
Phase IT
1 Site Work LS 1 $77,000.00 $77,000.00
2 Additional 16.25 MGD HRC Facility LS 1 $3,606,000.00 $3,606,000.00
3 Electrical Work for Overall Site LS 1 $250,000.00 $250,000.00
4 Instrumentation and Control for Overall Site LS 1 $75,000.00 $75,000.00
5 General Conditions (NTE 4%)? LS 1 $160,000.00 $160,000.00
Phase II Subtotal $4,168,000.00
High Rate Clarification Subtotal $12,167,000.00

At the request of the City, the HRC facility is projected to be constructed in 2 phases, with a 16.25 MGD HRC train and UV
Disinfection facility constructed mn Phase I and an additional 16.25 MGD HRC train constructed in Phase II.
The General Conditions have been revised from the original 5% (as indicated the 2011 estimate) to 4% to match the cost estimate as

provided in the Basis of Design.

VI. Common Alternatives

Item Description Unit | Quantity Unit Cost Total

Back-up Structure for Hulman /Idaho Storage LS 1 $1,700,000.00 $1,700,000.00

2 Walnut Diversion Structure LS 1 $1,500,000.00 $1,500,000.00
Large Dia Pipe Rehab - North Hulman LS 1 $2,000,000.00 $2,000,000.00
w/Weir

4 Large Dia Pipe Rehab - North Walnut LS 1 $1,300,000.00 $1,300,000.00

5 Floatables Controls at CSO 011 LS 1 $2,000,000.00 $2,000,000.00
Common Alternatives Subtotal $8,500,000.00
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7.2.3 Collection System Model Results

The collection system model was applied for the typical year (1978) at several levels of control
for each of the final Foll alternatives. Although the controls in each alternative were sized
initially using the rainfall from the appropriate design storm, the sizing was adjusted as needed
to ensure that the number of overflows in the typical year met the intended number of
activations for that level of control. End-of-pipe performance for individual CSOs was
evaluated by tallying number of activations (Table 7.2-8), total annual volume (Table 7.2-9) and
hours of overflow (Table 7.2-10). Note that the CSOs in the priority area of Fairbanks Park
(CSO-008, CSO -007, CSO-006 and CSO-005) have been eliminated in each of the final
alternatives. The reduction in volume from CSO-004 and CSO-011 allowed their volume to be
combined into a single discharge location at CSO-011 in all of the alternatives so CSO-004 1s
also indicated as “eliminated” in all of these tables. A similar strategy was used with CSO-009

and CSO-010 in Alternatives 11 and 115, as indicated in the tables.
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Table 7.2-8
Total Number of Overflows in a Typical Year for Each Level of Control of Final
Alternatives
CSO
Name/
Number | Spruce | Chestnut | Ohio | Walnut | Oak | Crawford | Hulman | Idaho | Tumer
Level of
Control
Alternative | (OF/yr) 010 009 008 007 006 005 004 011 003 Max
Baseline N/A 24 33 37 30 24 31 36 32 24 37
Hybrid 1 1 1 1 1 1
Hybrid 2 2 2 2 1 2
Hybrid 4 3 4 o 4 3 4
Hybrid 6 6 5 Eliminated 6 5 6
Hybrid 9 9 7 7 6 9
Hybrid 12 11 9 7 7 11
B 6 3 5 8 6 8
7B 9 7 7 Eliminated 9 8 9
B 12 7 10 12 11 12
11 1 1 1 1 1
11 2 2 2 2
11 4 4 4 4
11 6 5 Eliminated 6 6
11 7 7 7 Elimin- 7
11 9 9 8 ated 9
11 12 10 8 10
. g " Elimin -
gL ¥ Eliminated r i

*Note: CSO 002 al the main lifi station 15 aw erervency overflow only with wo overflows predicled in the Lpical year.
CSO 002 is elimnated tn all seenartos of Alternative 7B, 11 and 11B.
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Table 7.2-9

Total Annual Volume (Million Gallons) in a Typical Year for Each Level of Control of

Final Alternatives

CSO

Name/

Number | Spruce | Chestnut | Ohio | Walnut | Oak | Crawford | Hulman | Idaho | Turner

Level of

Control
Alternative | (OF/yr) | 010 009 008 007 006 | 005 004 011 003 Total
Baseline N/A 76.1 76.3 12.6 | 116.7 7.8 15.4 229.3 137.1 | 18.6 690
Hybrid 1 2.8 4.9 7.9 4.5 20
Hybrid 2 7.4 5.5 11.7 4.6 29
Hybrid 4 11.4 14.2 o 19.2 15.9 61
Hybrid | 6 176 | 207 Eliminated 379 637|140
Hybrid 9 63.4 8.9 47.8 50.6 171
Hybrid 12 74.6 14.9 52.5 61.7 204
7B 6 0.7 3.7 39.8 141 58
7B 9 13.3 171 Eliminated 107.9 | 41.3 179
7B 12 18.7 27.7 86.1 23.9 156
11 1 1.9 1.3 0.5 4
11 2 12.8 8.9 3.8 26
11 4 24.0 17.4 7.3 49
11 6 35.1 Eliminated 70.1 105
11 7 71.6 822 | Elimin. | 154
1 9 75.8 110.3 | ated 186
11 12 83.9 110.0 194
i | Tha UTES TR Ll iami | ([

*Note: CSO 002 at the o Ul station iy an emerpency overfivg only with no sverflows predicied in the tybical year.
CSO 002 is elimenated tn all seenarios of Alternative 7B, 11 and 11B.
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Table 7.2-10
Total Hours of Overflow in a Typical Year for Each Level of Control of Final

Alternatives

CSO

Name/

Number | Spruce | Chestnut | Ohio | Walnut | Oak | Crawford | Hulman | Idaho | Turner

Level of

Control
Alternative | (OF/yr) | 010 009 008 007 006 | 005 004 011 003 Total
Baseline N/A 89 224 122 128 73 109 219 164 82 224
Hybrid 1 4 14 8 8 14
Hybrid 2 21 11 8 21
Hybrid 4 12 48 o 22 24 48
Hybrid | 6 19 58 Fliminated 25 |38 58
Hybrid 9 48 64 30 41 64
Hybrid 12 54 83 32 47 83
7B 6 8 39 31 26 39
7B 9 22 42 Eliminated 54 47 54
7B 12 29 87 62 48 87
11 1 7 8 5 8
11 2 11 12 10 12
11 4 25 25 21 25
11 6 27 Eliminated 31 31
11 7 43 40 Elimin- | 43
11 9 49 50 ated 50
11 12 54 51 54
i | A UTES TR il LT~ 3 n

*Note: CSO 002 al the main lifi station 15 an emervency overflow only with wo overflows predicled in the Lpical year.
CSO 002 iy eliminated in all scenarios of Alterwaiive 7B, 11 and 1TB,
Figure 7.2-1 shows the total overflow volume for the final alternatives at each level of control. The
total volume of overflow remaining for each level of control varies by alternative but even at 12
overflows per year, the City is reducing the overflow volume by 72% (690 MG currently down to
194 MG. At seven overflows per year for Alternative 11 g J8EL the volume remaining

corresponds to a nearly 80% reduction in overflow volume from current conditions.
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Level of Control

Figure 7.2-1. Total Annual CSO Volume in a Typical Year by Level of Control.

These collection system model results were then used to calculate the percent capture for the various

levels of control. The percent capture is defined as the volume of combined sewage treated during
wet weather on a system wide annual average basis divided by the total volume of the combined

sewage collected in the combined sewer system during wet weather on a system wide annual average

basis.
% Capture = Total System Volume — CSO Volume
Total System Volume
% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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7.2.4 River Model Results

The final CSO control alternatives, which included sewer separation, were developed (described in
Chapter 6) and their performance was evaluated by applying the collection system model in
continuous mode for a “typical” year of rainfall (identified as 1978). The collection system model
results were used as input to the river model to evaluate the effectiveness of the alternative in
improving water quality relative to current (baseline) conditions. For the sewer separation scenario,
the hourly CSO volumes from the baseline simulation were input to the river model with a typical
stormwater event mean concentration of 5,000 cfu/100 ml applied to them and resulting impacts
were evaluated by tracking these loads in the model using the CSO state variable. The river model
results were compared to water quality standards to characterize the performance of each

alternative. Cost-performance curves were constructed to identity an appropriate level of control.

In-stream benefits of the final alternatives are presented in terms of reduction in CSO volume (see
previous section) and exceedance of Indiana’s 235 cfu/100 ml single sample maximum criterion.
The river model results for each CSO control alternative were compared to Indiana water quality
standards using the same methodology that was applied for the baseline simulation presented in
Section 4.2. Simulated in-stream concentrations due to all sources and to the City of Terre Haute’s
CSOs alone were evaluated for the recreation season (April-October) when the State’s E. coli water
quality standards are applicable. For comparison to Indiana’s single sample maximum criterion (235
cfu/100 ml), the hourly model results at each key location that exceeded the criterion were tallied as

a total count of hours and as a percentage of available hours.

As noted in Section 4, although the State has a 30-day geometric mean criterion (125 cfu/100 ml),
compliance with this standard was not evaluated because upstream loads are the primary factor
affecting compliance with this standard and when these sources are included in the evaluation, they
obscure the improved benefit of increasing CSO control. The effect of the CSO alternatives on
water quality are best expressed in terms of total hours of exceedance of the water quality standard
or percent of time, and by excluding other sources in comparing the relative benefit to river water
quality. (Note that upstream and other sources are expected to cause exceedances, as described in

Section 4.2.1).

The results and information described in the previous section were used to develop a recommended

plan, which 1s described in Section 10.
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7.2.5 Comparison to Single Sample Maximum Criterion

River model results indicate that the Hybrid and 11 alternatives provide similar water quality
benefits for E. coli at the same level of control. At a control level of 12 overflows per year, the
City’s CSOs would cause approximately 55 hours of exceedance of the State’s single sample
maximum criterion (235 cfu/100 ml) at the WWTP or approximately 1% of the hours in the
recreation season. Increasing the level of control to 4 overflows per year would reduce the number
of hours of exceedance to approximately 25 hours or less than 0.5% of the hours in the recreation
season. The tunnel alternative provided similar hours of exceedance as the other two alternatives
for the same level of control (Figure 7.2-2). Note that in this figure, current conditions correspond
to the dark blue line, alternative 7b (tunnel) at 12 OF/yr corresponds to the green line, alternative
11 (parallel interceptor and local storage) corresponds to the yellow line and the hybrid alternative

corresponds to the light blue line.

HM_AMTB-12 e 11_AI11-12 e 21 AltHy-12

Figure 7.2-2. Comparison of Compliance with Indiana’s Single Sample Maximum E. coli

Criterion for Each Final Alternative Sized at 12 Overflows/Year.

Table 7.2-11 presents a summary, in hours of exceedance, of each control alternative to the single

sample maximum criterion for the recreation season at the key locations within or downstream of the

City’s CSO outfalls.

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
HANNUM, WAGLE & CLINE ENGINEERING
7-82



Revision #2 — September 2014

Table 7.2-11
Total Hours of Exceedances of Indiana’s Single Sample Maximum E. coli Criterion in
the Recreation Season of the Typical Year for Each Level of Control of Final Alternatives

Alt 11
River Sewer 12 9 7 6 4 2 1 0
Location Mile | Baseline | Separation | OF /yr | OF/yr | OF/yr | OF/yr | OF /yr | OF/yr | OF/yr | OF /yr
Upstream of City's
CSOs 217.5 0 0 0 0 0 0 0 0 0 0
US-40 Bridge 216.3 72 2 34 32 32 17 13 9 3 0
Fairbanks Park 215.5 104 4 44 40 36 21 17 10 4 0
Downstream of
Downtown CSOs 214.5 143 19 46 43 39 24 19 13 6 0
Downstream of
WP 211.3 174 6 55 51 45 31 24 16 6 0
Alt Hybrid
River Sewer 12 9 7 6 4 2 1 0
Location Mile | Baseline | Separation | OF /yr | OF/yr | OF/yr | OF/yr | OF /yr | OF/yr | OF/yr | OF /yr
Upstream of City's
CSOs 217.5 0 0 0 0 0 0 0 0 0
US-40 Bridge 216.3 72 2 30 32 E 23 17 12 7 0
<
=
Fairbanks Park 215.5 104 4 38 39 g 26 17 14 7 0
[
Downstream of S
Downtown CSOs 214.5 143 19 45 45 z 29 22 16 10 0
Downstream of
WWTP 211.3 174 6 55 52 38 27 18 11 0
Alt 7B
River Sewer 12 9 7 6 4 2 1 0
Location Mile | Baseline | Separation | OF /yr | OF/yr | OF/yr | OF/yr | OF /yr | OF/yr | OF/yr | OF /yr
Upstream of City's
CSOs 217.5 0 0 0 0 0 0
US-40 Bridge 216.3 72 2 28 19 5 10 5 5 5 0
< < < <
=1 =1 =1 =1
Fairbanks Park 2155 | 104 4 33 26 = 12 = = = 0
[ [ [ [
Downstream of ° ° ° °
Downtown CSOs 214.5 143 19 44 42 Z 20 Z > = 0
Downstream of
WP 211.3 174 6 54 49 25 0
% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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For each alternative, the incremental in-stream benefit due to increasing the level of control is shown in
Figures 7.2-3, 7.2-4, and 7.2-5 for Alternative 7b, Alternative 11 and the Hybrid Alternative,
respectively. Results in these figures are expressed as a count of the available hours (e.g. 5,136 hours) in

the recreation season that the State’s standard 1s exceeded.

HM_AMTB-12 e 07 ATB-B e 03 ANTBS e {04 AITB-0_HoC SO

Note: In this figure, the following scenarios are included as follows:
e Dark blue line = current conditions/baseline
e  Green line = Alternative 7b at 12 OF /yt
e  Gold line = Alternative 7b at 9 OF /yr
e  Light blue line = Alternative 7b at 6 OF /yr
®  Redline = Alternative 7b at 0 OF/yr (all locations have 0 houts of exceedance)

Results are presented for the exceedances based on CSO loads alone.

Figure 7.2-3. Comparison of Compliance with Indiana’s Single Sample Maximum E. coli

Criterion for Different Levels of Control for Alternative 7b.
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80 A2 cmeea 12 AT e 13 AT e 14 A1 s 15 A1 o 16_AIN1-2
A7_AIM11 e 18_Ait11-0_HoC SO

Note: In this figure, the following scenarios are included as follows:
e Dark blue line = current conditions/baseline
e Green line = Alternative 11 at 12 OF /yr
e Gold line = Alternative 11 at 9 OF /yr
e Light blue line = Alternative 11 at 7 OF /yt
¢ Red line = Alternative 11 at 6 OF /yr
e  DBrick line = Alternative 11 at 4 OF /yr
®  Gray line = Alternative 11 at 2 OF /yr
e Yellow line = Alternative 11 at 1 OF /yr
®  Brown line = Alternative 11 at 0 OF/yr (all locations have 0 hours of exceedance)

Results are presented for the exceedances based on CSO loads alone.

Figure 7.2-4. Comparison of Compliance with Indiana’s Single Sample Maximum E. coli

Criterion for Different Levels of Control for Alternative 11.

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
HANNUM, WAGLE & CLINE ENGINEERING
7-85



Revision #2 — September 2014

e §0_Baseling s 71_AMHY-12  cmmca 22 AIHY-9 e 23 AHY 6 o 24 AltHY 4 s 25 AITHY-? . 26 AltHY-1

27_AltHy-0_KoC SO

Note: In this figure, the following scenarios are included as follows:
e Dark blue line = current conditions/baseline
e  Green line = Hybrid Alternative at 12 OF /yt
e  Gold line = Hybrid Alternative at 9 OF /yr
e Light blue line = Hybrid Alternative at 6 OF /yr
e  Redline = Hybrid Alternative at 4 OF /yt
e  Brick line = Hybrid Alternative at 2 OF /yr
e Gray line = Hybrid Alternative at 1 OF /yr
*  Yellow line = Hybrid Alternative at 0 OF /yt (all locations have 0 houts of exceedance)

Results are presented for the exceedances based on CSO loads alone.

Figure 7.2-5. Comparison of Compliance with Indiana’s Single Sample Maximum E. coli

Criterion for Different Levels of Control for Hybrid Alternative.

Within the City limits, the maximum benefit of Alternative 11 is an additional 60-100 hours of
compliance from the approximately 1,600 hours of exceedance simulated during baseline conditions
(Figure 7.2-6). Downstream of the City, at the wastewater treatment plant, the benefit is approximately
90-120 additional hours of compliance. This suggests that even if CSOs were completely eliminated,
water quality standards will still not be met unless reduction in loads from other sources can be
achieved. Section 4.2.1 presented a detailed analysis of the additional benefit of complete CSO

elimination (which is unaffordable). As Figure 7.2-6 illustrates, the magnitude of other source loads
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diminish the relative benefit of CSO control, as the results show limited reduction in exceedances.
Note also that increasing the level of CSO control does not show an appreciable reduction in

exceedances.

T_AIMIA12 e 18_AIM1-8_NoCE0

- —CS0 004, CSO 011

Note: In this figure, the following scenarios are included as folls: .
e Dark blue line = current conditions/baseline
e Green line = Alternative 11 at 12 OF /yr
e Gold line = Alternative 11 at 0 OF /yr

Results are presented for the exceedances based on loads from all sources.

Figure 7.2-6. Comparison of Compliance with Indiana’s Single Sample Maximum E. coli

Criterion for Different Levels of Control for Alternative 11 Considering All Bacteria Sources.
7.2.6 Cost Performance Curve

The performance of each control alternative was evaluated by relating the water quality benefit at
two key locations within the remaining CSO area to the cost for each level of control. Costs for
each alternative and the river model results were presented previously in Section 7. Figure 7.2-7 and
Figure 7.2-8 show the cost versus performance at Fairtbanks Park (RM 215.5) and near the City’s
WWTP (downstream of all CSOs at RM 211.25), respectively.
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Fairbanks Park (River Mile 215.50)
—e—-Alternative 7B -8-Alternative 11 —Alternative Hybrid
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Figure 7.2-7. Cost-Performance Analysis of CSO Control Alternatives Based on Water

Quality Benefit at Fairbanks Park.
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Figure 7.2-8. Cost-Performance Analysis of CSO Control Alternatives Based on Water

Quality Benefit Near the Waste Water Treatment Plant.

The cost-performance graphs were used to identify the most cost-effective level of control, which is
approximately 4 overflows/year for Alternative 11 and the Hybrid Alternative. The tunnel
alternative (7B) did not have a classic knee because the technologies included in each level of
control changed at the 0 OF/yr level of control (for example, floatables and solids controls were
not included in the 0 OF/yr scenario but were included in the other levels of control), so the total
cost of control at 6 and 0 OF/yr was comparable. The “Total Present Worth” was used as the cost
basis for the graphs. These costs were summarized in Table 7.2-3. The recreation season model
results of hours where the simulated river concentration due to Terre Haute’s CSOs is greater than
Indiana’s single sample maximum criterion (235 cfu/100 ml) was used as the performance or

benefit basis for the graphs.
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The shape of the cost-performance curves are similar for the alternatives 11 and its hybrid, with
both showing a “knee” between 6 and 4 overflows per year. Costs for equivalent levels of control
are similar. Also of note is that there 1s very little difference in the shape of the cost-performance

curves between key locations.

As will be explained in Section 8, based on affordability, the recommended alternative is not at the
knee of the curve. Although the knee is the location of the most cost-effective solution, it is higher
than the calculated affordability of the community and is therefore, not the recommended

alternative.
7.2.7 Priority Area Assessment

Care was taken during the development of the final CSO control alternatives to reduce or eliminate
the CSO volume discharging to the river at or upstream of Fairbanks Park, which had been
identified as an area of priority by the Citizens Advisory Committee. In each of the final
alternatives, the City eliminated the CSOs in the park itself. Volume from the two most northern
or upstream CSOs (CSO-010 and CSO-009) was minimized to the extent practical and feasible in
each alternative. As a result, the CSO volume discharged in and upstream of Fairbanks Park was
reduced from 304 MG currently to less than 75 MG for all of the final alternatives sized at 9 or
fewer overflows per year. This corresponds to a 75% reduction in CSO volume at the patk.
Compliance with State water quality standards at the park due to the City’s CSOs alone improves
approximately threefold, with exceedances dropping from 104 hours currently to approximately 35

hours (based on 7 overflows /year or fewer).

An assessment of the river model results at Fairbanks Park (RM 215.50) for the storm events
remaining after implementation of the LTCP indicates that the water quality at this location returns
to acceptable bacteria levels (e.g. < 235 cfu/100 ml) within 16 hours after a rain event starts, as
shown in Figure 7.2-9. As this figure illustrates, there s often a several hour lag between when the
rain starts and when the CSOs start discharging. Once the CSOs start overflowing to the river,
bacteria concentrations exceed the water quality standard within the first hour of overflow. Bacteria
concentrations return to levels below the water quality standard 6-12 hours after the CSOs start

overflowing, depending on the storm event.

This suggests that CSO discharges remaining after the preferred CSO control alternative is

implemented will affect Fairbank Parks approximately one day after each event. If the level of
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control in the final alternative 1s 7 overtlows, then Fairbanks Park will have unacceptable E. coli
levels due to the CSOs tor 7 days of the year (note however, that some of the remaining events will

occur outside of the recreation season and so the in-stream water quality standard criteria are not

applicable).
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Figure 7.2-9. E. coli Concentration Profile at Fairbanks Park During Events

Remaining After Implementation of the Long Term Control Plan.

7.3  Summary of Alternative Development

Based upon the cost/performance criteria described in the previous Section, the following three
alternatives were evaluated at various levels of control. The following descriptions provide the details
of the three final alternatives and the corresponding benefits with respect to cost/performance as well

as other factors discussed in more detail in this section.
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Alternative 7B

Alternative 7B can eliminates all or most CSO’s depending upon the level of control selected. Under
the zero overflow scenario, an emergency overflow at the International Paper storage lagoons could be
open in the unlikely case that an overflow event occurs during a period when the lagoons are full and
the WWTF 1s operating at peak capacity. Under the lesser levels of control, the alternative 7B
eliminates all overflows except 003, 004, 009 and 010. The proposed tunnel ranges in size from 7 feet
diameter up to 17 feet diameter and extends from the Spruce outfall south to a new tunnel evacuation

lift station located adjacent to the storage lagoons. Details of this option are shown on Figure 6.8-1.

The most significant benefits to this option are that it will eliminate all CSO structures in the park under
all levels of control and other CSO’s based on tunnel size/level of control, has the lowest capital cost
for the best water quality benefit over the long term and eliminates most “at-grade” construction
disturbance. Conversely, this option requires a shorter implementation schedule for construction and
rate increases due to the type of construction, cannot be feasibly phased over 20 years, and it cannot

allow for cost effective implementation of “green” technologies.
Alternative 11

Alternative 11 consolidates CSO’s 009/010 into one outfall with a storage tank, eliminates all CSO’s in
the park via conveyance of flows to CSO 011 or the International Paper lagoons depending upon the
level of control, and replaces the existing main lift station with a new facility which conveys flows into
the storage lagoons and to the WWTF. The various levels of control affect the size of and need for
storage tanks at 010 (Spruce), 004 (Hulman), and 003 (Turner), and the size of relief sewer from Ohio

to the Main Lift Station. Details of this option are shown on Figure 6.8-2.

The most significant benefits to this option are that it can be phased over 20 years (both project
construction and rate implementation), can be reasonably expanded to gain more CSO control, allows
ISU development along the Riverfront by consolidating 009/010, provides for a new main lift station
designed to allow for future tunnel connection (if necessary), has lower operational costs than the

“Hybrid” alternative, and has lower capital costs than Alternative 7B at most levels of CSO control.

Hybrid Alternative

The “Hybrid” Alternative utilizes very similar technologies and infrastructure as Alternative 11 with a

few differences including both CSO 009 and 010 remain open and a storage facility 1s constructed at
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each outfall and the main lift station is not replaced — instead, a new CSO pumping station is
constructed to simply convey flows from the relief sewer into the lagoons only. Similar to Alternative
11, the various levels of control affect the size of storage tanks at 009 (Chestnut), 010 (Spruce), 004
(Hulman) and 003 (Turner) as well as the size of the relief sewer extending from Ohio to the Main Lift

Station/International Paper lagoon site. Details of this option are shown on Figure 6.8-3.

The most signiticant benefits to this option as compared to the other two under all levels of control are
as follows: lowest capital cost, lowest rate impact, and it can be phased over 20 years (both project
construction and rate implementation). Negatively, this alternative has the highest operating costs due
primarily to CSO’s which remain in service and large storage tanks included in most levels of control, it
limits the development potential for ISU along the Riverfront, requires the continued use of a 45 year

old main lift station, and offers very limited capacity for expansion for additional future CSO control.

The costs for each level of control within each alternative are represented on Figures 7.2-7 and 7.2-8 as

part of the knee-of-the-curve and in Table 7.2-3 referenced previously.

Several factors were taken into consideration when developing and evaluating the final screened CSO

control alternatives, such as:
o Cost Effectiveness

¢ Non-Monetary Factors
¢ Goals of the CSO Control Plan

The following subsections describe how each of these factors was considered during the evaluation

process which ultimately led to the final selected plan discussed in Section 10.
7.4.1 Cost Effectiveness

The cost effectiveness is determined with the cost performance curves shown in Figures 7.2-7 and
7.2-8.  The process used for the CSO control alternatives developed demonstrates the
improvements to water quality in the Wabash River and shows how much it costs for each
increment of water quality improvement. As indicated in the cost performance curve the costs to

improve the water quality beyond the “knee” for each alternative begin to increase significantly.
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7.4.2 Non-Monetary Factors

The non-monetary factors include environmental issues/impacts, technical issues, implementation

issues, and public acceptance.

When the alternatives were evaluated, environmental issues and impacts were taken into
consideration. The parallel interceptor that is considered in several alternatives was preliminarily

designed on First Street rather than along the river to avoid construction in a floodplain.

During the evaluation of alternatives, construction feasibility, implementation issues such as
operability and reliability, and expandability were taken into consideration with the help of the City
staff, CAC and the technical committee. The concepts of each alternative were kept as simple as
possible with the public in mind and since each alternative was developed in a limited number of
remote locations, the technologies should not be complex to construct or operate. To
accommodate future changes in CSO control policies, it will be beneficial if the selected control
facilities are expandable. Two of the three alternatives are expandable, however, the tunnel
alternative 7B cannot be feasibly expanded. The covered concrete storage tank alternatives can also
be expanded with the addition of more tank volume in most locations. However, if expansion 1s
likely the associated facilities should be designed initially to facilitate the expansion. Expansion of
the storage tank and storage tunnel alternatives may be limited by the capacity of the interceptor
downstream of CSO 009. If flows in the collection system remain high due to continuing
precipitation, it may not be possible to increase the capacity of the return pumping stations, or it

may be necessary to increase the period of return pumping to more than 24 hours.

The control alternatives are to be evaluated on the ability to receive public acceptance. Public
acceptance 1s relative to the level of disruption a CSO project would have on local businesses and
neighborhoods during construction and during the operation of the facility. One concern that was
addressed was the disruption of too many streets at once. Additionally, the use of the international
paper lagoon was a concern to the Riverfront Group particularly with regard to odor. Thus, all

alternatives included mitigation measures in the modifications of the lagoons for CSO storage.

During implementation of the selected plan, phasing of the control technologies in the alternative

can be achieved as described in Section 10.4.
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7.4.3 Meeting the Goals of the CSO Control Plan

The following goals were established during the CAC and technical committee meetings and used to

develop the CSO control alternatives during the evaluation process. The summary below indicates

how these goals were addressed with respect to the three final screened alternatives:

1.

Comply with IDEM requirements

IDEM’s Combined Sewer Overflow Long Term Control Plan Use Attainability Analysis
Guidance was used during the development of the alternatives. It is presumed that the level of
control selected will meet with approval by IDEM in accordance with an approved UAA which
will change the designated use of the river during and 4 days after overflow events to the limited
CSO use category. IDEM has been heavily involved in the Terre Haute LTCP planning
process with multiple meetings and partial plan elements submittals to ensure that the Terre

Haute plan complies with IDEM requirements.
Reduce in-stream bacteria from CSOs

All alternatives reduce in-stream bacteria from CSOs by reducing the volume and duration of

CSO entering the river.
Eliminate / reduce CSOs 005, 006, 007 and 008 in Faitbanks Park

Priority area options were specifically developed in each alternative including those screened out
to eliminate or reduce CSOs 005, 006, 007 and 008, which are in the priority area, Fairbanks
Park.

WWTP Improvements

During the LTCP development process, a plan to improve and increase the capacity of the
WWTP was approved by the City. The improvements proposed have been incorporated into
the design of CSO control elements and the financial analysis of the LTCP implementation.
The WWTP improvements are being constructed in three phases between 2011 and 2016 and
will be considered the initial phases of the CSO LTCP as discussed in Section 10.

Maximize Flow to the WWTP

Given the expansion of the existing treatment facility, maximization of wet weather flows to

and through the plant will be implemented once the improvements are complete. The SWMM
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model and subsequent CSO control infrastructure have been sized based upon the proposed

flow capacities of the expanded plant.
Control and eliminate floatables from CSOs in accordance with NPDES permit requirements

Floatables controls have been incorporated in each alternative for every outfall which would be
proposed to remain. The outfalls to remain vary within each of the three screened alternatives

and with the level of control within the alternatives.
Provide Protection Within Wellhead Protection Zone

After concern was addressed at a CAC meeting during the original LTCP development in 2001
regarding exfiltration of the combined sewers in the wellhead protection zone, lining of the
combined sewers in the protection zone was a priority. The rehabilitation of several large
diameter combined sewers was completed as an “early action” type project and funded with a
Sanitary District bond issue in 2006-2007 since any CSO LTCP recommendation would include
the use of some in-line storage of CSO flows in some of the existing oversized sewers. During
this project, additional rehabilitation measures including thicker grout in the lower half of the

pipeline were incorporated in combined sewers in the wellhead protection area.

Reasonable Rate Increase based on total project cost with consideration given to phasing the

proposed work

During the development of the LTCP, reasonable rate impacts were considered, particularly
after the approval of the WWTP project which has an estimated cost of approximately $120
million. The final three alternatives were evaluated and cost estimates developed for various
levels of control to allow for cost considerations in the UAA. Additionally, the alternatives
were evaluated with respect to their ability to allow phasing of construction and subsequent rate

tmpacts.
Review of Odor Control at WWTP

Odor control 1s a major element of the improvement’s project at the WWIP and will be

incorporated into the construction of each phase of the project.
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7.5 Preferred Alternative [2011)

Based upon the information presented in this section, the technical team completed an evaluation of
the final three screened alternatives at several levels of CSO control each. This process produced a
recommended final selected plan which would include Alternative 11 sized at the level of control
which would produce on average 7 overflows per year. The selection of this alternative, and
particularly this level of control, was based upon several factors all of which were discussed within this

section including the following;

- Cost/Rate Impact vs. Performance — Alternative 11 at 7 overflows per year allowed for a lower
capital cost option and subsequent rate impact than Alternative 7B which was important given the
additional burden imposed on user rates by the City’s Wastewater Treatment Pacility project.
(The capital cost for this option was higher than the “hybrid”, however, Alternative 11 replaces
the main lift station which was a priority to the technical team which «llonss 002 fo be climinared) The
option allows a level of control below 10, and a small incremental increase in cost allows an
increased level of control from 9 to 7 overflows. As shown on the cost/performance curve, the

incremental costs increase significantly for this option for higher levels of control.

- Ability to Phase Project —The infrastructure included in Alternative 11 allows for easy phasing of
the project’s construction which allows for a phased financing/rate impact. Additionally, the
phasing allows for the utilization of “green” technologies which can reduce the size of

infrastructure of subsequent phases based on CSO control performance.

- Regulatory Acceptance —Given the meetings the City and technical team has had with IDEM
throughout the planning process and the UAA document presented in Section 9, it 1s presumed

that the alternative selected will meet with regulatory acceptance from IDEM and EPA.

- Consideration of Public Concerns — This alternative, as do all of the final screened alternatives,
utilizes the International Paper lagoons for CSO flow storage. However, while incorporating
these basins, which allows for significant flow storage at a very low cost, provisions for mitigating
the basins operational affect on the surrounding properties” development have been incorporated.
Additionally, this alternative consolidates outfalls 009 and 010 with 009 being eliminated and a
small storage tank constructed below grade at 010. Thus, impact to expansion/development

plans proposed by ISU can be mitigated.

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
HANNUM, WAGLE & CLINE ENGINEERING
7-97



Revision #2 — September 2014

Section 10 will present the selected plan in greater detail along with the proposed schedule including

cost/construction phasing proposed review and approval.

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
HANNUM, WAGLE & CLINE ENGINEERING
7-98



8 Section Eight - Affordability and Financial Capability

Assessment

8.1 Introduction

One of the greatest challenges in funding a LTCP is to fund the program in such a way to not cause
undue hardship on the citizens and industry in the area. There are numerous requirements for the
LTCP set by the EPA and IDEM that can make this type of project the most expensive public works
project that any community can undertake. Currently, there 1s no LTCP-specific grant availabulity.
Although some loan money is available from State Revolving Funds (SRE), these funds cannot be
guaranteed. Therefore, individual communities are responsible for providing funding for these projects
for themselves. To assist in this process, the planning team utilized the services of the city's financial

advisor, H.J. Umbaugh and Associates.

IDEM and the EPA have set forth specific guidelines for determining affordability of a LTCP. The
goal of these guidelines is to determine what measures can be taken by a community without causing

undue hardship, currently or in the future, for the community or the residents.

The atfordability analysis focuses on many financial and socio-economic issues including:
* Median household income
* Total annual wastewater and CSO costs as a percent of the median household income
* Fixed service costs in addition to wastewater and CSO costs that affect affordability
* Sewer utility rate as a percent of the median household income
* Overall net debt of the Sanitary District as a percent of full market property value
* The Sanitary District's current bond rating and term of current bonded indebtedness
* The Sanitary District's ability to assume more debt
* Property tax revenues as a percent of full market property value
* Property tax collection rate

* Sanitary District unemployment rate
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* Availability of grants and loans

8.2 Determining What Residents Can Afford

IDEM recommends an approach similar to the EPA CSO LTCP Implementation Schedule to conduct
the affordability analysis and develop the implementation schedule. IDEM provides a two-phase
approach to determining the financial capability of a community. The first phase considers the impact
of wastewater and CSO controls on individual households in the community and results in a
Wastewater Cost Per Household Indicator (The WWcpnr). The second phase examines the debt,
socioeconomic and financial conditions of the community itself and determines the Socio-Economic
Indicator. This indicator demonstrates the widespread nature of the economic and social impact of the
LTCP. These two indicators are then entered into a Financial Capability Matrix to determine the overall
financial burden placed on the community and individual households to implement the CSO control

program.
8.2.1 Phase 1: Calculation of the Wastewater Cost Per Household Indicator

IDEM specifies that the initial step in the analysis involves determining a benchmark that relates the
LTCP costs and current wastewater treatment (WWT) costs to the CSO municipality’s
representative Median Household Income (MHI) on an annualized basis. This benchmark 1s called

the Wastewater Cost per Household Indicator, or WWeprn. It is defined as follows:

Annualized LTCP and Existing

Wastewater Costs Per Household
The WWcpur = X100
Annualized Median Household

Income

The WWeppr is analyzed to determine the impact on individual households in the service area as

shown 1n Table 8.2-1.
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Table 8.2-1
Financial Impact Based on WWCPHI

WWeprm
Financial Impact (CPH as % MHI)
Low Less than 1% of MHI
Medium 1.0% - 2.0% of MHI
High Greater than 2% of MHI

IDEM specifies that for a “Medium” result, more detail is necessary to complete the affordability
assessment and that additional socio-economic factors will be considered. If the WWCPHI 1s

greater than 2% of MHI, the socio-economic impacts will be considered widespread.

For the Terre Haute Sanitary District, the WWCPH1 equation was solved for a WWCPH1 of 2.0%,
which resulted in a residential rate of $63.50. The current operation and maintenance expenses,
current debt, projected WWT operation and maintenance costs and projected WWT debt service
were subtracted from this figure. This results in a total monthly availability of $14.86 per month for
the CSO project. This amount was annualized and multiplied by the number of residential
households to determine an annual amount available for CSO projects from residents. That amount
was then divided by the residential share of costs to determine an annual amount available for CSO
projects from all customers. Operation and Maintenance costs were then removed and a total
Capital Improvement Project (CIP) dollar amount was established for both a traditional bond at
5.5%, 20 years and an SRF loan at 4.5%, 20 years (T'able 8.2-2).
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Table 8.2-2
2% Equivalent Affordable Capital Costs

Traditional Bond SRF Loan
(5.5%, 20 years) (4.5%, 20 years)
Median Household Income ("MHI") $38,100 $38,100
Municipal Affordability Screener ("MAS") 2% 2%
MAS Applied to MHI $762.00 $762.00
Monthly Equivalent Residential MAS Rate $63.50 $63.50
Less:
Amount allocated to current operation and
maintenance expenses $13.27 $13.27
Amount allocated to current debt service $15.23 $15.23
Amount allocated to projected WWT operation
and maintenance expenses $6.82 $6.82
Amount allocated to projected WWT debt service $13.32 $13.32
Sub-Total $48.04 $48.04
Amount available for CSO project $14.86 $14.86
Annual dollar amount available for CSO project
costs from residents $5,046,500 $5,046,500
Annual dollar amount available for CSO project
costs from all customers $10,299,000 $10,299,000
Reduce by allocation to operation and
maintenance costs $3,373,800 $3,373,800
Total CIP dollar amount available for CSO project
cost $82,755,000 $90,080,000

The WWCPHI, or the Municipal Affordability Screener (MAS), enabled the service area to
determine the level at which total CIP dollars would trigger the 2% Wastewater Cost Per
Household Indicator. For the service area of the Terre Haute Sanitary District, the 2% threshold
would be reached at $82,755,000 for a traditional 20-year bond at 5.5% and $90,080,000 for SRF
funding for 20 years at 4.5% (Table 8.2-2).

Based on the analysis in Table 8.2-2, it became clear that the recommended CIP would exceed the
2% threshold, which means that the financial impact will be considered "high". This is
demonstrated in Table 8.2-3, which calculates the WW CPHI based on the recommended CIP.
With total estimated CSO CIP costs of $120,040,900, the monthly WW CPHI was $69.58 assuming
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traditional bonding and $67.99 for SRF funding, both of which exceed the $63.50 established at the

2.0% threshold (Table 8.2-3).

Table 8.2-3
Cost per Household Based on the Recommended Project
Traditional Line Number
racitiona SRF Program | from EPA CPH
Bonding Worksheet
Current WWT Costs: orikshee
Annual operations and maintenance - Sanitary
District $1,092,400 $1,092,400
Annual operations and maintenance - Wastewater
Unlity $7,992,300 $7,992,300
Sub-Total $9,084,700 $9,084,700 100
Annual special taxing district debt service - Sanitary
District $7,721,600 $7,721,600
Annual revenue bond debt service $2,044,200 $2,044,200
Sub-Total $9,765,800 $9.765,800 101
Total Current WWT Costs: $18,850,500 $18,850,500 102
Projected WWT and CSO Costs (Current Dollars):
¢y
Estimated annual operations and maintenance
(excluding depreciation) $9,195,500 $8,909,700 103
Annual debt service (principal and interest) $19,274,700 $18,458,100 104
Total Projected WWT and CSO Costs: $28,470,200 $27,367,800 105
Total Current and Projected WWT and CSO
Annual Costs $47,320,700 $46,218,300 106
Residential share of WWT and CSO annual costs $23,627,900 $23,087,700 107
Total number of households in service area 28,300 28,300 108
Annual WWT and CSO cost per household $834.91 $815.82 109
EPA method estimated combined monthly WW
and CSO cost per household indicator $69.58 $67.99
Assumptions:
Interest rate 5.50% 4.50%
Payback period (years) 20 20
Total estimated CSO CIP costs $120,040,900 $120,040,900

(1) Includes Phases II and III of the WWTF upgrades.
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The following sections show how the figures needed to determine the capital costs available based
on a 2.0 WWCPHI were determined. The city’s financial advisors, H.J. Umbaugh and Associates,

provided these calculations.

8.2.1.1 Median Household Income

The first step tn determining the Wastewater Cost Per Household Indicator is to develop the
Annualized Median Household Income (MHI) for the service area. EPA Guidance documents

suggest two methods for calculating the MHI: averaging and weighting.

The averaging method uses the most recent MHI available from the U.S. Census Bureau. The
Consumer Price Index (CPI) adjustment factor 1s applied to each year since the last census data
to establish a MHI in today's dollars. MHI figures for the City of Terre Haute and Vigo County

were adjusted based on the CPI adjustment figures to determine the MHI of each sector.

The weighting method establishes a weighted MHI for the Terre Haute Sanitary District based
on the share of total households that are customers within the City of Terre Haute and the rest

ot Vigo County.

For the service area encompassing the Terre Haute Sanitary District, the Adjusted Median
Household Income was calculated to be $38,100 (T'able 8.2-4).
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Table 8.2-4
Median Household Income and Residential Indicator

City of Terre Haute Vigo County

Median Household Income (MHI)

2000 Census (1999 data) $28,018 $33,184

Adjustment factor:

CPI Nov. '10/Jan. '00 (218.803/168.8) 1.30 1.30

MHI adjusted to November, 2010 $36,423 $43,139

Number of residential households 21,225 7,075

Sub-Totals $773,078,175 $305,208,425

Combined Total $1,078,286,600

Total number of residential households 28,300

Weighted average MHI for District $38,100
Traditional Bond SRF Loan
(5.5%, 20 years) (4.5%, 20 years)

Annual WWT and CSO control cost per household

(CPH) $834.91 $815.82

Adjusted MHI $38,100 $38,100

Annual Wastewater and CSO control cost per
household as a percent of adjusted median
household income (CPH as % MHTI) 2.19% 2.14%

8.2.1.2 Cost Per Household

EPA guidance is followed to determine the Cost Per Household (CPH) by adding current
WWT and projected WWT and CSO control costs. Next, the residential share of total WWT
and CSO costs is calculated. Finally, the CPH is found by dividing the residential share of the
WWT and CSO costs by the number of households in the service area.

Current WWT Costs: The EPA defines current WWT costs as current annual wastewater
operating and maintenance expenses (excluding depreciation) plus current annual debt service
(principal + interest). This procedure fairly represents cash expenses for current WWT
operations. Expenses for funded depreciation, capital replacement funds or other types of
capital reserve funds are not included in current WWT costs because they represent a type of

savings account rather than an actual operation and maintenance expense.
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Projected Additional WWT and CSO costs: Projected costs for various levels of CSO
control were developed in Section 7.2, of this report. For purposes of calculating the cost per
household, we have used the recommended alternative, with an estimated CIP of $120,040,900.
In addition, there are current plans for wastewater treatment facility upgrades that are being

included in the projected costs as well.

The Terre Haute Sanitary District would like to use SRF funds to finance CSO controls at a
lower interest rate of 4.5%. Availability of SRF funds is not guaranteed though so projected
capital improvement availability was also determined using the community’s current bond

interest rate of 5.5%.

Residential Share of Total WWT and CSO costs: The EPA guidance suggests computing
the residential share of total cost by multiplying the percent of total wastewater flow including
infiltration and inflow attributable to residential users by the total costs.

Residential Water Flow

Residential Share of Costs = Total Costs x
Total Wastewater Flow

The flow breakdown of residential and commercial wastewater usage 1s given in Table 8.2-5. It

was determined that 49% of the usage is based on residential usage.

Table 8.2-5
Water Usage
Consumption (100 Cubic Feet) Number of Users
Residential 1,800,258 49% 28,300 98%
Other 1,895,004 51% 711 2%
Total Flow 3,695,262 100% 29,011 100%

Note: If the flow of tax-exempt users is excluded, then the residential consumption
percentage for the Sanitary District 1s 54%.
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Total Annual WWT and CSO Cost Per Household (CPH): The CPH is calculated by
dividing the residential share of WWT and CSO annual costs by the number of households

served by the system.

Residential Share of Cost
Number of Households Served

Annual Cost per Household =

For the Terre Haute Sanitary District service area, the CPH household was found to be $834.91
using traditional bonding and $812.82 using SRF funding. 'The monthly CPH was then
calculated by dividing that by 12 months, which resulted in $69.58 and 67.99 respectively.
Table 8.2-2 shows the traditional EPA method for determining the CPH.

8.2.2 Phase 2: Socio-Economic Indicators Matrix (SEIM)

The second phase of financial capability assessment involves determining the Socio-Economic
Indicator for the Terre Haute Sanitary District. The indicators for the Terre Haute Sanitary District

are summarized in the Socio-Economic Indicators Matrix (T'able 8.2-8).

For each given indicator, the Terre Haute Sanitary District was evaluated and given a score of three

(strong), two (mid-range) or one (weak) according to the following IDEM standards:

¢ Bond Rating: The bond rating is identified for the CSO municipality’s utility, which may be

based on ratepayers, property taxpayers or a combination of these bases.
Weak: BB-D (S&P) or Ba-C (Moody’s)
Mid-Range: BBB (S&P) or Baa (Moody’s)
Strong: AAA-A (S&P) or Aaa-A (Moody’s)

* Overall Net Debt as a Percent of Full Market Property Value: Overall net debt 1s debt repaid by
property taxes in the permittee's service area. It excludes debt which is repaid by special user fees. It
includes the debt 1ssued directly by the local jurisdiction and debt of overlapping entities, such as

school districts.
Weak: Above 5%

Mid-Range: 2%-5%

Strong: Below 2%
% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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e Average Unemployment Rate:
Weak: More than one percentage point above the National Average
Mid-Range: + or — one percentage point of National Average

Strong: More than one percentage point below the National Average

e Median Household Income: All incomes within the municipality’s service area should be

represented. The MHI for the service area is compared to the National MHI.

Weak: More than 25% below National MHI
Mid-Range: + or — 25% of the National MHI
Strong: More than 25% above National MHI

¢ Property Tax Collection Rate:
Weak: Below 94%
Mid-Range: 94% - 98%
Strong: Above 98%

¢ Property Tax Revenue as a Percent of Full Market Property Value
Weak: Above 4%
Mid-Range: 2% - 4%
Strong; Below 2%

The Socio-Economic Indicator was then found by calculating an average of those six indicators
to determine the level of financial burden on the Terre Haute Sanitary District as a whole. The
six individual indicators for the Terre Haute Sanitary District are summarized in the following

sections.
8.2.2.1 Bond Rating

According to Moody's Investor Service, Inc., the Sanitary District has a current bond rating
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of Aa2. The rating on the Sanitary District Bonds of 2006, which were insured, was an Aaa,
with an undetlying rating of A 1. Each of these bond ratings are considered Strong;

8.2.2.2 Overall Net Debt as a Percent of Full Market Property Value

Opverall net debt is debt that is repaid by property taxes in the service area. Table 8.2-6 shows
the District's property tax supported debt, including underlying debt, as a percentage of full
market property value in the Terre Haute Sanitary District. This indicator provides a measure of
the debt burden on residents within the permittee's service area and measures the ability of local
governmental jurisdictions to issue additional debt. Terre Haute Sanitary District receives a

Mid-Range rating for this indicator since the calculated percentage s 2.97%.

Table 8.2-6

Overall Net Debt as a Percentage of Market Value of Real Property for Terre Haute

Sanitary District

Current overall net debt Property

tax supported debt including $73,735,810
underlying debt
Full market property value $2,481,925,867

Overall net debt as a percent of

0
full market value 2.97%

8.2.2.3 Unemployment Rate

The Indiana Business Research Center provided the unemployment rate of 10.4% for Vigo
County. It was then compared to the national unemployment rate of 9.3% for the same time
period. Vigo County was given a Weak rating because its unemployment rate was more than

one percentage point above the national rate.
8.2.2.4 Median Household Income

Median Household Income (MHI) 1s defined as the median amount of total income dollars
received per household during a calendar year in a given area. It serves as an indicator of a

community’s overall earning capacity.
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Median Household Income for the service area was determined during Phase 1 (Table 8.2-4).
The service area MHI 1s then compared to the adjusted national MHI. The service area was

given a rating of Weak since its MHI is more than 25% below the national adjusted MHI.
8.2.2.5 Property Tax Revenues as a Percent of Full Market Property Value

This indicator can be referred to as the "property tax burden" since it indicates the funding
capacity available to support debt based on the wealth of the community. The percentage of
revenue generated as compared to full market value of property in the Terre Haute Sanitary
District 1s 3.15% as shown in Table 8.2-7. This percentage gives the Terre Haute Sanitary
District 2 Mid-Range score for this indicator.

Table 8.2-7
Property Tax Revenue as a Percent of Full Market Property Value

Property tax revenues in Terre Haute Sanitary
District for collection year 2010 ¥78,068,495
Full market property value $2,481,925,867
Property tax revenue as a percent of full 3.15%
market property value o

8.2.2.6 Property Tax Collection Rate

The property tax collection indicator shows the efficiency of the tax collection system and the
acceptability of tax levels to the residents. The property rate collection rate for the Terre Haute
Sanitary District as reported by Vigo County for the year 2009 was 94.47% giving the District a

Mid-Range rating for this indicator.
8.2.2.7 Analyzing Permittees Socio-Economic Indicators

The second phase indicators are compared to national benchmarks to form an overall
assessment of the service area’s financial capability and its affect on implementation schedules
in the long-term CSO control plan. Table 8.2-8 summarizes the indicators and averages them

to determine the overall Socio-Economic Indicator.
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Table 8.2-8
Socio-Economic Indicators Matrix

Indicator Actual Value Rating Score
Bond rating Aa2 Strong 3
Overall net debt as a percent of full market

property value 2.97% Mid-Range 2
Unemployment rate 10.40% Weak

Median household income $38,100 Weak 1
Property tax revenue as a percent of full

market property values 3.15% Mid-Range 2
Property tax revenue collection rate 95.47% Mid-Range 2
Net Financial Capability Indicator Mid-Range 1.83

8.2.3 Financial Capability Assessment Summary

The results of the Residential Indicator and the Socio-Economic Indicators analyses are combined
in the Financial Capability Matrix to evaluate the level of financial burden the CSO controls may

impose on the Terre Haute Sanitary District service area.

Table 8.2-9
Financial Capability Matrix
Residential Indicator (Cost Per Household as % of MHI)
Mid-Range .
Low 0 (Between 1.0% High 0
(Below 1.0%) and 2.0%) (Above 2.0%)
. 0
& \X/eakl (;elow Medium Burden High Burden High Burden
A5, | Mid-Range
s § (Between 1.5 Low Burden Medium Burden High Burden
g § s and 2.5)
S8 S
Q
ow Burden ow Burden edium Burden
m (Abg:;l%S) Low Burd Low Burd Medium Burd

The Wastewater Cost Per Household Indicator of 2.14 to 2.19 and the Socio-Economic Indicator

of 1.83 determine the Terre Haute Sanitary District service area to show a High Burden to enact
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8.3

CSO controls (Table 8.2-9). This result 1S used to develop an implementation schedule as outlined
in the EPA CSO guidelines.

Financial Consideration on the Development of the CSOLTCP

Implementation Schedule

Chapter 10 of this CSOLTCP outlines the detailed aspects of the recommended plan as well as the

presentation of the implementation and phasing schedule for this plan.

There are many factors that enter into the determination of how long of a period of time should be

allocated for the improvements recommended for combined sewer overflow reduction in Terre Haute

to be completed. These factors include:

%

8.3.1 Environmental

The longer a plan takes to implement the longer a higher level of annual overflows will occur.

8.3.2 New Technology Considerations

If newer CSO reduction technologies are to be considered, there must be adequate to pilot test and
fully monitor the results of those reduction technologies before any large scale implementation.
This is certainly the case in CSO basins 009 and 010 where the recommended plan includes

consideration of green infrastructure reduction facilities.

8.3.3 Other Major Sewer and Wastewater Treatment Facility Planned Improvements

The Terre Haute Sanitary District and City Board of Works have many other aspects of the sewer
utility to design, build and fund over the next 20 years which will have scheduling and financial
impact on any planned and programmed improvements in the combined sewer overtlow long term
control plan. Some are interconnected, such as the upgrading of the Cities wastewater treatment
facilities sustained peak flow improvements and the recommended improvements for the
CSOLTCP.

8.3.4 Available Low Interest Loan or Grant Funding
As section 8.2.1 indicated, financing at traditional bonding resulted in a slightly higher future
residential sewer rate impact than utilizing the SRF program for financing. Should even more
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federal funding be provided in the future to Indiana communities in the form of grants for
forgivable loans, the sewer rate impact could be lowered and the remaining phases to be
financed be advanced in the implementation timeframe.

8.3.5 Public Acceptance and Affordability

The financial impact of the recommended plan on the sewer customers of Terre Haute is

considered “High”. This should allow for a lengthy period of implementation in order to

spread the resulting sewer rate increases over as long of a time as possible to allow for greater

public acceptance of the more incremental increases to their monthly sewer rates.

8.3.6 Recommended Length of the Implementation Schedule for the Terre Haute
CSOLTCP

Based upon all of the reasons noted in this chapter, the length of the implementation schedule
period for the recommended plan will be 20 years. Chapter 10 includes more details on the
scheduling and phasing of the recommended plan.

Diming the 20-year lfime perod, the City will continwe ils efforls lo reduce wel-wealber flow through green
nfrastractire projeces. If those projects will result in attainment of the tarpet fevel of control within the 20-year time
perénd, then s further time will be needed or requesied. I, though, it appears that the target kvel of contral cannot be
achéeved without wddittonal or lurger “orwy” infrastructure, particularly storage fanks near 009/010, then the City
ety seqiiest additional tme beyond the 20-year timeframe. If so, IDEM will serionsdy consider that request, and if
HOUM defermines that the additional e is meeded, then the parites wonld amend the State Judivial Avreement, lhe

LIVCP and the permint 1o specify additional lime.
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9 Section Nine — Use Attainability Analysis
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10 Section Ten — Recommended Plan

10.1 Introduction and Recommended Plan History

A previous CSO Long Term Control planning effort from 1999 to 2002 resulted in a
Recommended Plan that generally involved utilizing a combination of in-line storage and
consolidating CSO’s, thereby re-directing or eliminating 5 of the 70 existing CSO outfalls, including
all four existing outfalls in the priority area of Fairbanks Park. However, this recommended plan
would only result in a capture of approximately 83% of typical yearly total CSO volume and would
leave the five remaining CSO’s (002, 003, 004, 009 and 010) with almost no reduction in the number
of CSO events in the design year. The estimated cost of the recommended plan in that version of
the Terre Haute CSOLTCP was approximately $48 million as developed utilizing the “Knee of the
Curve” methodology utilized and accepted by USEPA and IDEM at that time.

Since that plan submittal, the USEPA and IDEM changed the methodology and approach to
determine how much CSO capture would be considered responsible, affordable and reasonable that
significantly increased the requirement for a much greater level of CSO capture than previously
considered. While other sections of this long term control plan describe the new regulatory
approaches in great detail — the end result was that the updated long term control plan had to
include a solution that removed a much more significant amount of CSO volumes than what was
previously considered, at a much greater cost and local financial impact. A new planning effort to

address the Terre Haute CSO’s was initiated in 2008 and completed in 2011,

The 2011 LTCP called tor a number of new CSO control projects to be implemented in four
phascs. These projects and implementation phases are more tully described in Scction 10.3.2.

I-Lngine.(:'ring design work on the tirst phase of projects was inttiated in carly 2012,

There have been unknown/unforescen conditions in three of the five CSO control projects
scheduled for the first phase that have resulted in reconsidering major aspects of those projects.
‘The three projects are floatable controls at CSO 004,011 (Hulman/1dahe Street), the route of the
consolidation of CSO 009 (Spruce Street) into CSO 010 (Chestnut) and the proposed €SO capture

and storage facility ncar the existing main lift statton on the tormer International Paper site. ‘LThesc
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10.2 Recommended Plan Description

The tully implemented recommended plan will reduce the total number of active CSO’s from 70 to
2, which would include the complete elimination of CSO’s 002, -, 005, 006, 007 and 008, the
consolidation of CSO’s 004/011 and CSO’s 009/010. New floatable controls will be installed at
the two consolidated CSO’s to remain active (004/011 and 009/010).

The recommended plan will also include a new large diameter gravity interceptor running parallel
along the river to the existing CSO relief sewer that will connect #be Fairbanks Park (priority) area
CSO’s (005, 006, 007 and 008) to the consolidated 004/011, then from there to a new main
pumping station to be built near the existing station. A new main pumping station 1s needed for
the following reasons: The existing station does not have the peak pumping capacity to handle the
maximum expected CSO volumes, it 1s not deep enough to completely eliminate CSO 003 and it is

45 years old and has reached the end of it usetul life.
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the cxisting City NPDES permit to add this proposed facility would be requested once the

construction permit for the first phase of the treatment unit is approved.

A final consideration for the change from an open air CSO storage facility to a high-rate treatment
system was the acceptance of the option by the City leadership and local Riverscape group, and
cfforts will be made to landscape the new facilitics in a “park type” setting in this arca as part of the

over-all River I'ront Development project and as local funding allows.

During Phase One, a second forcemain from the existing main lift station will be installed to
connect that pump station to the new €SO high rate treatment facilitics to be utilized on an interim
basis until the new main lift station 1s constructed and put into service. Additionally, the new station

will eliminate CSO 002 which 1s currently an emergency overtlow.

In their review of the recommended plan, officials at IDEM requested that information be mcluded
in the tinal CSOLTCP regarding what changes could be incrementally made in future years to
increase the level of CSO volume capture and treatment to 6 overflows per year in lieu of the

Tovertlows per year level outlined 1n the recommended plan for Alrernatve 11.

As stated eatlier, implementanon of Alternative 11 would result in the 10 existng CSO overflow
points reduced to 2 remaining C8O outfalls. The overflow points at 004 and 011 would be
combined into one outfall, as well as those at 009 and 010. Regarding the combined 004/011
outtall, a review of the model results and the proposed gravity interceptor capacity calculanons
tound that a level of control that can actually be achieved by implementing the controls noted in
the selected plan is 6 overflows per vear and not 7. The dmameter of the proposed gravity
interceptor between and connecting CSO 008 and the new main lift station downstream would
have been 8 feet (CSO008 1o 004) and 10 feet (CSO 004 to the new main litt station) at the 9
overflow per year level of control. The pipe diameter would have increased to just over 11 feet in
diameter at 7 overtlows per year and 12 feet in diameter at 6 overtlows per year, Since gravity
sewer pipe that size comes in one foot diameter increments, it was decided to utilize 127 diameter
pipe for the selected plan and then make the new main lift station pumps just incrementally larger
and there was already additional CSO storage capacity available at the former International Paper

Storage Pond site. The estimated costs for the recommended plan assumed utilization of the larger
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faethities. Therefore, allieontrols southiof CSO's 009 and 010 weressited toachievea leweb ol 16

Another element of the recommended plan is to facilitate CSO capture at CSO’s 009/010 by
constructing new storage facilities. These two CSO’s have relatively large drainage basins and are
located the furthest away from the Main Lift Station of all the CSO’s. Connecting these CSO’s to
the others via a new gravity interceptor is not economically feasible, short of constructing a tunnel

Therefore, - CSO

ins must be done by storage. Two storage options generally exist in the area

interceptor system connecting all the CSO’s [(whicl
capture tor
where CSO’s 009/010 are consolidated including a ste

would be to construct a large underground tank on city
owned property between CSO 009 and CSO 010. There are items to be mitigated with this
conventional (“Gray”) storage option. Immediately to the north of that site is the Indiana-
American Water Company wellfield and water treatment plant, so care must be taken to minimize
any potential impacts on the area groundwater with any CSO storage facilities there. Secondly,
Indiana State University has plans to completely redevelop the riverfront between these CSO’s and
Highway 47, and their plans could include a new football stadium on the riverfront and immediately

downstream of the consolidated CSO’s, very near the proposed storage site.
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flow only with outlet to the new main interceptor. The existing CSO 009 diversion structure will be

demolished and the existing outfall will be utilized for storm water flows only.

Recently, officials at Indiana State University have agreed that the new route is acceptable with
rospect to their future redevelopment and expansion plans and can be constructed within the City

right-of-way and casecments granted by the University.
ligure 10.2-1 depicts the present CSO 009 into CSO 010 consolidation sewer locations.

To achieve a level of control of 7 overtlows per year, the storage facility near the present outtall 010
would need to have a storage capacity of 2.0 mullion gallons (MG). To achieve a level of control of
6 overtlows per year, the storage volume requirements at this site would increase to 4.9MG. The
additional capital costs required to build the larper storage facilities needed to meet the 6 overflow
level was estimated to be approximately fifteen million dollars. Note, however, that the size of the
proposed CSO mterceptor connecting C8O 009 to 010 would not have to be increased m diameter
to go thru 7 to 6 ovetflows/year. This is due to the fact that basin 009 is quite a bit smaller than
basin 010 and that there 13 an mterconnection point in the existing combined sewer system that

allows for high level tlows to pass from basin 009 to 010 anyway.

The other option explored for €8Q starage at 009/010 is to construct storage facilities on public
and private property upstream within the basins that would reduce or slow down stormwater flow
into the combined system. These “Green” infrastructure technologies have great potential in the
CSO 009 and CSO 010 basins, as two entities dominate the property ownership there - Indiana
State University (basin 009) and the Union Hospital Campus (basin 010). A study was completed
outlining the potential for green infrastructure utilization at the Indiana State Campus area with
very encouraging results. A copy of this study 1s included in Appendix 6-4 of this long-term

control plan.

Whether the storage facilitics be green or gray, the recommended plan includes cnough storage to
be constructed at 009,010 to be able to reduce the number of CSO events there to approximately 7
per year. Given that the concept of utilizing green technologies on public and private propertics

for CSO reduction is relatively new and lacks a long history of capture results and maintenance
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nceds, the recommended plan will include a scries of pilot green storage project implemented carly
enough in the implementation schedule to monitor the results and refine future design, with the
very last aspect of the plan to be implemented being the installation of new gray storage facilitics at
the outfall location.  [f green technologics can cftectively allow the City to reach its target CSO
capture without gray construction at a rcasonable capital and annual operating cost, then no storage
construction will be needed along the river where the previously noted concerns would require
mitigation. Alternativly, partial success or Green Infrastructure could reduce the size of the storage

tank necessary to achicve a level of CSO control of at least 7 and potentially 6 overflows per year.

The projects constructed on the front end of implementation, focused in the areas south of
0097010, are already sized for 6 overflows per year. Therefore, money saved due to success of the
green projects, through reduction of the size of the north-end storage tank, would not make any
ditference in the City meeting that goal. Moreover, once those projects are built, it would not be
possible to change the sizes of those pieces of equipment. The City would expect to utilize any
savings to explore other options for reducing wet=weather flows, but cannot predict at this point

what those options might be, or what costs would result.

As the City proceeds with its green planning efforts, it plans to provide to IDEM any information
that the agency reasonably requests concerning those projects, We will use the items that have
been provided by EPA (listed below) as a gutde to the additional information that will need to be
generated and submutted — subject, of course, to any changes in regulations or policies concerning

ereen nfrastructure that occur while those projects are being planned.

e Modeling. A Hydrology and Hydraulic Model can be used to simulate the effects of the
green infrastructure measures (working in combination with the existing and any future gray
infrastructure elements) and provide information on the number of activations and the
volume of overflows in a typical year. The effects of the green infrastructure can be
incorporated into the Hydrology inputs for each catchment. The goal would be that the
green infrastructure measures, in combination with the gray infrastructure components,
would provide an equivalent level of CSO control as what would be expected for a more

conventional gray infrastructure set of controls.
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Descriptions and Technical Details for Green Infrastructure Sites/Projects. Under the

LTCP the City would need to develop a detailed description of the green infrastructure
site(s)/project(s) to be implemented, including locations, technologies to be employed
(wetlands, infiltration practices, etc.), capacity, costs, and schedule. Note not all site/project
details would necessarily need to be decided upon at the onset of the program.

Dilot Testing. A series of pilot tests on constructed green infrastructure controls of all types
of capacities, on both public and private properties should be planned, designed and
constructed in phases two and three of the Implementation Plan. It is hopeful that the
tinancing of these pilot tests could be shared between public, private and institutional

sources.

Monitoring and Performance Verification. The City would need to include

plans/provisions to monitor the green infrastructure practices (or a sampleset of the
practices) and the sewersheds where the green infrastructure 1s implemented to evaluate if
the green practices are successfully storing (and for certain practices infiltrating) runoff and
if CSO control goals for the sewershed are being achieved. Performance can be tuned up
using adaptive management or corrective action steps if CSO control goals are not being

met.

Preservation of Green Infrastructure Sites/Projects. The City will need to provide some
form of assurances that the green infrastructure control measures will be held/preserved
for the long term, with no substantive changes that could reduce performance. It must also
be clear that there will be sufficient access and control so that maintenance activities can be
carried out. If the site/practice will not be owned by the City, an easement or some other
type of agreement may be needed.

Maintenance. For green infrastructure practices the City would need to determine and
document what maintenance is needed and on what schedule, and roles for pertorming the
maintenance would need to be clearly defined. For example, it a practice 1s on the Indiana
State campus, would the City perform maintenance or would the University. If it would be

the University IDEM would be looking for some sort of maintenance agreement.

Stakeholder Outreach and Public Participation. For green infrastructure sites and practices,

particularly outside the campus or area where “Green” infrasttucture has been
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implemented, it 1s usually important to perform some education and outreach so neighbors

understand and buy into what will be implemented.

e Tracking and Reporting. As I'TCP implementation proceeds the City would need to track
its implementation, operation, and maintenance of the green infrastructure measures, and

report on activities and accomplishments as part of regular reporting.

Given the previously mentioned IDEM review request that potential additional controls be
considered for implementation of an ultimate level of control of 6 overflows per year be analyzed
in the future, it 13 recommended that the City of Terre Haute authorize a detailed study of the
implementation of a fairly significant amount of green infrastructure CSO reduction control
strategies in basins 009 and 010 starting in the second phase of the recommended implementation

plan.

The recommended plan also includes some components of the previously submitted CSOL'TCP -
that being utilization of in-line storage in the 004 (Hulman) and 008 (Walnut) large diameter
combined sewers by construction of weirs/dams and reinforcing these older sewers with trenchless

sewer rehabilitation.

The 1mitial implementation schedule tor the City’s LTCP 15 20 years. During that nme period, the
City will continue its efforts to reduce wet-weather flow through green infrastructure projects. If
those projects will result in attainment of the target level of control within the 20-year fime period,
then no further time will be needed or requested. IE, though, it appeats that the target level of
control cannot be achieved without additional or larger “gray” infrastructure, particularly storage
tanks near 009,010, then the City may request additional time beyond the 20-year timeframe. If so,
IDEM will sertously consider that request, and 1f IDEM determmnes that the additional tune s
needed, then the parties would amend the State Judicial Agreement, the LTCD and the permit to

specify additional fime.

The total cost of the updated recommended plan is estimated to be 8884 million. The plan can be

implemented over several phases as described in #5e following section 10.3.

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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10.3 Phases of the Selected Plan
10.3.1 General Phasing Considerations

There are several items to be considered when developing a recommended phasing plan and
implementation plan as part of this CSOLTCP for Terre Haute. The length of the
implementation period is a major consideration that must take into account other, on-going
wet-weather related water pollution control projects the city is implementing. The financial
impacts and particularly the level of burden that 1s placed on the residential customers there
during the implementation period is a strong consideration in determining the length of the
financial implementation time frame. ‘The phasing plan should also take NPDES permit
compliance, priority areas and construction component sequencing (downstream to upstream).
Finally, there must be sufficient time between the initiation of each phase to adequately monitor

and evaluate the previous phase’s impact on local water quality of the Wabash River.

For example, a key recommendation of the selected plan 1s to provide CSO storage at the
combined 009 and 010 outfalls — which are the furthest CSO’s from the main lift
station/WWTP and have relatively large drainage basins. These basins include: two property
owners, The Indiana State University and the Union Regional Hospital Center, that control
large amounts of property ownership and use. These areas offer significant opportunities for
use of green storage technologies out in the collection system in lieu of the end-of-pipe storage
tank options also considered for these particular CSO’s. However, as of this writing, there
simply is not enough real data available as to the effectiveness of CSO capture, or initial capital
cost, or annual operating costs of green vs. gray storage facilities. The recommended plan
includes initiating design and implementation of green technologies on the eatly phases (phases
two and three) so that adequate flow and qualitative data can be captured after their
construction, which should be well before the final capture and storage solution (phase 5) can

be planned, designed and built at 009/010.

The City of Terre Haute has recently implemented a series of upgrades at their WWIP that will
have a significant impact of that facilities ability to treat captured and stored combined sewer

overtlow volumes on a sustained basis. This plant will allow for the constant treatment of up

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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to 42 MGD of combined sewage transport from the mail lift station over a period of days,
whereas the current facility can only treat this level of flow over a series of hours. This $130
million dollar project will be implemented over & phases. Construction work on the first
phase of this project was completed in May 2012 and the pessmsd and final phase is scheduled
for completion in 2015. This large project implementation must be factored into the

CSOLTCP implementation schedule for both technical and financial reasons.

The Terre Haute Sanitary District utilizes a portion of the property tax revenue locally to fund
other sewer system improvement projects, such as upgrades/maintenance to existing collection
system facilities and pumping stations as well as constructing new sewer interceptors to
facilitate regionalization of growth. There are two such maintenance related projects included
in the CSOLTCP recommendations — rehabilitation of pertions of the very old and large
diameter Hulman Street and Walnut Street interceptors. The THSD will see a large amount of
existing property related debt go away in 2015 and can better afford to finance these
rehabilitation projects at that time. 'This must also be taken into account when developing the

phasing and implementation schedule.

The final consideration to be taken into account when developing the recommended plan’s
implementation schedule is the burden to local residents, businesses, institutions and industry.
As seen in section eight “Affordability and Financial Capability Assessment”, Terre Haute falls
within the “high burden” impact, which should allow for a longer implementation period to be

allowed.

When all of these factors were taken into account, the City elected to develop a 20 year
implementation period which included the WW'TP improvements project, as well as adequate
time for future between phase monitoring and re-assessment. Based upon the previously
discussed considerations, the recommended implementation plan will be broken into a total of
five phases. The following tables and graphics (Tables 10.3-1 and 10.3-2 and Figure 10.3-1)
illustrate this implementation schedule, and the elements of each phase are described in greater

detail in this chapter.

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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Description of Phases

The following two tables and graphic describe and depict the recommended implementation

schedule phasing of both the proposed Terre Haute wastewater treatment facility

improvements as well as the CSO capture and transport facilities recommended in this long

term control plan.

Table 10.3-1
Implementation Schedule
Description of Phases

Project Start

- Phase II/111

other aspects of plant facilities llpgrade disinfection
facdities and biosolids processing and storage
facilities

Item Description Construction Date
I Improvements Construction of new Headworks 11/2010
- Phase One
Increase sustained flow capacity through entire plant
from approximately less than 40MGD to 48MGD,
WWTF Improvements add nutrient removal capability to plant, improve 172012

Project 1-1; D09010 Leatables Control

(8/2013

Project 1-2: 004,011 Lloatables Control e
Project 1-3: Phase 1 of [Ligh Rate I'reatment (TIRT} | 11/2014
€SO LTCP Phase 1 Ligeility (16.5 l\-lG?l__)) -(:1t th? Aain L:it Station and
I Lagoon rehabilitation, add 2ad I'N af
existing main hft staton to HRT
Project 1-4: Consolidate 009/010 0572014
Project 1-5: Sewer Rehabilitation 11/2014
Construct new main lift station and Phase IT of HRT
CSO LTCP Phase 2 (16.5 MG5T3), initial phase of green infrastructure 022017
implementation n Bagms 009/ 010
Construct CSO Interceptor from 004 to new min lift
CSO LTCP Phase 3 station, final phase of green infrastructure 072020
implementation n Basing 009/ 010
Construct CSO Interceptor from 008 to 004
CSO LTCP Phase 4 Momitor success of Green Infrastructure i Basms 02/2025
OO0
CSO LTCP Phase 5 Construct Storage Facility at 010* UG/ 20028

fthe green 2 wrastrsiconee projects smyplemented in Fhase 2 and 3 and monsrored én Fhese 4 resulr 1w the amtainment o

control ar the corsbined 003/ 010 angedl, then Phave 5 will nor be needed

City of Terre Haute, Indiana

2¢ Telrper o
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If;, though, ir appears that the target level of control cannor be achieved without additional green or new “gray” infrastructure, (storage tanks
near 009/010), then the City will request additional time beyond the 20-year timeframe in order to plan, design and construct the additional
Jacilities. We understand thar IDEM would seriously consider thar request, and if IDEM determines thar the additional time is needed,
then the parties would amend the Siate Jidicial Agreement fo spectfy additional lime.  Language (0 this ¢ffect has been addded to Sections 8
and 10 of the LYCP, and we sndvrsiand that it will alse be added 1o the Cigy's NPDLS perwrit when the LYCP is approved and
tncorporated into the permit by IDEM.

Note thar this condition also applies to the proposed implementarion schedule shown on Table. 10.3-2

Table 10.3-2
Implementation Schedule

(20 Years)
Item Milestone Date

e  Complete & Submit CSOLTCP 04/2011
. WWTF Improvements — Complete Phase I Construction 04/2012
. WWTF Improvements — Complete Phase IT Design 09/2012

Finalize Financing, Procure Bids
s CSOLTCP Complete Phase TP ER 10/2042

Initinte Desi Pl 1
o CSOITCP Tata Phace T Do 0677012

SOLTCT omplete Phase T Deston 6
Einalize I g Bid

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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. WWTF Improvements — Complete Construction of Phase II 10/2015

CP Complete Constructs 1 03 /2015

e CSOLTCP — Complete Phase II Design 12/2016
Finalize Financing, Procure Bids

e CSOLTCP — Complete Construction of Phase II 08/2018

e  CSOLTCP — Initiate Monitoring of Phase IT and P.E.R. of Phase III 09/2018

e CSOLTCP — Complete Phase II Monitoring and Phase III P.E.R. 06/2019
Initiate Phase IIT Design

e  Review and Re-evaluate CSOLTCP 06/2019

e  CSOLTCP — Complete Phase ITI Design 06/2020
Finalize Financing, Procure Bids

e  CSOLTCP — Compete Phase III Construction 06/2022

e  CSOLTCP - Initiate Monitoring of Phase III and P.ER. of Phase IV 07/2022

e CSOLTCP — Complete Phase III Monitoring and Phase IV P.ER. 06/2023
Initiate Design of Phase IV

e  Review and Re-evaluate CSOLTCP 12/2023

e CSOLTCP — Complete Phase IV Design 12/2024
Finalize Financing, Procure Bids

e CSOLTCP — Complete Phase IV Construction 12/2026

e  CSOLTCP - Initiate Monitoring of Phase IV and Phase V P.ER. 01/2026

e CSOLTCP — Complete Phase IV Monitoring and Phase VP.E.R 01/2027
Initiate Design of Phase V

e  Review and Re-evaluate CSOLTCP 06/2027

e CSOLTCP — Complete Phase V Design 04/2028

Finalize Financing, Procure Bids

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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e CSOLTCP — Complete Phase V Construction 04/2030
e  CSOLTCP - Initiate Monitoring of Phase V 05/2030
e CSOLTCP — Complete Monitoring of Phase V 05/2031
e  Review and Re-evaluate CSOLTCP 12/2031

LActual schedule for bidding and construction of Project 1-2 is indeterminate due to evrrent DA manaped cleanup
ol sile due lo contaminated soil [rom illegal dumping; Schedule will be updaled once site is dearved for construction

aclivilies (o ocour and TDEM will be notified of the antcipated construction start date.

10.4 Post Construction Monitoring Program

As noted in the detailed list of activities in the implementation schedule shown in Table 10.3-2, there
will be periods of post-construction monitoring between each phase of the implementation schedule.
A post-construction monitoring program will be submitted to IDEM prior to implementation of the
LTCP. The program will include the following elements:
¢ A method for reporting on the volume, duration and frequency of any remaining overflows on an
annual basis. This could be accomplished through continuous flow monitoring of outfalls,
updating and application of the collection system model, or a combination of both. Rainfall data
will be gathered from the City’s network of rain gauges.
¢ A system to measure the degree to which any CSO storage facilities are filled.
¢ A receiving water program to evaluate E. coli conditions in the river. The program could be
structured similarly to that employed to obtain information for the LTCP and may include

additional instream sampling, application of the receiving water model or a combination of both.

This information will be used to evaluate the performance of CSO controls. The evaluations will help

determine the need for future modifications to the LTCP or improvements to the controls.

In accordance with SEA 431, the City will conduct a periodic review not less than every 5 years after the

approval of the L'TCP as shown on the implementation schedule. The City will:

¢ Submit a document to IDEM demonstrating that the L'TCP has been reviewed.

¢ Update the LTCP as necessary to document the results of post-construction monitoring of

installed CSO abatement projects
¢ Submit any amendments to the LTCP to IDEM for review

¢ Implement control alternatives determined to be cost-effective

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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Any recommended future changes regarding the post-construction monitoring program that was
previously developed for an earlier phase could be later modified as part of the 5 year CSO LTCP

review and re-evaluation process.

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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11 Section Eleven — Revisions to CSOOP Plan

As a part of the Long Term Control Plan planning and development, the technical team evaluated
the existing CSO Operational Plan that was submitted and approved in 2006. There will be
changes required to the CSO Operational Plan based on the LTCP. Once the LTCP is approved,
the required changes will be incorporated into the CSO operational plan.

11.1 Revisions Required

There are currently several areas of the CSO Operational Plan that require updates based on
the LTCP. These sections will be updated once an approved L'TCP 1s received by the City.

The sections requiring updating include the following:
e (SO Control Efforts
e Operation and Maintenance Practices
e Collection System Storage
¢ Flow Maximization to the WWTF
e FHloatables Controls

e Post Construction Monitoring Program

% City of Terre Haute, Indiana Combined Sewer Overflow Long-Term Control Plan
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Executive Summary

Purpose

This Basis of Design (BOD) Report does not support the implementation of Phase 1, Project 1-3
Combined Sewer Overflow (CSO) Storage Lagoons as outlined in the City of Terre Haute's
(City’s) Long Term Control Plan (LTCP). Phase 1, Project 1-3, as defined in the City's LTCP,
consists of improvement to the existing International Paper (IP) Southeastern Lagoon to provide
27 million gallons (mg) of storage. The improvements are identified to commence construction
in August 2013 at an estimated construction cost of $6,294,800 per the LTCP; $6,700,000 per
revised costs provided by the City’'s Program Manager HWC Engineering on October 11, 2012.

This BOD Report identifies an anticipated construction cost of $18,645,000 for a 27 mg
Wastewater Storage Facility. This BOD Report also identified permitting issues, primarily
associated with construction in a flood plain, that all but guarantee a six (6) to nine (9) month
permitting process which would extend the design to October 2013; two (2) months past the
identified date for construction to commence.

Two (2) alternative design concepts have been developed within this BOD Report; a primary
treatment alternative and a secondary treatment alternative. The secondary treatment
alternative consists of a High Rate Clarification (HRC) system with U.V. disinfection and direct
discharge to the river. This alternative could be readily incorporated into the City’s LTCP, in lieu
of the identified storage, at a 40% construction cost savings (when compared to storage); i.e.
$11,114,000. The August 2013 start construction date can be achieved and the potential need
for future costs associated with additional storage at the IP site could be eliminated.

The primary treatment device consists of a solids vortex separator facility known as “Storm
King” with chemical disinfection. This alternate also can be readily incorporated into the City’s
LTCP, at a 63% construction costs savings (when compared to storage); i.e. $6,865,000. The
August 2013 start construction date can also be achieved. However, this alternative presents a
risk for future costs associated with additional storage — either at the IP site or upstream within
the collection system.

Unlike secondary treatment with U.V. disinfection, a primary treatment alternative with chemical
disinfection currently requires storage and biological treatment of the “first-flush”. The “first-
flush” as defined in IDEM NRPD Water-016 is currently defined as the 1 year, 1 hour storm
event.

However, in the case of the City of Terre Haute’s project, “First-Flush” is not the 1-year, 1-hour
flow. Further, the primary pollutant of concern as related to the water quality of the Wabash
River with respect to loading from the City’'s CSOs is bacteriological. Primary Treatment with
chemical disinfection insures the bacteriological issues would be addressed.

Since the City’s LTCP is assembled and approved based off achieving the maximum protection
possible for the water quality of the Wabash River within the community’s financial capacity to
afford, two (2) potential approaches exist that could allow the Primary Treatment Project with
Chemical Disinfection to be utilized in lieu of the proposed storage alternative:

Commonwealth Engineers, Inc. City of Terre Haute ES-1
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A Primary Treatment with Chemical Disinfection Alternative No. 1

1. Install the primary treatment unit with chemical disinfection in lieu of any current
or future storage at the IP site, at an identified maximum capacity of 32.5 mgd.

2. Identify the costs associated with the two (2) alternative solutions both exceed
that budgeted for these Phase 1 Improvements.

3. Identify the primary treatment with chemical disinfection alternatives will achieve
the water quality goals for the protection of the Wabash River (i.e. eliminating
bacterial contributions from CSOs) and the overall objectives of the LTCP.

4, Request approval to substitute this primary treatment with chemical disinfection
alternative for the originally identified storage with “bleed-back” to the WWTP
alternative.

B. Primary Treatment with Chemical Disinfection Alternative No. 2
1. Same as Alternative No. 1.
2. If IDEM will not alleviate the requirement to contain and biologically treat the

“first-flush” identify the need for additionally flow monitoring, flow modeling, and
CSO sampling as Phases 2, 3, and 4, are implemented (i.e. thru 2025).

3. Determine what, if any, additional storage would be required and incorporated as
part of the Phase 5 improvements (i.e. in 2028).

It is evident that the “first-flush” at the IP site is not the 1 year, 1 hour storm event. Flow rate at
this location is linked to the main lift stations pumping capacity. Flow in excess of this pumping
capacity will either be attenuated in the upstream sewer system or will be alleviated in upstream
overflow(s). Therefore, determination of the “first-flush” is best left to 2025 once all additional
improvements are performed and updated post construction flow monitoring and modeling are
performed.

This conversation / negotiation with IDEM regarding Primary Treatment with Disinfection, as it
relates to the City’s LTCP, is strongly encouraged. Not only would it result in a signification cost
savings to the Phase 1 Project, but it also has the potential to provide a viable and cost savings
alternative to the potential Phase 5 Storage Facility at CSO 010.

Regardless, it has been identified that a treatment alternative versus storage facilities at the IP
site should be implemented. Not only do they provide cost savings, but they are also better
supportive of construction permitting activities, LTCP compliance, operation, general
aesthetics/synergies with the IP restoration and synergies with future LTCP requirements.

The cost effectiveness analysis of alternative along with the other critical decision making
criteria comparisons are presented below in Tables ES-1 through ES-9.
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Table ES-1

Cost Effectiveness Analysis of Alternatives

Primary .
Storage Treatment Primary Secondary
4 . ) Treatment Treatment
Alternative | with Storage Alternative Alternativ
Alternative e ve
Item/Alternative Factor CSsO Vortex Vortex Sand
Storage Treatment, Treatment, Ballasted
Tank Disinfection | Disinfection Floc,
Unaerated, and Tank and No Surface
Open Top Storage Storage Discharge
Total Estimate of Probable
Construction Cost $18,645,000 | $ 23,916,000| $ 6,865,000 $ 11,114,000
Project Related Costs (25%) 0.25 $ 4661000 | $ 5979,000f$% 1,716,000|% 2,779,000
Total Estimated Initial
Capital Cost $23,306,000 | $ 29,895,000| $ 8,581,000 $ 13,893,000
é’;’;t“a' Estimated O&ME&R $ 79100 |$ 215700|$  168100|$ 253200
Present Worth of Annual
Estimated O&M&R Cost 16.8349 | $ 1,332,000 | $ 3,631,000} $ 2,830,000}% 4,263,000
J\;’;ft'hESt'mated Present $24,638,000 | $ 33,526,000| $ 11,411,000 $ 18,156,000
Equivalent Annual Cost 0.05940 | $ 1,463,000 | $ 1,991,000 % 678,000| $ 1,078,000
Percent More of Least Cost 116% 194% Least Cost 59%

Alternative

Commonwealth Engineers, Inc.
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Table ES-2

Cost Effectiveness Analysis of Alternatives

Primary .
Storage Treatment with Primary Secondary
. - Treatment Treatment
Alternative Storage Alternative Alternative
Alternative
Item / Alternative Vortex
CSO Storage Treatment, Vortex Sand Ballasted
Tank .. . Treatment,
Disinfection .. . Floc, Surface
Unaerated, Disinfection .
and Tank Discharge
Open Top and No Storage
Storage
Total Estimate of
Probable Construction $ 18,645,000 $ 23,916,000 $ 6,865,000 $ 11,114,000
Cost
LTCP Project 1-3
Anticipated Construction $6,294,800 $6,294,800 $6,294,800 $6,294,800
Cost
Developed Alternative
Cost Increase / Decrease
o,
(%) from LTCP _ 196% 280% 9% 77%
Anticipated Construction
Cost
Developed Alternative . . .
Cost Outcome More Negative Most Negative Neutral Negative

Commonwealth Engineers, Inc.

January 2013
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Developed Alternatives Construction Permitting Requirements

Table ES-3

Construction Permits /
Coordination Required”

Item / Alternative

IDEM Construction Permit

IDEM 401 WQC
IDNRFWS/USFWS
IDEM Rule 5
Erosion Control
IDNR Construction in a
Floodway
USACE
Section 404
Wetlands/Dredge and Fill

Summary Discussion
on Permitting Time
Requirements and

Associated Risk

Developed
Alternative
Construction
Permitting
Ranking

Storage Alternative

CSO Storage Tank X
Unaerated, Open Top

IDNR Berm Elevation
Requirements/Floodway
Modeling (6-9 months)
Acquisition of Waivers for
IDEM Setback
Requirements for 1,320
feet radius(6 months)
USACE Section 404/
Wetlands Major
Disturbance (6-9 months)
IDNRFWS/USFWS
Major Disturbance and
Restrictions (2-3 months)
IDEM Rule 5 Erosion
Control Major
Disturbance (3 months)

Negative

Primary Treatment
with Storage
Alternative

Vortex Treatment,
Disinfection and Tank
Storage

Same as above although
IDEM Setback
Restrictions are 500 feet
radius rather than 1,320
radius for CSO storage
tank; thus, much fewer
properties will be
included in waiver
acquisition process.

Negative

Commonwealth Engineers, Inc.
January 2013

City of Terre Haute
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Developed Alternatives Construction Permitting Requirements

Table ES-3

Item / Alternative

Construction Permits /
Coordination Required”

IDEM Construction Permit

Floodway
USACE
Section 404
Wetlands/Dredge and Fill

IDEM Rule 5
Erosion Control

IDEM 401 WQC
IDNRFWS/USFWS
IDNR Construction in a

Summary Discussion
on Permitting Time
Requirements and

Associated Risk

Developed
Alternative
Construction
Permitting
Ranking

Primary Treatment
Alternative

Vortex Treatment,
Disinfection and No
Storage

IDEM Construction
Permit Deliberation on
LTCP Objectives (3-4
months)

Minimal disturbance
which reduces complexity
of IDNR FWS/USFWS,
IDEM 401 & Erosion
Control, and USACE
review processes. IDNR
construction in a
floodway permitting
process significantly
reduced since project will
not significantly impact
floodway when compared
to previous two
alternatives.

Neutral

Secondary Treatment
Alternative

Sand Ballasted Floc,
Surface Discharge

Same as above with
significantly reduced
IDEM Construction
Permit deliberation due to
previous permits issued
for CSO LTCP
application. Minor site
disturbance expedites
remaining permit
review/coordination as
described in previous
alternative.

Positive

Commonwealth Engineers, Inc.

January 2013

Project 1-3 Basis of Design Report
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Developed Alternatives LTCP Compliance Requirements

Table ES-4

Compliance
Activity
"?o: =_|e Summary Discussion on Rﬁ:‘:rl\z?i?/‘:
. S_ ¢ AR Anticipated Activities Associated
ltem / Alternative | g g 2 = g :% g gg with I':\suring LTCP Compliance c LT(I?P
1“:’ § % 2% §, % § 2| Requirements and Associated Risk omp |.ance
80> S8 8 5 o Ranking
[=} (&)
2. -l
Storage Alternative Schedule will be affected due to
multiple regulatory agency
CSO Storage Tank X X | construction permitting requirements Neutral
Unaerated, Open Top for storage
Primary Treatment
with Storage Schedule will be affected due to
Alternative multiple regulatory agency
Vortex Treatment, X X construction permitting requirements Neutral
Disinfection and Tank for storage.
Storage
Primary Treatment Selection of this alternative would
Alternative require significant coordination with
IDEM to ensure that the water quality
goals (i.e. reduction in CSO bacterial
loading to the Wabash River) and
adequate treatment of first flush of
Vortex Treatment, X X X | pollutants in a cost affordable manner. Negative
Disinfection and No In addition, post construction
Storage monitoring phases and possible
reorganization of construction phases
will likely be necessary requiring
amendment of LTCP and Agreed
Judgment.
Secondary Treatment Precedence with regard to IDEM
Alternative approval and previous installations
would streamline process. No first
flush evaluation as described above
required. Construction Permitting
delays associated with storage do not Positive
gﬁ;:czag?:’;ﬁgffc’ exist with this alternative (i.e. no
9 impedance of floodway or major
disturbance). Expedited permitting
anticipated.
Commonwealth Engineers, Inc. City of Terre Haute

January 2013

Project 1-3 Basis of Design Report



Table ES-5
Developed Alternatives Operation Considerations

Item /
Alternative

Operation Considerations

Pros

Cons

Developed

Alternative

Operations
Ranking

Storage
Alternative

CsoO
Storage
Tank
Unaerated,
Open Top

* More Readily Cleaned with
Tipping Buckets than the other
Storage Alternatives (i.e. CSO
Lagoon wash down
requirements are far more labor
intensive)

Reference Appendix A — White Paper

for a summary of issues related to
CSO Storage several communities
Commonwealth works with across
the State of Indiana experience. A
succinct synopsis is presented
below:

Back to back storms / antecedent
conditions will result in the
tankage holding CSO in excess of
48-hours. Though these will be
situations that exceed the design
storm requirements, and
regulatory discretion can be
applied to insure the City is not
penalized by IDEM, the actual on-
site conditions will none-the-less
result in wastewater turning septic
and corresponding odor issues
from the pond until it can be
drained.

Flow to the CSO Storage may not
exceed the design storm flow rate
(32.5 MGD) but could exceed the
design storm volume (27.6 Mgal).
Since rate to the CSO
management facility is limited by
the existing and ultimately new
Main Lift Stations Pumping
Capacity, a Storage Alternative
will not lower level of protection
than a Treatment Alternative (i.e.
overflows will occur that could
otherwise be prevented)

Any Storage Facility will have a
larger footprint than a treatment
facility. Naturally resulting in
increased efforts associated with
general upkeep.

Any Storage Facility receiving
CSO flow will have latent
materials within it (i.e. cigarettes,
paper towels, sanitary napkins,
tampons, etc.) that will require
attention to insure they are
thoroughly cleaned.

Floatables within a filling Storage
unit resulting in foaming, sludge,

Neutral to
Positive

Commonwealth Engineers, Inc.

January 2013

City of Terre Haute S8
Project 1-3 Basis of Design Report ES-



Table ES-5
Developed Alternatives Operation Considerations

Item /
Alternative

Operation Considerations

Pros

Cons

scum, and algae are likely and
would be an unsightly by-product
of the selected technology that the
operator would need to expend
additional efforts to address, or,
accept the related perception
during these occurrences.

Access to the Storage Units
represents Confined Space Entry.
Limited access is anticipated,
however, when needed, it will
present an additional level of effort
not associated with a Treatment
Alternative

Potential future need for site
disruption to construct additional

storage.

Developed

Alternative

Operations
Ranking

Primary
Treatment
with Storage
Alternative

Vortex
Treatment,
Disinfection
and Tank
Storage

Issues noted associated with
solids are minimized through
primary clarification of tank
contents.

Odor contributors eliminated
through the primary treatment
device prior to storage —
minimizing the potential for
septic conditions and
corresponding odors when
waters stand for extended
period of times in storage.
Flow to the CSO Storage may
not exceed the design storm
flow rate (32.5 MGD) but
could exceed the design
storm volume (27.6 Mgal).
However, by incorporating
primary treatment, an higher
level of treatment than
storage alone is achieved -
(i.e. overflows that would
otherwise occur with storage
alone can be routed through
the primary treatment with
disinfection and then out to
the river.)

Future need to disrupt the site
for construction of additional
storage is eliminated.

No moving parts requirement
for maintenance and upkeep

Any Storage Facility will have a
larger footprint than a treatment
facility alone. Naturally resulting
in increased efforts associated
with general upkeep.
Screenings removed within
Primary Treatment Device will
require removal and disposal —
after the storm event.

Light facilities management is

required to insure proper stock of
chlorine and hypochiorite.

Positive

Commonwealth Engineers, Inc.

January 2013

City of Terre Haute
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Table ES-5
Developed Alternatives Operation Considerations

Operation Considerations

Developed
ltem / Alternative
Alternative Operations
Pros Cons Ranking
on primary treatment unit.
Primary Future need to disrupt the site
Treatment for construction of additional
Alternative storage is eliminated.
No moving parts requirement
for maintenance and upkeep
on primary treatment unit. Screenings removed within
CSO Management is Primary Treatment Device will
maximized through flow require removal and disposal —
Vortex (dictated by ability to receive after the storm event
from Main Lift Station) versus Light facilities management is Positive
Tre.atmept, Volume (which can be required to insure proper stock of
Disinfection limiting. chlorine and hypochlorite.
and No No odors Least operator attention needed of
Storage Cleaning requirements are all alternatives.
minimized with the smaller
unit footprint — versus those
noted associated with a
storage alternative
Secondary Potential corresponding
Treatment capacity benefits can be
Alternative achieved at the WWTP
Future need to disrupt the site Neutral
for construction of additional Facility consists of mechanical
storage is eliminated. equipment that will require typical | (due to having
CSO Management is operation and maintenance more actively
maximized through flow (chemical and polymer pumps engaged operation
(dictated by ability to receive and feed systems, sludge needs — though
Sand from Main Lift Station) versus pumps, UV Disinfection System — | they could be
Ballasted Volume (which can be Bulbs, etc. This alternative will accomplished
Floc, Surface limiting. require more maintenance of throtnghISCADA
Discharge No odors equipment than other monitoring and

Cleaning requirements are
minimized with the smaller
unit footprint — versus those
noted associated with a
storage alternative

alternatives.

control at the
WWTP)

Commonwealth Engineers, Inc.

January 2013

City of Terre Haute
Project 1-3 Basis of Design Report
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Table ES-6

Developed Alternatives Aesthetic Considerations

Item / Discussion Developed Alternative
Alternative Aesthetic Ranking
Storage
Alternative
CSO Large open tank with CSO sewage is not supportive
Storage of a park-like setting or a desirable appearance in and Negative
Tank around the storage basin.
Unaerated,
Open Top
Primary Large open tank of primary treated and disinfected
Treatment CSO is more supportive of appearance
with Storage considerations. This would be simifar to the facilities
Alternative addressing snow melt in the western US. When full,
contents would always appear clean and no risk of
odor exists. Cleaning of tank in between will be far Neaative
Vortex more effective with storage of primary treated and but Iesg e étive
Treatment, disinfected CSO versus raw CSO. 9
Disinfection Integration with IP restoration will severely limit any
and Tank recreational opportunities associated with storage
Storage facility.
Tank extends above grade and may provide site
restoration impediments.
Primary
Treatment
Alternative Small Footprint. Installation can be obscured in a
Vortex building that is blended with its surroundings. Positive
Treatment, CSO treatment offers opportune disconnect with
Disinfection City’s wishes to restore IP site to natural setting.
and No
Storage
Secondary
Treatment Small Footprint. Installation can be obscured in a
Alternative building that is blended with its surroundings. Positive
Sand CSO treatment offers opportune disconnect with
Ballasted City’s wishes to restore IP site to natural setting.
Floc, Surface
Discharge

Commonwealth Engineers, Inc.

January 2013

City of Terre Haute
Project 1-3 Basis of Design Report ES-11



Table ES-7

Developed Alternatives Synergies with Future Require LTCP Projects

Developed
Alternative
. . . Synergies with
Iltem / Alternative Discussion Future Required
LTCP Projects
Ranking
Storage Alternative Additional Storage may be required in the future
CSO Storage Tank depending on the performance of future LTCP Negative
Unaerated, Open Top phases.
g,:lor?:ry Treatmept with First Flush containment is insured. Additional flows
ge Alternative .

beyond that required stored can be treated through "
V_or.tex T_reatment, Primary Means with Direct Discharge to the River. Positive
Disinfection and Tank Minimal IDEM coordination/negotiation is anticipated.
Storage
Primary Treatment This alternative implemented without the immediate
Alternative implementation of CSO storage is dependent upon

successful negotiations with IDEM on an

LTCP/Agreed Judgment Amendment. This
Vortex Treatment, uncertainty and potential for future required storage Neutral
Disinfection and No of first flush results in neutral (but not negative)
Storage rating. If approved without need for future storage,

this would be a very positive outcome. (Phase 5

Project implications)
Secondary Treatment Precedence has been established based on previous
Alternative experience incorporating technology into LTCPs. In

conjunction with the proposed lift station expansion Positive
Sand Ballasted Floc, in CSO LTCP Phase 2, this alternative would
Surface Discharge preclude the necessity for future CSO storage or

treatment.

Commonwealth Engineers, Inc.

January 2013

City of Terre Haute
Project 1-3 Basis of Design Report ES-12



Developed Alternatives Summary Comparison Matrix

Table ES-8

Developed
. Alternative
Cost Rﬁvelop.ed Develop'ed Developed | Developed | Synergies
. ernative | Alternative . . i
. Effectiveness N Alternative | Alternative | with Future Overall
Item / Alternative . Construction LTCP . . ] .
Analysis of i ; Operations | Aesthetic Required Rating
Alt fi Permitting | Compliance Rankin Rankin LTCP
ernatives Ranking Ranking ing nking Proi
rojects
Ranking
Storage Alternative
CSO Storage Tank Negative Negative Neutral Negative | Negative Negative Negative
lUnaerated, Open Top
Primary Treatment with
Storage Alternative Neutral to Negative,
ortex Treatment Negative Negative Neutral e but less Positive Neutral
o \ ’ Positive \
Disinfection and Tank negative
Storage
Primary Treatment
Alternative Neutral t
\ortex Treatment Neutral Neutral Negative Positive Positive Neutral eutrat to
o . ’ Positive
Disinfection and No
Storage
Secondary Treatment
Alternative
Negative Positive Positive Neutral Positive Positive Positive
Sand Ballasted Floc, g v v v
Surface Discharge
Commonwealth Engineers, Inc. City of Terre Haute

January 2013

Project 1-3 Basis of Design Report

ES-13



Hoday ubiseq jo siseg -1 josloid

€10z fenuep

vi-S3 aneH oua] Jo A0 ‘ouyf ‘siosuibug y)eamuowiuIon
somper | T | (oousuones | o PO | (e [ O0CEIS T abioig
uswieal) Jayjeam } SUS | 8i0} pue uopelsado } jeel Jeyy juanjye o} piebai 1509 aoeLINg ‘00|
} jead) sy £ : dd
1om snolnaid 0} SBYSIM SMLJ LM [eoidAy annbai jpm Jom panoidde ypm asuspaoald uoponIsuey pase|jeq pues
aAnlisod : J08uu0os|p sunyoddo ; y : ypm Aiessadsu ’ o|qeqoid | -
uo paysi|gelsa yey; Juswdinboe pue asueqinisip
05UsDe931d 01 6N slayo Jusuwieal} [EolUEYBL) uofjesypow eI pajewns3 anneuls)y
P P | 080 uudioo; ews) . dO170N) o ejoL) JuswEa) |
sanss| ON) aAllsod os [esnapN aAnisod
: i aAnisod aAisod s aAneboN Kiepuodag
{suoneolipow O opi
(peredionue (Bumes e.meu (pdnowal oq Buiseyd (000°185°8$ obe.ois oN
uoljeuIpIood 01 8)IS g alojsal snw sBulusaios ue uoieolipow (seputepsoun -is0Q | PuE uoRosjuisiq
HEUPIOOO WIAAN | ) soygim s Aoy ypm | ; P HEOLP doL7 uim uononysuo) Juauneal|
aAnIsod Jofepy "painsu Lo y pUE JUSAS WI0)S a|npayos y
108UU02s|p sunpoddo Inqg eoueqin}sip a|jqeqoid XOLIOA
0] |eJjnaN S| JUBWUIBIUOD : alojaq paxools 2q 105401140
s19yo Juswjeal} Jewiuy) pajewis3
ysny 3si4) qundioos | W uoljosjuIsI) Bujuadoau asinbal enne ej01) aAljeUIa)Y
[esnapn 083 Juudjoo; annisod | pinom anpewss)y) [eAneN [Ej0L jusuwneal]
l[ews) sAnisod annebaN [enneN Aewd
(panowal aq . abelolg yue|
(poajedionue 1018M umw%%mmww 1snw sBujuealos (uonisinboe (000 wv.m%%w pue uonoajulisiq
uofjeulpJood NIAl pue JUSAS WIo]s A ‘yuswiyeal]
. saIngu}le [BUCERIDI ywuad sidiynw (eouequnisip uoljoNJISuU0D
[eWIUIN "PaINSU| : 210j0q payoo}s aq XOLIOA
[esnaN S]IWl| Ing uoeloIsal 0} enp juswpuswe | o} anp Aluewid) a|qeqoid
S] JUBWUIRIUOD IShw uonosjuIsiq aneuIB)Y
Sni1 18I14) 1S d| yym anibuoo -sued BUNOW ajnpeyos -anebapN pajewns3 6
y m_w,_#_m.om alow Jed) sapebau % ) oAl S0 A1) renneN jejol) obelo}s
nisod ss9| Jnq ‘eAljebaN Zou _mﬂ.:m_m__ annebaN i «cﬂ\_thwcm_vﬁ
‘seseyd ‘ ‘
&OM._ 5 Sua (000'90€'€Z$
0 SouBULOLSd (sl JOpO pue (uonisinboe (siuswaiinbay - 1800 doy uadQ
4 6 m (uonjeloysal xc. mb P Jwad a|dijnw }oeqes uononysuoy | ‘pejesseun yuej
annebaN 84y Lo bulpusdap 8)IS d] 0} 8AIDNPUOD U%\“__Mcw mh.m_ﬂm%_w 0} 8np juswpuswe | pue asueqinsip a|qeqoid abelo}s 0SH
alminj suj jou) aAebaN 1susy 0 a|npayoss | o) enp Ajuewid) palewnsy
ul palinbal aq Aew annebaN
Ajox1) lesnaN onneboN [ej01)
afe.o}g [euolippY) anjeus) Y
aAebaN aAnebeN abeloig
mw_x:mm_ Bupjue Bunjue Bupjuey SaAlJBUId
sjoalold dO11 Bupjuey aneylsay bjuey Duey Bunpwiag 1} Hv
Buney padinbay aunng T SANELIS suonesado asueldwod LONANASUO Jo sisAjeuy AANeWIB) Y
1LAET Y ym saibiaulg B Hv aAljeuIa)ly do11 2AneUId) Y Jonfsuoy SSaUIADaY] | way
: - padojanag aAljeUIal Y
aAlleuwId) Y padojanaqg padojanag _uo. dojons 1509
padojanaqg ad

XLje uosuedwo) saAljeuldlfy padojaaag
6-S3 9Iqel




Appendix 6-6

2014 LTCP Revision Public Meeting Minutes




Minutes of a Regular Meeting of the
Board of Sanitary Commissioners
Terre Haute, IN
July 15, 2014

A Regular Meeting of the Board of Sanitary Commissioners of the City of Terre
Haute, Indiana was held in the Mayor's Conference Room on the third floor, City Hall, 17
Harding Avenue, Terre Haute, Indiana, on the 15th day of July 2014, at 10:00 a.m.
Those present were Jim Winning, Tim Adams, and Chuck Ennis for the Board of
Sanitary Commissioners. Tery Modesitt was also present, Brad Bush was absent.

Also present were Sally Roetker, Pat Martin, and Jennifer Bolen of the
Engineeting Department; Kevin Hurst of HNTB,; Eric Smith and Troy Swan of HWC.

The meeting was called to order by President Jim Winning. There were no public
comments.

APPROVE MINUTES

The minutes from the July 1st meeting were presented to the Board.

, On motion of Tim Adams, seconded by Chuck Ennis, and unanimously approved, )
it was resolved that the minutes from the July 1st meeting be approved.

APPROVE CLAIMS

There wete no claims.

CHANGE ORDER #5 FOR THE WASTEWATER TREATMENT PILANT PHASE
N PROJECT

Kevin Hurst of HINTB presented the Board with Change Order #5 for this project.

It was moved by Larry Auler, seconded by Tim Adams, and unanimously
approved, it was resolved that Change Order #5 for the Wastewater Treatment Plant
Phase II Project be approved.

LTCP REVISIONS - HIGH RATE TREATEMENT FACILITY

Eric Smith of HWC presented the Board with a revision for the LTCP. Itisno
longer feasible to use the lagoons as planned. A high rate treatment facility will be used
instead. See attached document. This will be more cost effective. Chuck Ennis also
informed the Board that IDEM will be conducting an audit of our LTCP. They will be
here on August 28th to complete the audit. Chuck also informed the Board that the
consultant for the re-lining project is getting ready to bid the project.




OTHER

Sugar Creek Searp - Pat Martin updated the Board on the progress at the Sugar Creep
Scrap site. Lead was found throughout the site and arsenic was found in two squares.
They should be finishing up the last week of July. After they are finished, the remaining
waste will be cleared by the Sanitary District. Chuck Ennis said that we will put this out
of bid in a couple of weeks. Contractor will need to remove the remaining trash and then
put a soil cover in place. The EPA is investigating where contamination came from.

ADJOURNMENT
The meeting was adjourned at 10:37.
The next regular meeting of the Samtaly Board will be held on August 5, 2014 at

10:00 a.m. in the Mayor’s Conference Room, 3 Floor, City Hall, 17 Harding Avenue,
Terre Haute, Indiana.

APPROVED onthe  S*™ day of Aushg\‘ 2014,

J im Wi President

/MW

Tim Adams, Vice President

Brad Bush, Secretary

QM/QLQ./

Larry Auler, Member

%/g_

Chuck Ennis, Member




CETY OF
TERRE HAUTE
RBYOR’S OFFICE

City Hall
17 Harding Avenue
Terre Haute, IN 47807

Phone: 812.244.2303
Fax: 812.244.2305

www.terrehaute.N.gov

DURE A BENNETT
Mayor

April 25, 2014

Ms. Kara Wendholt

Indiana Department of Environmental Management
Office of Water Quality

Mail Code 65-42

100 N Senate Ave Room IGCN 1255 o

Indianapolis, IN 46204

Re:

City of Terre Haute
CSO Long Term Control Plan - Response to LTCP Amendment Review

Dear Ms. Wendholt:

We have received and reviewed your comments to our LTCP Amendment in a letter dated March 10,
2014 and offer the following responses. For ease of review, IDEM comments are listed with our responses
in bold and italics.

Table of Contents

1)

Several page numbers are inaccurate throughout the Table of Contents. Please correct the page

numbering.

The page numbering has been corrected in the Table of Contents. The revised table of contents is
included with this submittal,

Executive Summary

1)

Introduction (Page E-1) ~ In the second paragraph of this section, it appears the level of control is
being changed from seven (7) overflow events per typical year to six (6) overflow events per typical
year. Please mention the change in the fevel of control with this LTCP Amendment and ensure all
references to the level of control are updated.

Upon further review, the level of control will remain at seven (7) overflow events per typical year
even with amendments to the LTCP. There is an indication in the data that a level of control of six
(6) overflow events per typical year could potentially be realized at the Spruce Street Qutfall
(010), which would reduce the number of overflow events per typical year upstream of the
Fairbanks Park priority area to six (6). This could be achieved through flow control in Basins
0og/oz0 and reduction of wet weather flows via green infrastructure improvements in Basins
0og/o10, both of which are included in the recommended plan as an interim step to get to seven (7)
overflows to reduce or eliminate storage at that location. Additionally, the relief sewer is sized
larger than that required for seven (7) overflows due to nominal pipe diameters. However, more
significant modifications would be required at CSOs 004/-11 and 003 to achieve a six (6) overflow
per typical year level of control now. Accordingly, the level of control will officially remain at
seven (7) overflow events per typical year for the City’s overall system.

Introduction (Page E-1) — In the second paragraph of this section, the level of control is changing
from seven (7) to six (6) overflow events per typical year, but the numbers of hours when bacteria

TERRE HAKITE
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Ms. Kara Wendholt
April 25, 2014

Page 2

loadings from the' CSOs exceed recommended levels in the river by 75% has not changed. Please
update the number of hours CSOs will exceed recommended levels.

The level of control will remain at seven (7) overflow events per typical year, so no change in the
number of hours CSOs will exceed recommended levels js required.

3) Public Participation (Page E-5) ~ If public meetings were held to notify the public andfor interested
parties of the changes to the City’s LTCP, please include that information in this section.

Public meetings were not held to notify the public and/or interested parties of the changes to the City’s
LTCP. A CAC meeting is being proposed for later this year. Please advise if additional public
notification is required.

4) Revised Recommended Plan (2013) (Page E-7) — The revised estimated cost of the new
recommended plan is listed at $124 million. On Page ES-1 of the Project 1-3 Basis of Design listed in
Appendix 6-5, it states the high rate treatment facility is a 40% construction cost savings when
compared to the storage lagoons alternative at the IP site. Please discuss why the overall costs
increased when the high rate treatment facility is 40% less expensive than the storage lagoons at the
IP site.

Due to the additional information gathered concerning the IP lagoons during the basis of design phase,
which are discussed on Pages E-4 through E-5, construction costs for the original recommended plan
(Alternative 11) had to be revised and increased drastically from initial estimates included in the LTCP.
In the Project 1-3 Basis of Design, construction costs of the new high rate treatment facility were
compared to the revised construction costs of the IP lagoon storage (Alternative 11), resulting in a 40%
construction cost savings. However, when the construction costs for the new high rate treatment
facility were incorporated into the new recommended plan (Alternative 11b), it resulted j ina 3% overall
increase in the total project cost over the initial estimate.

Section 6 — Development of CSO Control Alternatives

1)

Section 6.4.3.4 (Page 6-22) — The last bulleted item under Disadvantages mentions the requirement for a
separate NPDES permit for the effluent discharge from the high rate treatment facility. A separate
NPDES permit would not be issued for the high rate treatment facility; however, the existing NPDES
permit would need to be modified to recognize and establish limits for the high rate treatment facility.

Per this comment, the report has been revised accordingly to reflect additional NPDES permit
requirements but not an additional permit.

Section 6.8.1.4 (Page 6-52) ~ It states that outfalls 004, 005, 006, 007, 008, 009 and Turmer (003) will be
closed. Maps in Figures ES-2, 6.7-4 and 10.2-1 show Turner will remain open. Why do the maps show CSO
003 to remain open? If CSO 003 is to remain open, why can it not be closed? Also, there is no mention in
this section that CSO 002 will be closed, but the maps indicate CSO 002 will be eliminated. Please clarify
the fate of CSOs 003 and ooz.



Ms. Kara Wendholt
April 25, 2014

Page 3

Both €SO 003 and 002 will be closed as part of Phase Il of the recommended plan. Text in Section
6.8.1.4 and all figures referenced have been revised to reflect this.

Section 7 - Cost Performance Considerations

1)

Section 7.2.3 (Page 7-76) — The first sentence of this section mentions ‘the final three alternatives’. With
the addition of Alternate 11b, it should now read ‘the final four alternatives’.

The report has been revised as suggested.

Section 7.2.3 (Pages 7-77 through 7-79) - Tables 7.2-8, 7.2-9 and 7.2-10 do not contain information for the
newly considered alternative. Please update the tables to contain information for Alternative 11b. Also,
please update Page EX-1 with the correct number of total hours of overflow in a typical year for six (6)
overflow events per year.

Tables 7.2-8, 7.2-9 and 7.2-10 have been revised to contain information for Alternative 11b. However,
since the level of control will remain at seven (7) overflow events per year, Page EX-1 will not be
revised as suggested.

Section 7.5 (Page 7-97) — The preferred alternative is still listed as Alternative 11 with a level of control of
seven (7) overflow events per typical year. Alternative 11b is the new selected alternative with a level of
control of six (6) overflow events per typical year. Please correct this information with the section and
throughout the document where necessary.

Alternative 11b will provide a level of control of seven (7) overflow events per typical year. This is the
same as the previously preferred alternative. However, a new Section 7.6 has been added to the report
to state that Alternative 11b is the new selected alternative.

Section 10 — Recommended Plan

1)

Section 10.1 (Page 10-1) - The last paragraph on the page mentions there have been
unknown/unforeseen conditions in two of the five CSO control projects for Phase 1. Per discussions and a
letter from the City dated August 26, 2013, there were unknown/unforeseen conditions in three of the
five CSO control projects within Phase | of the LTCP (Phase 1-2 ~ Hulman/idaho Street (CSO oo4f011)
Project, Phase 1-3 ~ High Rate Treatment Facility, and Phase 1-4 — CSO 009/010 Sewer Consolidation
Project).

The report has been revised as suggested.

Section 10.2 (Page 10-2) ~ Will a screen be necessary upstream of the high rate treatment facility for
floatables control?

No, a screen will not be necessary upstream of the high rate treatment facility for floatables control.
The high rate treatment facility will receive flows from the main lift station, which has mechanical
screens ahead of the pumps, so screening is already provided to flows conveyed to the high rate
treatment facility.
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Page 4

Section 10.2 (Page 10-2) — The first paragraph of this section states ‘There would be a relocation of CSO
003 to involve only a high level overflow of the converted IP storage ponds, with the current CSO 003
being completely eliminated’. The maps provided in Figures ES-2, 6.7-4 and 10.2-1 show CSO 003 to
remain open. Conversely, Figure 10.3-1 shows CSO 003 to be eliminated. Please clarify the fate of CSO
003 and correct in all appropriate locations within the document.

CSO o003 will be closed as indicated in the text. All appropriate figures have been revised accordingly.

Section 10.2 (Page 10-3) ~ Number 2 of the site survey conclusions references a geotech report. Will this
be included with the full submittal of the Phase 1-3 Basis of Design report? If not, please include the
geotech report referenced.

The geotech report is included with the full Project 1-3 Basis of Design report. See later comment for
download instructions. :

Section 10.2 (Page 10-4) — Figure 10-2013-2 is referenced. Is the figure titled correctly within the text?

The figure was not titled correctly within the text. The figure referenced should be Figure 10.2-1. The
report has been revised accordingly.

Section 10.2 (Page 10-6) - Figure 10-2013-1 is referenced. Is the figure titled correctly within the text?

The figure was not titled correctly within the text. The figure referenced should be Figure 10.2-1. The
report has been revised accordingly. Furthermore, the text has been revised so that the previous CSO
009 to CSO o10 consolidation sewer location is no longer included.

.Section 10.3.2 (Page 10-12) ~ Table 10.3-1 does not appear to match the Implementation Schedule

Description of Phases submitted to IDEM in a letter from the City dated August 26, 2013. Please update
Table 10.3-1 to match the table submitted in 2013.

Table 10.3-1 has been corrected to match the Implementation Schedule Description of Phases per the
August 26, 2013 letter cited.

Section 10.3.2 (Page 10-12) ~ Please incorporate the five projects of Phase | into the Description of
Phases in Table 10.3-1 (like detailed in the letter to IDEM dated August 26, 2013, from the City).

The five projects of Phase | have been incorporated into the Description of Phases in Table 10.3-1 as
suggested.

Section 10.3.2 (Page 10-13) — Table 10.3-2 does not appear to match the Implementation Schedule
submitted to IDEM in a letter from the City dated August 26, 2013. Please update Table 10.3-2 to match
the schedule submitted in 2013.
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Table 10.3-2 has been corrected to match the Implementation Schedule per the August 26, 2013 letter
cited.

Figures
1) The maps in Figures ES-2 (Recommended Plan), Figure 6.7-4 (Alternative 11ib), Figure 10.2-1

(Recommended Plan) and 10.3-1 (Phasing of Recommended Plan) are all slightly different. Which map
contains the accurate depiction of the recommended plan? Please update the maps that are inaccurate.

Each figure cited above has been corrected as necessary to ensure they depict an identical
recommended plan.

While not noted in comments, Figures 6.7-1 through 6.7-4 are referred to as Figures 6.8-1 through 6.8-
4, respectively, in the text. In keeping with the standard figure notation within the text, each figure
title has been revised accordingly.

2) A revised map of Alternative 11 in Figure 6.7-2 was submitted. The map for Afternative 11 does not
reference the storage lagoons at the IP site which is a project in Alternative 11, but rather shows the new
high rate treatment facility which is a project in Alternative 11b. It appears in the LTCP Amendment that
Alternative 11 has not changed. Why was a revised map of Alternative 11 submitted?

Figure 6.7-2 (now titled 6.8-2) has been revised so that it shows only those project elements included in
Alternative 11.

Appendix 6-5
1)  Only a portion of the Project 1-3 Basis of Design was submitted in Appendix 6-5. Please submit the full

Project 1-3 Basis of Design Report.

The full Project 1-3 Basis of Design Report will be available for download through HWC Engineering’s
FTP site. Please contact Jeremy Burch (jburch@ hwcengineering.com) for download instructions.

2) Since the City used two separate consultants, did the consultants share the same hydraulic mode! for
design? Had the model been substantially changed since it was approved?

The two consultants did share the same hydraulic model for the development of the Project 1-3 Basis
of Design and the model had not been substantially changed since it was approved. HWC, as the
program manager, provided the model information to all of the design consultants.

If you have any questions or additional concerns, please contact either myself at 812-232-6564 or our L.TCP
Program Management Consultant, Eric Smith at 812-234-2551, ext. 410.

Sincerely,

f.é(i C’"’ ?f‘ﬁ-ﬁ/\&

Honorable Mayor Duke Bennett
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City of Terre Haute
Attachment
cc: Chuck Ennis, P.E., City Engineer

Mark Thompson, Wastewater Utility Director
Eric Smith, P.E., HWC Engineering



INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
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VIA ELECTRONIC MAIL

The Honorable Duke Bennett, Mayor
City of Terre Haute

17 Harding Avenue

Terre Haute, Indiana 47803

Dear Mr. Bennett:

Re: Long Term Control Plan
Amendment Review
City of Terre Haute
NPDES Permit No. INO025607
Vigo County

The Indiana Department of Environmental Management (IDEM) Office of Water
Quality (OWQ) has conducted a substantive review of the City of Terre Haute’s
Combined Sewer Overflow (CSO) Long Term Control Plan (LTCP) Amendment
document initially received on January 22, 2014, with a version highlighting changes from
the originally approved LTCP received February 21, 2014. The review is to determine
whether the LTCP Amendment meets the requirements of Federal and State law. This
letter is intended to outline the alternative proposed in your LTCP Amendment (as
understood by IDEM), outline the issues regarding the LTCP Amendment which must be
resolved before approval may occur, and continue discussions between IDEM and the
City to resolve remaining issues. The issues are outlined below following a brief
summary of the proposed LTCP Amendment alternative.

Proposed Alternative

The City of Terre Haute’s LTCP, once implemented, is expected to result in six (6)
overflow events per typical year. This is a more stringent level of control from the original
LTCP that was approved on August 10, 2011.. The LTCP will be implemented over a 20-
year period at a cost of approximately $124 million.

The LTCP Amendment contains the following changes from the originally
approved LTCP:

¢ The International Paper (IP) lagoons were originally intended to be utilized for
CSO storage. Due to existing conditions of the lagoons, the IP site will now be
used as the location for a high rate treatment facility with UV disinfection. The
high rate treatment facility will be constructed in two phases, a 16.25 MGD unit in
Phase | and a second unit of identical capacity in Phase Il. The total capacity of
the high rate treatment facility will be 32.5 MGD.

Recycled Paper @ An Equal Opportunity Employer Please Recycle 6:,
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e The sewer consolidation of CSOs 009/010 was originally intended to be
constructed along First Street. Due to recent developments, an alternate
connection route was identified and will now be constructed along Fourth Street.

e The scheduled construction of the floatable/in-line storage control structure for
CSOs 004/011 is indeterminate at this time due to contamination at the
construction site. The LTCP implementation schedule will be updated once the
site is cleared for construction activities to occur.

IDEM staff has compiled a series of comments and questions that must be
addressed prior to further action on your LTCP Amendment. Our staff looks forward to
assisting the City of Terre Haute in addressing these issues. Additional questions may
arise after further review of the information presented. The issues that need to be
resolved are broken down to correlate with the Sections listed in the LTCP Amendment.

Table of Contents
1) Several page numbers are inaccurate throughout the Table of Contents. Please
correct the page numbering.

Executive Summary

1) Introduction (Page E-1) — In the second paragraph of this section, it appears the
level of control is being changed from seven (7) overflow events per typical year to
six (6) overflow events per typical year. Please mention the change in the level of
control with this LTCP Amendment and ensure all references to the level of control
are updated.

2) Introduction (Page E-1) — In the second paragraph of this section, the level of
control is changing from seven (7) to six (6) overflow events per typical year, but
the number of hours when bacteria loadings from the CSOs exceed recommended
levels in the river by 75% has not changed. Please update the number of hours
CSOs will exceed recommended levels.

3) Public Participation (Page E-5) — If public meetings were held to notify the public
and/or interested parties of the changes to the City’s LTCP, please include that
information in this section.

4) Revised Recommended Plan (2013) (Page E-7) — The revised estimated cost of
the new recommended plan is listed at $124 million. On Page ES-1 of the Project
1-3 Basis of Design listed in Appendix 6-5, it states the high rate treatment facility
is a 40% construction cost savings when compared to the storage lagoons
alternative at the IP site. Please discuss why the overall costs increased when the
high rate treatment facility is 40% less expensive than the storage lagoons at the
IP site.

Section 6 — Development of CSO Control Alternatives
1) Section 6.4.3.4 (Page 6-22) — The last bulleted item under Disadvantages
mentions the requirement for a separate NPDES permit for the effluent discharge
from the high rate treatment facility. A separate NPDES permit would not be
issued for the high rate treatment facility; however, the existing NPDES permit
would need to be modified to recognize and establish limits for the high rate
treatment facility.
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2) Section 6.8.1.4 (Page 6-52) — It states that outfalls 004, 005, 006, 007, 008, 009,

and Turner (003) will be closed. Maps in Figures ES-2, 6.7-4, and10.2-1 show
Turner (003) will remain open. Why do the maps show CSO 003 to remain open?
If CSO 003 is to remain open, why can it not be closed? Also, there is no mention
in this section that CSO 002 will be closed, but the maps indicate CSO 002 will be
eliminated. Please clarify the fate of CSOs 003 and 002.

Section 7 — Cost Performance Considerations

1)

2)

3)

Section 7.2.3 (Page 7-76) — The first sentence of this section mentions ‘the final
three alternatives’. With the addition of Alternative 11b, it should now read ‘the
final four alternatives’.

Section 7.2.3 (Pages 7-77 through 7-79) — Tables 7.2-8, 7.2-9, and 7.2-10 do not
contain information for the newly considered alternative. Please update the tables
to contain information for Alternative 11b. Also, please update Page EX-1 with the
correct number of total hours of overflow in a typical year for six (6) overflow
events per year.

Section 7.5 (Page 7-97) — The preferred alternative is still listed as Alternative 11
with a level of control of seven (7) overflow events per typical year. Alternative
11b is the new selected alternative with a level of control of six (6) overflow events
per typical year. Please correct this information within the section and throughout
the document where necessary.

Section 10 — Recommended Plan

1)

2)

3)

4)

5)
6)

7)

Section 10.1 (Page 10-1) — The last paragraph on the page mentions there have
been unknown/unforeseen conditions in two of the five CSO control projects for
Phase |. Per discussions and a letter from the City dated August 26, 2013, there
were unknown/unforeseen conditions in three of the five CSO control projects
within Phase | of the LTCP (Phase 1-2 — Hulman/Idaho Street (CSO 004/011)
Project, Phase 1-3 — High Rate Treatment Facility, and Phase 1-4 — CSO 009/010
Sewer Consolidation Project).

Section 10.2 (Page 10-2) — Will a screen be necessary upstream of the high rate
treatment facility for floatables control?

Section 10.2 (Page 10-2) — The first paragraph of this section states ‘There would
be a relocation of CSO 003 to involve only a high level overflow of the converted
IP storage ponds, with the current CSO 003 being completely eliminated’. The
maps provided in Figures ES-2, 6.7-4, and 10.2-1 show CSO 003 to remain open.
Conversely, Figure 10.3-1 shows CSO 003 to be eliminated. Please clarify the
fate of CSO 003 and correct in all appropriate locations within the document.
Section 10.2 (Page 10-3) — Number 2 of the site survey conclusions references a
geotech report. Will this be included with the full submittal of the Phase 1-3 Basis
of Design report? If not, please include the geotech report referenced.

Section 10.2 (Page 10-4) — Figure 10-2013-2 is referenced. Is the figure titled
correctly within the text?

Section 10.2 (Page 10-6) — Figure 10-2013-1 is referenced. s the figure titled
correctly within the text?

Section 10.3.2 (Page 10-12) — Table 10.3-1 does not appear to match the
Implementation Schedule Description of Phases submitted to IDEM in a letter from
the City dated August 26, 2013. Please update Table 10.3-1 to match the table
submitted in 2013.
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8) Section 10.3.2 (Page 10-12) — Please incorporate the five projects of Phase | into
the Description of Phases in Table 10.3-1 (like detailed in the letter to IDEM dated
August 26, 2013, from the City).

9) Section 10.3.2 (Page 10-13) — Table 10.3-2 does not appear to match the
Implementation Schedule submitted to IDEM in a letter from the City dated August
26, 2013. Please update Table 10.3-2 to match the schedule submitted in 2013.

Figures
1) The maps in Figures ES-2 (Recommended Plan), Figure 6.7-4 (Alternative 11b),

Figure 10.2-1 (Recommended Plan), and 10.3-1 (Phasing of Recommended Plan)
are all slightly different. Which map contains the accurate depiction of the
recommended plan? Please update the maps that are inaccurate.

2) A revised map of Alternative 11 in Figure 6.7-2 was submitted. The map for
Alternative 11 does not reference the storage lagoons at the IP site which is a
project in Alternative 11, but rather shows the new high rate treatment facility
which is a project in Alternative 11b. It appears in the LTCP Amendment that
Alternative 11 has not changed. Why was a revised map of Alternative 11
submitted?

Appendix 6-5
1) Only a portion of the Project 1-3 Basis of Design was submitted in Appendix 6-5.
Please submit the full Project 1-3 Basis of Design report.
2) Since the City used two separate consultants, did the consultants share the same
hydraulic model for design? Had the model been substantially changed since it
was approved?

IDEM is encouraged that the approach being proposed within the City’'s LTCP
Amendment may be acceptable and would like to work with you to rapidly address the
issues within this letter. Please respond to these comments within 45 days from the date
of this letter. Please contact Kara Wendholt at 317-233-59610r by email at
kwendhol@idem.in.gov if you have questions regarding this letter.

S'T;%W 4
SN

Paul Higginbotham, Chief
Permits Branch
Office of Water Quality

ccC: Mark Thompson, Wastewater Utility Director
Chuck Ennis, P.E., City Engineer
Eric Smith, P.E., HWC Engineering
Jeremy Burch, P.E., HWC Engineering
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January 20, 2014

Ms. Kara Wendholt

Indiana Department of Environmental Management
Office of Water Quality

Mail Code 65-42

100 North Senate Avenue Room NPDES Permit #2
Indianapolis, IN 46204

Re: City of Terre Haute
CSO Long Term Control Plan Revisions

Dear Ms. Wendholt:

As we discussed in our meeting with IDEM representatives on May 25, 2013, some issues have developed
during the implementation of the City of Terre Haute’s CSO LTCP Phase | which affect the recommended plan.
While we have submitted updated schedules which reflect the modifications to the Phase | work, it was
requested that due to the significance of the modifications to the plan, specifically the use of the former
International Paper lagoons for CSO storage, that a revised LTCP report be submitted to IDEM which includes
the rationale for the requested changes.

To summarize our discussions with respect to the need for scope adjustments for the selected plan, the
following describes the issues which necessitated these changes during the Phase | projects.

s Project 1-3 - CSO Flow Storage - International Paper Lagoons - Each project recommended in the
Phase | of the LTCP was required to be re-evaluated by a consultant in a “basis of design” study phase
during which more detailed analysis would be completed to develop a more defined scope of work for
the project. During the study phase for this project, the consultant did additional testing and analyses
necessary to evaluate the recommended plan for this site. Due to several factors including but not
limited to the following:

Soil Conditions ;

Berm Condition/Elevations;

Cost;

Additional Time for Regulatory Approvals;

“First Flush” Sizing Requirements for Primary Treatment with
chlorination/de-chlorination (StormKing);

0 000 o0

The consultant evaluated other alternatives for this site, including the option included in the revised
selected plan of a 32.5 MGD High Rate Treatment facility with effluent discharge to the Wabash River.

* Project 1-4 CSO 009/010 Consolidation Sewer (a common project element in the LTCP) - The original
sewer proposed to consolidate these two outfalls and close CSO 009 was to be constructed along or in
First Street between Chestnut and Spruce Streets. Due to recent developments along First Street by
Indiana State University, the planned route was less desirable and other options were explored in the
system’s model. An alternate route was identified which reduced the amount of sewer required
significantly and would be constructed in Fourth Street, a less traveled street, thus making
construction more feasible.

Indianapolis | Terre Haute | Lafayette | Scottsburg

www.hwcengineering.com
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Accordingly, please find attached a revised copy of the approved LTCP with the proposed changes to Phase
I and other aspects of the plan. The major scope revisions to the selected plan include a revision to the
location of the connection of CSO’s 009 and 010, and the conversion from CSO storage via the existing
lagoons to a phased high rate treatment system. The revised sections of the LTCP provide the information
documenting these revisions and other minor changes based on information obtained during Phase | for
your review and approval. As you review the revised plan, please consider the following changes in the
respective sections of the report:

1.

Executive Summary - Revised language to reflect the changes in the selected plan affected by the
scope changes.

Section 6 - Addition of the alternative of High Rate Treatment at the Storage Lagoon site and other
modifications to reflect inclusion of the scope modification to the alternative evaluation section.

Section 7 - Revisions to the capital and annual costs of all alternatives evaluated as a result of the
scope changes to the selected plan, and the cost modifications based on re-evaluation of various
components of the alternatives during the “Basis of Design” development of Phase |.

Section 10 - Revised language regarding the selected plan revision, scope changes to Phase [ and I
(and affects upon future phases), and updated schedules previously submitted separately to IDEM
and approved.

Appendix 6-5 - This appendix has been added to include information from the Consultant’s Basis of
Design report documenting the recommended revisions at the International Paper Lagoon site.

If you have any questions or additional concerns, please contact either me at 812-234-2551 ext. 410.

Sincerely,

&MM

Eric M. Smith, P.E., Program Manager
HWC Engineering

ESM:leb/0:\PROJECTS\Terre Haute\2003-121 CSO Program Management\LTCP-December 2013-Revisions\Itr.wendhoit.idem.L.TCPrev.1-8-14.ems-leb.docx

Attachments

CcC:

Chuck Ennis, P.E., City Engineer
Mark Thompson, Wastewater Utility Director

Indianapolis | Terre Haute | Lafayette | Scottsburg

www.hwecengineering.com
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City Hall
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Fax: 812.244.2305

www.terrehaute.IN.gov

DUKE A BENNETT
Mayor

August 26, 2013

Ms. Kara Wendholt ‘

Indiana Department of Environmental Management
Office of Water Quality

Mail Code 65-42

100 N Senate Ave Room IGCN 1255

Indianapolis, IN 46204

Re:

City of Terre Haute
€SO Long Term Control Plan - Schedule Update Notification

Dear Ms. Wendholt:

As we discussed in our meeting with IDEM representatives on May 25, 2013, several issues
have occurred recently with regard to multiple sites included in the Phase | projects of the
City's Long Term Control Plan (LTCP) which necessitate schedule adjustments and milestone

- complete date modifications. Accordingly, this notification is being submitted regarding the

completion of the various Phase | projects for the LTCP and the corresponding scope revisions
we have discussed previously.

For reference, there are 5 separate and distinct projects in Phase | of the City's LTCP and
discussed within this letter and the corresponding revised schedule, identified as follows:

1.
2.

3.

4.

5.

Project 1-1 - Spruce/Chestnut Street (CSO 009/010) Floatable Control Structure
Project 1-2 - Hulman/Idaho Street (CSO 004/011) Floatable/In-line Storage Control
Structure

Project 1-3 - Main Lift Station Site High Rate Treatment Facility (CSO Lagoon Storage
Facility in LTCP - See below for discussion of Scope change)

Project 1-4 - CSO 009/010 Consolidation Sewer (Connecting Chestnut Combined
Sewer to Spruce Street and allow for closure of CSO 009)

Project 1-5 - Sewer Rehabilitation

To summarize our discussions with respect to the need for scope and/or schedule
adjustments for these various projects, the following describes the issues which are affecting
the Phase | projects.

Project 1-2 - Hulman/Idaho Floatables Control/Flow Control Structure - The
proposed site of this project located west of First Street/Prairieton Road, and along
the Idaho Combined sewer was being cleared for the future construction in early
2013 when potential contamination from prior dumping of industrial materiais and
waste was discovered. Additional testing conducted by and in conjunction with IDEM
and EPA investigations indicated materials on and just below the surface which
would require removal and disposal before any construction of CSO LTCP
improvements on the site. EPA is managing the testing and cleanup - which does

TERRE HAUTE

A eever ABOVE
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not qualify as a “superfund” site - and the City with agency assistance will attempt to
recover costs of cleanup from the previous property owners. Given the uncertain
schedule for cleanup, revised completion dates for starting and completing
construction are indeterminate at this time. As directed in our meeting, we have
provided milestone completion dates for other tasks related to this project including
design and permit applications with the understanding that new completion dates for
construction will be proposed once the cleanup of the site is finished.

Project 1-3 - CSO Flow Storage - International Paper Lagoons - Each project
recommended in the LTCP was required to be re-evaluated by a consultant in a
“basis of design” study phase during which more detailed analysis would be
completed to develop a more defined scope of work for the project. During the study
phase for this project, the consultant did additional testing and analyses necessary to
evaluate the recommended plan for this site. Due to several factors including but not
limited to the following, the consultant evaluated other alternatives for this site:

o Soil Conditions - After completion of the LTCP, all sludge was removed from
the lagoons. Testing of the in-situ soils revealed that the lagoons could not
meet permeability requirements and lining the lagoon would be required.
Additionally, due to the 100 year flood elevation, the potential for excessive
groundwater pressure eliminated the option of geo-membrane type liners.

o Berm Condition/Elevations - The existing berms were raised by the former
owner in compliance with an Agreed Order, however the elevation is below
the 100 year flood elevation based on field surveys conducted. Additionally,
soil testing and observations of the profile of the berm made possible due to
failure of the berm in recent flooding events indicate that the berms are not
suitable to protect stored CSO flows from high river levels without significant
improvements.

o Cost - Given the additional needs of the site in order to allow the lagoon
facility to be utilized for CSO flow storage, the cost for this site as included in
the LTCP increased significantly in the basis of design phase such that
storage was not cost effective when compared to other alternatives including
various forms of high rate treatment. As a result, these options were further
evaluated in the study phase and ultimately were more cost effective than
the LTCP recommended plan of CSO storage at the site..

o Additional Time for Regulatory Approvals - Given the results of detailed field
surveys, it was determined that additional time would have been required for
regulatory approvals which would have prevented the current
implementation schedule from being met.

o “First Flush” Sizing Requirements for Primary Treatment with
chlorination/dechliorination (StormKing) - The first alternative considered in
lieu of CSO flow storage was a “StormKing” primary treatment unit with
chemical disinfection. While this option provided a viable alternative to
storage, its design requirement of the first flush for sizing proved
problematic given the variation and size of the flows predicted in the
system’s model.
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As a result of these factors, the City accepted the recommendation of the consultant to
implement a high rate treatment (HRT) facility at this site in lieu of the CSO storage.
Additionally, the HRT selected would be a sand ballasted type clarification unit with chemical
coagulation addition and ultra-violet disinfection which was preferred by the operations staff.
Given the incremental increase in cost of this alternative as compared to the original Phase |
budget for which bonds have been procured for, the HRT will be constructed in two phases of
16.5 MGD each, with the second phase being constructed concurrently with the new main lift
station in Phase Il of the LTCP.

s Project 1-4 CSO 009/010 Consolidation Sewer (a common project element in the
LTCP) - The original sewer proposed to consolidate these two outfalls and close CSO
009 was to be constructed along or in First Street. Due to recent developments
along First Street by Indiana State University, the planned route was less desirable
and other options were explored in the system’s model. An alternate route was
identified which reduced the amount of sewer required significantly and would be
constructed in Fourth Street, a less traveled street, thus making construction more
feasible. While saving Phase | project costs, this option will require easements and
property acquisition from Indiana State, and should be constructed during a period
when students are not in school, all of which affects the schedule for this item which
was included with all other Phase | work originally.

Given these necessary changes, as discussed in our meeting, some milestone dates for
design and construction of Phase | projects required modification. It is estimated that all
remaining Phase | activities will be completed in accordance with the new or revised dates
included in the attached Table 10.3-2. As a result, we hereby request approval to amend the
completion dates of the highlighted Phase | project items accordingly. It should be noted that
the revisions to the schedule proposed do not affect the level of CSO control (except the HRT
will be constructed in two phases), nor will the final completion date for all Phase | or
subsequent Phases be affected. Since the construction of the Floatable Control/Flow Control
Structure at ldaho Street is indeterminate with respect to the schedule of the EPA cleanup,
milestone dates have been included for design and permitting so that the project is
essentially ready for construction pending the cleanup.

The scope revisions which include a revision to the location of the connection of CSO’s 009
and 010, and the conversion from CSO storage via the existing lagoons to a phased high rate
treatment system will be submitted with a revised LTCP per your direction.

If you have any questions or additional concerns, please contact either myself at 812-232-
6564 or our LTCP Program Management Consultant, Eric Smith at 812-234-2551.

Sincerely,

“Honorable Mayor Duke Bennett
City of Terre Haute
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Attachment

cc: Chuck Ennis, P.E., City Engineer
Mark Thompson, Wastewater Utility Director
Eric Smith, P.E., HWC Engineering



Table 10.3-1
Implementation Schedule
Description of Phases

Revision #2 — July 2013

Project Start

Ttem Description Construction Date
WWIF Lmprovements Construction of new Headworks 11/2010
- Phase One
Increase sustained flow capacity through entire
plant from approximately less than 40MGD to
WWTF Improvements | 48MGD, add nutrient removal capability to
- Phase II/III

plant, improve other aspects of plant facilities

J isin ids

p d o

CSO LTCP Phase 1

Phase Lof High Rate Treatment (HR'T) Facility
(16.5 MGD) at the Main Lift Station and IP
Lagoon rehabilitation, add 2nd FM at existing
main lift station to HRT, combine CSO’s 004
and 011 with new floatable controls there.
Combine CSO’s 009 and 010 with new floatable
controls there plus other common alternatives.

Construct new main lift station and Phase II of

CSO LTCP Phase 2 HRT (16.5 MGD), initial phase of green
infrastructure )
Construct CSO Interceptor from 004 to new
CSO LTCP Phase 3 main lift station, final phase of green
infrastructure zmp )
Construct CSO Interceptor from 008 to 004
CSO LTCP Phase 4 2
CSO LTCP Phase 5 Construct Storage Facility at 010*

pphies 1o b

Combined Sewer Overflow Long-Term Control Plan

% City of Terre Haute, Indiana

HANNUM, WAGLE & CLINE ENGINEERING

10-11



Re 1

. 201
Revision #2 — July 2013

Table 10.3-2
Implementation Schedule

(20 Years)
Original Revised
Item Milestone Date Milestone Date

e  Complete & Submit CSOLTCP 04/2011
¢  WWTIF Improvements — Complete Phase I Construction 04/2012
e  WWTIF Improvements — Complete Phase II Design 09/

Finalize Financing, Procure Bids
+—CSOLTCP —Complete Phase TP ER:

" .  Phase ]
ry CSOITCD ral nlorn PI I DPeact
SOETCP—Complete Phase T Desion
ralre i g T Bid

e  CSOLTCP - Initiate Basis of Design Repotts Projects 1-1, 1-2 and 1-3 10/2012
e  CSOLTCP — Complete Phase I Design — Project 1-1 (Spruce/Chestnut Floatables

Control Structure 06/2013
e CSOLTCP Receive Bids for Project 1-1 07/2013
®  CSOLTCP Begin Design Phase I Common Elements (Project 1-4 and 1-5) 08/2013
e  CSOLTCP Begin Construction Project 1-1 08/2013
e  CSOLTCP Permit Application Submission Projects 1-2 and 1-3 12/2013
e CSOLTCP Complete Design Phase I (Project 1-4 and 1-5) 03/2014
®  CSOLTCP Complete Design Project 1-3 (Main Lift Station Site High Rate Treatment) 03/2014
®  CSOLTCP Receive Bids Project 1-3 and Phase 1 Common Elements Projects (Project 1-4 and 1-5) 04/2014
e  CSOLTCP Receive Bids Project 1-2 TBD!
®  CSOLTCP Begin Construction Project 1-3, and Phase I Common Hlements (Project 1-4 and 1-5) 05/2014
e  CSOLTCP Begin Construction Project 1-2 TBD!
*  WWIF Improvements — Complete Construction of Phase II 10/2015
o  CSOLTCP Complete Construction Project 1-2 TBD!
s CSOETCP —Complete Constructionof Phase T 0342015

e  CSOLTCP — Complete Construction of Phase I — Project 1-1, and Phase I Common

Elements Projects (Project 1-4 and 1-5) 09/2015
o  CSOLTCP — Complete Construction of Phase I — Project 1-3 09/2015
e  CSOLTCP — Initiate Monitoting of Phase I and P.E.R. of Phase II 11/2015
®  Review and Re-evaluate CSOLTCP 12/2015
e  CSOLTCP — Complete Phase I Monitoting and Phase II P.E.R 04/2016
Initiate Phase IT Design
e (CSOLTCP- Coﬁlplete Phase II Design Finalize Financing, Procure Bids 12/2016
®  CSOLTCP — Complete Construction of Phase II 08/2018
e CSOLTCP — Initiate Monitoting of Phase IT and P.E.R. of Phase III 09/2018
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Revision #2 — ztﬁ/2073
Original Revised
Item Milestone Date Milestone Date

e  CSOLTCP — Complete Phase IT Monitoring and Phase IIT P.IE.R. 0672019

Initiate Phase III Design
®  Review and Re-evaluate CSOLTCP 06/2019
e  CSOLTCP — Complete Phase III Design Finalize Financing, Procute Bids 06/2020
¢  CSOLTCP - Compete Phase III Construction 06/2022
®  CSOLTCP — Initiate Monitoting of Phase III and P.E.R. of Phase IV 07/2022
e  CSOLTCP — Complete Phase III Monitoring and Phase IV P.E.R. 06/2023

Initiate Design of Phase IV
e Review and Re-evaluate CSOLTCP 12/2023
®  CSOLTCP ~ Complete Phase IV Design 12/2024

Finalize Financing, Procure Bids
e  CSOLTCP — Complete Phase IV Construction 12/2026
®  CSOLTCP — Initiate Monitoring of Phase IV and Phase V P.E.R. 0172026
¢  CSOLTCP — Complete Phase IV Monitoting and Phase V P.ER 0172027

Initiate Design of Phase V

®  Review and Re-evaluate CSOLTCP 027
e  CSOLTCP — Complete Phase V Design 04/2028

Finalize Financing, Procure Bids
®  (CSOLTCP — Complete Phase V Construction 0472030
e  CSOLTCP — Initiate Monitoting of Phase V 05/2030
e  CSOLTCP — Complete Monitoting of Phase V 05/20371
®  Review and Re-evaluate CSOLTCP 12/2031

!Actual schedule for bidding and construction of Project 1-2 is indeterminate due to current EPA managed cleanup of site due to
contaminated soil from illegal dumping. Schedule will be updated once site is cleared for construction activities to occur.
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601 South 3rd Street
Terre Haute, Indiana 47807
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April 26, 2013 7017
L33 iPR 29 Py

Ms. Kara Wendholt

indiana Department of Environmental Management
Office of Water Quality

Mail Code 65-42

100 North Senate Avenue Room NPDES Permit #2
Indianapolis, IN 46204

Re: City of Terre Haute
CSO0 Long Term Control Plan - Phase | Scope and Schedule Revisions

Dear Ms. Wendholt:

The City of Terre Haute is currently working on several projects included in Phase | of its CSO Long Term
Control Plan (LTCP) proceeding toward the next milestone schedule item of starting construction by August
2013. The design of the major Phase | projects was initiated in October 2012, as required by the schedule,
however, some issues have developed or been discovered during the detailed design phase which will impact
the schedule of the projects. Also, we have identified some recommended revisions to the Phase | projects
which are more feasible from a cost or implementation perspective than the scope of work included in the
LTCP.

Accordingly, the City and HWC, as CSO LTCP Program Manager, are hereby requesting a meeting to discuss the
potential changes to the Phase | scope and schedule and particularly explain the recommended revisions as
follows:

1. Floatables Control/In-line Storage Structure at CSO 004/011 - Schedule Adjustment - The City
initiated some clearing and construction preparation for this site in advance of the project which
identified some potential environmental concerns due to previous material disposal on the site which
was recently acquired by the City. Both IDEM Office of Land and EPA are involved in the testing and
potential remediation of the site which will likely affect the construction start date of the project,
currently planned and required to be August 2013. Additionally, recent flooding has slowed the
testing and cleanup of the site, further hindering the schedule.

2. Consolidation of CSO 009 into 010/Closure of CSO 009 - Scope of Work Revision - Prior to the
design phase of the Phase | projects, an alternative route for the sewer proposed to consoclidate the
two outfalls and close CSO 009. The previous route included in the LTCP connected the two CSQO’s
along First Street. The revised route, developed while evaluating potential sewer relocations near the
outfalls due to ISU developments in the area, is located farther east, along 4t Street, and at a location
in which the two systems are much closer in proximity. We have developed SWMM model data which
supports this relocation for your review.

3. IP Lagoon rehabilitation for CSO Storage - Scope and Schedule Revision - During the Basis of Design
study phase conducted by the project consultant at the beginning of the design phase, several issues
were discovered which were not known at the time of the LTCP development, including soil conditions
of the lagoons, 100 year flood protection of the existing lagoon berms and other site conditions. As a
result, the cost of the alternative included in the LTCP increased significantly and other alternatives
were evaluated ultimately resulting in a revised recommendation which included a secondary high rate
treatment facility at this site. Essentially, flows which would have been conveyed to the lagoons for
storage will now ultimately be conveyed to the new system for clarification and disinfection. The high
rate treatment will be constructed in two phases, with the second phase being constructed in the LTCP
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Phase Il with the new main lift station. We have also developed SWMM model data which supports
this modification and the consultant could attend the meeting to further describe the planned system.
This change will ultimately affect the schedule of this project, although not significantly and this would
be discussed as well.

We could present more details regarding these requested changes and the impact each would have on the
overall LTCP schedule and implementation during the meeting. Please consider and offer potential dates for
this meeting and we will develop the required information for review by you and your staff. We would
anticipate attendance by one of the City’s project consultants for at least part of the meeting to discuss the
revisions to the former IP lagoon site.

We appreciate your consideration of our request and look forward to meeting with you and your staff to
demonstrate both the benefit and need for the revisions to the Phase | work.

Sincerely,

Eoe M. Gt

Eric M. Smith, P.E.
Director Water Resources/Associate Partner

cc: Chuck Ennis, P.E., City Engineer
Mark Thompson, Director Terre Haute Wastewater Utility
Mike Cline, P.E., HWC Engineering



