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Introduction 
On April 4, 2017, City of Hannibal voters passed a referendum requiring the elimination of 

chloramine treatment at the City’s surface water treatment plant (WTP).  Conversion to chloramine 

usage was recommended in a 2014 report (by Horner & Shifrin) titled Disinfection Byproducts 

Compliance Study, which was completed to evaluation options for controlling disinfection 

byproducts to meet regulatory compliance.  A chloramine system was constructed at the facility and 

began operation in September 2015.  The recently passed referendum however requires that the 

chloramine technology (specifically the addition of ammonia) be discontinued within ninety days 

from the date of the referendum.   

Black & Veatch has been retained to develop a technical solution to eliminate chloramines while 

also maintaining compliance with the facility’s regulatory requirements.  This memorandum 

summarizes the target treatment goals, project approach, project restraints, and overall 

implantation strategy to evaluate treatment alternatives and select a plan that is acceptable to 

regulatory agencies, while also accounting for current water quality requirements. 

Target Treatment Goals 
The WTP converted to chloramine treatment technology to comply with the Long Term 2 Enhanced 

Surface Water Treatment Rule (LT2ESWTR).  This rule required that each individual monitoring 

site maintain the local running annual average maximum containment level (MCL) below 80 µg/L 

total trihalomethanes (TTHMs) and 60 µg/L five regulated haloacetic acids (HAA5s).  It is the intent 

of this project that these regulatory requirements be met through the transition from chloramines 

to an alternative treatment method.  The target goal for any permanent treatment system will be 

eighty percent of these levels: 64 ug/L for TTHMs and 48 ug/L for HAA5s. 

Project Approach 
The project approach includes an extensive evaluation of the existing treatment and distribution 

system and development and analysis of alternative treatment methods resulting in a best long 

term solution for the City.  Key aspects of the approach include: 

� Evaluation of existing data, including review of previous reports, construction documents and 

operational data from the WTP with respect to production capacity and regulatory compliance.   

� Review of the utility’s existing water distribution model to evaluate regulatory impacts of the 

system with using free chlorine as the disinfectant.   

� Development of alternative technologies for eliminating the chloramine component at the WTP.  

The alternatives will consider a multitude of treatment, disinfection, and operational options 

from both feasibility and cost perspectives.  Specific items related to the development of these 

alternatives include: 

● Plant assessment to evaluate current operating procedures to identify potential process 

changes to reduce disinfection byproduct formation (DBP), 

● Review of current disinfection operations at the plant to develop a strategy to minimize DBP 

formation while achieving primary disinfection, 

● Conduct bench scale testing of the raw water, settled water, filter effluent and plant effluent for 

various treatment technologies to determine their effectiveness in reducing DBP.  These 

technologies include: 
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o Pre-oxidation with chlorine dioxide, ozone and permanganate, 

o Coagulation evaluation of alternative coagulants, 

o Adsorption technologies including powdered activated carbon (PAC) and granular 

activated carbon (GAC).  For the GAC testing, an accelerated column test will be 

performed to estimate GAC life, 

o Membrane technologies including nanofiltration (NF) or reverse osmosis (RO) along with 

suitability downstream form granular media filters, 

o Aeration after chlorine contact time assessment to determine level of DBP removalto 

remove volatile DBPs. 

● Identify the best approach to reduce DBP formation that will proceed to a preliminary design 

phase.   

� Conduct meetings with the Missouri Department of Natural Resources (MDNR) in Jefferson City 

to discuss the regulatory process, bench scale and pilot testing, and the ability to meet the 

timeline to implement any of the proposed treatment improvements, 

� Develop a technical report that provides a written narrative of the viable alternatives and sizing 

of feasible operating systems.  The alternatives will be compared with respect to the following 

criteria: 

● Estimated initial capital, operation and maintenance costs, 

● Level of effort required by plant staff to operate the equipment, 

● Ability to comply with water quality objectives, 

● And any additional relevant factors determined by the Owner and Engineer. 

 

The report will include a final recommendation and estimate cost per thousand dollars for 

implementation of the recommended plan.  The estimated cost per thousand will not be established 

for use as a rate increase, but to compare each of the alternatives.   

Project Constraints 
The majority of drinking water plants in the region with large surface water sources (particularly 

the Mississippi River) currently utilize chloramines to control disinfection byproduct formation in 

their distribution systems.  Therefore, a deviation from this method warrants careful analysis to 

assure current public health drinking water regulations can be met with alternative treatment 

processes.   

It is Black & Veatch’s preference to conduct water quality testing at various water conditions to 

ensure that a new treatment system can meet regulatory requirements under varying operational 

range of water quality conditions.  An expedited process that bypasses a robust testing protocol 

could result in a selected process that is not effective at meeting DBP public health regulations, may 

alter the chemistry of the water within the distribution system (which could result in unknown 

negative effects to water customers), and may also result in a facility that is more costly to build and 

operate.   

Therefore, because any changes to the treatment process could impact the treated water delivered 

to consumers, it is Black & Veatch’s recommendation to perform sufficient testing and analysis 

prior to implementing any changes.  Existing reports, construction documents and operation data 

associated with the water treatment and distribution system configuration and historical 

performance with respect to production capacity and regulatory compliance will be reviewed by 
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Black & Veatch.  Examples of such documents include reports containing raw and finished TOC and 

chemical usage, TTHM data from the distribution system and recent contact time (CT) tracer study 

results.  This data, along with new water quality testing results will provide a platform for the 

feasibility study and alternatives. 

Project Delivery 
It is anticipated that a number of minor modifications to the process, changes in the disinfection 

scheme and procedural changes to the distribution system could be implemented within the ninety 

day referendum timeframe that would result in lower DBP formation.  However, without testing 

performed at varying water quality conditions experienced throughout the year, and no reference 

facility treating similar source water without use of chloramines for DBP compliance, there would 

be no certainty that such changes would not result in future (and possibly immediate) violations to 

existing public health drinking water regulations.  As such, an immediate elimination in regards to 

chloramine treatment prior to conducting adequate due diligence with respect to identifying and 

implementing an alternate treatment process that has been fully validated, could have potential 

negative public health consequences and is not recommended. 

It is Black & Veatch’s approach to work as efficiently as possible to develop a long term solution 

that meets regulatory requirements and has the least impact on costs to the consumers.  Our testing 

plan is based on starting immediately and continuing through historically more challenging water 

conditions typically observed in August and September; and delivering a preliminary design report 

with a recommended treatment solution to MDNR by November 2017.  This reflects an aggressive 

schedule (from industry standards) but is manageable based on previously collected data and the 

urgency of the project.  The schedule for final design and construction improvements has not been 

established at this time.  There are still a number of unknown factors such as financing, regulatory 

approval and defining the extent of modifications required that could affect scheduling.  Therefore, 

selection of the recommended treatment approach will be required to establish any timeline for 

implementation beyond the November preliminary design report delivery date.     


