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Need for Project:    

The Stage 2 D/DBPR requires that the Peoria system be in compliance with MCLs of 80 

µg/L and 60 µg/L for TTHMs and HAAs, respectively, based on a locational running 

annual average of sampling points in the distribution system. These sampling points 

were determined through the IDSE analysis performed by ILAW in 2008. Results from 

DBP analyses performed over the last 10 years along with the results from the IDSE 

study show that the Peoria system will not be in compliance with this regulation without 

plant modifications. 

The total production capacity in Peoria system is 40.7 mgd and the reliable capacity is 

30.9 mgd. Over the last 10 years, the maximum day demands have ranged between 31 

and 38.5 mgd. Maximum day demands are projected to peak at 38.4 mgd in 2015 before 

decreasing to 38.0 mgd by 2025 as a result of reducing non-revenue water. Based on 

these projections, Peoria needs an additional 7.5 mgd of reliable capacity to meet 

anticipated future max day demands. A cost analysis was performed as part of the 2000 

CPS Update for the Peoria system which concluded that the most cost effective way to 

increase production capacity would be to expand the Main Station. The reliable capacity 

of the Main Station needs to be 17.2 mgd in order to meet projected demands. 

The Main Station also has mixing issues in the flocculation basins. The mixing speed is 

not adjustable for varying flow and water quality conditions. Additionally, the velocity of 

the water over the weir in the flocculation basins is high causing shearing of the floc prior 

to clarification.  
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Background: 

The Main Station consists of rapid mix, flocculation, clarification, filtration, and chlorine 

disinfection. The plant currently has a total capacity of 15 mgd and a reliable capacity of 

9.7 mgd based on the largest filter out of service and taking into account in -plant water 

usage.  

The source of supply to the Main Station is mainly from the Illinois River. The reliable 

capacity of the raw water pumps for the surface water is 32 mgd. but approximately 2.5 

mgd to 2.8 mgd of the supply is from the Reserve Well located at the treatment plant 

site. The Reserve Well is a groundwater well that is under the direct influence of surface 

water.  

Rapid mix is achieved through a static mixer in one of the two 30-inch raw water mains. 

Pretreatment chemicals such as potassium permanganate and PAC (when needed) are 

added into the intake pump wet well. Coagulant and coagulant aid polymer are added 

just upstream of the static mixer. The water then flows into two parallel flocculation 

basins followed by two conventional clarifiers also operated in parallel. Chlorine is 

normally added to the flocculator effluent but is added to the clarified effluent in the 

summer months in order to help to reduce DBP formation. The water then splits between 

four conventional box filters and a purification unit. There are two purifications units at 

the site but only one is currently in operation. The purification unit is a circular tank 

designed to provide clarification in the inner ring and filtration in the outer ring. However, 

currently only the filtration portion of the purification unit is in operation. The conventional 

filters can process approximately 2.5 mgd each at their rated loading rate of  3.0 gpm/sf 

while the purification unit filter can process 5 mgd at its rated loading rate of 3.75 gpm/sf. 

Chlorine is fed to the filter effluent for disinfection and the water then flows to a 1 MG 

clearwell. The distributive pumps draw from the clearwell and have a reliable capacity of 

21 mgd. 
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Recommended Solution: 

An evaluation of the existing facilities at the Main Station showed that in order to address 

DBP concerns and mixing issues and expand the reliable capacity of the plant to 17.2 

mgd the following modifications are needed: 

1. Demolish the two purification units. Both purification units are in poor condition 

although one is still in service. 

2. Convert the existing fixed drive flocculators to variable speed drive and reduce 

the height of the weir in the flocculators to lessen floc shearing 

3. Install tube settlers in the two conventional clarifiers to increase their capacity. 

4. Construct three (3) new conventional box filters similar in size and configuration 

to the existing conventional filters to replace the capacity of the purification unit 

filter and increase filtration capacity. 

5. Install an ultraviolet (UV) facility for Giardia and Cryptosporidium inactivation to 

reduce the amount of chlorine fed at the plant thereby reducing DBPs. 

6. Construct a chlorine contact chamber for virus inactivation since UV is not 

effective at inactivating viruses. 

7. Install ammonia storage and feed facilities. The ammonia will be added to the 

effluent from the chlorine contact chamber for creating chloramines. The 

chloramines will be used for a residual in the distribution system. 

This project will also include any electrical modifications necessary to provide power to 

the new equipment. Additional electrical system upgrades needed at the plant are 

included in a separate project recommendation.  

It should be noted that since chloramines will be used at the Main Station, chloramines 

must also be used at the other supply sources for the Peoria system in order to maintain 

a consistent residual and water quality in the distribution system. Installation of ammonia 

feed systems at the San Koty WTP and Dodge and Griswold Street Well Stations are 

discussed in a separate project recommendation. 
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Exhibit 1-2 shows the proposed layout of the new equipment. The UV system and 

chlorine contact chamber will be located where the purification units are located 

currently. The existing building which houses the conventional filters will be expanded to 

the northeast to accommodate the three new filters.  

Output and Benefits: 

Increase in reliable capacity as aging purification unit filter which is in poor condition will 

be taken out of service and replaced with two new conventional filters and a third new 

filter will be installed to meet future customer demand  

Meet future DBP regulations with the addition of UV disinfection system and ammonia 

feed system for creating chloramines for distribution system residual. 

Options: 

Two options were found to be viable for increasing the reliable capacity of the Peoria 

system as part of the 2000 CPS Update: 

1. Develop additional groundwater supplies in the South End Well Fields 

2. Expand the Main Station  

Expansion of the San Koty Well Field and WTP was not feasible due to the limitations of 

the aquifer. The 2000 CPS Update concluded that expansion of the Main Station was 

the most cost effective solution for the Peoria system given that upgrades to the Main 

Station would be required to maintain its existing capacity even if additional groundwater 

wells were installed in the South End Well Field.  

Since the 2000 CPS Update, options for the expansion and upgrade of the Main Station 

have been evaluated. Bench-scale testing was conducted in the summer of 2008 to 

assess changes in coagulation, alternative oxidant and/or increase in groundwater at the 

head of the plant would be able to address DBP issues. The bench-scale testing showed 

that neither changes in coagulation procedures nor the use of alternative oxidants would 

have a significant impact on DBP formation. It also showed that increasing the 

groundwater supply could assist in the control of DBPs provided the groundwater is 

available in sufficient quantity and depending on the quality of the groundwater. Since 

the groundwater is influenced by surface water, when the water levels in the Illinois River 
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are high, organics concentrations, which are the precursors for DBP formation, tend to 

be high as well. ILAW plans to modify the Main Well to supplement raw water supply at 

Main Station. While the additional groundwater supply will assist with treatment 

reliability, the quantity of water that can be obtained from Main Station will not be 

sufficient to reduce DBPs without additional plant modifications, particularly under 

drought conditions. 

Based on the bench-scale testing and a review of available technologies, it was 

determined that the most viable solution for reducing DBPs would be to eliminate 

chlorine as the primary and secondary disinfectant. UV, chlorine dioxide, chloramines 

and ozone are the options for alternative disinfectants. Chlorine dioxide was eliminated 

from further consideration because it creates its own byproduct, chlorite, which is also 

regulated by the USEPA. Chloramines are not as powerful as the other disinfectants and 

are therefore not suitable for primary disinfection. UV was found to be more cost 

effective than ozone for this application and was selected for primary disinfection. 

However, since UV does not create a residual for the distribution system, chloramines 

were selected for secondary disinfection.  

Construction of a new surface water treatment facility was also considered but was 

found to be less cost effective than modifications to the existing facility. 

Budget  Discussion: 

The total estimated cost for this project is $18.6 million. Refer to Appendix B for a 

breakdown of the cost estimate and backup data. 

Purpose Codes and Drivers: 

Asset Code Purpose Code 

Water Treatment Plant Equipment Regulatory Compliance & Goals and 
Growth/Capacity in Franchise 
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