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1. INTRODUCTION AND BACKGROUND 

1.1 GENERAL BACKGROUND 

The Northern Moraine 
Wastewater Reclamation 
District (NMWRD) is located in 
Lake and McHenry Counties, 
approximately 40 miles 
northwest of Chicago. It is the 
regional wastewater Designated 
Management Agency @MA) 
for the Facility Planning Area 
(FPA) shown on the map to the 
right. 

The District’s Facility Planning 
Area Boundary includes 17,000 
acres, of which 2,130 are 
annexed to the District. The 
District currently serves the 
Villages of Island Lake, 
Lakemoor and portions of Port 
Barrington. Other Villages 
within the Facility Planning 
Area include portions of Lake 
Barrington, Holiday Hills, and 
Volo. 

The District owns and operates 
a 2.0 MGD treatment facility 
located in the Village of Island 
Lake. The treated effluent is 
discharged to the Fox River. 

Most of the communities within 
the Facility Planning Area have 
recently updated their 
Comprehensive Plans to 
designate land use and provide 
direction for the continued 
development. Recognizing the 
need for coordination, the 
District has elected to update its 
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Facility Plan to address current and long-range infiastructure needs. The wastewater 
treatment and collection facilities are vital assets of community infiastructure. The 
NMWRD constructed its first wastewater treatment facility in 1978 in its present day 
location. The collection system and treatment facilities have both been expanded over 
the years within the communities it serves. 

1.2 CAPACITY NEEDS 

Wastewater treatment capacity is usually rated in Million Gallons per Day (MGD) or 
Population Equivalents (P.E.). Typically, Population Equivalents are defined by the 
IEPA as one hundred gallons per day; 0.17 Ibs. of Biological Oxygen Demand (BODS); 
and 0.22 Ibs. of Total Suspended Solids (TSS). The IEPA rates each facility on its 
capacity to adequately treat the highest of the preceding parameters. 

The NMWRD currently serves roughly 1 1,3 11 residents that are annexed to the District. 
In addition, the District serves 89 businesses and municipal properties within the District 
boundary. The Village of Lakemoor is not currently contiguous and therefore is not 
annexed. As such, the Village is served by the District through an intergovernmental 
agreement. Between the years 2001-2003, the Average Daily Flow received at the 
treatment plant was 1.25 MGD. Based on the analysis detailed in Section 2, the 
population equivalent currently served is 15,548 P.E. 

Approximately 2,130 acres of the 17,000 acres within the FPA are developed. This 
equates to a developed density of approximately 5 P.E. per acre. The updated land use 
plans discussed in Section 2 provide a detailed analysis of capacity requirements. Based 
on an average density of 5 P.E.1 acre and a buildable potential of 14,000 acres. Build-out 
of the service area could yield as much as 100,000 Population Equivalents or 10 MGD. 

Historically, the communities within the FPA have been growing at a moderate pace. 
Currently, there is a trend toward accelerated development within the District. The goal 
for this report is evaluate the existing collection system and treatment facility to develop 
a plan for extension of service to meet the needs of the communities within the Facility 
Planning Area. 
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1.3 COLLECTION SYSTEM 

The collection system in the NMWRD includes seven major drainage basins within the 
District boundary as well as two drainage basins within unannexed Lakemoor. These 
drainage basins are broken down further into sixteen smaller sub-basins. The District 
owns and maintains approximately 38 miles of sanitary sewer. Generally, the sewers are 
in very good shape and the collection system does not experience extensive Infiltration 
and Inflow (VI) problems during wet weather conditions. 

1.4 LIFT STATIONS 

There are 11 lift stations within the District’s collection system as well as two lift stations 
in unannexed Lakemoor that are of varying ages and styles. Throughout the years the 
District has conducted several upgrades to the lift stations by utilizing in-house 
manpower. These upgrades have included the addition of ultrasonic level monitoring 
devices, flow meters, and emergency automatic dialers. Currently, the District bas 
adopted the philosophy of making development pay for any new lift stations it may 
require. It is important that the District thoroughly examines its construction review 
process and considers developing a formal checklist of mandatoty requirements to be 
followed during design and construction of all new lift stations. 

Section 4 provides an in-depth analysis, list of deficiencies and recommendations for the 
existing units as well as discusses the capacity requirements and locations for future iift 
stations. 
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1.5 EXISTING WASTEWATER TREATMENT FACILITY 

Constructed in 1978, the first wastewater treatment facility of the Northern Moraine 
Wastewater Reclamation District (NMRWD) included a raw sewage pump station, 
control building, garage, two package treatment plants, and dryimg beds. The biological 
processes included contact stabilization in conjunction with aerobic digestion. Biosolids 
were dewatered utilizing the dry beds and applied to agricultural ground. 

In 1991, new chlorinatioddechlonnation facilities were constructed to comply with 
“DES permit revisions. In 1992, additional upgrades included raw sewage flow 
metering and replacement of diffusers within the biological process and aerobic digesters. 
In 1993, the District replaced the original comminuter (grinder) with a small mechanical 
fine screen. In 1997, the blowers were replaced for the contact stabilization package 
plants. 

The District completed a Facility Plan Amendment in April 1998. At that time, the 
District was serving roughly 10,000 P.E. The recommendations of the plan were based 
on the estimated 20-year design capacity of 30,000 P.E. The recommended plan 
included a phased expansion of the treatment facility. The Phase I improvements 
expanded the facilities design capacity ftom 1.2 MGD to 2.0 MGD. 

The Phase I improvements included installation of a second mechanical fine screen, 
replacement of the raw sewage pumps, construction of a two-ring oxidation ditch, two 
new final clarifiers, sludge dewatering building, and a chemical feed building. The 
existing package treatment plants were converted to aerobic digestion and sludge storage. 
The project was completed in 1999. The facility discharges to the Fox River through a 
30” outfall that extends from the facility through the Cotton Creek Marsh to the Fox 
River. 

The average daily flow from January 2001 through January 2003 was 1.33 MGD, which 
is 67% of its rated capacity. Similarly, the BOD5 and Total Suspended Solids received at 
the plant represent 82% and 70% of the facilities design capacity. The Illinois EPA 
typically places facilities that receive over 80% of their rated capacity under Critical 
Review and facilities that are operating at 100% of design capacity on Restricted Status. 
The flow considered is determined by the average of the three low-flow months. 
Further discussion of the Wastewater Treatment Facility can be found in Sections 5-8 of 
this document. Section 5 provides an analysis of the existing unit process’s capacity and 
treatment efficiency. It also discusses the process’s ability to meet current and future 
regulatory requirements. Section 6 is devoted to the development and analysis of 
alternative solutions. The environmental impacts and anti-degradation concerns 
associated with expansion of the treatment capacity are addressed in Section 7, while 
Section 8 provides the recommended phasing program, cost estimates, and 
implementation plan. 
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1.6 EXPANSION REQUIREMENTS 

The Facility Planning Area includes roughly 17,000 acres. Approximately 13% of the 
area is developed. The District is anticipating significant growth within the area through 
the twenty-year planning period. The focus of the analysis for expansion of the treatment 
facility should include considerations for existing and future regulatory requirements as 
well as capacity for future development. 

1.7 TOTAL NITROGEN 

The IEPA is conducting research to determine the level of adequacy of the state’s Water 
Quality Standards (WQS) for total nitrogen and total phosphorus. Should the Agency 
determine that a lowering of the WQS for these constituents is necessary, there is the 
potential that Water Quality Based Effluent Limits (WQBEL) will be developed for this 
facility at a future date. Such action may lead to a requirement for additional treatment 
capabilities. 

If a future Total Nitrogen Limit is imposed, the plant would require the addition of a 
denitrification process. The denitrification process converts nitrite. and nitnte to 
nitrogen gas. There are several process designs that will perform this function. The 
recommended nitrification process should be compatible with more than one alternative, 
allowing flexibility should the denitrification process be required. 

1.8 CURRENT PHOSPHOROUS 

Currently, Title 35 of the Illinois Administrative Code only addresses Water Quality 
Standards for phosphorus in lakes or surface water impoundment. The Illinois EPA is in 
the process of changing this standard to incorporate a limit for phosphorus on all rivers, 
and therefore this should be incorporated into any expansion planning. 

1.9 BIOSOLIDS STABILIZATION 

The District operates aerobic digesters for the stabilization of biosolids. The aerobic 
process reduces the Volatile Organic Component sufficient to meet the Federal 503 
regulations for land application of Class B sludge. The District contracts for the land 
application of the biosolids (sludge) on agricultural property. Expansion of these 
facilities compared to other technologies will be reviewed within Section 6 of the Report. 
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