
Exhibit KAM-1 



b 

NORTHERN MORAINE WASTEWATER R E c L A . ~  TION DISTNCT 
WASTEWATER TREATMENT FACILITY 
FACILITYPLAN UPDATE 

Exhibit KAM-1 



NORTHERN MORAINE WASTEWATER RECLAMTION DISTRICT 
WASTEWATER TREATMENT FACILITY 
FACILJUPLAN UPDATE 

7. ANTIDEGRADATION AND ENVIRONMENTAL M A C T  ANALYSlS 

7.1 GENERAL DISCUSSION 

The Northern Moraine Wastewater Reclamation District's responsible for providing sanitary 
service and treatment for the communities within the Facility Planning Area. Sections 1 through 
6 describe the Facility Planning Area, the anticipated development, collection system and 
treatment facility expansion needs in detail. As the designated management agency, the District 
is also responsible for meeting the long-range goals of the Clean Water Act and to minimize the 
environmental impacts of pollution from the sanitary waste generated within the Facility 
Planning Area. 

The District has and continues to work with each of the affected communities by providing 
sanitary service, encouraging responsible development practices and working with state and local 
agencies to clean-up the Fox River. 

In addition to actively pursuing solutions to the communities wastewater collection needs, the 
District has invested in upgrading the treatment facility with newer technologies to meet the 
needs of the Fox River Watershed. Some of the improvements to protect the environment 
incorporated into the last expansion include: 

Expansion of the biological facilities to include ammonia removal 
Upgrade of the biosolids stabilization facilities with sludge dewatering and land application 
Removal of the sludge drying beds which were located within the 100 year flood plain 
Providing sufficient hydraulic capacity to provide treatment to 100% of wet weather flows 

Based on the comprehensive plans provided by the surrounding communities, the wastewater 
treatment facility must be ultimately expanded to 10.0 MGD. As described in Section 6, 
expansion of the treatment facility will occur over four additional phases. While this report is 
required to address the next phase, a more appropriate and proactive approach is to identify the 
long range impacts of growth, discuss potential alternative solutions and develop a plan of action 
that is appropriate and provides the greatest benefit to the environment and public served. 

As shown in Section 5, the wastewater treatment facility's performance has been outstanding. 
The BODS, suspended solids, ammonia, fecal, p B  and temperature are continuously well below 
the "DES Permit Limits. 

The District is committed to upgrading the wastewater treatment facility in a manner that will be 
a benefit to both the communities served and ecosystem surrounding the Fox River. The fvst 
step in the analysis is to identify the parameters of concern with an increase in discharge. The 
second is to discuss the parameters and impacts with stakeholders. The third is to develop 
alternatives to minimize the impact, or even better, to improve the existing conditions. 
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7.1.1 Reclamation Facility's Historical Perjomance 

Since completion of the 1999 expansion, the 
performance of the treatment facility has been 
exceptional. The District does not have any 
combined sewer overflows, sanitary sewer 
overflows or even basement back-ups related to 
wet weather events. Not only has the District done 
an outstanding job of maintaining the. collection 
system, but the water quality of the treatment 
facility's effluent is significantly below the 
"DES Permits Limits established by the Illinois 
EPA, as shown in Section 5. The average daily 
flow over the time period has been 1.25 MGD. 

The current NPDES permit limits effluent BOD5 
concentration to 20 mgA based on a monthly 
average. The eflluent from the plant ranges from 
less than 2 to a maximum of 5 mg/l with an 
average effluent concentration 3.6 mg/l. The 
current process is in excess of 98% efficient in 
removing of the influent BOD5. 

The plant's performance for suspended solids 
removal is equally effective. The monthly effluent 
suspended solids limit ranges from less than 3 mg/l 
to a maximum of 6 mgA. The average suspended 
solids concentration for the last three years is 4.1 
mgd compared to a NPDES permit limit of 25 
mg/l. The suspended solids removal efficiency of 
the plant is in excess of 98%. 

The e a e n t  ammonia is also in continuous 
compliance with the NPDES Permit. The average 
effluent ammonia over the 36-month period has 
been 0.06 mg/l. 

The existing process consistently provides 
adequate treatment to meet the proposed BOD5, 
Total Suspended Solids, and Ammonia effluent 
limits. 

7-2 Exhibit KAM-1 



NORTHERN MORAINE WASTEWATER %CUM TION DISTRICT 
WASTEWATER TREATMENTFACILITY 
FACILITYPLAN UPDATE 

7.2 ENVIRONMENTAL AREAS OF CONCERN 

Areas of environmental concern include not only the river, but the wetlands and nature preserves 
within the area. The wildlife habitat and open space represent a significant portion of Facility 
Planning Area. Each community is responsible for creating and implementing criteria to protect 
the environment from impacts of development. The comprehensive plans prepared by the 
communities within the FPA recognize the importance of preserving open space and 
incorporating responsible development. Ordinances and development practices to minimize 
urban run-off from impacting the environment is encouraged. 

The most significant concern for expansion of the treatment facility includes the quality of the 
final effluent. The plant’s current effluent quality is exceptional. However, growth within the 
Facility Planning Area will lead to higher pollutant loading from other sources. Furthermore, 
concerns over impacts on the surrounding environment including wetlands, wildlife habitat and 
endangered species must be considered in development of comprehensive collection system and 
treatment plan. 

7.2.1 Water Quality Concerns 

The Clean Water Act was established to protect and revive the lakes, rivers, and streams 
throughout the United States. Restoring their quality is crucial in maintaining a healthy 
environment and ensuring the sustainability of these waters for all to use and enjoy. 

Title 35 of the Illinois Administrative Code Section 302 establishes the method for determining, 
implementing, and regulating Water Quality Standards. Section 302.105 - Antidegradation has 
been added to protect existing uses of all water, maintain the quality of waters, and prevent 
unnecessary deterioration of the State. 

The Clean Water Act also established the NPDES Permitting program managed hy the state 
agencies. There are two methods of determining effluent limits under consideration. The first is 
Water Quality Based Effluent Limits (WQBEL’s). WQBEL’s have historically been used 
throughout Illinois to establish the NFJDES Permit Limits for POW Discharges. 
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The second approach is to study a particular body of water and establish TMDL’s (Total 
Maximum Daily Load) based on the ecosystem’s ability to receive pollutants without having an 
adverse effect on the streams ability to support its designated uses. 

TMDL is short for Total Maximum Daily Load. 
TMDL’s set pollution reduction goals that are necessary to improve the quality of 
impaired waters. 
A TMDL takes a watershed approach in determining the pollutant load that can be 
allowed in a given lake or stream. By taking a watershed approach, a TMDL considers all 
potential sources of pollutants, both point and non-point sources. It also takes into 
account a margin of safety, which reflects scientific uncertainty and future growth. The 
effects of seasonal variation are also included. 
In short, a TMDL is calculated using the following equation: 
TMDL= WLA + LA + MOS + SV 
Where: WLA= Waste Load Allocation (point sources) 
LA= Load Allocation (non-point sources) 
MOS= Margin of Safety 
SV= Seasonal Variation 
Section 303(d) of the Clean Water Act does not require the inclusion of an 
Implementation Plan as part of a TMDL. However, Illinois EPA has taken the initiative 
to include Implementation Plans for every TMDL that is developed. (Implementation 
Plans are further explained in The TMDL Process). 

Section 303(d) of the Clean Water Act requires each state to prepare a list of waters of the state 
that are considered to be impaired. The Illinois EPA has recently updated its list of impaired 
waters and issued a Draft 2004 303(d) List. Portions of the Fox River have been placed on the 
Illinois EF’A’s 303(d) list, which identifies waters of the states that are considered to be impaired 
with respect to their desired use. The Northern Moraine Wastewater Reclamation District 
discharges to segment DT-22, which has been identified as impaired on the medium priority list. 

Segment DT 22 includes 8.15 miles of the Fox River. The segment was placed on the list in 
2002. The assessment was based on site-specific data and included codes 230,260, 700 and 869. 
Assessment program Code 230 indicates data is physicav chemical ambient Water Quality 
Monitoring Network Data, which contains a sampling station within the segment, but the data is 
5 years old. Code 260 indicates that some of the data is derived fiom an actual fish-tissue 
analysis, which is very strong data. Code 700 identifies an Intensive Basin Survey, but again the 
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data is over 5 years old. Finally Code 869 indicates actual monitoring data that is over 5 years 
old collected by sources other than the Illinois EPA. 

In order to determine if a particular segment is impaired, the Illinois EPA compares the available 
data to applicable water quality standards depending on the designated use for the segment. The 
water quality standards used for comparison to the field data are show below. 

The designated uses for this reach that did not achieve Full Support include 20-N won-Support 
for Aquatic Life), 21-P (partial Support Fish Consumption), 42-N (Non-Support for Primary 
Contact). When a segment is found to be Partial support or Nonsupport for a designated use, the 
segment is defmed as impaired. The Illinois EPA then defines the potential causes and sources 
of impairment for those uses. 
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In the 2002 - 303(d) List the Illinois EPA provided a level of confidence for each cause. The 
coding has changed for the 2004 - 303(d) List. The potential causes for the Draft 2004 303(d) 
List arecoded 1100,1500, 1610, 1710,2100,2210and9410. 

Code 1500 refers to ‘‘Other Flow Regime Alterations” which is defined as site specific barriers 
such as dams. Similarly Code 1610 is defmed as “Physical-Habitat Alterations” and refers to the 
conditions of the bank stability or channel alteration. Code 1710 is defined as ‘Total Fecal 
Coliform Bacteria” and is determined by a geometric mean. The General Use Standard limit is 
200 count / 100 ml sample. If the samples exceed this then the segment is considered impaired 
for primary contact use (swimming). 

Code1100 is defined as SedimentatiodSiltation. The impairment rating of siltation may be 
obtained by either of two methodologies. The first is samples of sediment contain silt/mud in 
excess of 34% by volume. The second is if a water quality sample’s total suspended solids 
exceed 116 mfl. Code 2100 is defmed as “Total Suspended Solids” and is based water samples 
that demonstrate the suspended solids has exceed 116 mgA in at least one sample. In parallel 
Code 2210 is defmed as Excess Algal Growth. This impairment is based on documented site 
specific knowledge and usually contributes to the total suspended solids within the segment. 
Finally Code 9410 identifies “PCB Contamination” of the sediment. The contamination is 
commonly based on actual fish tissue samples. 

The listing for potential sources for these causes in the Draft 2004 303(d) List include 4000, 
7000, 7400, 8700 and 9000. Code 4000 relates to Urban Run-off and storm sewer discharges 
based upon actual observations andor other existing data. Code 7000 refers to 
“Hydromodifications” and are generally defined as alterations of a channel habitat based upon 
actual observations and is related to Code 7400 “Flow RegulationModifications” which 
identifies the dam. 

Code 8700 “Recreation and Tourism Activity” is defined as a potential source due to turbulence 
or wave action caused by high boat usage. Code 9000 ‘‘Source Unknown” is a catch all 
identifying that other sources contribute to the problem, but have not been specifically 
mentioned. 

Interestingly, neither Code 200 “Municipal Point Sources” or 6500 “On-Site Wastewater 
Systems” were not identified. 
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7.2.2 Threatened and Endangered Species 

The Illinois Department of Natural Resources was contacted for a preliminary analysis to 
identify any endangered species that may be affected by the expansion project. Mike Branham 
reviewed the project and issued a final Consultation Agency Action Report which stated: 

&<This Project is in the vicinity of the Cotton Creek Marsh Nature Preservd Natural 
Area, which supports numerous listed species. Phase II of this project is unlike& to 
jeopardize these protected resources’: 

During our discussions with IDNR, Mike Branham’s preliminary determination identified the 
potential of the Blanding’s turtle as an endangered species. We also discussed aquatic species 
that could be affected. Mike’s database did not show the presence of these near the outfall 
location. However, we are aware that some endangered species are located in downstream 
segments of the Fox River. For example, the Iowa Darter is listed as endangered in Illinois. The 
Black Sandshell and Spike mussels are also listed as threatened in Illiois. In accordance with 
Title 17 Adminiswative Code Part 1075.40, a Detailed Action Report must be completed and 
submitted to the Illinois DNR for this project. It is intended that this Section provide information 
and analysis with respect to the indirect, direct, and cumulative impacts of the proposed project. 

Blandinn’s Turtle 

The Blanding Turtle is named for William Blandig, the early 
Philadelphia naturalist who first described it. Blanding’s 
turtles are indigenous to the upper Midwest and Great Lakes 
region. The turtles primarily inhabit marshy shorelines, 
inland streams, and wet meadows. Although essentially 
aquatic, the Blanding’s turtle often wanders about on land, but 
seldom far from water. 

The Blanding’s turtle is a medium sized turtle with an average 
shell length of approximately seven to nine inches and a 
maximum length of 10 inches. Males are larger than females, 
have longer tails, and their plastrons are concave for mating. 

A distinguishing feature of this turtle is the bright yellow chin and throat. The carapace, or upper 
shell, is domed, but slightly flattened along the midline, and is oblong when viewed from above. 
The carapace is speckled with numerous yellow or light-colored flecks or streaks on a dark 
background. The plastron, or lower shell, is yellow with dark blotches symmetrically arranged. 
The head and legs are dark, and usually speckled or mottled with yellow. 
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The Blanding's is a timid turtle and may plunge into water and remain on the bottom for hours 
when alarmed. If away fiom water, the turtle will close itself up within its shell. It is very gentle 
and rarely attempts to bite. 

The turtle is omnivorous. While in the water, it feeds on crustaceans, snails, insects, fiogs, and 
fish. The turtle is very agile and a good swimmer. It is capable of catching live fish, but Crayfish 
appear to be a preferred food when available. When on land, however, it consumes earthworms, 
slugs, grasses, berries, and succulent vegetation. The Blanding's turtle is unique because, unlike 
most turtles, it can swallow food both in and out of the water. 

The Blanding's turtle winters under or near water, in mud 
or under vegetation or debris. Mating occurs in April and 
early May with nesting beginning in early June and lasting 
throughout the month. Mating usually occurs in the water 
during early spring. After fertilization, females will bask 
in the sun with their heads and legs idly extended. This 
warming behavior, called thermoregulation, speeds the 
development of their eggs enabling them to be laid sooner. 
This gives the eggs a better chance of hatching before the 
autumn fiost. This, in hun, allows the hatchlings to grow 
before hibernating, giving the immature turtles a greater 
chance of surviving the winter. I Blandings Turtle 

P i m e  provided by Ohio DNR - 
Department of Wildlife I 

About one-half of the female population breeds annually. Like all turtles, they must lay their 
eggs on land and prefer a patch of sandy ground for nesting. They will travel up to one and a half 
miles from water to nest, and they usually retum to the same nesting site each year. They 
typically lay their eggs during the late afternoon or after dusk. Once they deposit the eggs in the 
ground, the mothers return to the water, and the sun's warmth is used to incubate the nested eggs. 
The clutch may contain fiom 3 to 17 elliptical eggs. Between 65 and 90 days pass before they 
hatch. 

The young are patterned differently from adults; their shells help them blend in with their 
surrounding environment. The hinge of the Blanding's turtle's plastron is not functional until the 
turtle is 3 to 5 years old. Before this age its yellow throat markings are not apparent. Blanding's 
turtles take 18-22 years to reach sexual maturity and may live to be 70 years old. 

A major problem facing the Blanding's turtle is the destruction of its habitat through the 
construction of housing developments, shoreline property and other summer recreation facilities. 
Roads that cross migration routes between the ponds where the turtles hibernate and the areas 
where they nest are particularly hazardous to the species. 

During our discussion with Mr. Branham, the potential of disturbing the nature preserve was 
discussed and we developed the phasing plan presented in Section 6. The plan outlined will 
allow the District to increase the plant capacity fiom 2.0 MGD to 9.0 MGD and minimize the 

7-8 Exhibit KAM-1 



NORTHERNMORAINE WAYASTEWATER RECLAM4TION DISTRICT 
WASTEWATER TREATMENT FACILITY 
FACILITYPLAN UPDATE 

impacts on the adjacent nature preserve. The proposed structures in each phase are constructed 
to the east and south, away from the preserve. 

The existing outfall has sufficient capacity to serve the Phase II Expansion from 2.0 to 3.0 MGD 
Design Average Flow and does not require further action. However, a parallel outfall will be 
required to serve the future phases. Construction of the parallel outfall could be constructed 
through the preserve within the easement, however some conservation practices would need to 
be included to minimize the impact on the environment. Some suggestions discussed included a 
survey to identify any nests within the easement. In addition, silt fence or other barriers should 
be extended to protect the turtles from migrating into the construction site. Throughout 
construction of the outfall, the barrier should be policed routinely to verify that the protection is 
in place and to relocate any turtle that entered the alignment. While these suggestions were 
discussed, a permit or authorization which details the exact plan will need to be acquired at the 
time of the future expansion. 

Iowa Darter fEfheosfoma exilel 

The Iowa Darter has been placed on the Illinois endangered species list. Iowa darters are 
members of the perch family, Percidae. Etheostoma exile is the species scientific name. The 
name is derived from the Greek, etheo meaning filter, stoma meaning mouth while exile is h m  
the Latin meaning slim. 

The Iowa Darter is considered to be a relatively hardy species. They are found h m  northern 
Alberta to southern Quebec and then south to northern Ohio and west to Colorado. The Iowa 
darter is a slow-water species that occurs among vegetation and often over flocculent bottom in 
lakes, ponds, or the slower sections of streams. 

The Iowa Darter is a moderate-sized darter with a mature length of 2 %”. The males are 
distinguishable by their bright green with dark brown blotches and small red spots while females 
are gray brown without bright pigmentation. 

7-9 Exhibit KAM-1 



NORTHERN MORAINE WASTEWATER RECLAMATION DISTRICT 
WASTEWATER TREATMWV~FACILIV 
FACILITYPLAN UPDATE 

Older males begin to show color more brilliantly throughout the spawning season. The males are 
territorial in shallow water roughly 50 cm deep. The females join with males and lay their eggs 
in shallow sandy meas or beneath stream banks in April and May. Only a few eggs are laid in 
each spawning sequence. 

Young Iowa darters feed chiefly on entomostracans. The diet increases in complexity with age 
and older individuals feed on amphipods, midge larvae, and other insect larvae. 

Threatened Freshwater Mussels 

The Black Sandshell (Ligumia recta) Mussel's shell is solid, 
dark colored, elongate, and it has well developed teeth and 
pinkish nacre. Males are more pointed posteriorly than the 
females. The ventral edge is convex. The adult mussels size 
ranges from 120 to 150 mm. 

The Black Sandshell is found in the mid-west typically in 
Medium to large rivers in riffles or raceways in gravel or firm 
sand. 

Similar species include SDike, spectaclecase, and 
sandshell. 

The Spike or Lady Finger Mussel (Elliplio dilututu) has a 
thick, elongated shell, which is greenish brown or black. The 
nacre or mother of pearl is typically a shade of purple. The 
anterior end of the mussel is rounded while the posterior end 
is slightly pointed. Adult mussels are typically 5 inches in 
length. 

The Spike mussels are typically found in small to large 
streams and occasionally in lakes with mud or gravel bottoms. 

Freshwater mussels have been an important source of 
food, tools, buttons, and jewelry. Native Americans relied 
on mussels to provide meat and the shells to make tools, 
pottery and jewelry. The button industry originated in the 
Midwest. In the early 19OOs, the only type of button 
available was one punched from the shell of a freshwater 
mussel. In the 1940s, plastic was invented and the shell 
button industry folded. 

Soon after it was discovered that the nacre of some North 
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American mussels could be used for nuclei to culture pearls. Today, the cultured pearl industry is 
a multimillion dollar business. Mussels are also an important part of the em-system. They 
provide a food source for muskrats, raccoons, waterfowl, and fish. 

Most freshwater mussels have muscular foot. The mussel walks through the substrate with its 
foot. The mussels also have specialized gills that allow the mussel to breathe and filter-feed. 
The siphons are located at the rear end and are sometimes visible sticking out of the substrate. 

Water is drawn into the gills, which extracts oxygen and food consisting of algae and decaying 
organic matter. 

Freshwater mussel's larval stage is parasitic. During the breeding season, males release sperm 
into the water. The female filter the sperm out of the water and fertilizes her eggs. The embryos 
are retained by the female until they grow to larvae. The larvae are called glochidia. 

The glochidia attach to a passing fish's gills. Those that do not attach to a host will not develop 
or survive. The glochidia that are attached to fish develop into juveniles and then drop to the 
stream bottom. Depending on whether or not the juvenile mussels have landed in a suitable 
habitat will determine their fate as they are unable to move long distances. 

Because they are relatively immobile, mussels are sensitive to changes in the environment. 
Habitat alteration, unstable stream bottoms, changes in water quality, and competition from 
introduced species effect the mussels ability to reproduce and survive. While mussels close their 
shells to avoid predators and pollutants, long-term water quality problems in a watershed will 
eventually kill them. 
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7.3 MEETINGS WITH STAKEHOLDERS 

The District has consulted with the Illinois EPA, Illinois DNR, Friends of the Fox, the Fox River 
Study Group and Sierra Club to help address the water quality concerns with expansion of the 
treatment facility. 

Sierra Club is America's oldest and largest grassroots environmental organization. The Sierra 
Club has national, state, and local chapters, which highlight issues of concern on the 
environment. The Illinois Sierra Club is very active in the study and protection of waterways 
throughout the state including the Fox River. 

Similarly, Friends of the Fox is a non-profit organization established for the purpose of 
protecting and maintaining the quality of the Fox River and its tributaries. Both organizations 
are attempting to work closely with communities to promote responsible development. 

The Fox River Study Group (FRSG) is a coalition formed to address sustainable growth and 
water quality issues in the Fox River Watershed. The coalition members include Sierra Club, 
Friends of the Fox, Fox River Ecosystem Partnership, local municipalities, state agencies, and 
other interested parties. The FRSG scope has expanded its scope to the development of a 
comprehensive model of the Fox River Watershed. This project has been broken into three 
phases. The first phase of this initiative is to compile current water quality and land use 
information in the watershed. 

The Illinois State Water Survey has completed the Phase I Report. The Phase I Report 
quantified the data that has been collected and identified areas that more specific data is required 
prior to development of the model. The ultimate goal is development of a watershed model that 
will lead to a better understanding of the water quality issues, provide a tool to assist in the 
decision-making regarding future development, and ultimately improve the water quality in the 
watershed. 

Recognizing that a TMDL Study for the Fox River will not be completed until some future point, 
the most direct solution is to discuss the issues with the stakeholders and develop practical 
discharge limits that can be agreed upon. Ms. Cindy Skrukrud is a member of all three 
organizations and has become an asset in organizing and enlisting stakeholder input for several 
communities within the Fox River Watershed. 

We contacted Ms. Skrukrud to discuss the Facility Plan Update, the parameters and needs of the 
communities within the Facility Planning Area. During our conversations, it was recognized that 
while the District had an obligation to expand to serve the community, it could incorporate 
flexibility within the design to minimize the effects of the increased discharge. We discussed the 
positive effects of providing sanitary service to the homes along the River and the removal of the 
septic systems. We also discussed the potential for wetland creation or other effluent reuse 
options that could be beneficial. 
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Lastly, we discussed the need for the District to upgrade the process to improve the effluent 
quality and the District's progressive approach to removing specific parameters such as 
suspended solids, total nitrogen and phosphorus. 

The suspended solids issue within the watershed is not an acute problem, but a chronic issue. 
Most of the suspended solids within the river are caused by algal blooms and storm water run- 
off. While the suspended solids concentration in the river is typically much higher than the 
District's effluent, any effort to minimize the solids concentration is a benefit to the environment. 
Furthermore, higher suspended solids concentrations from a treatment facility are typically 
accompanied by higher BOD3 loadings, which are also detrimental to the ecosystems ability to 
support aquatic life. Therefore, it was agreed that superior suspended solids removal was 
important to incorporate into to any "DES permit that resulted in an increased discharge. The 
proposed limit would allow the District to maintain the current standard for weekly and monthly 
limits, but add an annual limit which equates to 10 mgfl. The existing plant performance has 
been able to meet this limit and all future expansions will ensure that the plant's performance 
will consistently provide superior effluent quality. 

While dissolved oxygen withii this segment was not listed as a source of impairment, low 
dissolved oxygen is an issue in segments further downstream. In addition, the listing for 
suspended solids concentrations is partially attributed to algal blooms. The essential nutrients for 
algal blooms can be related to phosphorus and total nitrogen. Based on discussions with Ms. 
S!uu!aud, it was determined that the treatment facility design should incorporate biological 
removal of both nitrogen and phosphorus. 

A numeric limit for phosphorus removal of 1 mg/l has been proposed by to the Pollution Control 
Board. Biological Phosphorus removal would likely be able to accomplish this limit, but winter 
operation may make it more difficult as the metabolism of the micro-organisms decreases during 
winter operation. Therefore, it is proposed that a chemical polishing be added to the process to 
ensure adequate phosphorus removal. In addition, chemical phosphorus removal will be 
incorporated into the sludge digestion process to prevent recycling of phosphorus with the liquid 
stream fiom the stabilization process. Based on the discussions, it was agreed that the District 
was taking a proactive approach to phosphorus removal. It was agreed that the District would 
achieve a 1 mg/l phosphorus limit on an annual basis. The phosphorus is to be sampled and 
recorded on the same frequency as ammonia, three times per week. 

Without a TMDL or proposed numeric limits, the issue of limits for total nitrogen is more 
difficult. The District recognizes the benefits of total nitrogen removal. It was agreed that the 
biological process design would include the denitrification process. But, again the process is 
subject to the slower metabolism of the micro-organisms during the cold weather months. It was 
agreed that while a numeric limit would not be placed on the effluent, the plant would monitor 
the effluent TKN and report it on the DMR's. This will allow the stakeholders in the watershed 
to better evaluate the capabilities of the process and the impacts of the effluent on the stream 
during a future TMDL study. 
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Lastly, we discussed the potential for water reuse within the watershed. Currently, there are not 
any proposed golf courses or significant reuse sites planned close to the treatment facility. We 
also reviewed the existing wetlands and determined that it would be best to not interfere with the 
nature preserve. The largest issue with reuse is storage and conveyance costs. 

In most cases, water reuse storage is not economically feasible or practical in northern Illinois. 
The irrigation season is typically limited to roughly 210 days and really only necessary during 
drier periods, unless the reuse site includes high maintenance areas such as a golf course. 

The second issue is conveyance cost. The reuse of water for a practical application needs to be 
economically feasible. Application sites that are close in proximity to the treatment facility 
provide the most promise. Another application might be to incorporate the reuse water as a 
source for cooling water. While discussions regarding natural gas power generation facilities 
have been discussed in the area, there are not any active opportunities to be investigated. 

In summary, it was agreed that both stakeholders and the District should continue to look for 
opportunities to promote reuse within the Facility Planning Area. By partnering with the 
communities, conservation areas and development, the District may be able to incorporate 
beneficial reuse to its efforts toward antidegadation. 
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7.4 IMPACTS OF EXPANSION 

The most significant impact of expansion on the environment will be from an increased 
discharge to the Fox River. Based on the February 2003 map, the 7 day -10 year low flow for 
the Fox River at this point is 101 cubic feet per second. 

In our meetings with the Illinois EPA, the staff requested that we address each of the listed 
potential causes for impairment identified in the 303(d) listing of the segment and develop 
solutions for minimizing or eliminating the impact to the Fox River. The Sierra Club also 
requested that we address any additional Water Quality Standards that may be impacted due to 
an increase in discharge, in accordance with the Section 302.105 Antidegradation. 

Background data on the current condition of the Fox River was required to evaluate the impact of 
the expansion. The District is currently a participating member of the Fox River Study Group’s 
River Monitoring Program. The Northern Moraine Wastewater Reclamation District’s discharge 
is between the Route 176 in Island Lake and the Prairie Trail Bridge in Algonquin sampling 
sites. Samples are taken every other Tuesday to better document the water quality within the 
Fox River. The point source dischargers within the contributing watersheds include Northern 
Moraine WRD, Lake Barrington Shores, Wauconda, Fox River Grove, TCR, Crystal Lake, Lake- 
in-the-Hills, Barrington and Cary treatment plants. 

In addition, there while there is only one dam, the pool stretches f?om the Algonquin dam to 
north of the upper sampling point. This pool is a large recreational area for boats. However, the 
flow is slow moving and has allowed sedimentation to build on the river bottom. 

Code stated previously, the Illinois EPA had identified impairment of the segment based on 
criteria. 

7.4.1 “Other Flow Regime Alterations” 

This cause of impairment is related to existence of the Algonquin Dam, which creates a 
recreational pool that extends for 8 miles. The District’s proposed expansion does not effect this 
impairment either positively or negatively as it is a physical barrier. 

7.4.2 “Physical-Habitat Alterations” 

Similarly, this impairment is related to the topographic conditions of the river and take into 
consideration bank stabilization, erosion and channel alterations. The 7 day low flow is 101 
CFS, the additional flow from the treatment facility would represent only a 2% increase and 
therefore does not effect this criteria. 

7-15 Exhibit KAM-1 



NORTHWW MORAINE WASTEWATER RECLAMTION DISTRICT 

FACILITY PLAN UPDATE 
WASTEWATER TREATMENT FACILITY 

7.4.3 Total Fecal Coliform Bacteria 

The fecal count in the River has been monitored by the Fox River Study Group. Sampling is 
completed every two weeks. The average fecal count ffom April of 2002 to April of 2003 was 
for the Route 176 site was 176 with a high of 1,160 on August 6" 2002. Without this sample, the 
average would have been 20. Similarly, the average fecal count at the Algonquin site was 233, 
but the peak was again on August 6" 2002. The average without the August 6" results would 
have been only 69. However, samples at the Algonquin sampling site exceed the water quality 
standard of 200 in 3 of the 24 samples taken during the one year period: august 6, 2002, 
September 3,2002 and February 4,2003. 

We compared those results with the Daily Monitoring Reports of the Northern Moraine WRD. 
Samples taken August 5 2002 resulted in a count of 5 .  Similarly, the sample taken on September 
4, 2002 revealed a count of 6 and February 3, 2003 counted 23. Clearly the effluent from the 
wastewater treatment facility is not significantly contributing to the fecal coliform issue. 

We also reviewed the available flow data during the periods of the Water Quality Standards 
violations to the USGS stream flow data. The streamflow data does not indicate any significant 
changes in flow ffom either rainfall or drought. At the time of this report, the District did not 
possess any additional data that would indicate other point sources within the reach were 
experiencing significant problems. The source of the problem could have been related to 
multiple events. 

However, it is recognized that several structures along the river are served by private septic 
systems. While the source of the water quality violation has not been linked to the systems, it is 
known that they are a potential source. The District is committed to extending service to these 
units as soon as practical. 

7.4.4 SedimentatiodSiltation. 

The daily monitoring reports provided by the District demonstrate theat the wastewater treatment 
facility has consistently produced very high quality effluent. Analysis of the data reveals that the 
average suspended solids concentration has been 3 mgil with a maximum monthly concentration 
of 6 mgil. In short, the treatment facility is not directly contributing to the issue. Siltation and 
sedimentation issues are commonly caused by the combination of urban run-off and dams. The 
dams create a pool upstream with very slow velocities. As a result, settling occurs as the 
velocity in the channel is well below the scouring requirements to re-suspend particles. 

The pool is heavily used for recreational purposes and will likely remain. Expansion of the 
treatment facility has little effect on the sedimentation issue. However, the District intends to 
continue to produce a very high quality effluent and has agreed to an annual permit limit not to 
exceed 10 mgA. 
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7.4.5 Total Suspended Solids 

Segment DT-22 has been listed as impaired for Total Suspended Solids (TSS). This 
classification would suggest that at some point a sample demonstrated the TSS concentration 
exceed 116 mg. After reviewing the data collected by the Fox River Study Group, the 
maximum concentration at either the Route 176 Site or Algonquin Dam was 56 mg/l, which is 
less than half of the recommended limitation. This sample was also taken on August 6,2002. 

Similar to the previous section, the District is committed to ensuring the effluent meets very 
stringent standards and is willing to accept an annual limit of 10 m/V. However, it is recognized 
that the Suspended solids in the River are not necessarily directly related to effluent TSS. Algal 
blooms significantly contribute to the clarity of the water. In response the District and 
stakeholders have agreed that the expanded plant will incorporate phosphorus removal and 
denitrification improvements to limit the nutrient contribution to the river. 

7.4.6 &cess Algal Growth 

This impairment is based on documented site specific knowledge and usually contributes to the 
total suspended solids within the segment. The Fox River Monitoring reports definitely show a 
seasonal trend for increases in Chlorophyll a and biomass within the river with the peak in mid to 
late summer. 

The presence of algal blooms is conditioned upon the biology of the river, but results in low 
dissolved oxygen conditions. These low dissolved oxygen conditions can have a significant 
impact on the endangered species identified earlier in the report. While the existence of the pool 
and sedimentation upstream of the dam are the most significant factors in promoting the algal 
bloom% the addition of nutrients i?om treatment facility effluent also contributes. Therefore, the 
District has agreed to provide phosphorus removal and the denitrification process to minimize 
the plant’s contribution to the issue. 

7.4.7 PCB Contamination 

PCB contamination is commonly related to sedimentation issues. The sampling procedures 
typically include a fish tissue analysis. However, the Northern Moraine WRD treatment facility 
does not effect this impairment. The facility treats domestic wastewater and PCB levels have not 
been an issue in the effluent. 
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7.5 REDUCING IMPACTS OF EXPANSION 

7.5.1 Removal of Private Septic Systems 

Much of the shoreline and low-lying areas adjacent to the river are populated by residences, 
which possess private wells and septic systems. The soil and topographic conditions within 
these areas have raised concerns over the effectiveness of the septic systems and seepage fields. 
The District is making strong commitment to identify methods for extending service these 
existing residents. The benefit of this effort will be the removal of the seepage fields that may 
find relief near the river. 

The best example of this effort is the District’s intergovernmental agreement with the Village of 
Port Barrington. The Village includes roughly 270 homes that are currently served by private 
well and septic systems. Many of these homes are adjacent to the Fox River in low-lying areas. 
As a result several properties have experienced issues with failing septic systems. The District 
and the Village have combined forces and developed a plan for construction of a low-pressure 
sewer system to resolve this issue. Construction of the sewer system is expected to begin in the 
spring of 2005. 

Similarly the Village has been working with the Village of Holiday Hills and others to extend 
service to the older established homes with septic systems. Recognizing that removal of the 
seepage fields &om properties adjacent to Fox River is a direct benefit to the water quality within 
the river. While, Section 3 of this report identifies the conceptual routing, layout and costs of 
these endeavors, the District and affected communities are preparing to begin the preliminary 
designs for the improvements, which will provide a more detailed analysis and better define the 
cost of the improvements. Before the homeowners and Village’s can make a defmite 
commitment to each phase of the project, funding must be identified and secured. The 
communities and District are actively seeking loans and grants to bring these projects to hition. 

7.5.2 Reducing construction impacts on wetland 

While the District has no authority to impact or dictate development practices, the District’s 
responsibilities is to improve the environment within its jurisdiction through providing superior 
collection and treatment solutions. The District has developed a collection system plan that 
minimizes the impact on the existing wetlands and open space. 

As described above, several areas are planned to be served using the low-pressure sewer system. 
Since the system is pumped, the concerns of maintaining the minimum slope and grade for a 
properly functioning system is unnecessary. As a result deep open excavation is not required. 
Much of the main line is small enough in diameter to be installed using directional boring. 
Directional boring is a trenchless technology that only requires excavation at each end of the line 
and minimizes disturbing the ground surface or environmentally sensitive areas. 
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Similarly the District is implementing trenchless technology into construction of force mains 
where practical. The District is currently constructing a regional lift station along Darrel Road in 
Port Barrington. The lift station serves the far southeast portion of the Facility Planning Area. 
The force main from the lift station parallels Darrel Road and crosses the wetlands and drainage 
ditch that drain from Slocum Lake to the Fox River. The developer has suggested installing the 
force main utilizing the directional boring technology to minimize disturbing the natural habitat. 
This project will be completed in the winter of 2004. This same approach is planned to be used 
for the future lift station and force main which crosses Mutton Creek. 

Directional boring has not progressed sufficiently, yet to maintain the tight tolerances required 
for major gravity sewers. Section 3 details the District’s plan that includes routing the major 
interceptor sewer system along the existing right-of-way where practical instead of installing it 
through the wetlands and low-lying areas. While this plan is slightly more expensive for 
construction, the alignment will minimize the construction and long-term maintenance impacts 
within sensitive areas. 

7.5.3 Water Reuse 

One of the methods for reducing the impact from the plant expansion would be to incorporate a 
water reuse program into the project. Reviewing the Land Use Plan and the Facility Planning 
Area Boundary, conservation areas and golf courses are the most eligible recipients for reuse 
water. 

During discussions with the stakeholders , it was recognized that the District did not currently 
control property to incorporate spray irrigation into the proposed expansion from 2.0 to 3.0 
MGD. It was concluded that the project could incorporate some beneficial reuse on-site in the 
NPW system and irrigate the plant site. 

It was also agreed as development within the facility planning area occurs that the District should 
investigate opportunities to irrigate future golf courses or provide reclaimed water for businesses 
where appropriate. 

7.5.4 Biological Nutrient Removal 

One approach to mitigating the impacts of the increased discharge quantity is to reduce the 
concentration of nutrients discharged from the treatment facility. The current biological process 
is single stage nitrification utilizing an oxidation ditch. The performance of the process has been 
exceptional and produced effiuent results well below the current NPDES Permit Limits, 
including ammonia. However, this process does not address concerns over total nitrogen and 
phosphorus, which are contributing factors to the algae blooms. 
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It is well documented that the dams along the Fox River create the still water environment that 
promotes algae blooms. Removal of the dams has been discussed in several forums, and some 
are under consideration for removal. Yet, it is very unlikely that all the dams, particularly the 
Algonquin Dam, would be removed. 

Without removal of the dams, the next best solution is to minimize the nutrients that algae need 
for reproduction. The District does not normally conduct laboratory analysis for effluent TKN 
and phosphorus. The emuent TKN and phosphorus concentrations are estimated to be 15.0 and 
5.0 mgh, respectively. The District will be performing tests to verify these estimates in the 
future. At design average flow, this would equate to an average daily loading of 375 Ibs of TKN 
and 125 Ibs. of Phosphorus. The water quality data at the FRSG sampling site downstream of 
the plant indicates that the average concentration of TKN was 1.80 mg/l and Phosphorus was 
0.29 mgil fiom April 2002 through April 2003. The based on an estimated flow for the 
Algonquin sampling site of 700 cfs multiplied by the sampled concentrations, the average total 
6,795 Ibdday of TKN and 1,093 IbsJday of Phosphorus. It can be extrapolated that the District 
is currently contributing 2.3 % of the TKN and 4.7% ofthe phosphorus in the River. 

Phosphorus removal in wastewater treatment can be accomplished either through chemical 
precipitation or by biological means. Most biological phosphorus removal systems include an 
anaerobic selector zone to promote the survival of microorganisms that adsorb Phosphorus. 

Nitrogen removal is commonly accomplished through the denitrification process. The 
denitrification process occurs under anoxic conditions, thereby starving the microorganisms for 
oxygen. The microorganisms are forced to breakdown the nitrate and nitrite molecules produced 
during nitrification to oxygen and nitrogen gas. 

The District’s wastewater treatment facility biological process includes an oxidation ditch. This 
reactor configuration could be readily converted fiom extended aeration to a Biological Nutrient 
Removal (BNR) process. The BNR process includes anaerobic, anoxic, and oxygen rich zones 
withiin different basins. Control of the dissolved oxygen concentration in each of the basins is 
required to create the optimum environment for each process. 

The upgrades would include the addition of dissolved oxygen probes in each stage of the process 
and control of the dissolved oxygen within each stage of the process. The oxygen introduced 
into each basin is controlled by the speed at which the mechanical aerators rotate. By installing 
VFD’s on the drives for the aerators, the control system will be able to maintain the desired 
dissolved oxygen concentration in each basin. 

Envirex, the manufacturer of the existing equipment, has a number of plants currently operating 
the BNR process in Wisconsin. Based on their experience, the District’s plant should be able to 
achieve Biological Nutrient Removal with only these changes. Phosphorus effluent 
concentrations fiom BNR facilities can range, but typical results seldom exceed 1.5 mgA. It is 
recommended that chemical polishing be incorporated into the process to achieve phsporus 
levels below 1 mg/l. 
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The additional cost associated for inclusion of the BNR process to the oxidation ditch process is 
approximately $210,000. 

7.5.5 SuspendedSolih Removal 

Segment DT-22 was also impaired for suspended solids concentration. The efnuent fiom the 
existing treatment facility has been outstanding. To ensure continued performance at this level, 
it was suggested that the expansion incorporate clarifiers adequately sized to provide tertiary 
treatment. 

The Phase I1 peak hourly flow (PHF) is 7.5 MGD. The existing secondary clarifiers are 85 feet 
in diameter. The total surface area would is 5,675 sq ft and the surface loading rate would be 
660 gpd/sq ft at PHF. It is proposed that the new NPDES permit allow the maintenance of the 
current concentration limits and incorporate an annual average limit of 109 mg/l. While the 
existing clarifiers are sufficient to meet the Phase I1 requirements, future phases will require the 
construction of additional clarifiers. 

7.5.6 NPDES Permitting 

The current "DES Permit has limits on BODS, TSS, and Ammonia. Based on the historical 
performance of the facility, it is projected that the expanded treatment facility will not exceed the 
current annual permitted pounds contribution for BODS, TSS or Ammonia. 

In addition, if biological nutrient removal is incorporated into the design, effluent phosphorus 
and total nitrogen will be significantly reduced. These improvements in conjunction with the 
investment into removal of the private septic systems result in a net benefit to the Fox River. 

As such, the Iowa Darter, Black Sandshell Mussel, and Spike Mussel should be unaffected by the 
increased discharge quantity. Furthermore, the Blanding's Turtle should be unaffected by the 
construction progress. 

Therefore, it is recommended that the expanded permit increase the design average flow to 3.0 
MGD and Design Maximum Flow to 7.5MGD. The permit could maintain the same weekly and 
monthly effluent concentration limits, but incorporate annual limits for BODS, TSS and 
Ammonia to represent the allotted discharge pounds of pollutants in the existing "DES Permit. 

With respect to Phosphorus and Total Nitrogen, it is recommended that the Permit include a 
monthly Phosphorus limit of 1 mg/l and monitoring and reporting requirements for Total 
Nitrogen on the same frequency as BOD5 and TSS. Total Nitrogen limits should not be 
incorporated into the Permit until such time as the Illinois EPA has completed and accepted a 
TMDL model. An example of the NPDES Permit Limits is shown on the following page. 
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NPDES Permit No. lL0028541 

Effluent Limfiations, Monitoring and Reporting 

Suggested 

Dischame Number@) and Name@): 001 -Wastewater Treatment Plant Outfall 

Load limits computed based on an average flow (DAF) of 2.0 MGD (design maximum flow (DMF) of 5.0 MGD). 

From the effective date of this permit until the completion of the treatment plant expansion, the effluent of me above 
discharge(s1 shall be monitored at all times as follow: 

Parameter 

Parameter 

Flow 

CBODs 

Suspended Solids 

PH 

Fecal Coliform 

Parameter 

Chlorine Residual 

Ammonia Nitmgen 
As (N) 

Phosphorus 

TKN 

LOAD LIMITS Ibdday CONCENTRATION 
OAF (DMFY LIMITS mail 

Monthly Weekly Monthly Weekly Sample 
Average Average Average Average Frequency 

334 667 
(834) (1668) 

20 

Continuous 

40 1 daydweek 

417 751 
( 1043) (1877) 

25 45 1 daydweek 

Shall be in range of 6 -9 Standard Units 1 dayhveek 

The monthly geometric mean shall not exceed 200 per 100 ml 3 daydweek 

Monthly Daily Sample 
Average Maximum Frequency 

0.05 3daydweek 

April through October 1.5 2.5 3dayshveek 
November through March 3.7 5.1 3dayshveek 

Monitoring Only 3 dayslweek 

Monitoring Only 3 dayshveek 

Sample Type 

Composite 

Composite 

Grab 

Grab 

Sample Type 

Grab 

Composite 
Composite 

Composite 

Composite 

'Load l imb D a d  on design maximum Row shall only apply when flow exceeds design average Row 
"Carbonaceous BOD5 (CBOD,) testng shall be in accordance wnth 40 CFR 136 

Flow shall be reported on the Discharge Monltonng Repm (DMR) as monthly average and daily maximum 

Fecal Co,ifonn sna I be reported on the Discharge Monltonng Report (DMR) as Daily Maximum 

PH shall be reported on the Dtscnarge Mon tonng Report (DMR) as a minimum and a maximum 
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NPDES Permit No. lL0028541 

Effluent Limitations, Monitoring and Repotting 

Suggested 

Discharge Number@) and Name@): 001 -Wastewater Treatment Plant Outfall 

Load limits computed based on an average flow (DAF) of 3.0 MGD (design maximum flow (DMF) of 7.5 MGD). 

From the completion of tne treatment plant expansion until the expirat on date of this permit. the effluent of the above 
dischargep) shall oe monitored at all times as follows: 

Parametei 

Parameter 

Flow 

CBODs 

Suspended Solids 

PH 

Fecal Coliform 

Parameter 

Chlorine Residual 

Ammonia Nitrogen 
As (N) 

Phosphorus 

TKN 

LOAD LIMITS lbslday CONCENTRATION 
DAF (DMF)' LIMITS man 

Annual Monthly Weekly Annual Monthly Weekly Sample 
Average Average Average Average Average Average Frequency 

Continuous 

250 500 1000 10 20 40 3dayshek  
(625) (1,251) (2,502) 

300 625.5 1,126 12 25 45 3dayslweek 
(750) (1%) (2,814) 

Shall be in range of 6 -9 Standard Units 1 dayhveek 

The monthly geometric mean shall not exceed 200 per 100 ml 3 day-& 

Monthly Daily Sample 
Average Maximum Frequency 

0.05 3days/week 

April through October 1.5 2.5 3daydweek 
November through March 3.7 5.1 3daysEweek 

1 .o 
Monfioring Only 

3 dayshveek 

3 dayshveek 

Sample Type 

Composite 

Composite 

Grab 

Grab 

Sample Type 

Grab 

Composite 
Composite 

Composite 

Composite 

*Load .imits based on desrgn rnaxfmum flow shall only apply when flow exceeds design average Row 
"Carbonaceous BOD5 (CBOD5) tesbng snad be in ammance wth 40 CFR 136 

flow shall be reported on the Discharge Monttonng Report (DMR) as monthly average ana daily maxmum 

Fecal Col form shah be reponed on the D scharge Mondonng Report (DMR) as Daily Maximum 

PH ma l l  be reported on the Dscharge Mon lonng Report (DMR) as a m nfmlrm and a maximm 

NPDES Permit No. ILDo28541 
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Influent Monitoring and Reporting 

From the effective date of this permit until expiration date of this permit, the influent to the plant shall be monitored as 
follows 

Parameter Sample Frequency Sample Type 

Flow (MGD) Continuous 

BOD5 3 dayslweek Composite 

Suspended Solids 3 dayslweek Composite 

Phosphorus 3 daydwek composite 

Ammonia 3 dayslweek Composite 

TKN 3 dayslweek Composite 

Influent samples shall be taken at a point representative of the influent. 

Flow (MGD) shall be reported on the Discharge Monitoring Report (DMR) as monthly average and daily maximum 

BODS. Suspenaea Solids. Ammonia. Phosphorus and TKN shah be reprted on the Discharge Monltonng Report 
(DMR) as a concentration monthly average 

NPDES Permit No. lLW28541 

f&mlicable Swdal Condfins to be Added\ 
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