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EXECUTIVE SUMMARY 

This Project Plan is prepared on behalf of the City of Charlevoix, Charlevoix County, Michigan, 

for the purpose of obtaining a Wastewater State Revolving Fund (SRF) loan from the Michigan 

Department of Environmental Quality for the construction of improvements to City of 

Charlevoix’s Wastewater Treatment Plant. The applicant is the City of Charlevoix, and the 

proposed work is at the City’s Wastewater Treatment Plant, which is located just outside the city 

limits in Charlevoix Township. Funding will be obtained through the City of Charlevoix; the 

City of Charlevoix and customer communities will be responsible for the debt retirement.  

The existing Wastewater Treatment Plant is not able to meet the future requirements of the 

current phased facility discharge permit. The current NPDES permit number MI0057737 took 

effect on January 1, 2011, and it expires on October 1, 2014. However, in the case of ammonia 

nitrogen, more restrictive discharge limits are contained in the permit for an effective date 

beginning on October 1, 2014, and still more restrictive limits beginning on December 1, 2015. 

Also, the permit has a schedule of compliance which requires an evaluation of options by 

September 1, 2013, construction of corrective facilities by October 1, 2015, and attainment of 

discharge limits by December 1, 2015. 

In addition to the NPDES permit issues, many components of the 40-year old plant have reached 

the end of their operational life. The plant is in need of significant improvements to meet current 

design and safety standards and to reduce the time and expense required for operation and 

maintenance. As a result, it is necessary that improvements be made that will enable the facility 

to provide the required level of service and meet all permits requirements and regulations. 

Following is a summary of the physical conditions that presently exist at the City of 

Charlevoix’s Wastewater Treatment Plant: 
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1. The plant originally was constructed in 1972. 

2. Mechanical equipment is at or near the end of its useful life and needs to be replaced. 

3. Control systems are old and unreliable and need to be replaced. 

4. Tanks and buildings are degrading and need to be rehabilitated or expanded. 

5. Facilities for plant administrative functions (laboratory, office, record keeping, 

SCADA) are inadequate, cramped, and located in the existing Service Building. 

5. The existing diesel generator is old and requires manual transfer. 

6. Underground yard piping is original and portions need to be replaced. 

The proposed project would include the following elements: 

1. Basic plant upgrades are needed to meet current design and safety standards as well as to 

reduce the time and expense required for operation and maintenance. The basic plant 

upgrades are necessary regardless of the selected treatment alternative. Basic plant 

improvements are summarized as follows: 

a. Headworks – Addition of a redundant screen; repair or replacement of the grit 

collector; addition of a redundant meter at the effluent flume; addition of a bio-filter 

for odor control. 

b. Primary Settling – Repair of the second primary settling tank and replacement of 

mechanical equipment; process piping modifications to enable the plant to function 

as a single unit rather than two separate trains as it is currently configured; covering 

the primary settling tanks to maintain wastewater temperatures and facilitate odor 

control. 

c. Aeration – Depends on alternative selection and will be determined in preliminary 

design. 
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d. Final Settling – Repair of both final settling tanks and replacement of mechanical 

equipment. If Alternate 3 (MBR) is selected, final settling tanks would not be 

required and they could be removed from service. 

e. Disinfection – Conversion from chlorine to ultra-violent disinfection. 

f. Sludge Digesters – Repair of the sludge digesters and replacement of transfer pumps. 

g. Sludge Thickening – Addition of a new process unit to provide thickening of the 

sludge prior to digestion. 

h. Sludge Storage – Provision of a sludge storage tank with volume of 200,000 to 

300,000 gallons. 

i. Administrative Functions and SCADA – Construction of an administration building 

that would include space and facilities for record keeping, office functions, 

laboratory and Supervisory Control and Data Acquisition (SCADA), as well as a 

conference room, lunch room, restrooms and plant SCADA upgrades. 

j. Odor Control – Construction of a bio-filter to control the odors from headworks, 

primary settling and biosolids treatment. 

k. Site Lift Station Force Main – Reconfiguration of the on-site lift station and force 

main to redirect flows from the primary clarifiers to the headworks for preliminary 

treatment and solids removal. 

l. Electrical and HVAC – Replacement of the emergency, standby diesel generator and 

general upgrades to electrical and HVAC systems to bring into compliance with 

current design, code and safety standards. 
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2. Alternate 3: Advanced Treatment, including additional aeration tanks, air and piping 

systems, and an advanced treatment technology such as fixed film aeration or membrane 

bioreactor. The system will perform satisfactorily under City of Charlevoix’s relatively cool 

water conditions that prevail during the winter and allow the WWTP to meet the NPDES 

permit limits in accordance with the schedule of compliance. 

The estimated probable cost for the Wastewater Treatment Plant Improvements project is 

$10,895,000. The City of Charlevoix is pursuing a SRF loan for the project in the approximate 

amount of $10,895,000. Assuming all $10,895,000 is financed with a SRF loan for the 20-year 

period at a 2.50% interest rate, the annual debt retirement and operation, maintenance and 

equipment expense for the proposed project is estimated to be $763,883. It is estimated that the 

sewer bill cost increase for a typical residential customer would be approximately $22.22 per 

month. 



1 
Prepared by Prein&Newhof  s:\2011\2110372 city of charlevoix\rpt\srf project plan\rep 2013-04 srf project plan-draft.docx 

I. PROJECT BACKGROUND 

A. Study Area Characteristics 

1. Delineation of the Study Area 

The study area is defined by the corporate boundaries of the City of Charlevoix, 

Charlevoix Township, Marion Township, and Hayes Township. The service area is 

comprised of the service area of the City of Charlevoix’s Wastewater Treatment Plant, 

which is located at 15116 Lake Shore Drive, just west of the city limits. The footprint 

of the Wastewater Treatment Plant covers approximately three (3) acres of the northern 

portion of the ten (10) acre plant site. A site plan of the existing wastewater treatment 

facility is included in Appendix A. 

The Wastewater Treatment Plant currently serves over 5,000 users in the City of 

Charlevoix, and in the Townships of Charlevoix, Marion, and Hayes (hereinafter 

referred to as the “Townships”). 

Figures 1 and 2 show the study area and the approximate municipal wastewater service 

area boundary, in addition to the existing wastewater collection system, pumping 

facilities, and treatment facility. The City of Charlevoix has service agreements with 

the Townships which are included in Appendix B. Figure 3 is an aerial photograph of 

the existing WWTP site. 

The current rate structure includes sewer service charges based on water meter size and 

a commodity charge, with similar rates for “Rural” customers and “In-City” customers. 

A user charge system will be developed as part of this project plan. 
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2. Land Use in the Study Area 

The existing land uses in the City of Charlevoix portion of the study area consist 

primarily of single family residential, with smaller areas of public reserve (airport, 

cemetery, golf course, school, etc), scenic reserve, marine, commercial and industrial. 

The current land uses in the Charlevoix Township portion of the study area include 

residential, commercial and industrial, and agricultural areas, in addition to scenic 

reserve and mineral resource districts. 

The land uses in the Marion Township portion of the study area consist primarily of 

agricultural, with small areas of residential and commercial. 

The land uses in the Hayes Township portion of the study area consist primarily of 

agricultural, with small areas of residential and commercial. 

The proposed project will occur only on the site of the existing Wastewater Treatment 

Plant and all land use regulations and policies will be followed. No sensitive features, 

such as wetlands, will be impacted. 

Current zoning maps for the City and adjacent townships are included in Appendix C. 

Future land uses in the study area over the 20-year planning period are similar to those 

in the current zoning maps and will not be affected or impacted by the proposed 

project. Upgrades and improvements to the Wastewater Treatment Plant will allow the 

City to continue to provide a high level of sewer service to its customers in addition to 

allowing for future service areas. 
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3. Surface and Ground Waters 

The City of Charlevoix is located adjacent to Lake Michigan, from which the City 

obtains its drinking water. A Year 2004 source water assessment determined that the 

City’s source water (Lake Michigan) had a moderate sensitivity rating along with a 

moderate susceptibility to contamination. The City’s drinking water meets all State and 

Federal requirements. 

The City’s Wastewater Treatment Plant is located south of Lake Shore Drive, more 

than two hundred (200) feet from the shoreline of Lake Michigan. The proposed 

project at the plant site will not adversely impact Lake Michigan surface waters but 

will enable the plant to produce higher quality effluent meeting NPDES permit limits. 

The eastern city limit is defined by the shoreline of Lake Charlevoix. Lake Charlevoix 

stretches from the City of Charlevoix approximately 13 miles southeast to Boyne City 

and approximately 12.5 miles south-southeast to the City of East Jordan. 

The City also encompasses Round Lake, which is an approximately 50-acre body of 

water located on the waterway between Lake Michigan and Lake Charlevoix. 

Groundwater is not used for public water supply or for agricultural or industrial use in 

the area of the treatment plant. Therefore, the groundwater will not be impacted in any 

way. 

B. Economic Characteristics 

Due to the immense amount of water in close proximity and the pleasant summer weather, 

Charlevoix is a popular summer retreat. Charlevoix’s main industry is tourism but also 

includes manufacturing. 
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According to the 1997 Economic Census, the largest employee classification within the 

City of Charlevoix is manufacturing (48%), followed by accommodation and food services 

(18%) and retail trade (17%). According to the 2000 Census information for Charlevoix 

County, the total labor force increased by nearly 27-percent from 1990 to 2000 and the 

unemployment rate decreased from 8.6-percent to 5.1-percent unemployed (41% 

reduction). The Charlevoix Area Chamber of Commerce lists the 2006 Unemployment 

Rate at 7.4% and the top five employers in the county as East Jordan Iron Works, Boyne 

USA Inc., LexaMar Corporation, Harbor Industries, and Grandvue Medical Care Facility. 

The median housing value in 2000 was listed as $112,700. 

The 2010 Census indicates a median household income of $48,704 and 11.3-percent of the 

population below the poverty level for Charlevoix County (2006-2010). The per capita 

income for Charlevoix County residents was $28,403 with an average of 2.26 persons per 

household (2006-2010). 

The population of the City of Charlevoix was 3,519 in 1970, 3,296 in 1980 (-6.34%), 3,116 

in 1990 (-5.46%), 2,994 in 2000 (-3.92%), and 2,513 in 2010 (-16.1%). In the same 10-year 

increments from 1970 to 2010, the population of Charlevoix Township changed by 37.9%, 

2.3%, 67% and -3.1%; the population of Marion Township changed by 36.3%, 19.5%, 32%  

and 14.9%; and the population of Hayes Township changed by 80.5%, 3.4%, 43.7% and 

1.4%. Charlevoix County experienced overall growth from 1970 to 2010, with growth rates 

of 20.4%, 7.8%, 21.5%, and -0.5% in the 10-year increments. Total population data and 

service area population data are provided in Table 1 and Table 2, respectively. 

The gradual migration of population away from the City and the population increases in the 

neighboring townships has resulted in relatively consistent sewage flows to the City’s 
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Wastewater Treatment Plant in recent years. These gradual trends are expected to neither 

increase nor decrease the need for wastewater treatment capacity; however, the proposed 

project is needed to provide reliable treatment of wastewater for the next twenty years and 

beyond. 

C. Existing Facilities 

1. Method of Wastewater Treatment  

All wastewater from the sewer service areas in the City of Charlevoix and the 

Townships is transported to the Charlevoix Wastewater Treatment Plant (hereinafter 

referred to as “WWTP”), which is located on Lake Shore Drive just west of the city 

limits in Charlevoix Township. 

The Charlevoix Wastewater Treatment Plant was constructed in 1972. At the time, it 

was a state of the art plant using the activated sludge process to provide secondary 

treatment. The plant units include: some preliminary treatment units collectively known 

as headworks; primary settling tanks for removal of suspended solids; aeration 

followed by final settling, collectively known as activated sludge, followed by chlorine 

disinfection. The solids which are removed by the primary and secondary settling tanks 

are treated in sludge digesters and disposed by land application. Figure 4 is a schematic 

diagram of the existing plant processes. Each process is described in further detail 

below, and the treatment plant capacities are summarized in Table 3. Also included is a 

discussion on process unit performance compared with modern design criteria 

expressed in the “Recommended Standards for Wastewater Facilities,” 2004 edition. 
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a. Screen 

The screen is an automatic, mechanical 3/8" screen with a 2" manual bar screen 

as backup or bypass. This screen size is smaller than a coarse screen but larger 

than a fine screen as described by Ten States Standards. While the screen is old, 

the screen condition is satisfactory. An upgrade to duplicate units with maximum 

¼" opening will be considered for any plant process upgrade. 

b. Flow Meter 

The plant flow meter is a 12" parshall flume with a capacity of 4.0 mgd. This 

capacity is more than adequate and meets Ten States Standards except that the 

plant does not have a redundant unit. The parshall flume is in satisfactory 

operating condition. A redundant effluent meter will be considered for any plant 

process upgrade. 

c. Grit Collector 

The existing grit collector is a single, vortex grit collector with a collection sump 

and grit pump to remove the grit. During the time the grit collection may be out 

of service, grit is carried into the primary settling basins and then to the digesters. 

The present grit collector is operating well.  

d. Primary Settling 

The plant has two primary settling tanks of forty-five feet diameter and an area of 

1,590 square feet each. The settling basins have a side water depth of eight feet. 

Using both settling tanks, the overflow rate is 157 gpd/sf on the average day and 

314 gpd/sf on the maximum day. Both the side water depth and overflow rate are 

below the recommended Ten States maximum. 
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The primary settling tank mechanisms are forty years old. One tank has been 

drained and the mechanism cleaned, repaired and repainted. A similar process 

should be performed on the second tank.  

At present, the primary effluent is divided between two aeration tanks and their 

respective final settling tanks. Minor piping and control changes should be made 

to combine the aeration tank effluents as well as the final tank effluent return 

sludge lines. 

e. Aeration 

The plant employs the activated sludge process using complete mix aeration. 

There are two tanks, each with capacity of 15,600 cubic feet for a total of 31,200 

cubic feet. The aeration tanks use coarse bubble aeration. 

Primary effluent averages 495 lbs/day of BOD with a maximum of 1,240 lbs/day 

of BOD. Digester supernatant has a design average of 40 lbs/day of BOD with a 

maximum of 70 lbs/day of BOD which is returned to the primary settling tanks 

and is included in the primary effluent. 

The influent biochemical oxygen demand (BOD) concentration appeared high in 

2009 but has decreased since that time. The City is not aware of any changes in 

the system since 2009 that may have affected the influent BOD. The City has 

indicated that the 2009 data may be suspect. Influent BOD levels dropped in 2010 

and 2011 but increased slightly again in 2012, as shown on the Influent BOD 

chart in Appendix D. 

The MDEQ has proposed strict limitations on ammonia which will require the 

WWTP to use the nitrification process whereby ammonia is converted to nitrate. 
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A nearly tripling of aeration tank volume may be necessary to meet Ten States 

Standards and MDEQ requirements. In addition, the aeration diffusers should be 

replaced with fine bubble aeration to improve their efficiency.  

In addition, consideration will be given to denitrification which is the conversion 

of nitrate to nitrogen gas. This process would improve plant efficiency, reduce the 

need for chemical pH adjustment and produce a better effluent. 

As a result, an increase in blower capacity will be required to accommodate the 

increase in aeration tank volume, the change to fine bubble aeration, the possible 

increase in depth of the new tanks and the change to ammonia removal. 

In 2012, operational changes were made to the treatment process to improve the 

effluent ammonia quality. Such changes, however, still were not adequate to 

enable the WWTP to meet the revised discharge limits. In addition, nitrification 

of ammonia can occur effectively only when water temperatures are above 50°F. 

In the first four months of 2009, 2010, and 2011, the average wastewater 

temperature was 49°F. However, the average flow temperature over the same 

time period in 2012 was 52°F, yielding more effective ammonia removal. In the 

winter months of 2013, the average wastewater temperature already dropped 

below 50°F and nitrification for ammonia removal was not possible. 

At present, the City has to operate the full plant – with no redundancy and no 

opportunity to perform maintenance without full plant shutdown – in order to 

maximize ammonia removal. This optimized operation, however, still is not 

adequate to meet the discharge permit limits. 
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f. Final Settling 

Final settling is provided by two tanks of thirty-five feet diameter. The surface 

area is 962 square feet in each tank for a total of 1,924 square feet; this is 

adequate to meet the average flow of 1.0 mgd at the maximum overflow rate of 

1,000 gpd/sf per Ten States Standards. The side water depth is 10.5 feet, which is 

less than the Ten States required minimum. 

The condition of the mechanisms below the water level is unknown. The 

secondary settling tanks should be dewatered, inspected, repaired and repainted 

as necessary. 

The final clarifiers are performing satisfactorily by meeting the requirements of 

the NPDES permit. 

g. Disinfection 

Disinfection for the plant is provided by chlorine which is fed to the chlorine 

contact tanks. Two chlorine contact tanks operate in parallel, each with a volume 

of 2,522 cubic feet. Detention time is 53 minutes at the peak hour using both 

tanks. The condition of the tanks appears to be adequate. 

Because of the hazard in storing and handling chlorine and because it is necessary 

to de-chlorinate before discharging the final effluent, consideration should be 

given to replacing chlorine as the disinfectant with ultra-violet light. This change 

would improve safety conditions and would eliminate the need to use de-

chlorination chemicals. 
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h. Sludge Digesters 

Waste activated sludge is pumped to the primary clarifiers. Sludge from the 

primary clarifiers is pumped to the primary sludge digesters. A sludge thickening 

process should be considered along with any improvements to the plant. The 

solids concentration in the primary sludge is approximately 2-percent. Increasing 

the solids concentration to 4-percent would reduce by one-half the volume of 

sludge needing further treatment. The primary digester is thirty-five feet in 

diameter with twenty-three feet side water depth. The volume is approximately 

165,000 gallons. The secondary digester is thirty-five feet in diameter with 

twenty feet side water depth. The volume is approximately 145,000 gallons. 

The existing sludge digesters meet Ten States criteria satisfactorily and are sized 

adequately for loading for moderately mixed systems. 

The digesters currently are full of sludge and have not been drained recently. 

They should be drained, inspected, repaired and placed back in service. 

2. Method of Sludge Handling  

The City of Charlevoix Wastewater Treatment Plant produces grit, screenings, and 

sludge residuals from the treatment process as described in the previous section. The 

treatment plant originally was designed to utilize sludge drying beds. Currently, all 

residuals are transported and disposed of at a licensed landfill. 

3. Wastewater Collection Facilities 

The majority of the wastewater collection system servicing the City of Charlevoix was 

constructed starting in the 1970’s. The wastewater collection system serving the 

Townships primarily was constructed between the early 1980’s and the early 2000’s. 
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The wastewater collection system within the City sewer service area consists of 

approximately 20 miles of 6-inch, 8-inch and 12-inch gravity sewers. The collection 

system serving the Townships consists of approximately 15 miles of 6-inch, 8-inch and 

12-inch gravity sewers. The sewers collect the sewage flow and the lift stations lift the 

flow from lower areas so that the flow arrives at the Wastewater Treatment Plant. The 

sewers and lift stations are shown in Figures 1 and 2. 

The oldest sewers in the collection system generally are of clay pipe construction and 

there are some areas with concrete sewers. Over the past ten (10) years, the City of 

Charlevoix has televised the entire wastewater collection system and there are no 

indications of major deficiencies or imminent failure. 

In the past 2-3 years, there have been no mainline blockages causing sewer backups. 

Before three years ago, there were a few problem areas of root intrusion and grease 

buildup causing sewer backups. However, these problem areas have been replaced with 

new PVC pipe and the backups have not re-occurred. In addition, the City proactively 

jets and cleans the collection system to minimize the potential for sewer backups. 

Finally, the City routinely televises the areas where they think problems may develop 

and the required cleaning and/or repairs are performed. 

Based on knowledge gained from televising the sewer system, the City has identified 

the sewers that are in the poorest condition and has developed an infrastructure capital 

improvement plan. The City currently is about three (3) years into a 10-year capital 

improvement plan in which $600,000 to $1,000,000 is expended annually for 

infrastructure upgrades, including road and water system work in addition to sanitary 
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sewer activity. The City plans to revise and update the plan as new information 

becomes available. 

4. Facility Locations 

The City of Charlevoix Wastewater Treatment Plant is located at 15116 Lake Shore 

Drive in Charlevoix Township. Lift stations and the collection system components are 

identified in Figures 1 and 2. 

5.  System Flow Rates 

The current capacity of the City of Charlevoix Wastewater Treatment Plant is 2.00 

mgd. The existing characteristics of the wastewater are provided in the figures attached 

as Appendix D. 

Review of historical data (2009-2011) indicates the influent average day flow rate is 

approximately 0.37 million gallons per day (mgd) or 254 gallons per minute (gpm). 

The maximum month (July) average day flow rate is 0.53 mgd or 366 gpm. The 

maximum day flow rate is 0.89 mgd (618 gpm); this equates to maximum day peaking 

factor of 2.43. The maximum hour flow rate is 1.00 mgd (700 gpm), which yields a 

maximum hour to average day peaking factor of 2.76. 

Wastewater flows were projected through the year 2032 (20-year projection) based on 

historical flow rates, trends, and anticipated expansion of the service area into the 

adjacent townships. A general increase in the existing average day flows of about 15-

percent over each 5-year increment is consistent with the population growth 

projections and some flow increases for new service areas. The anticipated Year 2032 

average daily flow is 0.602 mgd during most of the year. The maximum month (July or 
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August) average day flow for Year 2032 is projected to be 0.79 mgd. Average day flow 

projections are shown in Figure 5 and Table 4. 

A general increase in the existing maximum day flows of about 8-percent over each 5-

year increment is projected through Year 2032. The anticipated Year 2032 maximum 

daily flow is 0.954 mgd with a peak flow of 2.0 mgd. Maximum day flow projections 

are provided in Figure 5 and Table 5. 

The current configuration and capacity of the existing treatment plant can 

accommodate these projected average daily flows and maximum daily flows. 

Therefore, the proposed improvements do not include an increase in the nominal 

treatment capacity of the WWTP. However, the revised effluent limits in the new 

facility discharge permit require significant unit process modifications. As a result, the 

proposed improvements are necessary to comply with the new facility discharge permit 

limits for ammonia nitrogen and to bring the WWTP up to current design and safety 

standards. 

6. Major Industrial Discharges 

There are no major industrial discharges to the WWTP from the City or Townships. 

7. Infiltration/Inflow 

An in-depth infiltration-inflow (I/I) study was not performed for the Wastewater 

Treatment Plant sewer service area. However, a non-precipitation/high groundwater 

and wet weather/precipitation analysis was completed for an initial quantification of 

the collection system I/I.  

First, wastewater flows were analyzed during conditions of high groundwater 

(March/April/May and September/October/November from 2009-2011) to determine 
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the per capita flow rate relative to the criteria for excessive infiltration (120 gpcd). Six 

days in the months listed were selected based on the maximum daily wastewater flow 

after several days of no precipitation. Results indicate a per capita base rate ranging 

from about sixty (60) gpcd to about eighty (80) gpcd, which is below the criteria for 

excessive infiltration. Data are provided in Table 6. 

Second, flows were analyzed between April and October in the period from 2009 to 

2011 for comparison to the criteria for excessive inflow (275 gpcd). Six days in the 

months listed were selected based on the maximum daily wastewater flow during or 

just after the largest precipitation events. Results indicate a per capita flow rate ranging 

from about seventy (70) gpcd to 100 gpcd, which is well below the criteria for 

excessive inflow. Data are summarized in Table 6.  

Finally, there were several occasions during the summer months (July 2009, July 2010 

and July 2011) when wastewater flows exceeded the highest “dry weather maximum 

day flow” and the highest “wet weather maximum day flow” listed under the Non-

Precipitation Days and Wet Weather Events in Table 6. These higher wastewater flows 

did not result from infiltration due to high groundwater or from inflow due to a wet 

weather event. Rather, the flows occurred during the heavy tourism – and thus 

significantly enlarged service population – months in the City of Charlevoix. As 

described in the Population Data section below, the City estimates their population 

increases to three or four times the typical population during the summer months. 

Assuming a conservative 50-percent increase in service population (from about 5,270 

persons to about 7,900 persons), the July 2009 maximum day flow of 0.72 mgd yields 

a per capita flow rate of 91 gpcd. Table 6 again indicates this does not surpass the 

threshold for excessive I/I.  
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There are no known instances of precipitation events causing wastewater backup 

problems, overflows or poor treatment performance due to hydraulic overloading. 

8. Combined Sewers 

Any partially combined or combined sewer systems in the City have been separated. At 

this time, no combined sewers exist within the City of Charlevoix Wastewater 

Collection System.  

9. Sewer Overflows 

As stated above, no combined sewers exist within the City of Charlevoix Wastewater 

Collection System; therefore, no combined sewer overflows (CSOs) occur. The 

sanitary sewer lift stations within the sewer service area do not have sanitary sewer 

overflows. Backups into basements of businesses or residential homes likely are to 

occur prior to any overflows.   

10. Lift Station Capacities 

The locations of the major lift stations are shown in Figure 2, and descriptions of the 

major lift stations are provided in this section. The City operates and maintains 

seventeen (17) sanitary sewer lift stations and makes improvements to the stations as 

needed. The stations range in size from a 2hp duplex station to a 45hp triplex 

submersible station. Currently, all the lift stations can meet peak flow demands using 

firm pump capacity. Several smaller lift stations, which are not described herein, 

convey flows from local neighborhood areas to either the major lift stations or the 

WWTP. 

The Bridge Park Lift Station (Main L.S.) is located adjacent to Round Lake; it is the 

primary lift station that conveys wastewater flows from the City’s North Side Service 
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Area (north of Round Lake and Lake Charlevoix) to the Wastewater Treatment Plant. 

The City’s original wastewater treatment facility was located on the current Bridge 

Park L.S. site. When the Lakeshore Wastewater Treatment Plant was constructed in 

1972, the Bridge Park treatment plant was converted to a lift station with grit removal 

and screening. In 1997, a grit screening facility was constructed at the Lakeshore Drive 

Wastewater Treatment Plant, and a new lift station with no treatment operations was 

constructed at Bridge Park. The firm capacity of the Bridge Park Lift Station is 4.0 

mgd. All the pumps have been replaced within the last six (6) years, and the City has a 

new backup pump on hand. The City’s assessment of the Bridge Park (Main) Lift 

Station found it to be in good condition. 

The Business Park Lift Station serves the northeast area of the city, has a firm capacity 

of 0.21 mgd (146 gpm) and is providing reliable service. The Depot Beach Lift Station, 

located adjacent to Lake Charlevoix just northeast of Round Lake, serves the Coast 

Guard Lift Station (pumps updated in 2008) and the C&O Club Development. The 

Depot Beach L.S. has a firm capacity of 0.1 mgd (70 gpm) and is providing reliable 

service with pumps that were updated in 2008. Both the Business Park L.S. and the 

Depot Beach L.S. transfer flows to the Bridge Park L.S. before it is conveyed to the 

WWTP. 

The Airport Lift Station is located adjacent to the Charlevoix Municipal Airport in the 

southwest portion of the City. The Airport L.S. serves portions of Charlevoix 

Township and Marion Township south of the city with a firm capacity of 1.15 mgd 

(800 gpm). 
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11. Lift Station Adequacy 

A detailed review of the adequacy of the lift stations (i.e. backup power, alarms, 

controls, wet well/dry well separation, etc.) was not undertaken for this report. 

However, the City indicated there are no major deficiencies with any of the lift 

stations. Following is additional information regarding controls, alarms, and 

emergency power and bypass capability. 

Controls for the lift stations include PLC/double transducer with float backup, 

PLC/transducer control with float backup, and float control. There are no known issues 

with lift station controls at this time. 

Alarms for the stations include a Sensaphone Express II autodialer at the Bridge Park 

Lift Station, a Sensaphone SCADA 3000 at the Airport Drive Lift Station, and Guard It 

autodialers at all remaining stations. 

The M66/Kmart and Airport Drive Lift Stations have onsite standby natural gas 

generators with automatic switchgear. The Bridge Park Lift Station has an on-site 

diesel generator with automatic switchgear. In addition to the permanent standby 

generators, the City has the following equipment used for backup power for the 

remaining stations: 

 40kW trailer-mounted standby generator. 

 9000W portable generator. 

 7500W portable generator. 

Not all the lift stations have a bypass connection enabling pump-around capability in 

the event of a station failure. The Bridge Park Lift Station does have a bypass function 

which allows manual override of the pump if a drive or PLC were to go offline. 
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In lieu of a bypass pump connection for every lift station, the City owns and operates a 

vactor truck that can be used to pump and haul either to a nearby manhole or to the 

WWTP. 

The City’s assessment of the seventeen (17) lift stations yielded the following results: 

fourteen (14) stations in “good” condition and three (3) stations in “excellent” 

condition. 

In summary, the City’s lift stations are maintained in good to excellent condition and 

there are no known major issues or deficiencies that need to be addressed. 

A detailed analysis of the capacity and adequacy of the lift stations should be 

conducted if the City of Charlevoix plans to expand its service area further into the 

adjacent townships. 

12. Operation and Maintenance 

Proper operation and maintenance of collection systems and conveyance facilities will 

increase equipment longevity and system efficiency. Another benefit of regular 

maintenance is that problems can be detected early and remedied prior to incurring 

larger expenses. Other benefits will be energy conservation and proper capacity of the 

sewer lines and pumps. Proper operation and maintenance will result in a highly 

reliable system and cost savings in energy consumption and replacement parts. A 

reliable system helps minimize the potential for sanitary sewer overflows. 

The maintenance currently performed on gravity sewers is televising and periodic 

jetting of the lines. Televising is used to monitor the internal condition over time to 

determine if corrosion is occurring in pipes and/or manholes, to determine if solids are 

accumulating on the bottom of pipes, and to observe if infiltration is occurring. The 
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maintenance performed on and upgrades to the lift stations are sufficient to provide 

reliable, efficient stations. Currently there are no outstanding operation or maintenance 

problems with the collection system or lift stations. 

D. Need for the Project 

1. Compliance Status 

The City of Charlevoix Wastewater Treatment Plant was constructed and placed in 

service in or around 1972. The plant uses the activated sludge process to treat 

wastewater from the City and the Townships. The existing Wastewater Treatment Plant 

presently is performing adequately within the limits of the current NPDES Permit 

Number MI0057737, which took effect on January 1, 2011, and expires on October 1, 

2014. However, the permit demands much more restrictive ammonia limits by October 

2014 and still more restrictive limits by December, 2015. The current treatment facility 

cannot meet the more restrictive ammonia limits of the current permit, and significant 

process improvements are needed as a result. In addition, the permit has a schedule of 

compliance with the following deadlines: 

 September 1, 2013 – Submit data analysis and a description and evaluation of 

options considered in correcting the ammonia toxicity problem, including a 

detailed description of the selected alternative(s) and a schedule for acquisition 

and implementation of selected alternative(s). 

 October 1, 2015 – Complete construction of corrective facilities or 

implementation of other approved remedies. 

 December 1, 2015 – Attain and maintain an operational level necessary to meet 

the ammonia nitrogen discharge limits.  
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A copy of the discharge permit is included in Appendix E. 

As described in the Existing Facilities – Aeration section above, the MDEQ has 

proposed strict limitations on ammonia which will require the WWTP to use the 

nitrification process whereby ammonia is converted to nitrate. 

A significant increase in aeration tank volume may be necessary to meet Ten States 

Standards and MDEQ requirements. In addition, consideration must be given to 

denitrification which is the conversion of nitrate to nitrogen gas. This process would 

improve plant efficiency, reduce the need for chemical pH adjustment and produce a 

better effluent. 

2. Standards Compliance and Reliability  

The existing WWTP is forty years old and has many components that do not meet 

current reliability, safety and design standards. Also, some improvements are cost 

effective to reduce the time and expense required for operation and maintenance. 

a. Headworks – The existing screen does not have a back-up unit which eliminates the 

WWTP’s ability to screen the wastewater in the event of maintenance or failure of 

the existing screen. A redundant screen is needed to provide reliability and 

continuous operation. 

The existing grit collector also is a single unit while Ten States Standards requires 

multiple units or a single, mechanically-cleaned chamber with a bypass. Upgrade or 

replacement of the grit classifier is needed to meet the 20-year needs of the WWTP. 
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The flow meter has adequate capacity but does not meet Ten States Standards 

Requirements in that it does not have a redundant unit. Addition of a redundant 

effluent meter is needed to comply with current standards. 

The addition of a bio-filter is recommended to control odors that originate in the 

headworks and to maintain the high level of service required of the WWTP. 

b. Primary Settling – The primary settling basins do not meet the Ten States 

recommended side water depth, which results in less capture of suspended solids. 

The settling tank mechanisms are original and in need of cleaning, repair and 

repainting. The settling tank mechanical equipment is at the end of its useful life and 

should be replaced. 

The existing WWTP is configured to perform as two separate trains. Process piping 

modifications are needed to enable the plant to function as a single unit and optimize 

the treatment process. 

Covering the primary settling tanks is needed to maintain warmer wastewater 

temperatures that would optimize ammonia removal; covers also would facilitate 

odor control. 

c. Aeration – The existing aeration tanks do not meet current design standards for BOD 

loading, nitrification, and total tank volume. When the WWTP was built, 

nitrification was not required. However, MDEQ now advises that nitrification will 

be required, which results in needing four times the present tank capacity. 

In addition, the existing coarse bubble aeration diffusers are inefficient and should 

be replaced with fine bubble aeration to optimize oxygen transfer. 
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Finally, significantly increased blower capacity is needed to accommodate the 

increase in aeration tank volume, the change to fine bubble aeration, the possible 

increase in depth of the new tanks and the change to ammonia removal. 

Specific aeration improvements are dependent on the alternative selected to address 

the discharge permit compliance requirements. 

d. Final Settling – The existing final settling tanks do not meet Ten States Standards for 

minimum side water depth, which will result in less efficient settling of secondary 

sludge. The tanks and mechanisms need to be repaired and repainted. Mechanical 

equipment is original construction, has reached the end of its useful life and should 

be replaced. Depending on the selected alternative, the final settling tanks potentially 

could be removed from service. 

e. Disinfection – Disinfection for the plant currently is provided by chlorine which is 

fed to the two chlorine contact tanks. The existing tanks provide a detention time 

that meets Ten States Standards. However, chlorine is a hazardous material that is 

dangerous to transport, store and handle. In addition, it is necessary to dechlorinate 

the final effluent before discharging it into Lake Michigan. Converting to ultra-violet 

(UV) disinfection would improve safety conditions and reduce the labor and expense 

associated with chlorination and dechlorination. 

f. Sludge Digesters – The two existing sludge digesters meet Ten States criteria 

satisfactorily, but the tanks and transfer pumps are original construction. The tanks 

need repairs and re-coating and the pumps need to be replaced to extend their useful 

life beyond the 20-year planning period. 
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g. Sludge Thickening – Addition of a new process unit to provide thickening of the 

sludge prior to digestion would reduce the sludge volume in the digestion process 

and the supernatant volume that needs to be returned and treated, thereby improving 

plant efficiency. 

h. Sludge Storage – Currently, all residuals are transported and disposed of at a 

licensed landfill as necessary. Construction of a storage tank would enable operators 

to choose the timing of sludge disposal to farm land. 

i. Administrative Functions and SCADA – The current WWTP administrative 

functions (record keeping, office, laboratory, and SCADA facilities) are 

accommodated in cramped quarters in a remodeled area of the Service Building. 

Construction of a building separate from the service building is needed to enable 

efficient operation of and laboratory testing for the WWTP. Such an administration 

building would include space and facilities for record keeping, office functions, 

laboratory and Supervisory Control and Data Acquisition (SCADA), as well as a 

conference room, lunch room, restrooms and plant SCADA upgrades. 

j. Odor Control – Odors associated with the treatment processes can be very 

obnoxious. Construction of a bio-filter to control the odors from headworks, primary 

settling and biosolids treatment is recommended to maintain a high level of service. 

k. Site Lift Station Force Main – The onsite lift station receives various flows from 

within the WWTP. The force main currently discharges to the primary clarifiers. It is 

proposed to reconfigure the on-site lift station and force main to redirect flows to the 

headworks for preliminary treatment, solids removal and process optimization.  
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l. Electrical and HVAC – Following is a list of some of the electrical and mechanical 

deficiencies in the WWTP, observed on July 13, 2012, by Century A&E:  

 The standby generator transfer switch is manually controlled, and the branch 

circuit protection associated with the transfer switch, generator and standby 

power feed is undersized. 

 There is inadequate electrical working space (per the National Electrical 

Code) in several areas of the main electrical room. 

 The existing main motor control center is original equipment and 

replacement/repair components are becoming less available and more costly. 

The electrical equipment is showing signs of rust deterioration and bus 

damage. The motor control center should be replaced and possibly relocated. 

 In the headworks building, most legends and equipment identification plans 

on control stations and safety disconnect switches have deteriorated to the 

point of being illegible. In addition, flexible electrical conduit in a few 

locations should be replaced with explosion-proof flexible conduit. 

 The emergency, standby generator fuel tank is not double-lined; it does not 

have interstitial space leak sensing, proper venting and emergency venting, 

or proper fill port containment or fill alarm. The existing generator and 

enclosure are well past their useful life expectancy and are in overall poor 

condition. Replacing the existing generator would be of high importance to 

provide the plant with a dependable standby power source during a 

prolonged utility power outage. 



25 
Prepared by Prein&Newhof  s:\2011\2110372 city of charlevoix\rpt\srf project plan\rep 2013-04 srf project plan-draft.docx 

 All electrical associated with the primary clarifiers should be replaced due to 

lack of conduit seals, rust deterioration and overall poor condition. 

 All electrical associated with the final clarifiers should be replaced due to 

rust deterioration and overall poor condition. 

 HVAC equipment (unit heaters, air handling units, exhaust fans, switches, 

etc) are old or inadequately sized and/or controlled for the space.  

3. Orders of Enforcement Action  

Currently, there are no formal orders of enforcement in place for the Wastewater 

Treatment Plant. However, the new NPDES permit with its restrictive ammonia limits 

and schedule of compliance is, in effect, an order of enforcement requiring significant 

planning and fiscal undertaking by the City and adjacent townships. 

4. Water Quality Problems  

The water quality problems associated with the WWTP are described in the 

“Compliance Status” section above. Currently the WWTP cannot treat the wastewater 

to a level that would meet the phased ammonia nitrogen limits of NPDES Permit 

Number MI0057737. There are no ground water or surface water quality problems 

associated with the WWTP and the current discharge limits. 

5. Projected Needs for the Next 20 Years 

The City of Charlevoix Wastewater Treatment Plant uses the activated sludge process 

to treat wastewater from the City of Charlevoix and the Townships. Due to the recent 

modifications to the Charlevoix WWTP NPDES Permit, the current treatment facility is 

not able to meet the new seasonal discharge requirements. As such, significant 
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expansion of or improvements to the treatment processes are necessary. In addition, the 

40-year old plant is in need of improvements to meet current design and safety 

standards and to reduce the time and expense required for operation and maintenance. 

The proposed project would bring the plant up to current design and safety standards 

while making the necessary improvements to meet the 20-year needs of the WWTP. 

Increasing the nominal treatment capacity of the WWTP is not included in the proposed 

project. 

5. Future Environment without the Proposed Project 

Without implementation of the proposed treatment plant improvements, the water 

quality of Lake Michigan could be affected due to the aging infrastructure, lack of 

redundancy, old and deteriorating equipment, inadequate controls, and the plant 

effluent not meeting the MDEQ NPDES discharge limits. 

E. Population Data 

The historical (U.S. Census) and estimated future population projections for Charlevoix 

County have been developed by the Northwest Michigan Council of Governments and are 

presented in Table 1. Historical (U.S. Census) populations for the City of Charlevoix and 

the townships are provided in Table 1. Population projections for the City and adjacent 

townships were developed based on historical trends. Service population estimates and 

projections are in Table 2. 

The City of Charlevoix estimates that the typical population of 2,500 – 3,000 persons 

swells at times to more than 10,000 during the summer tourism months (mainly July and 

August). This increase also is observed in the wastewater flows, as the average day flow 

increases about 50-percent during the main tourism season (based on 2009-2011 data). This 
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inflated average day flow, as well as the maximum daily flow, falls within the existing 

nominal capacity of the Wastewater Treatment Plant. 

F. Environmental Setting 

The MDEQ requires the applicant to make contact with several organizations to determine 

if there will be any cultural or natural environmental impact by the proposed construction 

activities. Pursuant to MDEQ guidelines, correspondence with these cultural and 

environmental agencies indicating the location and scope of the proposed work activities 

was initiated and completed. 

1. Cultural Resources 

The proposed project will occur on a site which has housed the City of Charlevoix 

Wastewater Treatment Plant since 1972. The area surrounding the Wastewater 

Treatment Plant does not contain any known historic or archaeological sites based on 

the applicant’s initial review of available information. The Michigan State Historic 

Preservation Officer (SHPO) has been contacted to determine if any historic sites could 

be impacted. As demonstrated in Appendix F, it is the opinion of the SHPO that “no 

historic properties are affected.” 

Information regarding this project also has been forwarded to the local Tribal Historic 

Preservation Officers for their review. Correspondence is included in Appendix G. 

Finally, the regional planning agency, the Northwest Michigan Council of 

Governments (NWMCOG), was informed of the project. The NWMCOG “does not 

believe that the funding request nor its implementation, negatively impacts any 

NWMCOG policies, plans, or programs.” Correspondence is included in Appendix H.  
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2. The Natural Environment 

a. Climate 

Climatological information was obtained from the National Oceanic & 

Atmospheric Administration station located in Petosky, Michigan, which is at 

similar elevation, on the shores of Lake Michigan, approximately sixteen (16) 

miles northeast of Charlevoix, MI. 

Averages Summer Winter 

High Temperature 75 28 

Low Temperature 59 12 

Mean Temperature 67 20 

Precipitation (inches) 18.69 12.46 

Seasonal Snowfall (inches)  117.1 

The climatological information is based on historical data from 1971-2000. 

b. Air Quality 

According to the MDEQ, Air Quality Division, Charlevoix, MI currently is 

designated “Attainment” with the National Ambient Air Quality Standards 

(NAAQS) for carbon monoxide, nitrogen dioxide, ozone, sulfur dioxide and 

particulate matter less than ten microns. This is in accordance with the Michigan 

State Implementation Plan. 

c. Wetlands 

The Charlevoix County Final Wetland Inventory map containing the City of 

Charlevoix Wastewater Treatment Plant site is included in Appendix I. The 

wetlands data is an October 2006 compilation of the National Wetland Inventory 

conducted by the United States Fish and Wildlife Service, land cover as mapped 
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by the Michigan Resource Inventory System (MIRIS), MDNR, and soils as 

mapped by the United States Department of Agriculture, Natural Resource 

Conservation Service. The Final Wetland Inventory map was obtained from the 

Michigan Department of Environmental Quality website and illustrates various 

classifications of wetlands within Charlevoix County. 

Appendix I also includes a smaller scale map of the Wastewater Treatment Plant 

site from the MDEQ Wetlands Map Viewer website. The maps indicate that, 

within the project area, there are no wetlands as identified on MWI and MIRIS 

maps and no soils areas that include hydric soils. 

d. Coastal Zones 

The proposed project site is near the shoreline of Lake Michigan as shown in the 

study area and service area map in Figures 1 and 2. However, the project will not 

affect shore land that is included in the Coastal Barrier Resources System as all 

activity will occur on the existing, developed Wastewater Treatment Plant site. 

The Critical Dunes map is provided in Appendix J. 

e. Floodplains 

There is no Federal Emergency Management Agency (FEMA) floodplain map for 

the site of the City of Charlevoix Wastewater Treatment Plant in Charlevoix 

Township. The FEMA Floodplain Map for the City of Charlevoix proper is 

included in Appendix K. The lowest point on the project site is along the north 

side of the plant along Lake Shore Drive; it is at approximately elevation 590 

feet. The water surface of Lake Michigan is approximately Elevation 580 feet. 
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There are no other water bodies near the Wastewater Treatment Plant; therefore, 

the proposed work site is not in the floodplain. 

f. Natural or Wild and Scenic Rivers 

There are no natural, wild or scenic rivers in the project area. This determination 

is based on a review of the Michigan Department of Natural Resources database 

for the project study area. 

g. Major Surface Waters 

The major surface water bodies near the project study area are Lake Michigan, 

Round Lake and Lake Charlevoix. A map of the Lake Charlevoix Watershed is 

included in Appendix L. The map shows that the Wastewater Treatment Plant is 

outside the Lake Charlevoix Watershed and over 200 feet from the shoreline of 

Lake Michigan. No other surface water bodies are near the plant. 

h. Recreational Facilities 

The City of Charlevoix and neighboring communities have many outdoor 

activities to offer. Descriptions and maps of the City of Charlevoix’s parks and 

recreational facilities are provided in Appendix M. 

i. Topography 

The area is located on the shores of Lake Michigan, Round Lake and Lake 

Charlevoix. The highest elevation in the study area is roughly 670 feet. The water 

elevation at Lakes Michigan, Round, and Charlevoix is approximately 580 feet as 

the ground slopes generally northward through the study area.  
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All surface water runoff in the study area is directed toward one of the three lakes 

listed previously. A topographic map is shown in Appendix N.  

j. Geology 

According to the USGS Summary of Hydrogeologic Conditions by County for 

the State of Michigan, glacial aquifers consist of sand and gravel that are part of 

Pleistocene glacial deposits. The glacial deposits typically are 200 to 400 feet 

thick and include lacustrine, till and outwash. Sand and gravel lacustrine deposits 

and coarse-grained till are present in the study area. The City of Charlevoix 

obtains its drinking water from and discharges its treated wastewater to Lake 

Michigan. Therefore, groundwater and glacial well transmissivity will not be 

impacted by the proposed project, nor will any geological structures or 

formations affect the choice of project alternatives. 

k. Soils 

The soils in the area of the Wastewater Treatment Plant may generally be 

described as Alpena gravelly sandy loam, 0 to 6 percent slopes, according to the 

USDA NRCS Web Soil Survey. This soil is described as excessively drained with 

a “high to very high” capacity of the most limiting layer to transmit water. These 

soils are highly permeable such that water tends to infiltrate the soils and runoff 

potential is low. A map of the Web Soil Survey and the map unit description for 

the project area is attached as Appendix O. As a part of the final design process, 

soil borings will be performed throughout the site. These soil borings will be 

useful in determining soil types, depth to groundwater, and soil stability. 
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l. Agricultural Resources 

Prime farmland, as defined by the U.S. Department of Agriculture, is the land that 

has the best combination of physical and chemical characteristics for producing 

food, feed, forage, fiber, and oilseed crops. When treated and managed using 

acceptable farming methods, it has the soil quality, growing season, and moisture 

supply needed to economically produce a sustained high yield of crops. Prime 

farmland produces the highest yields with minimal inputs of energy and 

economic resources, and farming this land results in the least damage to the 

environment. Examples of such crops are citrus, tree nuts, olives, cranberries, 

fruit, and vegetables. 

A map of the existing Land Use/Zoning District Map for Charlevoix Township 

(in which the WWTP is located) is shown in Appendix C. 

Prime farmland may now be cropland, pastureland, rangeland, or woodland, or it 

may be in other uses, but it is not urban and built-up land or water areas. No 

agricultural land is present in the proposed project area as noted in the various 

zoning maps (Appendix C) and future land use maps (Appendix P). 

m. Fauna and Flora 

A review of the United States Fish and Wildlife Service technical assistance 

website was conducted on November 21, 2012. According to the “County 

Distribution of Michigan’s Federally Threatened, Endangered, Proposed, and 

Candidate Species” list provided by the website, six (6) species are listed and 

may be present in Charlevoix County. These include the following: 

 Piping Plover (Endangered) 
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 Piping Plover (Critical Habitat Designated) 

 Dwarf Lake Iris (Threatened) 

 Houghton’s Goldenrod (Threatened) 

 Michigan Monkey-Flower (Endangered) 

 Pitcher’s Thistle (Threatened) 

In addition, a review of the Michigan Natural Features Inventory was completed 

by King & MacGregor Environmental, Inc. on November 21, 2012, for Town 

34N, Range 08W, Section 28. The MNFI Web Database Search indicated the 

following three (3) special concern species are listed for Section 28: 

 Eastern Flat-Whorl 

 English Sundew 

 Spike-Lip Crater 

A complete list of these flora and fauna can be found in Appendix Q.  

n. Unique Features 

The City of Charlevoix is unique in that it is a small town located on three lakes – 

Lake Michigan, Round Lake, and Lake Charlevoix. The immense amount of 

water in such close proximity to the city and the pleasant summer weather make 

Charlevoix a highly popular tourist destination. 

II. ANALYSIS OF ALTERNATIVES 

A. Identification of Potential Alternatives 

The objective of the proposed project is to improve the treatment processes to enable 

compliance with the stringent phased discharge permit limits, specifically for ammonia 
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nitrogen, bring the WWTP into compliance with current design and safety standards, and 

reduce the time and expense needed for operation and maintenance. A general WWTP 

basis of design is provided as Table 7, including both the present values (based on 2009 to 

2012 data) and 20-year projections for flow, influent BOD, primary effluent BOD, influent 

ammonia, influent temperature, raw biosolids and digested biosolids. 

The MDEQ proposed ammonia limits are 20 mg/L for December through March, 13 mg/L 

in April, 5.4 mg/L for May through September, and 12 mg/L for October and November. 

At present and with the current treatment process optimized, the WWTP is able to meet the 

discharge limits during the warmer temperature months. However, when average water 

temperatures drop below 50°F, nitrification for ammonia removal is not possible. 

Therefore, each alternative considered must include means to address the ammonia removal 

issues during periods when wastewater temperatures are low. 

1. No Action 

No action will result in failure to meet the requirements of the NPDES permit, further 

deterioration of structures and equipment, reduced reliability of the WWTP as it 

continues to age and increased operation and maintenance costs. Therefore, this 

alternative does not meet the compliance requirements and will not be considered 

further.  

2. Regional Alternatives 

The project plan is required to include an investigation of any possible regional 

wastewater system alternatives.  
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The only comparable wastewater treatment system in the area is the City of Petoskey. 

The City of Petoskey, however, is located about fifteen miles east-northeast of 

Charlevoix.  

A regional alternative is not practical or economically feasible. The cost to upgrade the 

wastewater treatment facility is significantly less than the cost to obtain this service 

from another community and reconfigure the City’s infrastructure. Therefore, this 

alternative will not be considered further. 

3. Basic Plant Improvements 

Because the plant is about 40 years old, some of the plant units require upgrading to 

maintain reliability and to meet current design and safety standards. Also, some 

improvements will be cost effective to reduce the time and expense required for 

operation and maintenance. 

The following is a description of proposed improvements. They are called Basic Plant 

Improvements because they are recommended for all the viable alternative projects that 

are being considered. In addition to the description below, Table 8 contains a listing of 

the plant units that need improvement and a reference to the reason for the 

improvement. 

a. Headworks 

Screens 

Dual screens are proposed to provide redundant screen capacity. Finer mesh is 

proposed to improve the removal of particulate material. In the case of the MBR 

alternate (described below) a second set of screens with much finer mesh is 

proposed.  
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Grit Classifier 

Repair or replacement of the grit classifier is recommended to improve plant 

performance. 

Meter 

A redundant meter is proposed to be located at the effluent flume in conjunction 

with the proposed UV disinfection chamber. 

Bio-Filter 

A bio-filter is proposed to control odors that originate in the headworks and the 

sludge holding tanks.  

b. Primary Settling 

Repairs 

As described above, it is recommended that the second primary settling tank be 

drained, repaired, recoated and the mechanical equipment be replaced. 

Piping 

Piping revisions are proposed so that the plant will perform as a single unit rather 

than two separate trains as it is configured at present. 

 

FRP Covers 

Covering the primary settling tanks is recommended to maintain wastewater 

temperatures and to facilitate odor control.  
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c. Aeration 

Aeration improvements will depend on the alternate chosen from those described 

below. 

d. Final Settling 

As described above, it is proposed that both final settling tanks be drained, 

repaired and recoated, and the mechanical equipment be replaced. However, if 

Alternate 3 (MBR) is selected, final settling tanks will not be required to be part 

of the process and they could be removed from service. 

e. Disinfection 

As described above, it is proposed that disinfection be converted from chlorine to 

ultra-violet. 

f. Sludge Digesters 

As described above, it is proposed that the sludge digesters be drained, repaired if 

necessary, and recoated. In addition, the transfer pump should be replaced. 

g. Sludge Thickening 

It is proposed that a new process unit be added to the plant to provide thickening 

of the sludge prior to digestion. This process will reduce the sludge volume in the 

digestion process and will reduce the volume of supernatant that must be returned 

and treated in the plant process. 

h. Sludge Storage 

Storage for digested sludge is proposed so that the plant operators will have more 

ability to choose the timing of sludge disposal to farm land. This will allow the 
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operators to avoid disposal to farm land when the time of year makes it 

inconvenient or impossible. Preliminary calculations indicate that 200,000 

gallons to 300,000 gallons storage tank will provide adequate volume. 

i. Administrative Functions and SCADA 

At the present time, plant administrative functions including record keeping, 

office functions, laboratory and Supervisory Control and Data Acquisition 

(SCADA) facilities are accommodated in cramped quarters that have been 

remodeled from previous uses. 

It is proposed to construct a separate administration building that could include 

the functions described above as well as a conference room, lunch room, 

restroom facilities and other conveniences of modern business technology. In 

addition, it is proposed that the plant SCADA facilities be upgraded with the 

server housed in the proposed administration building.  

j. Odor Control 

Odors associated with the treatment processes can be very obnoxious. Plant 

processes that produce odors include the headworks, the primary settling tanks 

and the biosolids treatment units. A bio-filter is recommended to control the 

odors. Foul air will be collected and discharged through a biologically active 

filter. 

k. Site Lift Station Force Main 

The onsite lift station receives various flows from within the wastewater 

treatment plant.  The force main discharge is currently to the primary clarifiers.  It 
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is proposed to reconfigure the lift station and force main to redirect flows to the 

headworks for preliminary treatment and solids removal. 

l. Electrical and HVAC 

Appendix R contains detailed assessment of the plant’s electrical, heating and 

ventilation facilities. Recommendations for improvement of these facilities are 

contained in this appendix. 

4. Alternate 1: Optimum Performance of Existing Facilities 

The City of Charlevoix currently performs all operation, maintenance, and repair 

within its collection system and pumping and treatment facilities. Components of the 

operation, maintenance, and repair programs include sewer cleaning and jetting, sewer 

televising, sewer repairs, weekly, monthly, and annual inspections of lift stations and 

lift station components, and all necessary activity at the WWTP. 

Investigation into a source of ammonia in the wastewater treatment collection system 

service area has not resulted in the identification of a single large source or multiple 

sources that could be controlled. 

The existing facilities are being operated as efficiently as is reasonably possible. As 

stated previously, operational changes were made to the treatment process in Year 

2012 to improve the effluent ammonia quality. However, the adjustments were not 

sufficient to allow the WWTP to meet the revised discharge limits even with warmer-

than-typical winter wastewater temperatures in 2012. 

Basic plant improvements still would be required to bring the WWTP to current design 

and safety standards. Table 9 contains the work that would be included in this alternate 
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including the reference for their inclusion in the process and cost estimate for 

comparison purposes. 

The City currently has to operate the full plant, with no redundancy and no opportunity 

to perform maintenance, in order to maximize ammonia removal. As such, the recent 

modifications to the NPDES permit have rendered the existing facility incapable of 

achieving the future effluent ammonia limits. Therefore, the alternative to optimize the 

existing facility would not be effective at meeting the permit discharge limits without 

additional treatment processes. 

5. Alternate 2: Conventional Activated Sludge Upgrade 

The schematic design for the conventional activated sludge upgrade alternate is shown 

in Figure 6. Table 10 contains a listing of the process units that would be included in 

this alternate including the reference for their inclusion in the process and cost estimate 

for comparison purposes. 

This alternate considers maintaining the present activated sludge process but expanding 

and upgrading some of the units to attempt to accommodate the new NPDES limits.  

a. Basic Elements 

The Basic Plant Improvements described above are included in this alternate. 

b. Additional Aeration Tanks 

In order to comply with Ten States Standards, the aeration tanks must be 

increased to 311,000 cubic feet from their present volume of 31,200 cubic feet. 

This large increase in volume makes this option impractical. 
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c. Air Systems 

Blowers, air diffusers and air piping assemblies must be increased in proportion 

to the increase in the aeration tank volume.  

d. Ammonia Removal Limitation 

Alternate 2 would address ammonia removal issues during those periods when 

wastewater temperatures are favorable. This alternate is not viable during low 

water temperature periods without supplemental means of maintaining 

wastewater temperatures. Therefore, the alternative to optimize the existing 

facility and construct additional aeration facilities and systems will not be 

considered further. 

6. Alternate 3: Advanced Treatment 

The third alternate considers implementing an advanced treatment process to enhance 

ammonia removal to meet the new NPDES limits. Advanced treatment options include 

Activated Sludge with Fixed Film Aeration (e.g. Mixed Bed Bio-Reactors or Integrated 

Fixed-Film Activated Sludge) and Membrane Bioreactor.  

Schematic diagrams illustrating the potential Alternate 3: Advanced Treatment 

processes, e.g. Fixed Film Aeration and Membrane Bioreactor, are provided in Figure 

7 and Figure 8, respectively. The process units, reference and cost estimate for the 

Advanced Treatment alternate are shown in Table 11. 

a. Basic Elements 

The Basic Plant Improvements described above are included in Alternate 3. 
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b. Additional Aeration Tanks 

Additional aeration tanks as described in Alternate 2 may also be included in  

Alternate 3, depending on the type of Advanced Treatment selected. 

c. Air Systems 

Additional blower capacity, air diffusers and air piping systems may be required 

in proportion to the increase in aeration tank volume. 

d. Piping Systems 

Piping systems are required for the potential aeration tank expansion including 

influent, effluent, return activated sludge, waste activated sludge and the air 

systems. In addition, return activated sludge and waste activated sludge pumps 

would be required. 

e. Fixed Film Media 

Various forms of fixed film media could be used in the Fixed Film Aeration 

option under Advanced Treatment. The critical design issue for Charlevoix will 

be selecting a fixed film that will perform satisfactorily under their relatively cool 

water conditions that prevail during the winter. See Figure 7 process schematic. 

f. Membrane Bio-Reactor (MBR) 

A schematic diagram showing the MBR advanced treatment option is shown in 

Figure 8. The MBR option under the Advanced Treatment alternate system would 

use microfiltration and/or ultrafiltration membranes to replace the final settling 

tanks. An advantage to the MBR system is a much reduced footprint for the 

aeration tanks and a much improved effluent quality. The higher concentration of 
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microorganisms and the MBR system would enhance the ability to remove 

ammonia. 

B. Analysis of Principal Alternatives 

1. The Monetary Evaluation 

Detailed cost estimates for each alternate are included in Tables 9-11. A present worth 

analysis also is included for the project alternatives. The present worth analysis seeks 

to show a monetary comparison of costs for the alternatives and the direct impact to 

sewer users. Factors that are included in the analysis are: 

 Capital Costs  

 Capitalized Interest Costs 

 Operation, Maintenance, and Replacement (OM&R) Costs 

 Revenue Generated 

 Salvage Value of Treatment Works 

 Discount Rate Set by the EPA. 

Several of the factors above are fixed known costs (Capital, Interest, and Salvage 

Value). Several other factors are variable and are estimated based on best available 

data (OM&R and Revenues). It is anticipated that with improvements to the system, 

OM&R will be reduced. Estimates are used but actual costs will not be known until the 

work has been completed and real data are available. The increase in the OM&R will 

have an end effect of increasing the overall cost to the end user. Appendix S shows the 

present worth analysis for each alternate discussed. The cost estimates include all costs 

associated with engineering, construction and mitigation if necessary. 

In summary, the monetary evaluation results are as follows: 



44 
Prepared by Prein&Newhof  s:\2011\2110372 city of charlevoix\rpt\srf project plan\rep 2013-04 srf project plan-draft.docx 

The approximate total project cost for Alternate 1: Optimum Performance of Existing 

Facilities, including the Basic Plant Improvements, is $7,403,500. This alternate would 

not provide the ability to meet NPDES permit limits. 

The estimated total project cost for Alternate 2: Conventional Activated Sludge 

Upgrade, including the Basic Plant Improvements, is $9,645,000. This alternate may 

not be able to meet NPDES permit during cold weather. 

The estimated total project cost for Alternate 3: Advanced Treatment, including the 

Basic Plant Improvements, is $10,895,000. This alternate would bring the WWTP up 

to current design and safety standards, as well as provide treatment to meet all NPDES 

permit requirements. 

2. Staging Construction 

The design life of the project is not less than 20 years and will not result in the need for 

more work soon after the project is complete. Therefore, it would be neither cost 

effective nor preferable to stage the construction around environmental considerations, 

uncertain future population projections, economic conditions or future treatment 

requirements. 

3. Partitioning the Project 

Partitioning of the project is not necessary. 

4. The Environmental Evaluation 

The MDEQ requires the applicant to make contact with several organizations to 

determine if there will be any cultural or natural environmental impact by the proposed 

construction activities. Pursuant to MDEQ guidelines, correspondence with these 
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cultural and environmental agencies indicating the location and scope of the proposed 

work activities was initiated and completed. 

a. Cultural Resources 

The area of the Wastewater Treatment Plant does not contain any known historic 

or archaeological sites based on the applicant’s initial review of available 

information. The project will not be disturbing any areas of local, state, or 

national significance, and it is believed that no historic or archaeological sites will 

be impacted by the construction of the proposed project. The SHPO has been 

contacted to determine if any historic sites could be impacted by the proposed 

project and it found that “no historic properties are affected.” 

The local Tribal Historic Preservation Officers were contacted and 

correspondence is included in Appendix G. Finally, the Northwest Michigan 

Council of Governments indicated it “does not believe that the funding request 

nor its implementation, negatively impacts any NWMCOG policies, plans, or 

programs.” Correspondence is included in Appendix H.  

b. The Natural Environment 

Climate 

Implementation of any of the proposed project alternates would not be impacted 

by the local climate. 

Air Quality 

The proposed project alternates would not negatively impact the present air 

quality “attainment” designation in the affected areas. Any anticipated growth in 
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and expansion of the sewer service area in the City or adjacent townships will not 

negatively impact the air quality in the area. 

Wetlands 

The wetland maps in Appendix I indicate that there are no wetlands in the project 

area as identified on MWI and MIRIS maps and no soil areas that include hydric 

soils. Construction staging and construction activity areas are not within any 

wetland boundaries. 

Coastal Zones 

The project will not affect shore land that is included in the Coastal Barrier 

Resources System as all activity will occur on the existing, developed 

Wastewater Treatment Plant site. Nevertheless, a review was completed to 

determine the potential impact on critical dunes and/or high risk erosion areas. 

A review of the Charlevoix Township Critical Dune Areas map (dated February 

17, 1989) indicated that there are no critical dunes in the area of the Wastewater 

Treatment Plant. The Critical Dunes map is provided in Appendix J. 

A review of the MDEQ High Risk Erosion Areas Digital Maps website indicated 

that there are no high risk erosion areas in Charlevoix Township or Charlevoix 

County. 

As a result, it is concluded that the proposed Wastewater Treatment Plant 

improvements project will not impact any coastal zone, critical dune area, or high 

risk erosion area. 
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Floodplains 

Neither the proposed project nor its alternates is near a water body such that a 

floodplain would be impacted. 

Natural or Wild and Scenic Rivers 

There are no natural, wild or scenic rivers in the project area or that would be 

impacted by the proposed project alternates. This determination is based on a 

review of the Michigan Department of Natural Resources database for the project 

study area. 

Major Surface Waters 

No surface water bodies are within the area of immediate impact from the 

proposed project, although the shoreline of Lake Michigan is located a minimum 

of 200 feet north of the WWTP site. Extensive soil erosion and sedimentation 

control measures would be installed along the north site limits to protect Lake 

Shore Drive and Lake Michigan. Therefore, neither of the proposed project 

alternates would impact the natural surroundings and surface water bodies. 

Recreational Facilities 

The City of Charlevoix and neighboring communities have many outdoor 

activities to offer; none would be affected by the proposed project alternates.  

Topography 

Any changes to the Wastewater Treatment Plant site with the proposed project or 

alternates will not impact the overall slope or drainage characteristics of the area.  
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Geology 

Groundwater and glacial well transmissivity will not be impacted by the proposed 

project or any alternates, nor will any geological structures or formations affect 

the choice of project alternates. 

Soils 

The soils in the area of the Wastewater Treatment Plant neither will be effected 

by nor will they influence the selection of a project alternate. During the design 

process, soil borings will be taken throughout the site. These soil borings will be 

useful in determining soil types, depth to groundwater, and soil stability. 

Agricultural Resources 

No prime or agricultural farm land is present in the project area nor might be 

impacted by the proposed project alternates as noted in the various zoning maps 

(Appendix C) and future land use maps (Appendix P). 

Fauna and Flora 

As discussed previously, six (6) of “Michigan’s Federally Threatened, 

Endangered, Proposed, and Candidate Species” are listed and may be present in 

Charlevoix County. In addition, three (3) special concern species are listed for 

Section 28 of Charlevoix County. However, the proposed work activities are 

confined to the existing wastewater treatment plant site. Ground disturbance will 

be limited to the area bounded by the perimeter security fence and will not impact 

any previously unaltered areas. As the proposed work will be limited to existing 

buildings, parking areas, and developed lawns, it is determined that the proposed 
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construction has practically no likelihood of supporting federal or state rare or 

protected species. For these reasons, it is concluded that the WWTP 

Improvements project will not affect any listed species, their habitats, or proposed 

or designated critical habitat. 

A complete list of these flora and fauna can be found in Appendix Q.  

Unique Features 

These valuable qualities of an immense amount of water in close proximity to the 

City and the pleasant summer weather found in the study area will not be 

adversely impacted by the proposed project or alternates. Instead, construction of 

the proposed project will ensure that the City and adjacent Townships will 

continue to have an efficient, sustainable wastewater treatment facility that can 

meet all permits and regulations at present and going forward into the future. 

5. Implementability and Public Participation 

Construction phasing will be required to maintain operation of the existing treatment 

processes while constructing the new facilities. There is adequate space on the WWTP 

site to construct the new facilities without impacting the existing. All new structures 

and equipment will be tested and approved prior to placing in service.  

The proposed project will require financial involvement on the part of the City and 

Townships. The financial burden will be fully evaluated as part of the user charge 

system study and financial analysis. 

The City of Charlevoix manages the operation and maintenance of the existing 

wastewater treatment plant and will continue to perform all OM&R roles with the 
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proposed improvements. City personnel and consultants have the ability to manage 

construction projects on the magnitude of the proposed improvements. 

6. Technical and Other Considerations 

a. Infiltration and Inflow (I/I) Removal 

As discussed previously, I/I rates in the City of Charlevoix wastewater collection 

system are not excessive. Additionally, there are no known instances of 

precipitation events causing wastewater backup problems, overflows or poor 

treatment performance due to hydraulic overloading. Therefore, I/I removal is not 

included in the proposed project. 

b. Sludge and Residuals 

The sludge and residuals process of the existing WWTP will be maintained and 

improved as part of the basic plant improvements. Additional sludge storage is 

proposed to allow operators to choose the timing of sludge disposal to farm land. 

c. Industrial Pretreatment 

No industrial pretreatment facilities are in place at present nor will they be 

required for the proposed improvements. 

d. Growth Capacity 

The proposed project does not include increasing the wastewater treatment 

capacity above current levels. Average and peak daily flow projections indicate 

that needs during the 20-year planning period can be met without increasing the 

plant capacity. 
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e. Areas Currently Without Sewers 

The proposed project alternatives do not include serving areas currently without 

sewers. 

f. Reliability 

The basic plant improvements are critical to maintaining the reliability of the 

existing WWTP; they are needed to extend the useful life expectancy of the plant 

beyond the 20-year planning period. Both the fixed film aeration and the 

membrane bio-reactor process options for Advanced Treatment are reliable and 

have the ability to meet and consistently maintain permit limitations throughout 

useful life of the project. 

g. Alternative Sites and Routings 

The site of the proposed project is the site of the existing Wastewater Treatment 

Plant. Selection of an alternative site for the facility would not be cost effective. 

h. Combined Sewer Overflows 

There are no combined sewers in the Charlevoix system; therefore, the proposed 

project does not include treatment capacity or facilities to handle combined flows. 

i. Contamination at the Project Site 

There is no known contamination at the treatment plant site. Any contamination 

discovered during design or construction will be disposed of properly according 

to all local, State and Federal regulations. 
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III. SELECTED ALTERNATIVE 

A. Description of the Selected Alternative 

The proposed wastewater system improvement project is located at the City of Charlevoix 

Wastewater Treatment Plant. Following is a description of the selected alternative: 

Project Description 

Construct Basic Plant Improvements and Alternate 3: Advanced Treatment. 

The table below is a schedule for the proposed wastewater treatment plant improvement 

project. 

Proposed Project Schedule 
 

Milestone Date 
Hold Public Hearing June 3, 2013 

Submit Final Project Plan to MDEQ June 21, 2013 
Submit User Charge System to MDEQ July 2013 

Receive Approval of Project Plan September 2013 
Submit Plans and Specifications to MDEQ December 2013 

Receive Construction Permit February 2014 
Receive Construction Bids February 2014 

SRF Loan Awarded April 2014 
Begin Construction May 2014 

Construction Completed October 1, 2015 
 

1. Relevant Design Parameters  

The selected Alternate 3: Advanced Treatment will include either Activated Sludge 

with Fixed Film Aeration or Activated Sludge with Membrane Bioreactor (MBR). The 

precise treatment process and unit processes and sizes will be determined during 

preliminary design.  

The Activated Sludge with Fixed Film Aeration option would include the following 

elements: 
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 Basic Plant Improvements. 

 Additional aeration tanks. 

 Air systems including air diffuser assemblies and blowers. 

 Piping systems including piping for influent, effluent, return activated sludge 

(RAS), waste activated sludge (WAS), and air, and RAS/WAS pumps. 

 Fixed film media system. 

The Fixed Film Aeration process could include the treatment sub-categories of Mixed 

Bed Bio-Reactors (MBBR) or Integrated Fixed-Film Activated Sludge (IFAS).  

The Activated Sludge with Membrane Bioreactor option would include the following 

elements: 

 Basic Plant Improvements. 

 Additional aeration tanks. 

 Complete membrane system, including process aeration blowers and 

membrane aeration blowers, diffusers, chemical skid(s), RAS pumps, WAS 

pumps and valves. 

 Fine screens. 

 Piping systems 

Further detailed evaluation of MBR, MBBR and IFAS will be completed by September 

2013 to comply with the NPDES permit requirements. 

The unit processes will be sized to meet the 20-year projected service area needs. As 

discussed previously, this will not require increasing the WWTP capacity. 
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Schematic flow diagrams of the Advanced Treatment process options are included in 

Figure 7 and Figure 8. 

A general WWTP basis of design including the principal design criteria is provided in 

Table 7, showing both existing values and 20-year projections for flow, influent BOD, 

primary effluent BOD, influent ammonia, influent temperature, raw biosolids and 

digested biosolids. 

WWTP residuals will be handled as at present, although additional sludge storage is 

proposed to provide flexibility in scheduling land application. 

2. Controlling Factors  

The Advanced Treatment alternate will be designed according to the WWTP Basis of 

Design (Table 7). The proposed treatment capacity will not exceed the existing 

capacity and will be sufficient to meet the needs of the 20-year projected service area 

population. Characteristics of the influent wastewater and treatment residuals are 

provided in Appendix D. 

An Advanced Treatment process is required to meet the NPDES permit requirements 

and the proposed effluent limits, especially during the cold weather months when 

nitrification of ammonia is not possible with the existing conventional activated sludge 

process. 

3. Special Assessment District Projects 

A special assessment district will not be utilized for the proposed project. 
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4. Project Maps  

Schematic diagrams of the Advanced Treatment alternative are included in Figure 7 

and Figure 8. 

5. Sensitive Features  

No sensitive features are in the area impacted by the proposed project.  

6. Schedule for Design and Construction 

The proposed project schedule is provided in Section III.A. above. 

7. Cost Summary 

Tables 9-11 contain cost estimates for the proposed wastewater system improvements. 

The project costs include construction costs and approximately 30 percent for 

contingency costs, project engineering and legal/financial/bond counsel. 

B. Authority to Implement the Selected Alternative 

The City of Charlevoix provides wastewater treatment service to all City and Township 

customers and therefore has the authority to implement the proposed project. Discussions 

will be held with and input received from the Townships pertaining to the need for the 

project, rate increases and schedules. 

C. User Costs 

The MDEQ requires the applicant to perform a Present Worth analysis of the various 

options. The Present Worth analysis uses discount factors that reduce the annual expenses 

compared to what the actual annual bond payment would be. Appendix T includes the 

annual cost computation which is a worst case scenario where the proposed bond payment 

includes the anticipated expenses related increases in operation, maintenance and 
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replacement. The City of Charlevoix is planning on funding the proposed $10,895,000 

project with a SRF loan at a 2.50 percent interest rate for a 20-year period. The expected 

annual debt service for the proposed projects based on the SRF loan criteria will be 

approximately $763,883 per year. 

The increase due to the improvements translates to an annual cost of $266.63 per REU or 

about $22.22 per month for both In-City and rural (Township) residents. Current typical 

quarterly sewer rates for residential customers in the City of Charlevoix sanitary sewer 

system are about $110. 

The City of Charlevoix intends to maintain their current rate structure for rural (Township) 

and In-City customers and raise rates as necessary for the proposed project. The rate 

structure is based on the City’s most recent cost-of-service study done in 2008 by Utility 

Financial Solutions of Holland, MI. The current rate structure along with a low interest loan 

will allow the communities to “pay as they go” to finance the projects. 

D. Disadvantaged Community 

The median household income in the City of Charlevoix is $48,704, according to the 2010 

US Census. At this income level, the City of Charlevoix would not qualify as a 

disadvantage community under the SRF program. 

E. Ability to Implement the Selected Alternatives 

Implementation of the proposed project is based on the assumption that the project will be 

financed by a low-interest loan from the SRF program. The City of Charlevoix has the 

necessary legal, institutional, financial, and managerial resources available to ensure the 

construction, operation and maintenance of the proposed facilities. 
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1. Financials 

The City of Charlevoix will raise rates as necessary to pay for the proposed debt service 

for the bonding period of twenty years. 

2. Design/Permits 

All projects will be under design later in 2013 and will be submitted prior to the 

required deadline. 

IV. Evaluation of Environmental Impacts 

A. General 

The anticipated environmental impacts resulting from the construction of the selected 

project alternative include beneficial and adverse, short and long-term, and irreversible and 

irretrievable. Following is a discussion of the anticipated environmental impacts of the 

selected plan.  

1. Beneficial Impacts 

 Construction activities associated with the wastewater treatment plant 

improvements would occur exclusively on City-owned property at the existing 

WWTP site; this will minimize disturbance to residents. 

 Construction and equipment manufacturing related jobs would be created. 

 Local contractors would have an equal opportunity to bid on the construction 

contracts. 

 Water quality would be improved. 

 No additional development of land would be necessary due to the proposed 

wastewater system improvements. 

 No construction of new roads would be necessary. 
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 Improvement of existing structures on the WWTP site. 

 No increased storm water runoff. 

 No detrimental impacts on air quality. 

 Improved soil erosion control. 

 No negative impact on the surrounding groundwater. 

 No impact on historical sites, archaeological sites, cultural sites, or recreational 

areas. 

 No impact on threatened or endangered species. 

 Reduced consumption of energy and natural resources due to improved process 

efficiencies. 

 No disruption to fish and wildlife 

 No disruption to fishing and recreational boating 

 More reliable wastewater treatment system 

 No work in wetlands or in the floodplain. 

2. Adverse Impacts 

 Noise and dust would be generated during construction of the project. 

 Minor traffic disruptions may occur during construction. 

 Short-term increased use of energy and natural resources. 

3. Short and Long-Term Impacts 

The short-term adverse impacts associated with construction activities would be able to 

be mitigated and would be minimal in comparison to the resulting long-term beneficial 

impacts. 
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a. Short Term Adverse Impacts 

 Traffic disruption. 

 Dust and noise. 

 Increased energy consumption. 

b. Short Term Beneficial Impacts 

 No disruption to fishing and recreational boating. 

 No disruption to fish and wildlife. 

 Construction activities associated with the wastewater treatment plant 

improvements would occur exclusively on City-owned property at the 

existing WWTP site; this will minimize disturbance to residents. 

 Construction and equipment manufacturing related jobs would be created. 

 Local contractors would have an equal opportunity to bid on the construction 

contracts. 

 Water quality would be improved. 

 No additional development of land would be necessary due to the proposed 

wastewater system improvements. 

 No construction of new roads would be necessary. 

 Improvement of existing structures on the WWTP site. 

 No increased storm water runoff. 

 No detrimental impacts on air quality. 

 Improved soil erosion control. 

 No negative impact on the surrounding groundwater. 
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 No impact on historical sites, archaeological sites, cultural sites, or 

recreational areas. 

 No impact on threatened or endangered species. 

 Reduced consumption of energy and natural resources due to improved 

process efficiencies. 

 No disruption to fish and wildlife 

 No disruption to fishing and recreational boating 

 More reliable wastewater treatment system. 

 No work in wetlands or in the floodplain. 

c. Long Term Adverse Impacts 

 None. 

d. Long Term Beneficial Impacts 

 No negative long term impacts from the proposed project since the 

improvements are not impacting areas of previously undeveloped land. 

 Improved water quality. 

 Provide for long-term development in the service area. 

 A more reliable wastewater treatment facility.  

 No increased storm water runoff. 

 Improvement of storm water quality. 

 Improved soil erosion control. 

 No impact on historical sites, archaeological sites, cultural sites, or 

recreational areas. 

 No impact on threatened or endangered species. 
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 Recycle and reuse natural resources. 

B. Analysis of Impacts 

1. Direct Impacts 

The construction of the proposed project should have no effect on historical, 

archaeological, geographic, cultural or recreational areas, as all construction activities 

will be confined to an existing, currently developed site. Previously referenced figures 

show the proposed construction location for the project. 

The project will not detrimentally affect the water quality of the area, air quality, 

wetlands, endangered species, or wild and scenic rivers. No residents or businesses 

would be relocated. 

The majority of the construction will occur outside of the existing road pavement so 

residents and business owners will not be significantly impacted by the construction 

since the roads will remain open during construction. 

The SRF program requires competitive bidding for all projects. This will allow a larger 

number of contractors to bid on the projects compared to projects that would be 

solicited to a short list of contractors. 

The proposed project is not intended to extend or construct a new road(s) to previously 

undeveloped lands within the work area. The proposed work is to improve an existing 

wastewater treatment facility to better serve its existing and future customers. 

In some cases, portions of the existing road and/or driveways may need to be replaced 

due to underground activity on the WWTP site. Reconstruction of existing 
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road/driveways would bring them into current standards of road construction and 

improve safety. 

As part of the construction document, the contractors will be required to use more 

environmentally sound fuels. Contractors would be required to use “Green” fuels such 

as “Ultra Low Sulfur Fuel” or “Bio Diesel” in their trucks and equipment. Currently, 

some equipment is allowed to use “Low Sulfur Fuel” under current Federal 

regulations. The use of Ultra Low Sulfur Fuel and Bio-diesel will cut diesel emissions 

by up to twenty percent compared to current low sulfur fuels. The use of the “Green” 

fuels will improve air quality. 

Bio-diesel is made from corn which is a renewable energy source. This will require 

less use of crude oil based diesel fuel.  

The asphalt used for re-construction of existing road will be required to use a minimum 

of twenty percent recycled asphalt removed from other projects. The use of the 

recycled asphalt requires less use of non-renewable resources like oil that is the base 

material for the liquid asphalt. 

2. Indirect Impacts 

The proposed wastewater facilities are sized to provide service for 20 years of future 

growth in the study area based on current trends and anticipated growth. Future growth 

in the study area will not greatly alter the character of the area. Future growth would be 

subject to conformance with the land use and zoning plans of the City of Charlevoix 

and Charlevoix, Marion, and Hayes Townships. 
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3. Cumulative Impacts 

Providing to the customers of the system a more reliable wastewater treatment facility 

with new, updated equipment and structures able to meet the discharge permit 

requirements would be the primary cumulative impact anticipated from the 

construction of the project. 

V. MITIGATION 

A. Short Term Construction Related Mitigation 

Standard procedures used in the construction industry will be included in the construction 

contract documents to mitigate construction activities. 

1. Traffic Disruption 

All of the proposed work is outside of road pavement on the existing developed 

WWTP site. This will allow residents to have access to their home and business at all 

times. 

Standard traffic and safety control devices such as barricades and lighted barrels will 

be in place to warn and protect residents during construction activities. 

2. Dust and Noise 

Dust control methods such as water and/or brine will be used to keep dust to a 

minimum. All haul roads and public roadways will be swept daily and maintained to 

assure residents access to the area. Construction equipment will be maintained in good 

condition to decrease noise. 
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3. Soil Erosion 

Soil erosion and sedimentation control measures such as straw bales, sedimentation 

basins, and silt fence, will be part of the construction activities to prevent soil release 

and protect streams and wetland. 

4. Wastewater Service Disruption 

During construction of the wastewater system improvement project, sanitary sewer 

collection and treatment service will be maintained for all residents and businesses in 

the system. This will be accomplished by maintaining the existing facility in service 

until the new facilities are constructed, tested, and operational. 

5. Work in the Floodplain 

No work is proposed in the floodplain.  

6. Work in the Wetlands 

No work is proposed in wetlands.  

B. Mitigation of Long Term Impacts 

General mitigation of construction activities in the treatment facility improvements will 

prohibit the disposal of soils in wetlands, floodplains, or other sensitive areas. Storm sewer 

catch basins will be protected where earth changing activities will take place. 

1. Use of Natural Resources 

As a result of the wastewater treatment plant improvements project, natural resources 

such as gravel, sands, oil, and fuels will be utilized and consumed. To minimize the 

impact on the natural resources, a number of things will be utilized during the 

construction. 
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The use of biodiesel fuels will require less oil than needed to produce similar diesel 

fuels used in trucks and equipment. Recycled asphalt from reclaimed roads will be used 

in reconstruction of existing roads and/or driveways. The recycled asphalt will require 

less liquid asphalt which is made from oil. The use of erosion control measures will be 

composed of recycled or natural products that do not use or use less synthetic materials 

made from oil.  

2. Energy Use 

The use of energy is inevitable in operating a wastewater treatment facility and in the 

production of materials used for construction. Using recycled or natural eco-friendly 

products as part of the construction process or during construction will use less energy 

than compared to using 100-percent nonrenewable resources. 

The use of the recycled and/or eco-friendly products will not completely mitigate the 

use of all energy but it will offset a small percent. 

C. Mitigation of Indirect Impacts 

1. Master Plan and Zoning 

Existing planning and zoning maps are provided in the appendices. As the proposed 

project alternates are confined to the existing treatment plant site, planning and zoning 

are not needed to protect historical features or neighborhoods, prime or unique 

agricultural land, or wetlands, floodplains, stream banks, shore lands or other sensitive 

features. 

2. Ordinances 

Ordinances are neither affected nor needed to protect any historical or environmental 

resources. 
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3. Staging of Construction 

Staging of construction will be carefully planned and utilized to maintain the 

functionality and operability of the existing WWTP during construction of the proposed 

improvements. 

VI. PUBLIC PARTICIPATION 

A. Formal Public Hearing 

A public hearing describing the draft project plan along with alternatives, cost estimates, 

etc, is scheduled to be held on June 3, 2013, at the City of Charlevoix City Hall prior to its 

adoption by City of Charlevoix. A transcript of the Public Hearing along with the sign in 

sheet will be included in Appendix U and Appendix V. 

A notice of public hearing was published in the local newspaper 30 days before the hearing. 

A copy of the public notice and affidavit showing the article will be included in Appendix 

W.  

B. Adoption of Project Plan 

A copy of the signed City of Charlevoix resolution adopting the proposed Project Plan will 

be included in Appendix X.
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Tables 

 



1970 1980 1990 2000 2010 2015 2020 2025 2030 2035

Charlevoix City 3,519 3,296 3,116 2,994 2,513 2,438 2,364 2,294 2,225 2,158

Charlevoix Township 720 993 1,016 1,697 1,645 1,793 1,954 2,130 2,322 2,531

Marion Township 694 946 1,130 1,492 1,714 1,885 2,074 2,281 2,509 2,760

Hayes Township 706 1,274 1,317 1,893 1,919 2,092 2,280 2,485 2,709 2,953

Total Study Area 5,639 6,509 6,579 8,076 7,791 8,208 8,673 9,190 9,765 10,402

Charlevoix County (Information Only) 16,541 19,907 21,468 26,090 25,949 26,849 27,634 28,465 29,111 29,439

TABLE 1.

HISTORICAL AND PROJECTED POPULATIONS

Unit of Government

Actual Census Figures Projected Population
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Historical 

REU Est.

Service 

Population
REU Estimate

Service 

Population

2002 2002 2010 2010 2012 2017 2022 2027 2032

Charlevoix City 1,198 2,994 1,005 2,513 2,483 2,408 2,336 2,266 2,198

Charlevoix Township 679 1,697 658 1,645 1,704 1,858 2,025 2,207 2,406

Marion Township 161 403 161 403 419 461 507 558 614

Hayes Township 284 711 284 711 736 803 875 954 1,039

Total Rural (Townships) 1,124 2,811 1,104 2,759 2,860 3,121 3,407 3,718 4,059

Total Service Estimate 2,322 5,805 2,109 5,272 5,343 5,530 5,743 5,984 6,257

Unit of Government
Projected Service Population

SERVICE POPULATION PROJECTIONS

TABLE 2.
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Year

Average Daily 

Flow (MGD), 

Non-Summer

Average Daily 

Flow (MGD), 

July-August

Maximum 

Day Flow 

(MGD)

WWTP 

Average Day 

Flow Capacity 

(MGD)

WWTP Peak 

Hour Flow 

Capacity 

(MGD)

2012 0.34 0.53 0.69 1 2

2017 0.41 0.60 0.76 1 2

2022 0.47 0.66 0.82 1 2

2027 0.54 0.73 0.89 1 2

2032 0.60 0.79 0.95 1 2

Capacity

3/8"

4 mgd

NA

3.75 mgd

3.15 mgd

31,200 cf

1 mgd

53 min

166,000 gal

144,000 gal

N/A indicates information not available.

WWTP CAPACITY ANALYSIS AND COMPONENT CAPACITIES

TABLE 3.

Sludge Digester (Secondary)

Primary Settling (Max Day)

Grit Collector

Flow Meter

Screen

Sludge Digester (Primary)

WWTP Component

Primary Settling (Avg Day)

Aeration Tanks

Final Settling

Disinfection (Detention Time)
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Average Daily 

Flow (MGD)

Average Daily 

Flow 

Contribution 

(gpcd)

2012 2012 2017 2022 2027 2032

Charlevoix City 0.159 64 0.177 0.192 0.203 0.212

Charlevoix Township 0.109 64 0.137 0.166 0.198 0.232

Marion Township 0.027 64 0.034 0.042 0.050 0.059

Hayes Township 0.047 64 0.059 0.072 0.086 0.100

Total Rural (Townships) 0.183 0.230 0.280 0.334 0.391

Total Average Day Flow, Sept-June 

(MGD)
0.342 64 0.407 0.472 0.537 0.602

Total Average Day Flow, July-Aug 

(MGD)
0.53 100 0.60 0.66 0.73 0.79

Flow breakdown by Unit of Government based on each Unit's relative percentage of the total service population.

Unit of Government
Projected Average Daily Flow (MGD)

AVERAGE DAY FLOW PROJECTIONS

TABLE 3.
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Average Daily 

Flow (MGD)

Maximum 

Daily Flow 

(MGD)

Est. Peaking 

Factor

2012 2012 2012 2017 2022 2027 2032

Charlevoix City 0.159 0.323 2.03 0.331 0.335 0.337 0.335

Charlevoix Township 0.109 0.221 2.03 0.255 0.291 0.328 0.367

Marion Township 0.027 0.054 2.03 0.063 0.073 0.083 0.094

Hayes Township 0.047 0.096 2.03 0.110 0.126 0.142 0.158

Total Rural (Townships) 0.183 0.371 0.428 0.489 0.552 0.619

Total Flow (MGD) 0.342 0.694 2.03 0.759 0.824 0.889 0.954

Flow breakdown by Unit of Government based on each Unit's relative percentage of the total service population.

Unit of Government
Projected Maximum Daily Flow (MGD)

MAXIMUM DAY FLOW PROJECTIONS

TABLE 4.

S:\2011\2110372 City of Charlevoix\RPT\Other Information\Pop_Flow_Charlevoix WWTP Data\Peak Daily Flow Proj



Date of Observed Flow at 

WWTP

Dry Weather 

Max Day 

Flow, mgd

Per Capita Dry 

Weather Base 

Rate, gpcd
 3

Exceeds 120 

gpcd Dry 

Weather 

Threshold?

Wet Weather 

Max Day 

Flow, mgd

Per Capita 

Wet Weather 

Base Rate, 

gpcd
 3

Exceeds 275 

gpcd Wet 

Weather 

Threshold?

Summer 

Tourism Max 

Day Flow, 

mgd

Per Capita 

Summer 

Tourism Base 

Rate, gpcd
 4

Exceeds I/I 

Threshold 

Threshold?

Non-Precipitation Days: Mar-May and Sept-Nov
 1

3/20/2009 0.328 62 NO

9/18/2009 0.401 76 NO

4/25/2010 0.387 73 NO

10/14/2010 0.325 62 NO

9/18/2011 0.398 75 NO

10/13/2011 0.371 70 NO

Wet Weather Events: April-October
 2

8/29/2009 (1.00") 0.498 94 NO

9/28/2009 (2.03") 0.519 98 NO

4/6/2010 (1.23") 0.373 71 NO

9/24/2010 (2.07") 0.394 75 NO

6/23/2011 (1.33") 0.506 96 NO

10/20/2011 (0.91") 0.398 75 NO

Summer Tourism Flows: July-August

July 2009 0.720 91 NO

Notes:
1 

Selected based on high daily volume of wastewater flow after several days of no precipitation.
2 

Selected based on highest daily volume of wastewater flow on or after largest precipitation events.
3 

Based on WWTP - Total System 2,109 REUs in 2010 and estimated service population of 5,272 persons
4
 Based on WWTP - Total System 7,908 persons (conservatively assuming 50% increase in service population during summer tourism season).

DETERMINATION OF EXCESSIVE INFILTRATION AND INFLOW

TABLE 5.



City of Charlevoix

Wastewater Treatment Plant 

Table 7

Basis of Design

mgd gpm mgd gpm

1. Flow

a. Annual Avg Day 0.37 260 0.60 420

b. Summer Avg Day 0.53 370 0.80 560

c. Peak Day 0.89 620 2.00 1,400

2. BOD, Influent mg/L lb/day mg/L lb/day

a. Annual Avg Day 240 740 240 1,200 1

b. Summer Avg Day 280 1,235 280 1,870 2

c. Peak Day 600 2,650 600 10,000 3

3. BOD Primary Effluent

a. Annual Avg Day 160 495           160 800 1

b. Summer Avg Day 235 1,040       235 1,570 2

c. Peak Day 280 1,240       280 4,670 3

4. Influent Ammonia

a. Annual Avg Day 31 95 31 155 1

b. Summer Avg Day 35 154 35 232 2

c. Peak Day 40 177 40 667 3

5. Influent Temperature °F

a. Minimum 46

b. Average 58

c. Maximum 72

6. Raw Biosolids

a. Volume 190,000 gal/mo 300,000 gal/mo

6,330 gal/day 10,000 gal/day

b. Total Solids 2.2% = 1,162 lb/day 2.2% = 1,835 lb/day

c. Volatile Solids 76% = 883 lb/day 76% = 1,395 lb/day

d. Loading on Primary

Digester (22,000 cf) 40 lb/1,000 cf 63 lb/1,000 cf

7. Digested Biosolids

a. Volume 1,260 gal/day 2,015 gal/day1

b. Total Solids 3.83% 3.83%

c. Volatile Solids 58% 58%

d. Supernatant

1) Volume 6,300 gal/mo 10,080 gal/mo

2) BOD 740 mg/L 740 mg/L

3) Loading 40 lb/day 70 lb/day

Existing, 2010 - 2012 Projected, 2033

Existing Proposed 2033

             Notes

             1. Based on 0.60 mgd

             2. Based on 0.80 mgd

             3. Based on 2.0 mgd S:\2011\2110372 City of Charlevoix\RPT\Track Two Report\2013-02-27 Common Plant Improvements



City of Charlevoix

Wastewater Treatment Plant 

Table 8

Plant Unit Purpose Cost Estimate

1. Headworks

a. Dual Screens, Finer Mesh 10 States $200,000

b. Grit Classifier Improved Preformance $60,000

c. Redundant Meter (Effluent w/ UV) 10 States $30,000

2. Primary Settling

a. Drain, Repair, Re-coat, Replace Mechanical Eq. 10 States, Routine O&M $420,000

b. Revise Piping: 2 Trains, Scum, WAS Improved Performance $50,000

c. FRP Covers Improved Performance $240,000

3. Aeration - See Alternatives

4. Final Settling

Drain, Repair, Re-Coat, Replace Mechanical Eq. Routine O&M $400,000

 Except Alt. 3

5. Disinfection

Convert to UV Safety, Improved O&M $200,000

6. Sludge Digesters

Drain, Repair, Re-Coat Both Tanks Routine O&M $300,000

Replace Transfer Pumps Improved O&M $85,000

7. Sludge Thickening Improved O&M $750,000

8. Sludge Storage 300,000 gal Improved O&M $500,000

9. Admin. Building (2,000 sf) & SCADA Improved O&M $1,000,000

10. BioFilter Odor Control $500,000

11. Site Lift Station Force Main Improved O&M $60,000

12. Mechanical (HVAC)

Improved O&M

& Meet Codes $175,000

13. Generator Improved O&M $150,000

14. Electrical Improvements

Improved O&M

& Meet Codes $575,000

Construction Total $5,695,000

Basic Plant Improvements 
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City of Charlevoix

Wastewater Treatment Plant 

Plant Unit Purpose Cost Estimate

1. Basic Plant Improvements Table 8 $5,695,000

Construction Total $5,695,000

Contingency, Legal, Engineering, and Fiscal $1,708,500

Project Total $7,403,500

* May not be able to meet NPDES permit during cold weather.

Table 9

Alternate 1: Optimum Performance of Existing Facilities *
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City of Charlevoix

Wastewater Treatment Plant 

Plant Unit Purpose Cost Estimate

1. Basic Plant Improvements Table 8 $5,695,000

2. Additional Aeration Tanks 10 States $1,000,000

3. Air Systems 10 States $250,000

a. Air diffuser assemblies

b. Blowers

4. Piping Systems 10 States $500,000

a. Piping for Influent, Effluent, RAS, WAS, Air

b. RAS/WAS Pumps

Construction Total $7,445,000

Contingency, Legal, Engineering, and Fiscal $2,200,000

Project Total $9,645,000

* May not be able to meet NPDES permit during cold weather.

Table 10

Alternate 2: Conventional Activated Sludge Upgrade *
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City of Charlevoix

Wastewater Treatment Plant 

Plant Unit Purpose Cost Estimate

1. Basic Plant Improvements Table 8 $5,695,000

2. Additional Aeration Tanks Alternate $200,000

3. Complete Advanced Treatment System $1,650,000

4. Process Requirements $350,000

5. Piping Systems 10 States $500,000

Total $8,395,000

Contingency, Legal, Engineering, and Fiscal $2,500,000

Project Total $10,895,000

Table 11

Alternate 3:  Advanced Treatment

S:\2011\2110372 City of Charlevoix\RPT\Track Two Report\2013-02-27 Common Plant Improvements
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Appendix A 

Existing WWTP Site Plan  





Appendix B 

Service Agreements 

 













































































































Appendix C 

Zoning Maps 
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Appendix D 

Wastewater Characteristics 
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Appendix E 

 Discharge Permit-NPDES Permit No. MI0057737 

 



PERMIT NO. MI0057737

STATE OF MICHIGAN 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

 
AUTHORIZATION TO DISCHARGE UNDER THE

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

In compliance with the provisions of the Federal Water Pollution Control Act, as amended, (33 U.S.C. 1251
et seq.) (the "Federal Act"), Michigan Act 451, Public Acts of 1994, as amended (the "Michigan Act"), Parts 31
and 41, and Michigan Executive Order 2009-45,

City of Charlevoix
210 State Street

Charlevoix, Michigan 49720

is authorized to discharge from the City of Charlevoix Wastewater Treatment Plant located at

15116 Lakeshore Drive
Charlevoix, Michigan 49720

designated as Charlevoix WWTP

to the receiving water named Lake Michigan in accordance with effluent limitations, monitoring requirements,
and other conditions set forth in this permit.

This permit is based on a complete application submitted on March 31, 2009.

This permit takes effect on June 1, 2011. The provisions of this permit are severable. After notice
and opportunity for a hearing, this permit may be modified, suspended, or revoked in whole or in part during its
term in accordance with applicable laws and rules. On its effective date this permit shall supersede NPDES
Permit No. MI0057737, expiring October 1, 2009.

This permit and the authorization to discharge shall expire at midnight, October 1, 2014. In order to receive
authorization to discharge beyond the date of expiration, the permittee shall submit an application which
contains such information, forms, and fees as are required by the Michigan Department of Environmental
Quality (Department) by April 4, 2014.

Issued April 1, 2011

Original Permit Signed by Michael Bray
Michael J. Bray, Acting Chief
Permits Section
Water Resources Division
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PERMIT FEE REQUIREMENTS

In accordance with Section 324.3120 of the Michigan Act, the permittee shall make payment of an annual permit
fee to the Department for each October 1 the permit is in effect regardless of occurrence of discharge. The
permittee shall submit the fee in response to the Department's annual notice. The fee shall be postmarked by
January 15 for notices mailed by December 1. The fee is due no later than 45 days after receiving the notice for
notices mailed after December 1.

Annual Permit Fee Classification: Municipal Minor, 1 MGD to less than 10 MGD (IP)

In accordance with Section 324.3132 of the Michigan Act, the permittee shall make payment of an annual
biosolids land application fee to the Department if the permittee land applies biosolids. In response to the
Department's annual notice, the permittee shall submit the fee, which shall be postmarked no later than
January 31 of each year.

CONTACT INFORMATION

Unless specified otherwise, all contact with the Department required by this permit shall be made to the Cadillac
District Supervisor of the Water Resources Division. The Cadillac District Office is located at 120 West Chapin
Street, Cadillac, Michigan 49601, Telephone: 231-775-3960, Fax: 231-775-1511.

CONTESTED CASE INFORMATION

Any person who is aggrieved by this permit may file a sworn petition with the State Office of Administrative
Hearings and Rules of the Michigan Department of Energy, Labor, and Economic Growth, setting forth the
conditions of the permit which are being challenged and specifying the grounds for the challenge. The
Department of Energy, Labor, and Economic Growth may reject any petition filed more than 60 days after
issuance as being untimely.
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PART I

Section A. Limitations and Monitoring Requirements

1. Final Effluent Limitations, Monitoring Point 001A
During the period beginning on the effective date of this permit and lasting until the expiration date of this permit,
the permittee is authorized to discharge treated municipal wastewater from Monitoring Point 001A through
Outfall 001. Outfall 001 discharges to Lake Michigan. Such discharge shall be limited and monitored by the
permittee as specified below.

Maximum Limits for Maximum Limits for
Quantity or Loading Quality or Concentration Monitoring Sample

Parameter Monthly 7-Day Daily Units Monthly 7-Day Daily Units Frequency Type

Flow (report) --- (report) MGD --- --- --- --- Daily Report Total
Daily Flow

Carbonaceous Biochemical Oxygen Demand (CBOD5)
210 330 --- lbs/day 25 40 --- mg/l 5/Week 24-Hr Composite

Total Suspended Solids
250 380 --- lbs/day 30 45 --- mg/l 5/Week 24-Hr Composite

Ammonia Nitrogen (as N)
Effective Date until 9/30/2014

5/1 – 9/30 --- --- --- --- (report) --- --- mg/l Weekly 24-Hr Composite

Beginning 10/1/2014
5/1 – 9/30 --- --- --- --- 30 --- --- mg/l Weekly 24-Hr Composite

10/1 – 4/30 --- --- --- --- (report) --- --- mg/l Monthly 24-Hr Composite

Beginning 12/1/2015
5/1 – 9/30 --- --- --- --- 5.4 --- --- mg/l Weekly 24-Hr Composite

10/1 – 11/30 --- --- --- --- 12 --- --- mg/l Weekly 24-Hr Composite
12/1 – 3/31 --- --- --- --- 20 --- --- mg/l Weekly 24-Hr Composite
4/1 – 4/30 --- --- --- --- 13 --- --- mg/l Weekly 24-Hr Composite

Total Phosphorus (as P)
8 --- --- lbs/day 1.0 --- --- mg/l 5/Week 24-Hr Composite

Fecal Coliform Bacteria --- --- --- --- 200 400 --- ct/100 ml 5/Week Grab

Total Residual Chlorine --- --- --- --- --- --- 0.038 mg/l 5/Week Grab

Total Mercury (report) --- --- lbs/day (report) --- --- ng/l Monthly Grab

12-Month 12-Month
Rolling Average Rolling Average

Total Mercury 0.000058 --- --- lbs/day 7 --- --- ng/l Monthly Calculation

Minimum
Monthly

CBOD5 Minimum % Removal --- --- --- 85 --- --- % Monthly Calculation
Total Suspended Solids Minimum % Removal --- 85 --- --- % Monthly Calculation

Minimum Maximum
Daily Daily

pH --- --- --- --- 6.5 --- 9.0 S.U. 5/Week Grab
Dissolved Oxygen --- --- --- --- 4.0 --- --- mg/l 5/Week Grab
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PART I

Section A. Limitations and Monitoring Requirements

The following design flow was used in determining the above limitations, but is not to be considered a
limitation or actual capacity: 1.0 MGD (average).

a. Narrative Standard
The receiving water shall contain no turbidity, color, oil films, floating solids, foams, settleable solids, or
deposits as a result of this discharge in unnatural quantities which are or may become injurious to any
designated use.

b. Sampling Locations
Samples for CBOD5, Total Suspended Solids, Ammonia Nitrogen, Total Phosphorus, and Total Mercury
shall be taken prior to disinfection. Samples for Dissolved Oxygen, Fecal Coliform Bacteria, Total
Residual Chlorine, and pH shall be taken after disinfection. The Department may approve alternate
sampling locations which are demonstrated by the permittee to be representative of the effluent.

c. Final Effluent Limitation for Total Mercury
The final limit for total mercury is the Discharge Specific Level Currently Achievable (LCA) based on a
multiple discharger variance from the water quality-based effluent limit of 1.3 ng/l, pursuant to Rule
323.1103(9) of the Water Quality Standards. Compliance with the LCA shall be determined as a 12-
month rolling average. The 12-month rolling average shall be determined by adding the present
monthly average result to the preceding 11 monthly average results then dividing the sum by 12. For
facilities with quarterly monitoring requirements for total mercury, quarterly monitoring shall be
equivalent to 3 months of monitoring in calculating the 12-month rolling average. Facilities that monitor
more frequently than monthly for total mercury must determine the monthly average result, which is the
sum of the results of all data obtained in a given month divided by the total number of samples taken, in
order to calculate the 12-month rolling average. If the 12-month rolling average for any month is less
than or equal to the LCA, the permittee will be considered to be in compliance for total mercury for that
month, provided the permittee is also in full compliance with the Pollutant Minimization Program for
Total Mercury, set forth in Part I.A.2. 
 
After a minimum of 12 monthly data points have been collected, the permittee may request a reduction in
the monitoring frequency for total mercury. This request shall contain an explanation as to why the
reduced monitoring is appropriate and shall be submitted to the Department. Upon receipt of written
approval and consistent with such approval, the permittee may reduce the monitoring frequency for total
mercury indicated in Part I.A.1. of this permit. The Department may revoke the approval for reduced
monitoring at any time upon notification to the permittee

d. Total Mercury Testing Requirements
The analytical protocol for total mercury shall be in accordance with EPA Method 1631, Revision E,
“Mercury in Water by Oxidation, Purge and Trap, and Cold Vapor Atomic Fluorescence Spectrometry”.
The quantification level for total mercury shall be 0.5 ng/l, unless a higher level is appropriate because
of sample matrix interference. Justification for higher quantification levels shall be submitted to the
Department within 30 days of such determination.

The use of clean technique sampling procedures is required unless the permittee can demonstrate to
the Department that an alternative sampling procedure is representative of the discharge. Guidance for
clean technique sampling is contained in: EPA Method 1669, Sampling Ambient Water for Trace Metals
at EPA Water Quality Criteria Levels (Sampling Guidance), EPA-821-R96-001, July 1996. Information
and data documenting the permittee's sampling and analytical protocols and data acceptability shall be
submitted to the Department upon request.

e. Percent Removal Requirements
These requirements shall be calculated based on the monthly (30-day) effluent CBOD5 and Total
Suspended Solids concentrations and the monthly influent concentrations for approximately the same
period.
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PART I

Section A. Limitations and Monitoring Requirements

f. Total Residual Chlorine
Compliance with the Total Residual Chlorine limit shall be determined on the basis of one or more grab
samples. If more than one (1) sample per day is taken, the additional samples shall be collected in near
equal intervals over at least eight (8) hours. The samples shall be analyzed immediately upon collection
and the average reported as the daily concentration. Amperometric Titration using either Standard
Method 4500-CI D, Standard Method 4500-CI E or the Orion 97-70 electrode shall be used for analysis
(other analytical methods specified in 40 CFR 136 may be used upon approval of the Department).

If, upon review of the monitoring, it is determined that ammonia or toxicity require limiting to protect the
receiving waters in accordance with applicable water quality standards, the permit may then be modified
by the Department in accordance with applicable laws and rules.

g. Monitoring Frequency Reduction for Ammonia
After the submittal of two years of data, the permittee may request, in writing, Department approval of a
reduction in monitoring frequency for ammonia. This request shall contain an explanation as to why the
reduced monitoring is appropriate. Upon receipt of written approval and consistent with such approval,
the permittee may reduce the monitoring frequency indicated in Part I.A.1. of this permit. The
monitoring frequency for ammonia shall not be reduced to less than monthly. The Department may
revoke the approval for reduced monitoring at any time upon notification to the permittee.
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PART I

Section A. Limitations and Monitoring Requirements

2. Pollutant Minimization Program for Total Mercury
The goal of the Pollutant Minimization Program is to maintain the effluent concentration of total mercury at or
below 1.3 ng/l. The permittee shall continue to implement the Pollutant Minimization Program approved on
March 22, 2007, and modifications thereto, to proceed toward the goal. The Pollutant Minimization Program
includes the following:

a. an annual review and semi-annual monitoring of potential sources of mercury entering the wastewater
collection system;

b. a program for quarterly monitoring of influent and periodic monitoring of sludge for mercury; and

c. implementation of reasonable cost-effective control measures when sources of mercury are discovered.
Factors to be considered include significance of sources, economic considerations, and technical and
treatability considerations.

On or before March 31 of each year, the permittee shall submit a status report for the previous calendar year to
the Department that includes 1) the monitoring results for the previous year, 2) an updated list of potential
mercury sources, and 3) a summary of all actions taken to reduce or eliminate identified sources of mercury.

Any information generated as a result of the Pollutant Minimization Program set forth in this permit may be used
to support a request to modify the approved program or to demonstrate that the Pollutant Minimization Program
requirement has been completed satisfactorily.

A request for modification of the approved program and supporting documentation shall be submitted in writing
to the Department for review and approval. The Department may approve modifications to the approved
program (approval of a program modification does not require a permit modification), including a reduction in the
frequency of the requirements under items a. & b.

This permit may be modified in accordance with applicable laws and rules to include additional mercury
conditions and/or limitations as necessary.
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PART I

Section A. Limitations and Monitoring Requirements

3. Additional Monitoring Requirements

As a condition of this permit, the permittee shall monitor the discharge from monitoring point 001A for the
constituents listed below. This monitoring is an application requirement of 40 CFR 122.21(j), effective
December 2, 1999. Testing shall be conducted in August 2011, May 2012, March 2013, and October 2013.
Grab samples shall be taken for available cyanide, total phenols, and parameters listed under
Volatile Organic Compounds. For all other parameters, 24-hour composite samples shall be taken.

Test species for whole effluent toxicity monitoring shall include fathead minnow and either Daphnia magna,
Daphnia pulex or Ceriodaphnia dubia. The permittee has received Department approval to conduct acute
toxicity testing using Fathead Minnow, the more sensitive species identified in the toxicity database. The first
three (3) tests required above may be performed using the more sensitive species. The last (4th) test shall be
conducted using two (2) test species. Testing and reporting procedures shall follow procedures contained in
EPA/600/4-90/027/F, "Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine
Organisms (Fifth Edition).” When the effluent ammonia nitrogen (as N) concentration is greater than 5 mg/l, the
pH of the toxicity test shall be maintained at the pH of the effluent at the time of sample collection. Toxicity test
data acceptability is contingent upon the validation of the test method by the testing laboratory. Such validation
shall be submitted to the Department upon request.

The results of such monitoring shall be submitted with the application for reissuance (see the cover page of this
permit for the application due date). The permittee shall notify the Department within 14 days of completing the
monitoring for each month specified above in accordance with Part II.C.5. Additional reporting requirements are
specified in Part II.C.11. The permittee shall report to the Department any whole effluent toxicity test results
greater than 1.0 TUA or 1.0 TUC within five (5) days of becoming aware of the result. If, upon review of the
analysis, it is determined that additional requirements are needed to protect the receiving waters in accordance
with applicable water quality standards, the permit may then be modified by the Department in accordance with
applicable laws and rules.

Whole Effluent Toxicity
Acute toxicity

Hardness
calcium carbonate

Metals (Total Recoverable), Cyanide and Total Phenols (Quantification levels in parentheses)
antimony (1 µg/l) arsenic (1 µg/l) barium (5 µg/l)
beryllium (1 µg/l) boron (20 µg/l) cadmium (0.2 µg/l)
chromium (5 µg/l) copper (1 µg/l) lead (1 µg/l)
nickel (5 µg/l) selenium (1 µg/l) silver (0.5 µg/l)
thallium (1 µg/l) zinc (5 µg/l)
available cyanide (2 µg/l) using Method OIA - 1677
total phenolic compounds

Volatile Organic Compounds
acrolein acrylonitrile benzene
bromoform carbon tetrachloride chlorobenzene
chlorodibromomethane chloroethane 2-chloroethylvinyl ether
chloroform dichlorobromomethane 1,1-dichloroethane
1,2-dichloroethane trans-1,2-dichloroethylene 1,1-dichloroethylene
1,2-dichloropropane 1,3-dichloropropylene ethylbenzene
methyl bromide methyl chloride methylene chloride
1,1,2,2,-tetrachloroethane tetrachloroethylene toluene
1,1,1-trichloroethane 1,1,2-trichloroethane trichloroethylene
vinyl chloride
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PART I

Section A. Limitations and Monitoring Requirements

Acid-Extractable Compounds
p-chloro-m-creso 2-chlorophenol 2,4-dichlorophenol
2,4-dimethylphenol 4,6-dinitro-o-cresol 2,4-dinitrophenol
2-nitrophenol 4-nitrophenol pentachlorophenol
phenol 2,4,6-trichlorophenol

Base/Neutral Compounds
acenaphthene acenaphthylene anthracene
benzidine benzo(a)anthracene benzo(a)pyrene
3,4-benzofluoranthene benzo(ghi)perylene benzo(k)fluoranthene
bis(2-chloroethoxy)methane bis(2-chloroethyl)ether bis(2-chloroisopropyl)ether
bis(2-ethylhexyl)phthalate 4-bromophenyl phenyl ether butyl benzyl phthalate
2-chloronaphthalene 4-chlorophenyl phenyl ether chrysene
di-n-butyl phthalate di-n-octyl phthalate dibenzo(a,h)anthracene
1,2-dichlorobenzene 1,3-dichlorobenzene 1,4-dichlorobenzene
3,3'-dichlorobenzidine diethyl phthalate dimethyl phthalate
2,4-dinitrotoluene 2,6-dinitrotoluene 1,2-diphenylhydrazine
fluoranthene fluorene hexachlorobenzene
hexachlorobutadiene hexachlorocyclo-pentadiene hexachloroethane
indeno(1,2,3-cd)pyrene isophorone naphthalene
nitrobenzene n-nitrosodi-n-propylamine n-nitrosodimethylamine
n-nitrosodiphenylamine phenanthrene pyrene
1,2,4-trichlorobenzene

4. Facility Contact
The “Facility Contact” was specified in the application. The permittee may replace the facility contact at any
time, and shall notify the Department in writing within 10 days after replacement (including the name, address
and telephone number of the new facility contact).

a. The facility contact shall be (or a duly authorized representative of this person):
• for a corporation, a principal executive officer of at least the level of vice president, or a designated

representative, if the representative is responsible for the overall operation of the facility from which
the discharge described in the permit application or other NPDES form originates,

• for a partnership, a general partner,
• for a sole proprietorship, the proprietor, or
• for a municipal, state, or other public facility, either a principal executive officer, the mayor, village

president, city or village manager or other duly authorized employee.

b. A person is a duly authorized representative only if:
• the authorization is made in writing to the Department by a person described in paragraph a. of this

section; and
• the authorization specifies either an individual or a position having responsibility for the overall

operation of the regulated facility or activity such as the position of plant manager, operator of a well
or a well field, superintendent, position of equivalent responsibility, or an individual or position
having overall responsibility for environmental matters for the facility (a duly authorized
representative may thus be either a named individual or any individual occupying a named position).

Nothing in this section obviates the permittee from properly submitting reports and forms as required by law.
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PART I

Section A. Limitations and Monitoring Requirements

5. Untreated or Partially Treated Sewage Discharge Requirements
In accordance with Section 324.3112a of the Michigan Act, if untreated sewage, including sanitary sewer
overflows (SSO) and combined sewer overflows (CSO), or partially treated sewage is directly or indirectly
discharged from a sewer system onto land or into the waters of the state, the entity responsible for the sewer
system shall immediately, but not more than 24 hours after the discharge begins, notify, by telephone, the
Department, local health departments, a daily newspaper of general circulation in the county in which the
permittee is located, and a daily newspaper of general circulation in the county or counties in which the
municipalities whose waters may be affected by the discharge are located that the discharge is occurring.

The permittee shall also annually contact municipalities, including the superintendent of a public drinking water
supply with potentially affected intakes, whose waters may be affected by the permittee's discharge of combined
sewage, and if those municipalities wish to be notified in the same manner as specified above, the permittee
shall provide such notification. Such notification shall also include a daily newspaper in the county of the
affected municipality.

At the conclusion of the discharge, written notification shall be submitted in accordance with and on the
“CSO/SSO Reporting Form” available via the internet at: http://www.michigan.gov/deq/0,1607,7-135-
3313_3682_3715---,00.html, or, alternatively for combined sewer overflow discharges, in accordance with
notification procedures approved by the Department.

In addition, in accordance with Section 324.3112a of the Michigan Act, each time a discharge of untreated
sewage or partially treated sewage occurs, the permittee shall test the affected waters for Escherichia coli to
assess the risk to the public health as a result of the discharge and shall provide the test results to the affected
local county health departments and to the Department. The testing shall be done at locations specified by
each affected local county health department but shall not exceed 10 tests for each separate discharge event.
The affected local county health department may waive this testing requirement, if it determines that such
testing is not needed to assess the risk to the public health as a result of the discharge event. The results of this
testing shall be submitted with the written notification required above, or, if the results are not yet available,
submit them as soon as they become available. This testing is not required, if the testing has been waived by
the local health department, or if the discharge(s) did not affect surface waters.

Permittees accepting sanitary or municipal sewage from other sewage collection systems are encouraged to
notify the owners of those systems of the above reporting and testing requirements.

6. Monthly Operating Reports
Part 41 of Act 451 of 1994 as amended, specifically Section 324.4106 and associated Rule 299.2953, requires
that the permittee file with the Department, on forms prescribed by the Department, reports showing the
effectiveness of the treatment facility operation and the quantity and quality of liquid wastes discharged into
waters of the state.

Within thirty (30) days of the effective date of this permit the permittee shall submit to the Department a
treatment facility monitoring program to meet this requirement. Upon approval by the Department the permittee
shall implement the treatment facility monitoring program. The reporting forms and guidance are available on
the DNRE web site at http://www.michigan.gov/dnre/0,1607,7-135-3313_44117---,00.html. The permittee may
use alternative operating forms if they are consistent with the approved monitoring program. These forms shall
be maintained on site and shall be provided to the Department for review upon request. These treatment facility
monitoring records shall be maintained for a minimum of three years.



PERMIT NO. MI0057737 Page 10 of 25

PART I

Section B. Schedule of Compliance

1. Schedule of Compliance
The permittee shall achieve compliance with the final effluent limitations for monitoring point 001 specified in
Part I.A.1., in accordance with the following schedule. All submittals shall be to the Department.

a. On or before July 1, 2011, the permittee shall complete pump and other plant maintenance to allow
concurrent operation of both halves of the treatment plant, as necessary, to meet limits in Part I.A.1.
Alternative treatment improvements leading to reduced ammonia or toxicity control may be approved by
the Department.

b. On or before August 1, 2011, the permittee shall submit a monitoring and study plan to evaluate
treatment operations and/or causes of chronic ammonia toxicity problems.

c. On or before September 1, 2011, the permittee shall acquire a consultant/engineer to assist with long-
term treatment improvement and chronic ammonia toxicity reduction.

d. On or before September 1, 2013, the permittee shall submit data analysis and a description and
evaluation of options considered in correcting the ammonia toxicity problem, including a detailed
description of the selected alternative(s). A schedule for acquisition and implementation of the selected
alternative(s) shall be included.

e. On or before 10/1/2015, the permittee shall complete construction of corrective facilities, or
implementation of other approved remedies.

f. On or before 12/1/2015, the permittee shall attain and maintain an operational level necessary to meet
the limits specified in Part I.A.1.
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1. Industrial Waste Pretreatment Program
It is understood that the permittee does not receive the discharge of any type or quantity of substance which
may cause interference with the operation of the treatment works; and, therefore, the permittee is not required to
immediately develop an industrial pretreatment program in accordance with Section 307 of the Federal Act. The
permittee is required to comply with Section 307 of the Federal Act upon accepting any such discharge for
treatment. The permittee is required to notify the Department within thirty days if any user discharges or
proposes to discharge such wastes to the permittee for treatment.

Under no circumstances shall the permittee allow introduction of the following wastes into the waste treatment
system:

a. pollutants which cause pass through or interference;

b. pollutants which create a fire hazard or explosion hazard in the sewerage system, including, but not
limited to waste streams with a closed cup flashpoint of less than 140 degrees Fahrenheit or 60 degrees
Centigrade using the test methods specified in 40 CFR 261.21;

c. pollutants which will cause corrosive structural damage to the sewerage system; but in no case,
discharges with pH less than 5.0, unless the works is specifically designed to accommodate such
discharges;

d. solid or viscous pollutants in amounts which will cause obstruction to the flow in the sewerage system
resulting in interference;

e. any pollutant, including oxygen demanding pollutants (BOD, etc.) released in a discharge at a flow rate
and/or pollutant concentration which will cause interference with the treatment plant;

f. heat in amounts which will inhibit biological activity in the treatment plant resulting in interference; but in
no case, heat in such quantities that the temperature at the treatment plant exceeds 40 degrees
Centigrade (104 degrees Fahrenheit) unless the Department, upon request of the permittee, approves
alternate temperature limits;

g. pollutants which result in the presence of toxic gases, vapors or fumes within the sewerage system in a
quantity that may cause acute worker health and safety problems; and

h. any trucked or hauled pollutants, except at discharge points designated by the permittee.

If information is gained by the Department that the permittee receives or is about to receive industrial wastes,
then this permit may be modified in accordance with applicable laws and rules to incorporate the requirements of
Section 307 of the Federal Act.
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1. Residuals Management Program for Land Application of Biosolids
The permittee is authorized to land apply bulk biosolids or prepare bulk biosolids for land application in
accordance with the permittee’s approved Residuals Management Program (RMP) approved on June 28, 2001
and approved modifications thereto in accordance with the requirements established in R323.2401 through
R323.2418 of the Michigan Administrative Code (Part 24 Rules). The approved RMP, and any approved
modifications thereto, are enforceable requirements of this permit. Incineration, landfilling and other residual
disposal activities shall be conducted in accordance with Part II.D.7. of this permit. The Part 24 Rules can be
obtained via the internet (http://www.michigan.gov/dnre/ and on the left side of the screen click on Water,
Biosolids & Industrial Pretreatment, Biosolids then click on Biosolids laws and Rules Information which is under
the Laws & Rules banner in the center of the screen).

a. Annual Report
On or before October 30 of each year, the permittee shall submit to the Department an annual report for
the previous fiscal year of October 1 through September 30. At a minimum, the report shall contain:

1) a certification that current residuals management practices are in accordance with the approved
RMP, or a proposal for modification to the approved RMP; and

2) a completed Biosolids Annual Report Form which can be obtained via the internet
(http://www.michigan.gov/deq/ and on the left side of the screen click on Water, Biosolids & Industrial
Pretreatment, Biosolids then click on Biosolids Annual Report Form which is under the Downloads
banner in the center of the screen) or from the Department.

b. Modifications to the Approved RMP
Prior to implementation of modifications to the RMP, the permittee shall submit proposed modifications
to the Department for approval. The approved modification shall become effective upon the date of
approval. Upon written notification, the Department may impose additional requirements and/or
limitations to the approved RMP as necessary to protect public health and the environment from any
adverse effect of a pollutant in the biosolids.

c. Record Retention
Records required by the Part 24 Rules shall be kept for a minimum of five years. However, the records
documenting cumulative loading for sites subject to cumulative pollutant loading rates shall be kept as
long as the site receives biosolids.
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Section A. Definitions

This list of definitions may include terms not applicable to this permit.

Acute toxic unit (TUA) means 100/LC50 where the LC50 is determined from a whole effluent toxicity (WET) test
which produces a result that is statistically or graphically estimated to be lethal to 50% of the test organisms.

Bioaccumulative chemical of concern (BCC) means a chemical which, upon entering the surface waters, by
itself or as its toxic transformation product, accumulates in aquatic organisms by a human health
bioaccumulation factor of more than 1000 after considering metabolism and other physiochemical properties that
might enhance or inhibit bioaccumulation. The human health bioaccumulation factor shall be derived according
to R 323.1057(5). Chemicals with half-lives of less than 8 weeks in the water column, sediment, and biota are
not BCCs. The minimum bioaccumulation concentration factor (BAF) information needed to define an organic
chemical as a BCC is either a field-measured BAF or a BAF derived using the biota-sediment accumulation
factor (BSAF) methodology. The minimum BAF information needed to define an inorganic chemical as a BCC,
including an organometal, is either a field-measured BAF or a laboratory-measured bioconcentration factor
(BCF). The BCCs to which these rules apply are identified in Table 5 of R 323.1057 of the Water Quality
Standards.

Biosolids are the solid, semisolid, or liquid residues generated during the treatment of sanitary sewage or
domestic sewage in a treatment works. This includes, but is not limited to, scum or solids removed in primary,
secondary, or advanced wastewater treatment processes and a derivative of the removed scum or solids.

Bulk biosolids means biosolids that are not sold or given away in a bag or other container for application to a
lawn or home garden.

Chronic toxic unit (TUC ) means 100/MATC or 100/IC25, where the maximum acceptable toxicant concentration
(MATC) and IC25 are expressed as a percent effluent in the test medium.

Class B Biosolids refers to material that has met the Class B pathogen reduction requirements or equivalent
treatment by a Process to Significantly Reduce Pathogens (PSRP) in accordance with the Part 24 Rules.
Processes include aerobic digestion, composting, anaerobic digestion, lime stabilization and air drying.

Daily concentration is the sum of the concentrations of the individual samples of a parameter divided by the
number of samples taken during any calendar day. If the parameter concentration in any sample is less than the
quantification limit, regard that value as zero when calculating the daily concentration. The daily concentration
will be used to determine compliance with any maximum and minimum daily concentration limitations (except for
pH and dissolved oxygen). When required by the permit, report the maximum calculated daily concentration for
the month in the “MAXIMUM” column under “QUALITY OR CONCENTRATION” on the Discharge Monitoring
Reports (DMRs).

For pH, report the maximum value of any individual sample taken during the month in the “MAXIMUM” column
under “QUALITY OR CONCENTRATION” on the DMRs and the minimum value of any individual sample taken
during the month in the “MINIMUM” column under “QUALITY OR CONCENTRATION” on the DMRs. For
dissolved oxygen, report the minimum concentration of any individual sample in the “MINIMUM” column under
“QUALITY OR CONCENTRATION” on the DMRs.

Daily loading is the total discharge by weight of a parameter discharged during any calendar day. This value is
calculated by multiplying the daily concentration by the total daily flow and by the appropriate conversion factor.
The daily loading will be used to determine compliance with any maximum daily loading limitations. When
required by the permit, report the maximum calculated daily loading for the month in the “MAXIMUM” column
under “QUANTITY OR LOADING” on the DMRs.

Department means the Michigan Department of Natural Resources and Environment.

Detection Level means the lowest concentration or amount of the target analyte that can be determined to be
different from zero by a single measurement at a stated level of probability.
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Discharge Event is a discrete occurrence during which effluent is discharged to the surface water up to 10 days
of a consecutive 14 day period.

EC50 means a statistically or graphically estimated concentration that is expected to cause 1 or more specified
effects in 50% of a group of organisms under specified conditions.

Fecal coliform bacteria monthly is the geometric mean of the samples collected in a calendar month (or 30
consecutive days). The calculated monthly value will be used to determine compliance with the maximum
monthly fecal coliform bacteria limitations. When required by the permit, report the calculated monthly value in
the “AVERAGE” column under “QUALITY OR CONCENTRATION” on the DMRs. FOR SEASONAL LAGOON
DISCHARGES ONLY: If the period in which the discharge occurred was partially in each of two months, the
monthly average shall be reported on the DMR of the month in which the last day of discharge occurred.

Fecal coliform bacteria 7-day is the geometric mean of the samples collected in any 7-day period. The
calculated 7-day value will be used to determine compliance with the maximum 7-day fecal coliform bacteria
limitations. When required by the permit, report the maximum calculated 7-day concentration for the month in
the “MAXIMUM” column under “QUALITY OR CONCENTRATION” on the DMRs. FOR SEASONAL LAGOON
DISCHARGES ONLY: If the seven day period was partially in each of two months, the seven day average shall
be reported on the DMR of the month in which the last day of discharge occurred.

Flow Proportioned sample is a composite sample with the sample volume proportional to the effluent flow.

Grab sample is a single sample taken at neither a set time nor flow.

Geometric Mean is the average of the logarithmic values of a base 10 data set, converted back to a base 10
number.

IC25 means the toxicant concentration that would cause a 25% reduction in a nonquantal biological
measurement for the test population.

Interference is a discharge which, alone or in conjunction with a discharge or discharges from other sources,
both: 1) inhibits or disrupts the POTW, its treatment processes or operations, or its sludge processes, use or
disposal; and 2) therefore, is a cause of a violation of any requirement of the POTW's NPDES permit (including
an increase in the magnitude or duration of a violation) or, of the prevention of sewage sludge use or disposal in
compliance with the following statutory provisions and regulations or permits issued thereunder (or more
stringent state or local regulations): Section 405 of the Clean Water Act, the Solid Waste Disposal Act (SWDA)
(including Title II, more commonly referred to as the Resource Conservation and Recovery Act (RCRA), and
including state regulations contained in any state sludge management plan prepared pursuant to Subtitle D of
the SWDA), the Clean Air Act, the Toxic Substances Control Act, and the Marine Protection, Research and
Sanctuaries Act. [This definition does not apply to sample matrix interference.]

Land Application means spraying or spreading biosolids or a biosolids derivative onto the land surface,
injecting below the land surface, or incorporating into the soil so that the biosolids or biosolids derivative can
either condition the soil or fertilize crops or vegetation grown in the soil.

LC50 means a statistically or graphically estimated concentration that is expected to be lethal to 50% of a group
of organisms under specified conditions.

Maximum acceptable toxicant concentration (MATC) means the concentration obtained by calculating the
geometric mean of the lower and upper chronic limits from a chronic test. A lower chronic limit is the highest
tested concentration that did not cause the occurrence of a specific adverse effect. An upper chronic limit is the
lowest tested concentration which did cause the occurrence of a specific adverse effect and above which all
tested concentrations caused such an occurrence.
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MGD means million gallons per day.

Monthly monitoring frequency refers to a calendar month. When required by this permit, an analytical result,
reading, value or observation must be reported for that period if a discharge occurs during that period.

Monthly concentration is the sum of the daily concentrations determined during a reporting month (or 30
consecutive days) divided by the number of daily concentrations determined. The calculated monthly
concentration will be used to determine compliance with any maximum monthly concentration limitations. When
required by the permit, report the calculated monthly concentration in the “AVERAGE” column under “QUALITY
OR CONCENTRATION” on the DMRs. FOR SEASONAL LAGOON DISCHARGES ONLY: If the period in
which the discharge occurred was partially in each of two months, the monthly average shall be reported on the
DMR of the month in which the last day of discharge occurred.

For minimum percent removal requirements, the monthly influent concentration and the monthly effluent
concentration shall be determined. The calculated monthly percent removal, which is equal to 100 times the
quantity [1 minus the quantity (monthly effluent concentration divided by the monthly influent concentration)],
shall be reported in the "MINIMUM" column under "QUALITY OR CONCENTRATION" on the DMRs.

Monthly loading is the sum of the daily loadings of a parameter divided by the number of daily loadings
determined in the reporting month (or 30 consecutive days). The calculated monthly loading will be used to
determine compliance with any maximum monthly loading limitations. When required by the permit, report the
calculated monthly loading in the “AVERAGE” column under “QUANTITY OR LOADING” on the DMRs. FOR
SEASONAL LAGOON DISCHARGES ONLY: If the period in which the discharge occurred was partially in each
of two months, the monthly average shall be reported on the DMR of the month in which the last day of
discharge occurred.

National Pretreatment Standards are the regulations promulgated by or to be promulgated by the Federal
Environmental Protection Agency pursuant to Section 307(b) and (c) of the Federal Act. The standards
establish nationwide limits for specific industrial categories for discharge to a POTW.

No observed adverse effect level (NOAEL) means the highest tested dose or concentration of a substance
which results in no observed adverse effect in exposed test organisms where higher doses or concentrations
result in an adverse effect.

Noncontact Cooling Water is water used for cooling which does not come into direct contact with any raw
material, intermediate product, by-product, waste product or finished product.

Nondomestic user is any discharger to a POTW that discharges wastes other than or in addition to
water-carried wastes from toilet, kitchen, laundry, bathing or other facilities used for household purposes.

Partially treated sewage is any sewage, sewage and storm water, or sewage and wastewater, from domestic
or industrial sources that is treated to a level less than that required by the permittee's National Pollutant
Discharge Elimination System permit, or that is not treated to national secondary treatment standards for
wastewater, including discharges to surface waters from retention treatment facilities.

Pretreatment is reducing the amount of pollutants, eliminating pollutants, or altering the nature of pollutant
properties to a less harmful state prior to discharge into a public sewer. The reduction or alteration can be by
physical, chemical, or biological processes, process changes, or by other means. Dilution is not considered
pretreatment unless expressly authorized by an applicable National Pretreatment Standard for a particular
industrial category.

POTW is a publicly owned treatment works.

Quantification level means the measurement of the concentration of a contaminant obtained by using a
specified laboratory procedure calculated at a specified concentration above the detection level. It is considered
the lowest concentration at which a particular contaminant can be quantitatively measured using a specified
laboratory procedure for monitoring of the contaminant.
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Quarterly monitoring frequency refers to a three month period, defined as January through March, April
through June, July through September, and October through December. When required by this permit, an
analytical result, reading, value or observation must be reported for that period if a discharge occurs during that
period.

Regional Administrator is the Region 5 Administrator, U.S. EPA, located at R-19J, 77 W. Jackson Blvd.,
Chicago, Illinois 60604.

Significant industrial user is a nondomestic user that: 1) is subject to Categorical Pretreatment Standards
under 40 CFR 403.6 and 40 CFR Chapter I, Subchapter N; or 2) discharges an average of 25,000 gallons per
day or more of process wastewater to a POTW (excluding sanitary, noncontact cooling and boiler blowdown
wastewater); contributes a process wastestream which makes up five (5) percent or more of the average dry
weather hydraulic or organic capacity of the POTW treatment plant; or is designated as such by the permittee as
defined in 40 CFR 403.12(a) on the basis that the industrial user has a reasonable potential for adversely
affecting the POTW's treatment plant operation or violating any pretreatment standard or requirement (in
accordance with 40 CFR 403.8(f)(6)).

Significant Materials Significant Materials means any material which could degrade or impair water quality,
including but not limited to: raw materials; fuels; solvents, detergents, and plastic pellets; finished materials such
as metallic products; hazardous substances designated under Section 101(14) of Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) (see 40 CFR 372.65); any chemical the facility is required
to report pursuant to Section 313 of Emergency Planning and Community Right-to-Know Act (EPCRA); polluting
materials as identified under the Part 5 Rules (Rules 324.2001 through 324.2009 of the Michigan Administrative
Code); Hazardous Wastes as defined in Part 111 of the Michigan Act; fertilizers; pesticides; and waste products
such as ashes, slag, and sludge that have the potential to be released with storm water discharges.

Tier I value means a value for aquatic life, human health or wildlife calculated under R 323.1057 of the Water
Quality Standards using a tier I toxicity database.

Tier II value means a value for aquatic life, human health or wildlife calculated under R 323.1057 of the Water
Quality Standards using a tier II toxicity database.

Total Maximum Daily Loads (TMDLs) are required by the Federal Act for waterbodies that do not meet Water 
Quality Standards.  TMDLs represent the maximum daily load of a pollutant that a waterbody can assimilate and 
meet Water Quality Standards and an allocation of that load among point sources, nonpoint sources, and a 
margin of safety.

Toxicity Reduction Evaluation (TRE) means a site-specific study conducted in a stepwise process designed to
identify the causative agents of effluent toxicity, isolate the sources of toxicity, evaluate the effectiveness of
toxicity control options, and then confirm the reduction in effluent toxicity.

Water Quality Standards means the Part 4 Water Quality Standards promulgated pursuant to Part 31 of Act
No. 451 of the Public Acts of 1994, as amended, being Rules 323.1041 through 323.1117 of the Michigan
Administrative Code.

Weekly monitoring frequency refers to a calendar week which begins on Sunday and ends on Saturday.
When required by this permit, an analytical result, reading, value or observation must be reported for that period
if a discharge occurs during that period.

Yearly monitoring frequency refers to a calendar year beginning on January 1 and ending on December 31.
When required by this permit, an analytical result, reading, value or observation must be reported for that period
if a discharge occurs during that period.

24-Hour Composite sample is a flow proportioned composite sample consisting of hourly or more frequent
portions that are taken over a 24-hour period.
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3-Portion Composite sample is a sample consisting of three equal volume grab samples collected at equal
intervals over an 8-hour period.

7-day concentration is the sum of the daily concentrations determined during any 7 consecutive days in a
reporting month divided by the number of daily concentrations determined. The calculated 7-day concentration
will be used to determine compliance with any maximum 7-day concentration limitations. When required by the
permit, report the maximum calculated 7-day concentration for the month in the “MAXIMUM” column under
“QUALITY OR CONCENTRATION” on the DMRs. FOR SEASONAL LAGOON DISCHARGES ONLY: If the
seven day period was partially in each of two months, the seven day average shall be reported on the DMR of
the month in which the last day of discharge occurred.

7-day loading is the sum of the daily loadings of a parameter divided by the number of daily loadings
determined during any 7 consecutive days in a reporting month. The calculated 7-day loading will be used to
determine compliance with any maximum 7-day loading limitations. When required by the permit, report the
maximum calculated 7-day loading for the month in the “MAXIMUM” column under “QUANTITY OR LOADING”
on the DMRs. FOR SEASONAL LAGOON DISCHARGES ONLY: If the seven day period was partially in each
of two months, the seven day average shall be reported on the DMR of the month in which the last day of
discharge occurred.
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1. Representative Samples
Samples and measurements taken as required herein shall be representative of the volume and nature of the
monitored discharge.

2. Test Procedures
Test procedures for the analysis of pollutants shall conform to regulations promulgated pursuant to Section
304(h) of the Federal Act (40 CFR Part 136 - Guidelines Establishing Test Procedures for the Analysis of
Pollutants), unless specified otherwise in this permit. Requests to use test procedures not promulgated under
40 CFR Part 136 for pollutant monitoring required by this permit shall be made in accordance with the Alternate
Test Procedures regulations specified in 40 CFR 136.4. These requests shall be submitted to the Chief of the
Permits Section, Water Bureau, Michigan Department of Natural Resources and Environment, P.O. Box 30273,
Lansing, Michigan, 48909-7773. The permittee may use such procedures upon approval.

The permittee shall periodically calibrate and perform maintenance procedures on all analytical instrumentation
at intervals to ensure accuracy of measurements. The calibration and maintenance shall be performed as part
of the permittee’s laboratory Quality Control/Quality Assurance program.

3. Instrumentation
The permittee shall periodically calibrate and perform maintenance procedures on all monitoring instrumentation
at intervals to ensure accuracy of measurements.

4. Recording Results
For each measurement or sample taken pursuant to the requirements of this permit, the permittee shall record
the following information: 1) the exact place, date, and time of measurement or sampling; 2) the person(s) who
performed the measurement or sample collection; 3) the dates the analyses were performed; 4) the person(s)
who performed the analyses; 5) the analytical techniques or methods used; 6) the date of and person
responsible for equipment calibration; and 7) the results of all required analyses.

5. Records Retention
All records and information resulting from the monitoring activities required by this permit including all records of
analyses performed and calibration and maintenance of instrumentation and recordings from continuous
monitoring instrumentation shall be retained for a minimum of three (3) years, or longer if requested by the
Regional Administrator or the Department.
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1. Start-up Notification
If the permittee will not discharge during the first 60 days following the effective date of this permit, the permittee
shall notify the Department within 14 days following the effective date of this permit, and then 60 days prior to
the commencement of the discharge.

2. Submittal Requirements for Self-Monitoring Data
Part 31 of Act 451 of 1994, as amended, specifically Section 324.3110(3) and Rule 323.2155(2) of Part 21
allows the Department to specify the forms to be utilized for reporting the required self-monitoring data. Unless
instructed on the effluent limitations page to conduct “Retained Self Monitoring” the permittee shall submit self-
monitoring data via the Department’s Electronic Environmental Discharge Monitoring Reporting (e2-DMR)
system.

The permittee shall utilize the information provided on the e2-Reporting website @
https://secure1.state.mi.us/e2rs/ to access and submit the electronic forms. Both monthly summary and daily
data shall be submitted to the department no later than the 20th day of the month following each month of the
authorized discharge period(s).

3. Retained Self-Monitoring Requirements
If instructed on the effluent limits page to conduct retained self-monitoring, the permittee shall maintain a
year-to-date log of retained self-monitoring results and, upon request, provide such log for inspection to the staff
of the Water Bureau, Michigan Department of Natural Resources and Environment. Retained self-monitoring
results are public information and shall be promptly provided to the public upon request.

The permittee shall certify, in writing, to the Department, on or before January 10th of each year, that: 1) all
retained self-monitoring requirements have been complied with and a year-to-date log has been maintained; and
2) the application on which this permit is based still accurately describes the discharge. With this annual
certification, the permittee shall submit a summary of the previous years monitoring data. The summary shall
include maximum values for samples to be reported as daily maximums and/or monthly maximums and
minimum values for any daily minimum samples.

4. Additional Monitoring by Permittee
If the permittee monitors any pollutant at the location(s) designated herein more frequently than required by this
permit, using approved analytical methods as specified above, the results of such monitoring shall be included in
the calculation and reporting of the values required in the Discharge Monitoring Report. Such increased
frequency shall also be indicated.

Monitoring required pursuant to Part 41 of the Michigan Act or Rule 35 of the Mobile Home Park Commission
Act (Act 96 of the Public Acts of 1987) for assurance of proper facility operation shall be submitted as required
by the Department.

5. Compliance Dates Notification
Within 14 days of every compliance date specified in this permit, the permittee shall submit a written notification
to the Department indicating whether or not the particular requirement was accomplished. If the requirement
was not accomplished, the notification shall include an explanation of the failure to accomplish the requirement,
actions taken or planned by the permittee to correct the situation, and an estimate of when the requirement will
be accomplished. If a written report is required to be submitted by a specified date and the permittee
accomplishes this, a separate written notification is not required.
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6. Noncompliance Notification
Compliance with all applicable requirements set forth in the Federal Act, Parts 31 and 41 of the Michigan Act,
and related regulations and rules is required. All instances of noncompliance shall be reported as follows:

a. 24-hour reporting - Any noncompliance which may endanger health or the environment (including
maximum daily concentration discharge limitation exceedances) shall be reported, verbally, within 24
hours from the time the permittee becomes aware of the noncompliance. A written submission shall
also be provided within five (5) days.

b. other reporting - The permittee shall report, in writing, all other instances of noncompliance not
described in a. above at the time monitoring reports are submitted; or, in the case of retained self-
monitoring, within five (5) days from the time the permittee becomes aware of the noncompliance.

Written reporting shall include: 1) a description of the discharge and cause of noncompliance; and 2) the period
of noncompliance, including exact dates and times; or, if not corrected, the anticipated time the noncompliance
is expected to continue, and the steps taken to reduce, eliminate and prevent recurrence of the noncomplying
discharge.

7. Spill Notification
The permittee shall immediately report any release of any polluting material which occurs to the surface waters
or groundwaters of the state, unless the permittee has determined that the release is not in excess of the
threshold reporting quantities specified in the Part 5 Rules (Rules 324.2001 through 324.2009 of the Michigan
Administrative Code), by calling the Department at the number indicated on the second page of this permit, or if
the notice is provided after regular working hours call the Department’s 24-hour Pollution Emergency Alerting
System telephone number, 1-800-292-4706 (calls from out-of-state dial 1-517-373-7660).

Within ten (10) days of the release, the permittee shall submit to the Department a full written explanation as to
the cause of the release, the discovery of the release, response (clean-up and/or recovery) measures taken, and
preventative measures taken or a schedule for completion of measures to be taken to prevent reoccurrence of
similar releases.

8. Upset Noncompliance Notification
If a process "upset" (defined as an exceptional incident in which there is unintentional and temporary
noncompliance with technology based permit effluent limitations because of factors beyond the reasonable
control of the permittee) has occurred, the permittee who wishes to establish the affirmative defense of upset,
shall notify the Department by telephone within 24-hours of becoming aware of such conditions; and within five
(5) days, provide in writing, the following information:

a. that an upset occurred and that the permittee can identify the specific cause(s) of the upset;

b. that the permitted wastewater treatment facility was, at the time, being properly operated; and

c. that the permittee has specified and taken action on all responsible steps to minimize or correct any
adverse impact in the environment resulting from noncompliance with this permit.

In any enforcement proceedings, the permittee, seeking to establish the occurrence of an upset, has the burden
of proof.
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9. Bypass Prohibition and Notification
a. Bypass Prohibition - Bypass is prohibited unless:

1) bypass was unavoidable to prevent loss of life, personal injury, or severe property damage;

2) there were no feasible alternatives to the bypass, such as the use of auxiliary treatment
facilities, retention of untreated wastes, or maintenance during normal periods of equipment downtime.
This condition is not satisfied if adequate backup equipment should have been installed in the exercise
of reasonable engineering judgment to prevent a bypass; and

3) the permittee submitted notices as required under 9.b. or 9.c. below.

b. Notice of Anticipated Bypass - If the permittee knows in advance of the need for a bypass, it shall submit
prior notice to the Department, if possible at least ten (10) days before the date of the bypass, and
provide information about the anticipated bypass as required by the Department. The Department may
approve an anticipated bypass, after considering its adverse effects, if it will meet the three (3)
conditions listed in 9.a. above.

c. Notice of Unanticipated Bypass - The permittee shall submit notice to the Department of an
unanticipated bypass by calling the Department at the number indicated on the second page of this
permit (if the notice is provided after regular working hours, use the following number: 1-800-292-4706)
as soon as possible, but no later than 24 hours from the time the permittee becomes aware of the
circumstances.

d. Written Report of Bypass - A written submission shall be provided within five (5) working days of
commencing any bypass to the Department, and at additional times as directed by the Department. The
written submission shall contain a description of the bypass and its cause; the period of bypass,
including exact dates and times, and if the bypass has not been corrected, the anticipated time it is
expected to continue; steps taken or planned to reduce, eliminate, and prevent reoccurrence of the
bypass; and other information as required by the Department.

e. Bypass Not Exceeding Limitations - The permittee may allow any bypass to occur which does not cause
effluent limitations to be exceeded, but only if it also is for essential maintenance to assure efficient
operation. These bypasses are not subject to the provisions of 9.a., 9.b., 9.c., and 9.d., above. This
provision does not relieve the permittee of any notification responsibilities under Part II.C.11. of this
permit.

f. Definitions

1) Bypass means the intentional diversion of waste streams from any portion of a treatment facility.

2) Severe property damage means substantial physical damage to property, damage to the
treatment facilities which causes them to become inoperable, or substantial and permanent loss of
natural resources which can reasonably be expected to occur in the absence of a bypass. Severe
property damage does not mean economic loss caused by delays in production.

10. Bioaccumulative Chemicals of Concern (BCC)
Consistent with the requirements of Rules 323.1098 and 323.1215 of the Michigan Administrative Code, the
permittee is prohibited from undertaking any action that would result in a lowering of water quality from an
increased loading of a BCC unless an increased use request and antidegradation demonstration have been
submitted and approved by the Department.
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11. Notification of Changes in Discharge
The permittee shall notify the Department, in writing, within 10 days of knowing, or having reason to believe, that
any activity or change has occurred or will occur which would result in the discharge of: 1) detectable levels of
chemicals on the current Michigan Critical Materials Register, priority pollutants or hazardous substances set
forth in 40 CFR 122.21, Appendix D, or the Pollutants of Initial Focus in the Great Lakes Water Quality Initiative
specified in 40 CFR 132.6, Table 6, which were not acknowledged in the application or listed in the application at
less than detectable levels; 2) detectable levels of any other chemical not listed in the application or listed at less
than detection, for which the application specifically requested information; or 3) any chemical at levels greater
than five times the average level reported in the complete application (see the first page of this permit for the
date(s) the complete application was submitted). Any other monitoring results obtained as a requirement of this
permit shall be reported in accordance with the compliance schedules.

12. Changes in Facility Operations
Any anticipated action or activity, including but not limited to facility expansion, production increases, or process
modification, which will result in new or increased loadings of pollutants to the receiving waters must be reported
to the Department by a) submission of an increased use request (application) and all information required under
Rule 323.1098 (Antidegradation) of the Water Quality Standards or b) by notice if the following conditions are
met: 1) the action or activity will not result in a change in the types of wastewater discharged or result in a
greater quantity of wastewater than currently authorized by this permit; 2) the action or activity will not result in
violations of the effluent limitations specified in this permit; 3) the action or activity is not prohibited by the
requirements of Part II.C.10.; and 4) the action or activity will not require notification pursuant to Part II.C.11.
Following such notice, the permit may be modified according to applicable laws and rules to specify and limit any
pollutant not previously limited.

13. Transfer of Ownership or Control
In the event of any change in control or ownership of facilities from which the authorized discharge emanates,
the permittee shall submit to the Department 30 days prior to the actual transfer of ownership or control a written
agreement between the current permittee and the new permittee containing: 1) the legal name and address of
the new owner; 2) a specific date for the effective transfer of permit responsibility, coverage and liability; and 3)
a certification of the continuity of or any changes in operations, wastewater discharge, or wastewater treatment.

If the new permittee is proposing changes in operations, wastewater discharge, or wastewater treatment, the
Department may propose modification of this permit in accordance with applicable laws and rules.

14. Operations and Maintenance Manual
Part 41 of Act 451 of 1994, as amended, specifically Section 324.4104 and associated Rule 299.2957, allow the
Department to require an Operations and Maintenance (O&M) manual for the wastewater treatment facility. An
up-to-date copy of the O&M manual shall be kept at the wastewater treatment facility. Upon request a copy of
the O&M manual shall be provided to the Department. The Department may review the manual in whole or in
part at their discretion and require modifications to it if portions are determined to be inadequate.

At a minimum, the O&M manual should include the following information: permit standards, description and
operation information for all equipment, staffing information, laboratory requirements, record keeping
requirements, maintenance plan for equipment, emergency operating plan, safety program information and
copies of all pertinent forms, as-built plans, and manufacturer’s manuals.

Certification of the existence and accuracy of the operations and maintenance manual is required to be
submitted to the Department at least sixty days prior to startup of a new wastewater treatment plant. Submittal of
re-certifications will also be required sixty days prior to start up of any substantial improvements or modifications
made at the wastewater treatment plant.
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1. Duty to Comply
All discharges authorized herein shall be consistent with the terms and conditions of this permit. The discharge
of any pollutant identified in this permit more frequently than or at a level in excess of that authorized shall
constitute a violation of the permit.

It is the duty of the permittee to comply with all the terms and conditions of this permit. Any noncompliance with
the Effluent Limitations, Special Conditions, or terms of this permit constitutes a violation of the Michigan Act
and/or the Federal Act and constitutes grounds for enforcement action; for permit termination, revocation and
reissuance, or modification; or denial of an application for permit renewal.

It shall not be a defense for a permittee in an enforcement action that it would have been necessary to halt or
reduce the permitted activity in order to maintain compliance with the conditions of this permit.

2. Operator Certification
The permittee shall have the waste treatment facilities under direct supervision of an operator certified at the
appropriate level for the facility certification by the Department, as required by Sections 3110 and 4104 of the
Michigan Act. Permittees authorized to discharge storm water shall have the storm water treatment and/or
control measures under direct supervision of a storm water operator certified by the Department, as required by
Section 3110 of the Michigan Act.

3. Facilities Operation
The permittee shall, at all times, properly operate and maintain all treatment or control facilities or systems
installed or used by the permittee to achieve compliance with the terms and conditions of this permit. Proper
operation and maintenance includes adequate laboratory controls and appropriate quality assurance
procedures.

4. Power Failures
In order to maintain compliance with the effluent limitations of this permit and prevent unauthorized discharges,
the permittee shall either:

a. provide an alternative power source sufficient to operate facilities utilized by the permittee to maintain
compliance with the effluent limitations and conditions of this permit; or

b. upon the reduction, loss, or failure of one or more of the primary sources of power to facilities utilized by
the permittee to maintain compliance with the effluent limitations and conditions of this permit, the
permittee shall halt, reduce or otherwise control production and/or all discharge in order to maintain
compliance with the effluent limitations and conditions of this permit.

5. Adverse Impact
The permittee shall take all reasonable steps to minimize any adverse impact to the surface waters or
groundwaters of the state resulting from noncompliance with any effluent limitation specified in this permit
including, but not limited to, such accelerated or additional monitoring as necessary to determine the nature and
impact of the discharge in noncompliance.
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6. Containment Facilities
The permittee shall provide facilities for containment of any accidental losses of polluting materials in
accordance with the requirements of the Part 5 Rules (Rules 324.2001 through 324.2009 of the Michigan
Administrative Code). For a Publicly Owned Treatment Work (POTW), these facilities shall be approved under
Part 41 of the Michigan Act.

7. Waste Treatment Residues
Residuals (i.e. solids, sludges, biosolids, filter backwash, scrubber water, ash, grit, or other pollutants or wastes)
removed from or resulting from treatment or control of wastewaters, including those that are generated during
treatment or left over after treatment or control has ceased, shall be disposed of in an environmentally
compatible manner and according to applicable laws and rules. These laws may include, but are not limited to,
the Michigan Act, Part 31 for protection of water resources, Part 55 for air pollution control, Part 111 for
hazardous waste management, Part 115 for solid waste management, Part 121 for liquid industrial wastes, Part
301 for protection of inland lakes and streams, and Part 303 for wetlands protection. Such disposal shall not
result in any unlawful pollution of the air, surface waters or groundwaters of the state.

8. Right of Entry
The permittee shall allow the Department, any agent appointed by the Department or the Regional
Administrator, upon the presentation of credentials:

a. to enter upon the permittee’s premises where an effluent source is located or in which any records are
required to be kept under the terms and conditions of this permit; and

b. at reasonable times to have access to and copy any records required to be kept under the terms and
conditions of this permit; to inspect process facilities, treatment works, monitoring methods and
equipment regulated or required under this permit; and to sample any discharge of pollutants.

9. Availability of Reports
Except for data determined to be confidential under Section 308 of the Federal Act and Rule 2128 (Rule
323.2128 of the Michigan Administrative Code), all reports prepared in accordance with the terms of this permit
shall be available for public inspection at the offices of the Department and the Regional Administrator. As
required by the Federal Act, effluent data shall not be considered confidential. Knowingly making any false
statement on any such report may result in the imposition of criminal penalties as provided for in Section 309 of
the Federal Act and Sections 3112, 3115, 4106 and 4110 of the Michigan Act.
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Section E. Activities Not Authorized by This Permit

1. Discharge to the Groundwaters
This permit does not authorize any discharge to the groundwaters. Such discharge may be authorized by a
groundwater discharge permit issued pursuant to the Michigan Act.

2. POTW Construction
This permit does not authorize or approve the construction or modification of any physical structures or facilities
at a POTW. Approval for the construction or modification of any physical structures or facilities at a POTW must
be by permit issued under Part 41 of the Michigan Act.

3. Civil and Criminal Liability
Except as provided in permit conditions on "Bypass" (Part II.C.9. pursuant to 40 CFR 122.41(m)), nothing in this
permit shall be construed to relieve the permittee from civil or criminal penalties for noncompliance, whether or
not such noncompliance is due to factors beyond the permittee’s control, such as accidents, equipment
breakdowns, or labor disputes.

4. Oil and Hazardous Substance Liability
Nothing in this permit shall be construed to preclude the institution of any legal action or relieve the permittee
from any responsibilities, liabilities, or penalties to which the permittee may be subject under Section 311 of the
Federal Act except as are exempted by federal regulations.

5. State Laws
Nothing in this permit shall be construed to preclude the institution of any legal action or relieve the permittee
from any responsibilities, liabilities, or penalties established pursuant to any applicable state law or regulation
under authority preserved by Section 510 of the Federal Act.

6. Property Rights
The issuance of this permit does not convey any property rights in either real or personal property, or any
exclusive privileges, nor does it authorize violation of any federal, state or local laws or regulations, nor does it
obviate the necessity of obtaining such permits, including any other Department of Natural Resources and
Environment permits, or approvals from other units of government as may be required by law.
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Critical Dunes Map 
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Floodplain Map 
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Lake Charlevoix Watershed Map 
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Recreation Plan Map 
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Figure 4.1 Air Photo with Park Locations.  (Excludes the Charlevoix Golf Club and tennis courts) 
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USGS Topographic Map 

 





Appendix O 

Soil Maps 

 



Lake Shore Dr

AgB

EdB

GlB

DDC

Ep

634440

634440

634480

634480

634520

634520

634560

634560

634600

634600

634640

634640

634680

634680

50
19

08
0

50
19

08
0

50
19

12
0

50
19

12
0

50
19

16
0

50
19

16
0

50
19

20
0

50
19

20
0

50
19

24
0

50
19

24
0

50
19

28
0

50
19

28
0

50
19

32
0

50
19

32
0

50
19

36
0

50
19

36
0

50
19

40
0

50
19

40
0

0 100 200 30050
Feet

0 30 60 9015
Meters

±

45° 18' 54''

85
° 

16
' 5

3'
'

45° 18' 43''

85
° 

16
' 5

4'
'

45° 18' 43''

45° 18' 55''
85

° 
17

' 5
''

85
° 

17
' 5

''

Map Scale: 1:1,620 if printed on A size (8.5" x 11") sheet.

Soil Map—Charlevoix County, Michigan
(City of Charlevoix WWTP)

Natural ResourcesNatural ResourcesNatural ResourcesNatural Resources
Conservation ServiceConservation ServiceConservation ServiceConservation Service

Web Soil Survey
National Cooperative Soil Survey

11/26/2012
Page 1 of 3



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features
Gully

Short Steep Slope

Other

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:1,620 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 16N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Charlevoix County, Michigan
Survey Area Data:  Version 8, Nov 30, 2011

Date(s) aerial images were photographed:  6/20/2005; 4/27/1998

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Soil Map–Charlevoix County, Michigan
(City of Charlevoix WWTP)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/26/2012
Page 2 of 3



Map Unit Legend

Charlevoix County, Michigan (MI029)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AgB Alpena gravelly sandy loam, 0 to 6 percent slopes 6.0 60.2%

DDC Deer Park-Dune land association, rolling 0.5 4.9%

EdB Eastport sand, 0 to 6 percent slopes 2.2 22.7%

Ep Epoufette sandy loam 0.0 0.0%

GlB Gladwin loamy sand, 0 to 6 percent slopes 1.2 12.3%

Totals for Area of Interest 9.9 100.0%

Soil Map–Charlevoix County, Michigan City of Charlevoix WWTP
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Charlevoix County, Michigan

AgB—Alpena gravelly sandy loam, 0 to 6 percent slopes

Map Unit Setting
Elevation: 600 to 700 feet
Mean annual precipitation: 28 to 31 inches
Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 130 to 150 days

Map Unit Composition
Alpena and similar soils: 100 percent

Description of Alpena

Setting
Landform: Lake terraces, lake plains, beach ridges
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: 4 to 10 inches of sandy and loamy material over

calcareous sandy and gravelly glaciofluvial deposits

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to

very high (1.98 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 25 percent
Available water capacity: Very low (about 2.5 inches)

Interpretive groups
Land capability (nonirrigated): 6s

Typical profile
0 to 10 inches: Gravelly sandy loam
10 to 60 inches: Very gravelly sand

Data Source Information

Soil Survey Area:  Charlevoix County, Michigan
Survey Area Data:  Version 8, Nov 30, 2011

Map Unit Description: Alpena gravelly sandy loam, 0 to 6 percent slopes–
Charlevoix County, Michigan

City of Charlevoix WWTP

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/26/2012
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Appendix P 

Future Land Use Maps 
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Appendix Q 

Fauna & Flora 
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Search Results for Town 34N, Range 08W, Section 28  Query Results Generated on Nov 21, 2012

Displaying Record 1 to 3 of 3 Records Found  Database Updated on Mar 15, 2012

   
Common 

Name
Scientific Name State 

Status
Federal 
Status

Last Observed 
Date

Element 
Category

Mapping 
Precision

Site of 
Observation

Best Documentation of EO Town Range Section County

 
Eastern flat-

whorl 
Planogyra 
asteriscus 

SC   1929-PRE Animal M   Walker. No date. #127746 
UMMZ 

34N 08W 23,24,25,26,27,28,33,34,35 Charlevoix 

 
English 
sundew 

Drosera anglica SC   1894-08-26 Plant GX Charlevoix   34N 08W 12,13,14,23,24,25,26,27,28,33,34,35 Charlevoix 

 
Spike-lip crater Appalachina 

sayanus 
SC     Animal GX Charlevoix County Walker. No date. #102274 

UMMZ 
34N 08W 14,23,24,25,26,27,28,29,31,32,33,34,35 Charlevoix 

   

Page 1 of 1MNFI Database Search

11/21/2012http://mnfi.anr.msu.edu/search/results.cfm
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WWTP Electrical and Mechanical Evaluation 
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Grand Rapids, Michigan 49525-3459 

Telephone:  (616) 456-5227 

Facsimile:  (616) 456-5228 

 

Memo 
Date: August 3, 2012 

 
To: Mark Prein cc: Matt Tipping  

 
From: Century A&E – Rich Ducham & Jamie Hagerman 

Re: City of Charlevoix, MI. Waste Water Treatment Plant Evaluation – 
Electrical/Mechanical 

ELECTRICAL 

Electrical evaluation performed on 7/13/12 by Rich Ducham (Century A&E): 

Main Building 
The existing WWTP main electrical service is a 480V, 3 Wire, Delta configuration. The main electrical service 
is comprised of a medium voltage pad mount transformer, standby diesel generator with manual transfer switch 
and a 600 amp main breaker located in the Main Building electrical room motor control center. 

1. The existing transfer switch associated with the standby generator is manually controlled. The branch 
circuit protection associated with the transfer switch, generator and standby power feeder is 200 amp. 
The manual transfer switch should be replaced with an automatic transfer switch. The branch circuit 
protection should be re-sized for the loads required during a utility power outage to minimize standby 
power system branch circuit protection trips experienced by the plant during power outages.  

2. In main electrical room there are several National Electrical Code working clearance issues: 
a. Overall there is inadequate electrical working space between the existing motor control center and 

the walls on either side of the motor control center. 41” or working space was observed during the 
electrical evaluation. The National Electric Code requires 42” of clear working space in front of 
electrical equipment for this installation. This issue may have been issued a variance from the 
local Inspector since it affects the main power supply to the plant and would have been very 
costly to remedy during the original construction of the plant. 

b. There is inadequate electrical working clearance between the existing main motor control center, 
the existing rack mounted variable frequency drive enclosures attached to the back of the main 
motor control center and the existing manual transfer switch.  Less than 36” or working space was 
observed during the electrical evaluation. The National Electric Code requires 42” of clear 
working space in front of electrical equipment for this installation. 

c. There is inadequate electrical working space between the existing motor control center and the 
existing water fountain.  41” or working space was observed during the electrical evaluation. The 
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National Electric Code requires 42” of clear working space in front of electrical equipment for 
this installation. If the existing motor control center is to remain in its current location water 
fountain should be removed or relocated. 

3. The existing main motor control center had a nameplate date of 1972. Although the existing motor 
control center has been well maintained, as the equipment continues to age replacement/repair 
components will become less available. Considering the current age of the motor control center and the 
working clearance issues noted above the motor control center should be replaced and possibly relocated. 

4. The lighting in the Main Buildings main floor has recently been replaced with newer T8, 2x4 lay-in 
troffer light fixtures in the main corridor and lab areas and newer T8 1x4 surface mount vapor wraps in 
the chlorine room. Lighting levels appear adequate and light fixtures are in good condition, recommend 
current lighting stays as is except for the following: 

a. The light fixtures in the stairwell leading to the pipe gallery are type T12, 2-lamp wrap light 
fixtures and should be replaced. 

b. In the restroom the vanity light fixture lamp lens is missing needs to be replaced. 
5. The lighting in the main building lower level piping gallery has recently been  replaced with newer T8, 

2-lamp, 1x4, chain hung, shop style light fixtures. Lighting levels appear adequate and light fixtures are 
in good condition, recommend current lighting stays as is. Would recommend vapor wrap type fixtures 
for any future upgrades in this area. 

6. The existing plant main control panel controls are of the pneumatic type. Control panel level, flow, 
pressure indication is done via paper chart recorders and pneumatics along with some newer electronic 
digital indicators. Plant alarming and motor status indication is done via annunciator. I would 
recommend the existing control panel be replaced with a PLC based SCADA control and monitoring 
system for all plant control, monitoring, alarming and logging functions. 

 
Digester Building 

1. The existing main motor control center had a nameplate date of 1972. Although the existing motor 
control center has been well maintained, it is showing signs of rust deterioration around the bottom 
support frame and as the equipment continues to age replacement/repair components will become less 
available. During my evaluation it was brought to my attention by plant personnel that the Headworks 
Building main feeder breaker compartment bus stabs had welded to the vertical bus of the motor control 
center section it is installed in making the breaker compartment irremovable from the motor control 
center for servicing or maintenance purposed.  Considering the current age of the motor control center, 
deteriorating condition and bus damage the motor control center should be replaced or at minimum the 
damaged bus section repaired/replaced and areas of rust deterioration be restored.  

2. The lighting in the upper and lower levels has recently been replaced with newer T8, 2-lamp, 1x4, 
surface mounted, shop style light fixtures. Lighting levels appear adequate and light fixtures are in good 
condition, recommend current lighting stays as is. Recommend vapor wrap type light fixtures for any 
future lighting upgrades in this area. 

3. Anaerobic Digester facilities carry an electrical hazardous location classification rating because of the 
bio-gas piping inside of the building. This building appears to have a single bio-gas tap point located in 
the lower level that penetrates approximately 2’ into the building from the exterior below grade. The 
building rating should be reviewed in more detail. 

 
Headworks Building 

1. The building and electrical installation is approximately 10 years old. The motor control center and all 
electrical components located in the electrical room are in great condition. One issue in the electrical 
room is that a surface wall mounted junction box is installed in front of the motor control center wireway 
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opening near the main breaker compartment making it almost impossible to open wireway for access to 
service the installed wiring. The junction box in question should be relocated to allow proper access the 
motor control center wireway. 

2. Lighting levels in electrical room appear adequate and light fixture is in good condition, recommend 
current lighting stays as is.  

3. In the process area the electrical installations is in good condition with the exception of the following. 
a. On the upper level over the open grated channel most legends and equipment identification plates 

on control stations and safety disconnect switches have deteriorated to the point of being illegible 
for someone new to the plant not knowing what the control stations and safety disconnect 
switches are connected to. 

b. On the upper level the flexible connection on the lower screen motor is not hazardous location 
rated. Change flexible connection to a Cl.I, Div.1, explosion proof flexible conduit coupling. 

c. At grade level replace existing frayed explosion proof flexible conduit coupling with new at 
motor on lower end of grit classifier. 

 
Storage Building 

1. Newer building no changes required. 
 
Chemical Storage Building 

1. Newer building with no electrical, no changes required. 
 
Standby Generator & Fuel Tank 

1. Replace existing fuel tank. The following areas related to the fuel tank do not meet current MDEQ 
requirements for fuel tanks: 

a. Fuel tank is not double lined. 
b. Fuel tank does not have interstitial space leak sensing. 
c. Fuel tank does have proper venting and emergency venting. 
d. Fuel tank does not have proper fill port containment or fill alarm. 

2. Existing generator and enclosure is well past its useful life expectancy and are in overall poor condition. 
As the generator and its components continue to age replacement/repair of those components will 
become less available or cost effective maintain. Replacing the existing generator would be of high 
importance to provide the plant with a dependable standby power source during a prolonged utility 
power outage. 

 
Primary Clarifiers 

1. East Primary Clarifier: 
a. Area inside of clarifier walls is a Cl. 1, Div. 2 hazardous location. Conduit seals were not 

provided in conduits from below grade to the clarifier mechanism motor, lights or control station. 
This is an outdoor installation, the conduits, conduit supports, conduit clamps, control station and 
junction boxes are rust deteriorated and in poor condition. At one point in the horizontal conduit 
installation along the clarifier mechanism bridge the conduits have completely rusted through 
with conductors exposed to damage. All associated electrical should be replaced. 

2. West Primary Clarifier: 
a. Area inside of clarifier walls is a Cl. 1, Div. 2 hazardous location. Conduit seals were not 

provided in conduits from below grade to the clarifier mechanism motor, lights or control station. 
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This is an outdoor installation, the conduits, conduit supports, conduit clamps, control station and 
junction boxes are rust deteriorated and in poor condition. All associated electrical should be 
replaced. 

Final Clarifiers 
1. North Final Clarifier: 

a. This is an outdoor installation, the conduits, conduit supports, conduit clamps, control station and 
junction boxes are rust deteriorated and in poor condition. All associated electrical should be 
replaced. 

2. South Final Clarifier: 
a. This is an outdoor installation, the conduits, conduit supports, conduit clamps, control station and 

junction boxes are rust deteriorated and in poor condition. All associated electrical should be 
replaced. 

 

MECHANICAL 

Mechanical evaluation performed on 7/13/12 by Jamie Hagerman (Century A&E): 

Main Building 
1. Garage:  

a. Unit heater Dunham Bush hydronic type:  Currently works but is old and corroded.  Recommend 
replace in kind. 

b. Floor Sink:  Functioning well, no work. 
2. Conference Room/Break Room 

a. Newer Mini Split AC Unit with baseboard hot water fin tube heating. Functioning well.  
b. Kitchen sink.  Functioning well. 

3. Lab/Electrical Room/Corridor/Office/Restroom  
a. Existing split DX AHU is fairly new but does not maintain desired temperatures for the spaces 

being served.  The units only T-stat is located in the lab.  The unit cannot keep up with the lab 
loads.  Each room is different and recommend that each room have its own controls.   

b. Possible solutions:   
i. Use the existing unit to handle the lab only and install a dedicated mini split to handle the 

office.  The electrical gear space could be just heat relief. 
ii. Install a new larger system with VAV boxes with reheat for each space. 

c. The drinking fountain is located too close to the electrical gear and needs to be relocated 
d. No changes for the restroom plumbing or HVAC are recommended at this time. 

4.    Area on the level below and in the storage place next to the Conference /Breakroom  
a. There is an exhaust fan on the roof that pulls from both spaces.  Condition of fan unknown.  Not 

sure what the purpose to exhaust is or if there is a source for the makeup air.  Need to evaluate 
more. 

5.     Lower level pipe gallery 
a. The existing domestic water heater and distribution is in good condition.  
b. The south end of the existing below slab sanitary has been abandoned in place, a pipe snake was 

used to clean out the pipe and broke off in the pipe and could not be removed..  The floor needs to 
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be sawcut and piping and floor drains replaced.  The existing above ground sanitary that is cast 
iron is gradually being replaced with PVC when leaks occur.   

c. The level is ventilated all the time in the summer and 2 – 3 hours per day in the winter.  
Depending on the future designation of the space, Ten States Standards may require continuous 
ventilation.  There are two intake louvers at the north end in window type wells with insect 
screens and hot water coils and an inline exterior exhaust fan at the south end.  The client thinks 
the hot water coils work, but need to verify both function and capacity. Intake louver insect 
screens need to be cleaned. 

d. The exhaust fan works and does not appear to be corroded. 
e. At one time, there was fin tube all thru the lower level but has since been removed without 

causing any issues with heating.   
6.  Chlorine Gas Room 

a. The ventilation system operates when the room  is occupied.  There are two intake louvers with 
insect screens and hot water coils.  The exhaust is ducted low with an explosion proof exhaust fan 
on the roof. One of the intake louvers has been sealed off because the hot water coil was leaking.  
The coil needs to be replaced.  The room is also heated via a hot water cabinet heater.  

7.  Chemical Feed Room (next to office and Chlorine Gas Room) 
a. The intake louver with a hot water coil has been sealed off.  There is no ventilation air intake.  A 

hydronic unit heater serves the space and is in decent condition.  A new exhaust fan and intake 
louver need to be installed. 

Digester Building 
1. Upper & Lower Levels:  

a. Hydronic Unit heaters serving the upper and lower levels Trane S-CU 38S are functional but old. 
Recommend replacing  in kind 

b. Hot water boilers are new Lochinvar Knights and are of sufficient capacity for the current 
conditions.  The hot water pumps are working but look pretty old and could be replaced.  Piping 
should be reinsulated.  The hot water boilers serve both the main building and the digester 
building heating hot water systems. If the digesters are no longer used, the boilers should be 
relocated to the Main Building.  Currently the hot water is piped underground to the main 
building and the operators feel they lose a lot of heat along the way. 

c. The exhaust fan serving the gas room digester room works but the curb leaks and the unit is old.  
Repair roof and replace fan in kind. 

d. The exhaust fan serving the upper and lower levels is functional but old. Recommend replace in 
kind. 

Screen Building 
1.  Screening area:  

a. Three 25 KW unit heaters explosion proof are functional but old and corroded. Recommend  to 
replace in kind 

b. Two wall type exhaust fans with XP motors are functional but old and corroded. Recommend to 
replace in kind 

c. The wall mounted thermostats and exhaust fan switches need replacing.  
d. Four wall louvers appear in good condition, however the damper and actuator are corroded 

should be replaced. 
2. Sample Room:  

a. Unit heater, intake louver and exhaust fan in good condition. 
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3.  Electrical Room:  
a. Unit heater, intake louver and exhaust fan in good condition. 

Storage Building 
1. Newer building no changes required. 

 
Chemical Storage Building 

1. Newer open building with no doors.  The exterior safety shower is not always active.  In the winter, the 
piping is drained so it doesn’t freeze.  However, it needs a better self draining valve since there was still 
water in the system and the shower valve cracked.  If the chlorine tanks need to be filled in the winter, 
the water to the safety shower is turned on during the filling and then turned off after the truck leaves.   
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CITY OF CHARLEVOIX SRF PROJECT PLAN

PRESENT WORTH ANALYSIS

Alternate 1 Alternate 2 Alternate 3

Project Description

Optimize Existing 

Facility
 A

Conventional 

Activated Sludge 

Upgrades
 B

Advanced 

Treatment

Capital Costs (including ELAC)

Structures $5,325,125 $7,250,000 $6,062,000

Equipment $2,078,375 $2,395,000 $4,833,000

Total Project Cost $7,403,500 $9,645,000 $10,895,000

(A) 20-yr Present Worth of Capital Costs
 1

$3,298,654 $4,297,362 $4,854,304

Operation, Maintenance & Replacement (OM&R)

Additional Energy Costs $0 $0 $0

Energy Cost Savings $0 $0 $0

Equipment Replacement / Chemicals $0 $0 $65,000

Additional Labor $0 $0 $0

Annual OM&R
2

$0 $0 $65,000

Annual Energy Cost $0 $0 $0

(B) 20-yr Present worth of OM&R 
1

$0 $0 $873,674

(C) 20-yr Present worth of Energy Cost
 3

$0 $0 $0

Salvage Value of Capital

Salvage value at 20 years $3,195,075 $4,350,000 $3,637,200

(D) 20-yr Present worth of Salvage 
1

$1,423,576 $1,938,157 $1,620,567

Total Present Worth (A + B + C - D) $1,875,078 $2,359,205 $4,107,411

Equivalent Annual Cost (based on Total Present Worth) $139,503 $175,521 $305,585

Total Existing Meter Equivalents (REUs)

WWTP Service Area REUs: 2,865

Unit of Government Responsible for Payment for: Alternate 1 Alternate 2 Alternate 3

City and Townships (Service Area) 100.00% 100.00% 100.00%

Service Area Annual Cost per REU $48.69 $61.26 $106.66

Service Area Monthly Cost per REU: $4.06 $5.11 $8.89

Total Proposed Project Cost: $10,895,000

Total Present Worth: $4,107,411

Total Equivalent Annual Cost
 4
: $305,585

Annual
 4

Monthly
 4

Total Service Area Cost per REU: $106.66 $8.89

Notes:
1 
U.S. EPA Discount rate for Year 2013 is 4.125%

2 
Negative value indicates reduction in Annual O&M

3 
Assumed energy cost rate of escalation is 3.75%

4 
Based on Total Present Worth

A 
Optimizing the existing facility consists of Basic Plant Improvements.

B 
May not be able to meet NPDES permit during cold weather.
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Appendix T 

Annual Cost 



No. Project

  Project

Cost Estimate

Annual Debt 

Service
 1

Operation, Maintenance 

& Replacement 

Increase/Decrease
 2

Total Annual 

Cost

1. WWTP Improvements $10,895,000 $698,882.97 $65,000.00 $763,882.97

Total $10,895,000 $698,882.97 $65,000.00 $763,882.97

Estimated Number of Existing Meter Equivalents (REU): 2,865

Annual REU Cost: $266.63

Monthly REU Cost: $22.22

Notes:
1  

Annual debt service based on 20-year loan with a 2.50% interest rate.
2  

Operation, Maintenance & Replacement cost based on equipment replacement and chemical costs over the 20-year planning period.

ANNUAL COST

2110372

April 25, 2013

CITY OF CHARLEVOIX

CHARLEVOIX COUNTY, MICHIGAN

WASTEWATER TREATMENT PLANT IMPROVEMENTS
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Appendix V 

Public Hearing Sign-In Sheet - RESERVED 



Appendix W 

Public Hearing Notice/Affidavit - RESERVED  



Appendix X 
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