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I. INTRODUCTION

The Village of Elk Rapids operates its publicly owned Wastewater Treatment Plant
(WWTP). The plant was constructed in the mid 1970’s. The plant serves the Village of
Elk Rapids and a portion of adjacent Elk Rapids Township. The wastewater is treated
in three aerated lagoons, a secondary clarifier and discharged to the surface waters of
Elk River and Lake Michigan. The plant operates under the Michigan Department of
Environmental Quality (MDEQ) issued NPDES general permit number MIG570000;
Certificate of Coverage number MIG570208.
The Village of Elk Rapids is home to two major food/beverage and fruit processors.
Both businesses bring jobs to the area and are important parts of the local economy.
Both businesses also generate high strength wastewater as a by;product of their
production process. One business is connected to the Village wastewater treatment
plant but is stressing the abilities of the aging plant. The other business is not serviced
by the WWTP, but requires a long term solution to its wastewater needs to provide for
the future of its operations.
The Village of Elk Rapids is seeking solutions to keep these businesses thriving, while
providing adequate treatment of their by;products to protect the local watershed and
Great Lakes. The need for facility improvements can be documented by the condition
of existing equipment and the inability to meet effluent standards. Current influent
organic loading is exceeding the design capacity of the facility. Permit violations
involving insufficient treatment of the wastewater have occurred frequently in recent
years.
The Village of Elk Rapids is seeking financial assistance for improvements to the
aerated lagoon system through the State Revolving Fund (SRF). The purpose of this
Project Plan is to provide the planning and analysis requisite to the SRF application.
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II. PROJECT BACKGROUND

A. STUDY AREA CHARACTERISTICS
1. DELINEATION OF THE STUDY AREA
The Elk Rapids Wastewater Treatment Plant (ERWWTP) is located in Section 16, T;
29N, R;09W, Elk Rapids Township, Antrim County, Michigan. The site is just north of
Bass Lake and in between Elk Lake and Lake Michigan, approximately one mile
northeast of the Village of Elk Rapids. Figures 1 and 2 show the location of the existing
treatment facilities. The study area for this plan includes the Village of Elk Rapids and
portions of Elk Rapids Township and Milton Township that are either served by the
wastewater facility or are areas that service may potentially be extended to include.
The existing and possible future service areas include lands adjacent to five different
bodies of water: Bass Lake, Birch Lake, Elk Lake, Elk River and Lake Michigan. Figure
2 delineates the existing service area as well as potential future properties.
Surface water features in the study area are described in Section II.A.3. Existing
treatment facilities are described in Section II.C. The existing collection sewer system is
described in Section II.C.
The Village includes the highest concentration of population for the area. The sewer
system was put in place to accommodate the increased density of the Village area and
provide protection to the abundant surface waters of the area. Additional dense
residential areas exist along the lakeshores.
Parks and recreation areas are abundant within the study area. There are numerous
public access points to the five bodies of water, which includes a vast stretch of park
land along Lake Michigan and Grace Memorial Harbor within the Village of Elk Rapids.
The future area to be served by the project aims to accommodate a large food
producer, Burnette Foods, as well as additional residential users as outlined in Figure 2.
Burnette Foods is the largest business within the study area and a key economic
contributor to the Village and Township. The future service areas delineated in Figure 2
2
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represent sensitive environmental areas that the Village may expand service to include
within the 20 year planning period.
The intent of the project is to provide increased treatment performance for the existing
service area as well as additional capacity for the immediate and future needs of the
area.
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2. LAND USE IN STUDY AREA
Figures 3A;B show the existing zoning and land use within the majority of the study
area. It shows land use consisting mainly of high density residential within the Village
and lakefront areas. There is a central business district along River Street in the core of
the Village that is designated for commercial use. Additional commercial areas exist
along Bridge and Ames Streets within the Village. Light industrial areas exist within the
Village in the south along the east side of US;31 and in the north between US;31 and
Birch Lake. Outside of the Village, the study area consists of residential areas along the
lakeshores and agricultural or natural areas away from the waterfronts. Wetlands make
up a majority of the natural areas.
Figures 4A and 4B illustrate the future land use of the study area. The zoning is mostly
residential and commercial and there is no significant change from existing zoning and
land use. Master plan goals look to limit any future expansion of commercial district
areas.
Elk Rapids intends to work to ensure that existing rural residential, agricultural, and
recreational uses can continue, and reasonable growth can be directed towards the US
31 corridor coupled with appropriate uses along Ames and Bridge streets commercial
district areas. Master plan goals for the Village intend to maintain its compact
developed pattern and “small town character” and that all future development and
redevelopment be of such character and design to further continue each Village’s
existing identity and current character.
3. SURFACE AND GROUNDWATER FEATURES
One of the most valuable natural resources to the Elk Rapids area is its’ water. The
Village and Township are located within the Grand Traverse Bay watershed and the Elk
River Chain of Lakes watershed, as outlined in Figure 5. A more regional view of the
Chain of Lakes watershed is provided in Figure 6. The major surface water resources
in Elk Rapids are the east arm of Grand Traverse Bay, Bass Lake, Elk Lake and Elk
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FIGURE 3A: EXISTING LAND USE VILLAGE OF ELK RAPIDS
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FIGURE 4A: FUTURE LAND USE ELK RAPIDS VILLAGE
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River. Within the Village there are 1.6 miles of Lake Michigan shoreline, and nearly
seven miles of frontage on inland lakes and rivers. These lakes, rivers and their
associated streams and creeks offer scenic and recreational amenities to Village
residents and visitors. Elk Rapids’ location between Elk Lake and the Grand Traverse
Bay help to define the community’s character and make the area attractive to tourists.
The preservation of the high;quality lakes, rivers, wetlands, and the recreational
opportunities they provide is paramount to the sustainability of the community. The
fishing, swimming and boating activities made possible by the presence of the water
features are significant contributors to local quality of life and to the economy. Both
locals and tourists enjoy pristine beaches, lakeside parks and harbors affording access
to these wonderful recreation opportunities. It is extremely important that the quality of
these surface waters be protected from negative impacts, such as pollution.
Figure 5: Watersheds
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FIGURE 6: CHAIN OF LAKES WATERSHED

Groundwater depth is relatively shallow throughout the study area. Figure 7 shows
regional groundwater elevations in the study area along with water wells from which the
contours were mapped. At the WWTP, groundwater can be extremely shallow and will
tend to fluctuate seasonally. Initial construction of the facility required underdrains to
help alleviate groundwater concerns in the construction of the lagoons.
Water supply for the Village is provided by three municipal groundwater wells. Figure 8
illustrates the location of the Village wells as well as the layout of the public water
system. Outside of the Village, water is supplied by individual water wells, as shown in
Figure 7.
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B. ECONOMIC CHARACTERISTICS
The study area is predominantly within waterfront areas where tourism is a major
economic activity. Lake Michigan , Elk River and Elk Lake provide water;based
recreation and tourism opportunities. Tourism and related industries provide the majority
of occupations in the township. Services such as retail sales, professional specialties,
education, health, social services, recreation and food services employ the majority of
the populace. Education, health and social services are the largest group. Retail trade
and arts, entertainment, and recreation, and accommodations and food services
industries are other large employment groups. Major employers in the Village include
Burnette Foods, Elk Rapids Public School, and local restaurants.
Economic data from the U.S. Census Bureau for Elk Rapids Township is presented in
Table 1.

Table 1: Economic Data
2010

2000

1990

Village

Twp

Village

Twp

Village

Twp

Population*

1642

989

1700

1041

1626

No. of Housing Units*

1179

761

1056

707

946

748
674

Occupied Housing Units*
Ave. Persons/Occupied Housing
Unit*

743

475

2.21

1.60

Median Household Income

$36,583

$45,625

Per capita Income

$21,221

$24,822

2.01

10.96

Area (sq. mi.)

(2.16
Overall)

*:Twp values adjusted to not include Village contibutions.

According to American Community Survey 2011 data, Elk Rapids Township had a total
work force of 1182 with a 7.8% unemployment rate.
Economic growth is expected to occur within the study area. As a larger portion of the
population retires, tourism and conversion of seasonal to permanent population can be
expected to increase. Of the 1940 total housing units located within Elk Rapids
Township (Village included), there are 722 vacant housing units, of which 535 are
classified as seasonal, recreational or occasional use. This represents over one quarter
15
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of the existing residences. More permanent residents will place an increased demand
on wastewater facilities.

C. EXISTING FACILITIES
1. GENERAL
The Elk Rapids Wastewater Treatment Plant was constructed in the mid 1970s. Figure
9 shows the existing WWTP site. The original collection system was constructed in the
early 1900’s, but was reconstructed at the same time as the WWTP. The collection
system conveys raw wastewater from customers to the WWTP. There are 12 pump
stations involved in the collection and delivery of the wastewater. The aerated lagoon
system of the WWTP treats the wastewater, in conjunction with chemical additions and
clarification. The treated effluent is then pumped to the Elk River discharge location,
adjacent to the Village’s Grace Memorial Harbor and downstream of the Power Dam.
The system serves 1453 customers. There are approximately 1294* residential
customers to the system. The system provides service to an estimated 160 commercial
and industrial customers. The system provides service to one significant industrial user
in Short’s Brewery.
2. SLUDGE DISPOSAL; RESIDUALS MANAGEMENT
Some sludge was removed from Lagoon 1 in 2011 to provide maintenance cleaning.
The Village presently does not have an overall Residuals Management Plan (RMP).
With lagoon systems, sludge and residuals are stored within the lagoon cells in the
dead storage zone and are removed infrequently. A RMP will be written and submitted
to the DEQ prior to any future residuals disposal.
3. DESCRIPTION ; COLLECTION SYSTEM
The collection system in the Village consists of a grid of conventional gravity sewers
Figure 2. There are several intermediate pump stations throughout the system. The
collection system and associated pump stations are shown in Figure 10. In general the
piping system flows from south to north to a main pumping station. For areas of the
Fig
9; Ex.oneSite
*: Assumes
half oflayout
current 66 unsewered Village parcels
are improved property.
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Village west of Elk River, flows are directed to Pump Station #1. East of Elk River, the
Village flows are directed to Pump Station #6. Pump Station #1 pumps the Village’s
west side wastewater to Pump Station #6, which in turn pumps the combined flows to
the WWTP.
The collection system in Elk Rapids Township consists primarily of small diameter
pressure sewers, shown by the area shaded orange in Figure 2. Most of the Township
sewer customers are located around Birch Lake. The lots around the lake contain small
private grinder type sewage pumps that feed a common pressurized small diameter
main. The main directs combined flow to a main pump station at the south end of Birch
Lake (Pump Station #10) that delivers wastewater to the WWTP.
Gravity segments of collection sewers are maintained and monitored and are believed
to be in acceptable working condition. Manholes are periodically monitored and
continue to be functional. The Village Department of Public Works (DPW) operates the
system currently and continually monitors the condition and performance of the system.
Through their input, the Village has generated a priority list of collection sewer
replacement areas. This will aid in future fund appropriation and keep the system
operating efficiently.
The system’s 12 pump stations continue to operate satisfactorily, many were
constructed along with construction of the WWTP. No known system backups have
occurred indicating that pump station capacities are adequate to meet influent peak
flows. The pump stations are routinely monitored and serviced. Repairs and
replacements occur at each station as needed. For the forcemain piping, air release
valves and structures are placed suitably within the piping segments. The system has
functioned well and there are no operational and maintenance concerns at this point.
4. LOCATIONS OF FACILITIES
The treatment plant is located between the east arm of Grand Traverse Bay and Elk
Lake, approximately one mile northeast of the Village of Elk Rapids. The location of the
WWTP is illustrated in Figures 1 and 2. The collection systems, and associated pump
19

ELK RAPIDS WASTEWATER TREATMENT PLANT IMPROVEMENTS
PROJECT PLAN

stations, are located throughout the Village of Elk Rapids, as well as around Birch and
Bass Lakes in Elk Rapids Township. Collection system areas are delineated within
Figures 2 and 10.
5. TREATMENT SYSTEM; CAPACITY, FLOWS, CHARACTERIZATION
a. GENERAL
Figure 9 shows the existing layout of the plant with pertinent features delineated. The
WWTP was constructed in 1976. It was designed to treat wastewater to “secondary”
standards using an aerated lagoon process. Treated effluent is discharged to Lake
Michigan near the dam on Elk River. Discharge standards are discussed later in this
section. The WWTP was designed to provide a hydraulic capacity (average daily flow)
of 407,000 gallons per day.
Besides flow capacity, another important design parameter is organic capacity. Organic
capacity is the ability of a treatment system to reduce the Biochemical Oxygen Demand
(BOD5) of the wastewater. BOD5 is an indicator of wastewater strength and is important
since it represents the amount of oxygen required to degrade organic waste. If the
BOD5 of the wastewater is too high when it is discharged to the environment, it can
reduce the dissolved oxygen levels in the water body, potentially harming aquatic life.
The WWTP was designed to provide an organic capacity of 960 pounds per day of
BOD5. During the course of evaluation of the existing facility, it was noticed that the
blower system was not sized per original design air requirements for organic capacity.
Recent blower replacements in 2011 and 2012 attempted to restore the facility to its
initial design organic capacity.
Effluent discharged from the treatment plant must meet minimum standards set by the
Michigan Department of Environmental Quality (MDEQ). The discharge standards are
set in a National Pollutant Discharge Elimination System (NPDES) “general permit”
issued by the MDEQ. A new permit was issued in September, 2009 and expires in
April, 2015. The discharge permit requires the following quality standards:

20
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Table 2: NPDES Discharge Permit Limits
Discharge Parameter
CBOD 5
Total Suspended Solids, TSS
Total Phosphorus, P
Fecal Coliform Bacteria
Total Residual Chlorine
Dissolved Oxygen
pH

Monthly Average
25 mg/l
30 mg/l
1 mg/l
200 cnt/100 ml
_____
_____
_____

Weekly Average
40 mg/l
45 mg/l
_____
400 cnt/100 ml
_____
_____
_____

Daily Limit
_____
_____
_____
_____
0.038 mg/l
4.0 mg/l
6.5 – 9.0

% Removal
85%
85%
_____
_____
_____
_____

The treatment process involves several steps to achieve the water quality standards set
in the NPDES discharge permit. First, influent from the collection system flows through
a screening device to remove large debris from the waste stream. The existing screen
is currently out of service and is run in by;pass mode. Wastewater then flows to the
aerated lagoons for biological treatment. By providing aeration (compressed air delivers
oxygen to the lagoon) and detention time, naturally occurring bacteria and
microorganisms treat the wastewater and reduce its BOD5. One primary lagoon and
two additional secondary lagoons are provided for treatment. After treatment in the
lagoons, chemicals are applied to remove phosphorus and to provide disinfection. The
phosphorus removal chemical produces a sludge that is removed from the waste
stream with a gravity settling clarifier. The clarifier also helps to remove any remaining
solids in the waste stream. Sludge from the clarifier is pumped to sludge storage
lagoons for long term storage. The final step is through a pumping system to pump the
treated effluent to the discharge point downstream of the Elk River dam.
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A process flow diagram and illustrations of the treatment steps are provided:

FIGURES 11 A6F: Existing Plant Components

22

ELK RAPIDS WASTEWATER TREATMENT PLANT IMPROVEMENTS
PROJECT PLAN

23

ELK RAPIDS WASTEWATER TREATMENT PLANT IMPROVEMENTS
PROJECT PLAN

The facility is approximately 36 years old. The condition of the facilities is average to
below average. The plant is struggling to meet its current effluent limits. The existing
headworks screen is inoperable and needs replacement. Existing yard piping valves
are inoperable. Existing flow structure valves are inoperable. The plant does not have
a fully redundant air blower system.
b. EXISTING WASTEWATER TREATMENT CAPACITY
The existing facility was based on the following design:

Table 3
Existing WWTP Basis of Design Summary
Design Year:

1995

Design Flow:

.407MGD Avg.; 1.0 MGD Max

Design Loading:

280 mg/l; 960 lbs per day BOD5
200 mg/l; 680 lbs per day TSS
10 mg/l; 35 lbs per day Phosphorus
Ammonia; N/A

Clarifier:

46 ft diameter; 90,213 gallons

Working Volumes* (estimated)
Aerated Lagoons:
#1:

7.82 MG; 2.56 acres at HWL

#2:

3.44 MG; 1.29 acres at HWL

#3:

3.44 MG; 1.29 acres at HWL

Sludge Storage #1:

1.25 MG; .72 acre at HWL

Sludge Storage #2:

1.25 MG; .72 acre at HWL

*: Calculated from existing plans; HWL taken from plans; no allowance for sludge
accumulation.

c. EXISTING WASTEWATER FLOW
Flow records from 2007 through 2012 were examined for trends and to confirm existing
flow conditions. Average monthly flows during this period were 249,000 gpd. The peak
monthly average flow for 2012 was 385,000 gpd, and the largest single day inflow was
698,000 gallons in April of 2011. This data is displayed in Table 4.
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TABLE 4

INFLUENT FLOW TRENDS
Elk Rapids WWTP
Average Day Flows (MGD)

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

2007
0.231
0.191
0.284
0.282
0.248
0.241
0.247
0.234
0.189
0.171
0.155
0.164

2008
0.259
0.249
0.261
0.385
0.309
0.301
0.306
0.253
0.204
0.182
0.186
0.263

2009
0.231
0.272
0.345
0.309
0.268
0.286
0.311
0.295
0.216
0.257
0.233
0.226

2010
0.216
0.188
0.209
0.241
0.254
0.308
0.281
0.269
0.269
0.212
0.180
0.173

2011
0.187
0.193
0.218
0.352
0.349
0.300
0.280
0.232
0.193
0.196
0.180
0.214

2012
0.220
0.219
0.334
0.296
0.357
0.330
0.284
0.240
0.203
0.291
0.217
0.221

2007-2012
Averages
0.224
0.219
0.275
0.311
0.297
0.294
0.285
0.254
0.212
0.218
0.192
0.210

Winter Avg
Summer Avg
Annual Avg

0.213
0.241
0.220

0.255
0.286
0.263

0.262
0.297
0.271

0.216
0.286
0.233

0.231
0.271
0.241

0.262
0.285
0.268

0.240
0.278
0.249

Pk Month

0.284

0.385

0.345

0.308

0.352

0.357

Month/ Year

Maximum Day Flows (MGD)

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

2007
0.282
0.214
0.432
0.331
0.282
0.277
0.305
0.315
0.255
0.189
0.180
0.198

2008
0.418
0.293
0.442
0.541
0.467
0.412
0.347
0.353
0.240
0.204
0.240
0.443

2009
0.325
0.455
0.464
0.394
0.343
0.399
0.390
0.390
0.279
0.338
0.338
0.274

2010
0.249
0.213
0.274
0.382
0.308
0.430
0.366
0.355
0.594
0.261
0.205
0.231

2011
0.231
0.294
0.293
0.698
0.490
0.452
0.346
0.318
0.248
0.241
0.323
0.246

2012
n.a.
0.271
0.601
0.463
0.663
0.479
0.352
0.321
0.248
0.524
0.271
0.256

Max Day

0.432

0.541

0.464

0.594

0.698

0.663

Month/ Year

2007-2012
Averages
0.301
0.290
0.418
0.468
0.426
0.408
0.351
0.342
0.311
0.293
0.260
0.275

(summer average includes data from June, July and August; all values in MGD)
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A trend chart of the monthly flows indicates that inflow to the WWTP has been steady to
slightly increasing since 2007. No appreciable change to the influent rate is detected
since the start up of Shorts Brewery, the system’s significant industrial user. The
influent flows are seasonal, with higher flows occurring during the summer months.
Peak daily flows are also associated with spring melt or rainfall events.

Figure 12: Chart of Influent Flows

d. WASTEWATER CHARACTERISTICS
The influent wastewater will be somewhat higher strength than typical residential
wastewater. This is mostly due to Short’s Brewery contribution to the wastewater
stream.
The wastewater generated from Short’s Brewery (Short’s) is primarily from washing and
cleaning the brewing equipment. Cleaning processes for the fermentation tanks, brew
kettle, storage tanks, keg washing, and bottle washing produce the majority of the
wastewater flow. This wash water can be high in biodegradable solids and sugar
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content, resulting in high organic (BOD5) and total suspended solids concentrations.
High concentrations of phosphorus are also present in the waste stream as a result of
the cleaning agents.
An Industrial User Permit, issued by the Village, requires Shorts Brewery to sample the
wastewater monthly and provide reports to the Village. The following table illustrates
the average wastewater characteristics from Shorts Brewery from 2009 through 2010,
and compares it to typical domestic wastewater:

Table 5: Short’s Brewery Wastewater Characteristics
Discharge Parameter
BOD 5
Total Suspended Solids,
TSS
Total Phosphorus, P
Flow
pH

Shorts Brewery
Average
6,350 mg/l
820 mg/l

Typical Domestic
Wastewater
240 mg/l
200 mg/l

50 mg/l
3,200 gpd
4.0 – 6.5

8 mg/l
200 gpd/home
6.587.5

Although Short’s has minimal impact to the flow capacity of the treatment plant, it has a
more pronounced effect on its organic, phosphorus and solids loading.
The following table summarizes yearly concentrations and corresponding loadings of
constituents of concern. Available data is compiled for the past four years,
corresponding to Short’s Brewery connection to the system.

Table 6:

Annual Influent Wastewater Characterization
Year
2009
2010
2011
2012
09-12 Avgs.

AVG BOD5(mg/L)
(mg/L)
(lbs/d)
202.7
428.2
307.0
539.0
289.9
575.5
365.3
804.3
291.2

586.8

AVG Phos. (mg/L)
(mg/L)
(lbs/d)
3.6
7.6
5.2
9.4
4.3
7.9
4.7
10.1
4.5

8.8
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AVG TSS (mg/L)
(mg/L)
(lbs/d)
134.4
301.9
162.9
316.2
178.6
357.2
245.6
548.1

pH

NH3
(mg/L)

6.9

36.5

180.4

6.9

36.5

380.9
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It can be seen that the yearly loading to the plant is increasing. Because the Village
sees a significant summer seasonal increase in population, coupled with seasonal
increases in Short’s Brewery contributions to the wastewater, it is relevant to examine
the peak monthly flow characterization of the wastewater. This is displayed in the
following table.

TABLE 7:

Peak Month Influent Wastewater Characterization
Year
2009
2010
2011
2012

AVG BOD5(mg/L)
(mg/L)
(lbs/d)
299.2
687.8
437.6
658.7
363.3
777.7
565.0
1117.0

AVG Phos. (mg/L)
(mg/L)
(lbs/d)
5.2
11.7
6.1
12.8
5.6
11.0
7.3
14.0

AVG TSS (mg/L)
(mg/L)
(lbs/d)
183.4
476.0
208.2
488.4
233.7
546.1
391.1
782.8

pH

NH3
(mg/L)

7.0

37.5

As can be seen by the data, the existing treatment process was not designed to
properly treat some of the monthly average loadings experienced within the past year.
Specifically, the BOD5 and TSS peak monthly loading exceeds the design capacity of
the plant as outlined in Table 3.
6. SEPTAGE RECEIVING FACILITIES, CAPABILITIES, LOADING
The treatment facility does not accept septage. There are three septage receiving
facilities within the area.
An investigation took place in 2011 to explore the feasibility of receiving septage at the
facility. The study provided analyses of the existing facility’s capability, the capital costs
associated with septage receiving alternatives, and potential flows that the facility could
receive. The main obstacle in possibly receiving septage is the WWTP location. The
facility is surrounded by lakes which make access limited. The facility is close enough
to other facilities that their 25 mile radius of coverage overlaps the WWTP. The other
three facilities are on the periphery of the lake system and are accessed more
conveniently from all directions. Given these circumstances, it was determined that it
was not feasible to provide septage receiving facilities at the WWTP.
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7. MAJOR INDUSTRIAL DISCHARGES
The system currently has one significant industrial user in Short’s Brewery, as
mentioned previously. Short’s was connected to the system in November of 2008. A
commentary on Short’s wastewater contributions is provided in II.C.5.d.. The business
is located in the Elk Rapids Industrial Park and is connected to the Village sewer
system. The building is near the main sewer pump station and there are no known
issues in the collection system caused by waste from the brewery. The location of the
facility is shown below in Figure 13.

FIGURE 13: INDUSTRIAL LOCATIONS

East Arm
Grand Traverse
Bay

Short’s
Brewery

Elk Lake

Burnette Foods

8. AVERAGE/ PEAK DRY AND WET WEATHER FLOWS RECEIVED BY FACILITIES
Flow data for the past five years is shown in Table 4. A chart of influent flows is
provided in Figure 12. It can be seen that there is a modest increase in flow during the
summer months. This can be explained by the fact that over one quarter of the homes
in the service area are classified as seasonal or recreational. The summer season
represents a large increase in temporary residents. The five year annual average flow
for the facility is .249 MGD. During the peak summer months, this five year average
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rises to .278 MGD. This compares to a peak month flow in 2012 of .357 MGD. There
was just over two inches of rainfall during this entire month, a drier month compared to
the average May precipitation of 3.17 inches.
The table and associated chart also display the increase in influent wastewater during
times of significant precipitation and/or snow melt. Subsequent section(s) will discuss
the occurrence of infiltration and inflow (I&I) in greater detail.
9. INFILTRATION AND INFLOW
Infiltration is groundwater flow which leaks into the sewer system through pipe joints
and manholes. The infiltration rate is typically uniform and varies only with seasonal
fluctuations in the groundwater table. Inflow is the result of rainfall runoff entering the
collection system through manhole covers or cross connections with storm sewers.
Inflow is generally related to storm events. Inflow rates are typically highly variable and
dependent on rainfall storm events or snow melt periods. Excessive infiltration is
defined as flows during periods of high groundwater exceeding 120 gallons per capita
per day (gpcd). Excessive inflow is defined as flows during peak rainfall events exceed;
ing 275 gpcd.
Flows at the WWTP have historically shown an increase in response to rainfall events.
To identify the sources of inflow, the Village conducted an Infiltration and Inflow study
from 2006 through 2008. Based on a review of that study and a review of WWTP flow
and rainfall data from 2007 through 2012, we offer the following “Initial Quantification of
Infiltration and Inflow”.
Population Served
The 2010 census population for the Village is 1,642. An additional 320 people are
estimated to be served in Elk Rapids Township. This total population of 1,962 people
does not account for the many seasonal and second home residents. A better estimate
of the population served can be derived from the existing customer base served. As
mentioned previously, there are 1453 customers to the system. Because of the
Village’s current rate structure, there is no distinction between a residential and
commercial customer. So, to say the system serves 1453 residential equivalent units
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(REU’s) would be extremely conservative. Using a population per residence of 2.16
from the 2010 census (Table 1), there is an estimated total equivalent population of
3,139 that are served by the sewer system.
Infiltration
Infiltration was evaluated during the seasonal high water table periods of spring and fall.
From 2007 to 2012, average (non;precipitation day) flows ranged from 184,000 gpd to
360,000 gpd. Therefore, the per capita range of flow is 70 to 115 gallons per capita per
day (gpcd). This is less than the threshold criteria of 120 gpcd and is, therefore, not
excessive.
Inflow
Inflow was quantified for rainfall events of 0.9 inches and greater during a period of
2007 through 2012. The amount of inflow was estimated by comparing the average
daily flow of days just prior to a rain event to the flow following a rain event. The results
were plotted based on increase in system flow per inch of rainfall. Trend analysis of this
data was extrapolated to 25 yr (4.22”) rainfall.

FIGURE 14:
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If the “base flow” for the existing system is 249,000 gpd (annual average for 2007;
2012), the predicted inflow amount is 420,000 gallons from a 4.22 inch rainfall in 24
hours. The total system flow is:
249,000 gpd + 420,000 gpd = 669,000 gpd
669,000 gpd / 3,139 people = 213 gpcd
This is less than 275 gpcd and is, therefore, not “excessive”.
10. COMBINED SEWERS
There are no combined sewers as part of the system.
11. SYSTEM BYPASSES; SANITARY SEWER OVERFLOWS
The system does not include any constructed bypasses. Delivery of wastewater to the
treatment facility requires pumping, sometimes multiple occurrences of pumping as well
as gravity flow to a pump station. With this type of system, the only route of bypass is
with an overflow condition; specifically, an overflowing wet well or manhole. This
situation occurs very infrequently and is typically the result of mechanical failure. The
Village has a dedicated staff to maintain the system facilities. There has been no
concern expressed by regulatory authorities, MDEQ, with the level or frequency of
overflow conditions.
12. COMBINED SEWER OVERFLOWS
There are no combined sewers as part of the system.
13. PUMP STATION CAPACITIES
The system has 12 pump stations, as mentioned previously. Table 8 shows a summary
of pertinent pump station data.
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TABLE 8: PUMP STATION DATA
Village of Elk Rapids Pump Station List
Designation

Location

Manufacturer- Model

Hp No. of Pumps Estimated Capacity

#1

107 Cedar St.

Gorman-Rupp T4A3B

15

2

210 gpm

#2

408 Lake St.

Gorman-Rupp T4A60B

10

2

100 gpm

#3

333 Rivershore Dr.

Flygt 3085-092-9970321

2.4

2

80 gpm

#4

9240 N. Bayshore Dr. Gorman-Rupp SS4S20-X5

5

2

250 gpm

#5

606 E. Third St.

Gorman-Rupp T4A3B

5

2

190 gpm

#6

91 Lake St.

Gorman-Rupp T6A60

30

2

700 gpm

#7

309 S. Bayshore Dr.

Allis-Chalmers 300A

5

2

100 gpm

#8

802 Millers Park Dr.

Allis-Chalmers 300A

5

2

140 gpm

#9

8228 Hermann Rd.

Gorman-Rupp T6A60

20

2

N.A.

#10

7625 U.S. 31 N

ABS Piranha PE45/2

4.5

2

50 gpm

#11
#12

747 Ames St.
Cornell 4NNT-15-4
9003 N. Bayshore Dr. ABS PIR-4W

15
4

2
2

300 gpm
70 gpm

Note: Station age data is not available due to numerous overhauls and/or replacements
that have occurred over the course of operations.
14. PUMP STATION ADEQUACY IN MAINTAINING SYSTEM INTEGRITY
The pump stations continue to operate satisfactorily. They have had routine
maintenance completed on a regular basis. No known system backups have occurred
indicating that pump station capacities are adequate to meet influent peak flows. The
pump stations have adequate controls and alarms for reliability. The system is currently
transitioning from an automatic alarm dialer type of system to a radio telemetry SCADA
type system. Approximately one half of the stations are able to be remotely monitored
and controlled. It is anticipated that all stations will be linked to a SCADA system in the
near future. Backup power is provided by portable and fixed generators. Fixed
generators exist at the main collection system stations #1 and #6, and also for the
effluent discharge pump at the WWTP, station #9.
15. OPERATION AND MAINTENANCE PROBLEMS
The collection and treatment system is operated and maintained by the Village of Elk
Rapids Department of Public Works. The collection system is functioning adequately at
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this time. The system is adequately sized to handle the current needs of the area.
Although the treatment facility is operated and maintained sufficiently at this point in
time, the facility is beyond its’ design life. Many of the valves and flow control devices
do not operate. The condition of the facilities is average to below average. The plant is
struggling to meet its current effluent limits. The existing headworks screen is
inoperable and needs replacement. Existing yard piping valves are inoperable.
Existing flow structure valves are inoperable. The plant does not have a fully redundant
air blower system.
During the spring of 2010 and the fall and spring of 2011, the WWTP struggled to meet
its effluent limit for BOD. Sludge from lagoon 1 was removed during the late fall of
2010 and may have contributed to some of the non;compliance events. But, the WWTP
continued to have difficulty meeting permit limits through June, 2011. A new aeration
blower was added in the fall of 2011 that helped address some of the BOD and DO
compliance issues, however, organic loading to the plant continued to increase in 2012
and has stressed the capabilities of the plant.
D. NEED FOR PROJECT
1. COMPLIANCE STATUS
The plant operates under the Michigan Department of Environmental Quality (MDEQ)
issued NPDES general permit number MIG570000. A copy of this permit is contained
in Appendix A. As previously stated, the WWTP struggled to meet its effluent limit for
BOD during the spring of 2010 and the fall and spring of 2011. The plant continues to
have difficulty in meeting BOD and DO levels in 2012, although there has been marginal
improvement with the addition of new blowers. However, removal of TSS has shown to
be a major problem for the facility.
The NPDES Discharge Permit Limits of the effluent are summarized:
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Discharge Parameter
CBOD
Total Suspended Solids, TSS
Total Phosphorus, P
Fecal Coliform Bacteria
Total Residual Chlorine
Dissolved Oxygen
pH

Monthly Average
25 mg/l
30 mg/l
1 mg/l
200 cnt/100 ml
-

Weekly Average
40 mg/l
45 mg/l
400 cnt/100 ml
-

Daily Limit
0.038 mg/l
4.0 mg/l
6.5 - 9.0

% Removal
85%
85%
-

Some of the recent NPDES permit violations are provided in the following table:
TABLE 9: NPDES PERMIT VIOLATIONS

CBOD
Date
Feb, 2010
Mar, 2010
Apr, 2010
Dec, 2010
Feb, 2011
Mar, 2011
Apr, 2011
Feb, 2012

Monthly
Avg
(mg/l)
48
49
36
43
99
115
51
28.1

Dissolved
Oxygen
(DO)
Date
May, 2011
June, 2011
July, 2011
June, 2012
Aug, 2012
Sept, 2012

Monthly
Avg
(mg/l)
3.5
2.8
3.7
3.7
1.8
1.9

Total
Phosphorus
(TP)
Date
Mar, 2012

Monthly
Avg
(mg/l)
1.24

Total
Suspended
Solids (TSS)
Date
May, 2011
Apr, 2011
Feb, 2012
Feb, 2012
Mar, 2012
Mar, 2012
Apr, 2012
Apr, 2012

% Removal
or Monthly
Avg (mg/l)
78.10%
32.8 mg/l
37.3 mg/l
48.70%
34.8 mg/l
70.60%
32.8 mg/l
84.50%

A copy of a violation notice dated August 3, 2010 from the Michigan DNRE that outlines
permit violations from January 2009 through July 2010 is included in Appendix C.
The following charts display the problems in meeting effluent discharge limits that the
plant has experienced.

35

ELK RAPIDS WASTEWATER TREATMENT PLANT IMPROVEMENTS
PROJECT PLAN

FIGURE 15A: Effluent BOD

FIGURE 15B: Effluent TSS
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FIGURE 15C: Effluent Phosphorus

It can readily be seen that the plant has not performed at a consistent level within permit
requirements over the past few years. Increased loadings, as displayed in Table 7,
coupled with a plant beyond its design life have made maintaining compliance with
permit standards difficult.
2. ORDERS
There are no Orders involving the Village and its treatment system as of this time. As
mentioned previously, a copy of an MDEQ violation notice letter is included in Appendix
C.
3. WATER QUALITY PROBLEMS
There are no documented regional water quality problems in the study area. There are
no known water quality problems resulting from storm runoff, industries, or agriculture.
A potential point source of pollution exists with an established industrial facility located
within the Village. Burnette Foods is a cherry processing plant located on US;31 within
the Village limits. The processing plant location is depicted in Figure 13. Even though it
is located within the sewer service area of the Village, it is not connected to the sanitary
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sewer system. Burnette Foods processes cherry fruit during harvest season for
canning. Throughout the year they produce cherry juice, maraschino cherries, and
cherry pie filling. The wastewater from the process is the result of washing equipment,
tanks, and packaging facilities. High concentration sugar is used in the process and is
also present in the waste stream.
Burnette Foods operates its own wastewater disposal system. Process wastewater
from the plant is combined with stormwater and cooling pad contact water and screened
to remove debris. Water is stored in an on;site pump dosing tank that is equipped with
two floating aeration mixers. Water is then pumped to an open field approximately two
miles south of their facility for spray irrigation discharge to the groundwater.
The groundwater discharge is permitted and regulated through the Michigan
Department of Environmental Quality (MDEQ); permit number GW1810211. The permit
allows for .425 MGD of processed wastewater to be discharged. Burnette Foods also
maintains a surface water discharge permit to an unnamed tributary of Elk River;
NPDES permit number MI0000485. This discharge is limited to a combined .144 MGD
of contact cooling wastewater. The MDEQ discharge permits require weekly sampling
and testing for water quality.
The wastewater make;up for the groundwater discharge can change dramatically
depending on the type of process being performed at the plant. For example, during
winter processing, typical flows are 30,000 to 40,000 gpd with a relatively high organic
(BOD5) concentration. During cherry pack, flows increase to 400,000 gpd and BOD5
concentrations drop significantly. From reported water quality data in 2010 and 2011,
and from additional testing conducted for this report, typical wastewater characteristics
are provided in the following table:
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TABLE 10: Burnette Foods Wastewater
Discharge Parameter
BOD 5
Total Suspended Solids,
TSS
Total Phosphorus, P
Flow
pH

Burnette Foods
Average
3,000 mg/l
300 mg/l

Typical Domestic
Wastewater
240 mg/l
200 mg/l

3 mg/l
30,000 to
400,000 gpd
4.0 – 6.0

8 mg/l
200 gpd/home
6.587.5

Using the existing spray irrigation disposal system is a viable option for Burnette Foods
at this time, but it has some potential drawbacks in the long term. It requires a large
area of land that eliminates any other agricultural use of that land. Treating wastewater
requires labor and equipment that divert Burnette Foods from its primary mission of
producing cherry food products. It has the potential to impact groundwater quality and
soils in the long term. Groundwater and subsurface flows of insufficiently treated
wastewater can impact the surface waters of adjacent Elk Lake. Possible exceedances
of the surface water discharge permit regulations could have more immediate impacts
to Elk Lake. It is expected to address the potential impacts of Burnette Foods with the
proposed project.
There are some presently unsewered residential areas located within the study area.
These areas are included within the study area as the Township foresees a possible
expansion to include the areas. These areas are shown in Figure 2 as lying outside of
the existing sewer district. The need for additional sewer service area was investigated
for Elk Rapids and Milton Townships.
To evaluate future service areas, discussions were held with each Township Supervisor
and the Health Department sanitarian. Consideration was given to geographic proximity
to the existing system, environmental need, and economic development need. No
areas were identified as requiring sewer service for economic need, however several
areas were identified based on environmental need.
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Chuck Edwards, sanitarian for the Northwest Michigan Health Department, is in charge
of permitting and compliance of septic systems in Antrim County. Mr. Edwards
identified several “Areas of Concern” based on his working knowledge of septic systems
in the area. Conditions that raised his concern include high ground water, poor soil
conditions, and small concentrated lots with no room for adequate isolation or
replacement systems. Based on Mr. Edward’s input and discussion with the
supervisors in each Township, future sanitary service areas were identified. The
“Future Sewer Service Area”s are shown on the map of Figure 2.
4. SOCIOECONOMIC NEEDS
Several land use master plans were reviewed to help shape the projected future
sanitary sewer needs. These include the Elk Rapids Township “Master Plan” dated
April, 2007; the Milton Township Master Plan and Zoning Ordinance; the Village of Elk
Rapids Master Plan, 2007; and The Grand Vision, a regional planning document
produced from the input of several municipalities and community members.
Specific goals of the Village Master Plan include:
“Provide opportunities to retain and expand employment in the Village. Promote
development of new light industrial and commercial businesses in the Village at
locations consistent with sound land use planning principles and this Master Plan.”
“Encourage the retention of existing industries and establishment of new light
industries to diversify the local economy.”
The requirement for significant upgrades to the wastewater treatment plant provides
an opportunity for the Village to provide a treatment capacity that may incorporate
some of their stated goals. This is directly applicable to providing sewer services to
Burnette Foods, and a treatment capacity that is not overwhelmed by Short’s Brewery
loadings. As mentioned in the introduction of this project plan, the Village of Elk
Rapids is seeking solutions to keep these businesses thriving, while providing
adequate treatment of their by;products to protect the local watershed and Great
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Lakes.
Burnette Foods is the largest employer within the Village. The processing plant
employs over 100 people on a year;round basis. Generations of families have been
employed at this facility. The number of employees increases dramatically during the
summer months of cherry harvesting. Given that there are approximately 838 people
in the labor force residing in the Village, the employment opportunity provided by
Burnette Foods is significant to the community.
Short’s Brewery is part of a growing phenomenon in craft beer production. According
to a recent article on local craft breweries (Record Eagle; Jan. 29, 2012), Michigan
craft beer sales grew by over 21% in 2010 alone. Short’s beer production has
increased over ten fold in the past five years. This is evidenced, somewhat, in Short’s
loading to the treatment plant. Short’s offers a strong foothold in a growing economic
market. Although currently not a large number of people are employed at their facility,
approximately 15 to 20 people, there exists a strong potential for increased economic
growth and the addition of jobs for the community. Short’s Brewery has become well
known in the region. The fact that its product is produced in Elk Rapids only serves to
make the community more known as well. This can translate to increased tourism as
well as other opportunities.
The cooperation of agricultural businesses and municipal utilities to preserve the
environment is consistent with the Grand Vision, and combines two of its principle
goals. As stated on the Grand Vision web site:
The Grand Vision “Growth & Investment Network” exists to facilitate the growth
and entrepreneurial culture of unique cities and villages in our region by
strengthening and encouraging business development, removing barriers,
utilizing incentives, and fostering public and private improvements.
The “Food & Farming Network” works to preserve agriculture as a viable
economic practice in the region by protecting farmland, enhancing the
affordability of farms, and supporting agricultural infrastructure in the region.
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5. PROJECTED NEEDS
Projections of future flow needs for the next 20 years are based on historical growth,
anticipated system connections, and input from local municipalities and authorities.
Minimal growth in the present sewer service area is expected to continue based on
previous trends. Typical of older collection systems, the existing service area is pretty
well built;out. Growth will occur on currently vacant property and possibly in the re;
development of existing property. Since the majority of the property within the present
service area is developed, growth will mainly occur through expansion of the collection
system.
In discussions with the Village and DPW staff, there remains some possible connections
within the existing sewer district. It is estimated that there could be up to an additional
66 lots that could be connected to the system within the next 20 years. At a design flow
of 200 gpd/residence, this represents an added flow of .013 MGD to the system. The
200 gpd/residence (or REU) is a value consistent with design guidelines.
As mentioned previously, discussions were held with Milton and Elk Rapids Township
Supervisors, as well as the local district sanitarian. As a result of these discussions, it
was determined that in Elk Rapids Township, 357 parcels were identified for possible
sewer service in the next 20 years. Assuming typical residential development, flow from
these service areas is projected to be 72,000 gpd (200 gpd/residence). In Milton
Township, 90 parcels were identified for future sewer service. Flow from this service
area is projected to be 18,000 gpd. The total projected flow from new service areas is
90,000 gpd (.09 MGD).
Existing flow records for the WWTP are shown in Table 4. It can be seen that the peak
month average flow involving the most recent data of 2012 is .357 MGD. The peak
month data represents flows from both the population base as well as the many
transient seasonal users. It is more reflective of the treatment demands of the facility
from a planning perspective. It is this value that will be utilized for future flow
projections. Incorporating a growth rate of 7.1%, as displayed in subsequent section
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II.E, the average daily flow received by the facility for the existing service area is
expected to be approximately 382,000 gpd (.382 MGD).
Numerous discussions have taken place in recent years concerning two of the Village’s
industrial facilities. They are Short’s Brewery and Burnette Foods. It is a goal of the
project to provide sanitary sewer services to Burnette Foods. Additionally, the project
aims to provide continued service to Short’s Brewery, while maintaining a better level of
compliance with permitted discharge standards. Recent discussions have focused on
the quantity and character of associated discharges from the respective facilities.
Organic (BOD5) loadings have been included in the discussions due to the high strength
wastewaters that either facility has shown to produce, highlighted in Tables 5 and 10.
Negotiations between the Village and the businesses have resulted in the following
mutually agreed upon discharge limits for the planning period:
Avg. Daily Flow

Avg. Daily BOD5 Loading

Short’s

10,000 gpd

340 lbs/d (~4075 mg/l at avg. flow)

Burnette Foods

40,000 gpd

1000lbs/d (~3000 mg/l at avg. flow)

For the purposes of future flow and loading estimates, the above values will be utilized.
In summary, the total 20 year projections for average flows are as follows:
Existing Service Area:
.357 MGD * 1.07 (Growth)=

.382MGD

66 new parcels (66 res. * 200gpd/res.)= .013 MGD
Short’s Brewery=

.01 MGD (at 4075 mg/l BOD5)

Future Service Areas:
New Township(s) Area=

.09 MGD

Burnette Foods=

.04 MGD (at 3000 mg/l BOD5)

Total

.535 MGD
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The 20 year plan provides a projection for future flow and organic capacity needed at
the Elk Rapids treatment plant. Another factor to consider is how effluent quality
requirements from the MDEQ may change in the next 20 years. There is a potential for
new or stricter treatment standards. Specific concern has been raised about
phosphorus limits and ammonia limits. Current discharge requirements limit
phosphorus to 1.0 mg/l. Ammonia does not have a limit, but was added as a “report
value” during the most recent permit renewal.
Mike Stifler, former supervisor for the MDEQ Cadillac District, was asked to provide
insight on the trends and likely future changes to effluent limits. While no future
changes are certain, Mr. Stifler suggested that phosphorus continues to be a nutrient of
concern in the Great Lakes basin. Some communities in the region already have a
phosphorus limit of 0.5 mg/l and it could be a reasonable forecast to predict this limit to
be set for the Elk Rapids facility in the future.
Mr. Stifler also predicted that ammonia and possibly “Whole Effluent Toxicity” (WET)
testing will likely be considered in future permits. Both Charlevoix and Ludington are
facing this question in new permits. There seems to be increasing concern about
ammonia and ammonia toxicity in the Great Lakes discharges, but there is no clear
policy for future action. Future ammonia limits will likely depend on the reported
performance of the current WWTP.
These potential changes in permit regulation pose significant challenges to the existing
WWTP. Without significant upgrades, the current WWTP will struggle to meet these
new limits.
6. FUTURE ENVIRONMENT WITHOUT THE PROPOSED PROJECT
The thrust of this project is to recommend improvements that will bring the Elk Rapids
treatment facility up to capacity for its present and projected flow rates and to comply
with the DEQ discharge permit requirements. Without the project, the Village will
ultimately face enforcement action by the MDEQ for permit violations with respect to
discharge level exceedances.
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A majority of the future planning areas, or areas that the Village seeks to serve within 20
years, are contained within sensitive areas. These areas are mainly wetland or
lakefront properties. Without the project and the potential to provide sewer service,
these properties will continue to be a threat to the sensitive ecosystems they are part of.
Any undeveloped properties within the planning area may not be able to be built upon
without the benefit the project provides.
Without the project, the Village will not be able to provide sanitary sewer service to
Burnette Foods. Discussed previously, Burnette’s is a major economic contributor to
the area. Also mentioned earlier is the fact that Burnette’s currently relies on its own
wastewater treatment and disposal operations. The current practice of spray irrigation
discharge to the groundwater entails a service life as well as the potential for impacts to
the ground and surface waters. Without a viable long term way to effectively manage
disposal of wastewater, Burnette’s future in the Village could be in jeapordy. A closure
of Burnette’s facility within the Village could be a literal domino effect of economic
troubles for the Village.

E. POPULATION DATA
The 2010 census shows the following population figures for the Village of Elk Rapids
and the balance of the entire Elk Rapids Township:
Village

Township

Population*

1642

989

Housing Units*

1179

761

Occupied Housing Units*

743

475

Avg. Pers./ Occ.Housing Unit*

2.21

1.60

(2.16 Overall)

*: Township values adjusted to not include Village contributions.
It can be seen that a large number of homes are not occupied. Of the 1940 total
housing units located within Elk Rapids Township (Village included), there are 722
vacant housing units, of which 535 are classified as seasonal, recreational or occasional
use. This represents over one quarter of the existing residences. This is reflected in
the larger summer flows received by the treatment facility.
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Table 11 shows a compilation of census data and future population projections from
data provided by the Northwest Michigan Council of Governments.

TABLE 11: POPUATION PROJECTIONS
Antrim County, Michigan

Year
Total Population
Total households
% Change-Population
% Change-Households

2010
24,752
10,350

2015

2020

2025

2030

2035

25,267
25,780
26,250
26,502
10,716
11,031
11,281
11,438
2.1%
2.0%
1.8%
1.0%
3.5%
2.9%
2.3%
1.4%
Total% Change-Population: 2010-2030
Total% Change-Households: 2010-2030

26,578
11,579
0.3%
1.2%
7.1%
10.5%

Source: Institute of Labor and Industrial Relations, University of Michigan. Prepared for Michigan Department
of Transportation, December 2007.

Population projections for the county predict approximately a 7.1% increase in
population over the next 20 years. This prediction of growth was utilized in determining
future flows for the analysis provided in Section II.D.5.
The system serves 1453 customers. There are approximately 1294* residential
customers to the system (*: See note page 17). With an average of 2.21 and 1.60
persons per household for the Village and the Township, respectively, this translates to
approximately 2770 people served by the system. The system also provides service to
an estimated 160 commercial and industrial customers. There is one significant
industrial user in Short’s Brewery.

F. ENVIRONMENTAL SETTING
The proposed construction is limited to the existing WWTP site. A small amount of work
may occur within pump stations #1 and #6 sites. These potential upgrades are minor in
nature and will not involve any ground disturbing activities. These pump station
locations were included in environmental review correspondence. All construction will
occur on land that is already developed as a part of the wastewater treatment system.
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1. CULTURAL RESOURCES
There are no known man made structures or artifacts on the site with historical or
cultural value. The site was reviewed by the State Historic Preservation Officer with an
assessment of “No Historic Properties are affected.” A copy of the review is included in
Appendix B. Additionally, attempts were made to contact select Tribal Preservation
Historic Officers. In discussions with contacted tribes, their concern is that they be
contacted in the event of any discovery of human remains or obvious cultural artifacts.
This provision will be made clear in the proposed project contract documents.
2. THE NATURAL ENVIRONMENT
a. Climate
The following climate statistics were reported by the NOAA Climate Summary, 2011, for
the Traverse City Munson Station (approximately 17 miles SW of site):
Average max/min temperature (deg F):
January:
25.0 / 15.0
July:
82.9 / 62.6
Days over 90 deg F
4
Days below 0 deg F
1
Total Annual Rainfall
35.98 in
Total Snowfall
64.3 in
The most notable impacts the local climate will have on the project are the construction
season.
b. Air Quality
Being a mostly rural community, the study area exhibits good air quality.
The proposed project will not have any permanent impact on air quality. Odors from
wastewater lagoons typically occur when the BOD loading exceeds the recommended
limit of 20 pounds per acre per day without aeration. The proposed project may include
upgrading of the existing aeration system. There have been no odor complaints
involving the existing treatment facility. Odor control improvements may occur as part
of the proposed project at pump station #1 and #6. Both of these stations may receive
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high organic strength sewage from Burnette Foods. The possibility for odor related
problems will increase if Burnette’s wastewater is introduced to the system.
The MDEQ Air Quality Division was contacted regarding air quality in the study area.
Their response is provided in Appendix B. The MDEQ’s major concern is to take
preventative actions to minimize fugitive emissions. This can include application of dust
suppression compounds and cleaning and covering haul trucks, as applicable.
c. Wetlands
Figure 16 shows the Wetland Inventory for the study area. It shows numerous wetlands
in the area around the WWTP. This wetland area exists between Birch and Bass
Lakes. A preliminary review by a wetland consultant affirmed that current WWTP site
areas that may be improved as part of the proposed project are not contained within
wetland areas. A firm delineation involving the MDEQ will be scheduled as part of the
project process. Additional wetland areas may exist along the south portion of the
Village. A contentious development involving significant amounts of fill materials took
place in this area. The area currently sits vacant and the properties future is uncertain.
Other small pockets of wetlands also exist along lakeshore areas.
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d. Coastal Zones
The entire western edge of the Village and Township lie along East Grand Traverse
Bay. The bay is part of Lake Michigan and these shorelines are, therefore, coastal
zones. In and around the Village these coastal zones are public access beaches. Also
within the Village is Edward C. Grace Memorial Harbor. The marina facility boasts over
200 slips for public use. The permitted discharge location for the WWTP is adjacent to
the marina. Beyond the Village areas, a bulk of the coastal zone is privately owned. A
public nature preserve exists approximately one and one half miles north of the Village
along the bay waterfront.
e. Floodplains
The MDEQ Water Resources Division was contacted regarding potential regulated
floodplains at the WWTP site. Their review of the matter determined that no regulated
floodplains exist at the site and that a permit is not required under the State’s Floodplain
Regulatory Authority. A copy of their review is contained in Appendix B.
FEMA issued flood maps are not available for the project area.
f. Natural or Wild and Scenic Rivers
The MDEQ Michigan Natural Rivers Program does not list any designated rivers or
tributaries within the study area.
g. Major Surface Waters
One of the most valuable natural resources to the Elk Rapids area is its’ water. The
Village and Township are located within the Grand Traverse Bay watershed and the Elk
River Chain of Lakes watershed, as outlined in Figure 5. A more regional view of the
Chain of Lakes watershed is provided in Figure 6. The major surface water resources
in Elk Rapids are the east arm of Grand Traverse Bay, Bass Lake, Elk Lake and Elk
River. Within the Village there are 1.6 miles of Lake Michigan shoreline, and nearly
seven miles of frontage on inland lakes and rivers. These lakes, rivers and their
associated streams and creeks offer scenic and recreational amenities to Village
residents and visitors. Elk Rapids’ location between Elk Lake and the Grand Traverse
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Bay help to define the community’s character and make the area attractive to tourists.
The preservation of the high;quality lakes, rivers, wetlands, and the recreational
opportunities they provide is paramount to the sustainability of the community. The
fishing, swimming and boating activities made possible by the presence of the water
features are significant contributors to local quality of life and to the economy. Both
locals and tourists enjoy pristine beaches, lakeside parks and harbors affording access
to these wonderful recreation opportunities. It is extremely important that the quality of
these surface waters be protected from negative impacts, such as pollution.
Lake Michigan and Elk Lake are the most significant surface water features in the study
area. Elk Lake has a controlled outlet to Lake Michigan via the Elk River and the Power
Dam. Elk Lake is regulated to maintain an elevation of approximately 590.8 feet in the
higher level summer season. The ordinary high water mark for Lake Michigan is
approximately 582 feet (IGLD).
h. Recreational Facilities
The Village is home to one of Michigan’s finest harbors in the Edward C. Grace
Memorial Harbor. It has over 200 slips available to the public and is designated by the
Michigan Department of Natural Resources (MDNR) as a harbor of refuge. The Harbor
and its surrounding beaches and parks are a community focal point during the summer
months. The Harbor is also adjacent to the WWTP discharge location and relies upon a
consistently safe effluent.
Parks and recreation areas located within the study area are shown in Figures 17A and
17B.
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FIGURE 17A: Village Parks and Recreation Areas

FIGURE 17B: Regional Parks and Recreation Areas
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i. Topography
The Village is located on two peninsulas bounded by Grand Traverse Bay, Elk River
and Elk Lake. The topography of the study area is flat to gently rolling and drains
directly into Grand Traverse Bay, Elk Lake and Bass Lake, as shown in Figures 5 and 6.
The only major area of topographic relief is a slight escarpment where the topography
elevates approximately 40 feet in the southern part of the west side of the Village.
j. Geology
The bedrock underlying the Village of Elk Rapids was laid down during the
Mississippian and/or Devonian ages of the Paleozoic Era. The bedrock in the study
area consists of Berea Sandstone, Bedford Shale and Ellsworth Shale.
The surface geology of the area was formed 10,000 to 12,000 years ago by glacial
activity. Numerous advances and retreats by the glaciers resulted in the locally complex
patterns of erosion and deposition. The drainage channels scoured by the glaciers
resulted in depressions oriented linearly from the northwest to the southeast. Elk Rapids
is dominated by medium;textured glacial till, composed of non;sorted glacial debris,
dominantly loam and silt loam texture with variable amounts of cobbles and boulders.
Along the lakes the geological composition is primarily Lacustrine sand and gravel. This
type of sand and gravel typically occurs as former beaches and near offshore deposits
of the glacial Great Lakes.
k. Soils
Appendix B shows the USDA Natural Resources Conservation Service (NRCS) map for
the treatment facility area. According to the USDA review, the WWTP site is
predominantly a Tawas;Ensley complex. Characteristics of this soil type are nearly
level, poorly drained soils located in swamps and drainageways and subject to flooding.
This data may be more representative as to what is under the existing site. The original
construction of the plant involved the placement of a significant amount of fill to the site.
Lagoon berms are built up approximately 10;15 feet from original grades. It is not
anticipated that adverse soil conditions will be encountered with construction in areas
that are currently improved. However, any area outside of the current facility treatment
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footprint may encounter adverse soil conditions. It is expected that a large amount of fill
will be required for construction in any area outside of the existing treatment footprint.
Specifically, it is anticipated for any construction of the proposed project treatment
elements in the northwest quadrant of the existing site, a significant amount of fill
material will need to be brought into the site. This will aid in alleviating construction
requirements within the questionable soils as well as provide the necessary hydraulic
grade for flow through treatment elements.
As discussed previously, investigations regarding soil suitability and environmental
concern areas took place with the local sanitarian. He identified several areas of
concern involving soil types and these areas are included within the proposed project
future service area.
l. Agricultural Resources
There is very little agricultural land use in the study area. Future land use plans for the
Township, as displayed in Figure 4B, include an agriculturally zoned area immediately
east of the WWTP. This area is depicted as Croswell or Kalkaska sands within Natural
Resource Conservation Service soil maps; neither are prime farmlands.
The USDA;Natural Resources Conservation Service and the Michigan Department of
Agriculture were contacted to determine if any prime agricultural lands exist within the
treatment facility area, as this is the only potential area of land conversion associated
with the project. The findings indicated that there is no prime or unique farmland within
the facility property. The correspondence on this topic is contained In Appendix B.
m. Fauna and Flora
Outside of the Village, most of the area within the study area consists of low land and
wetland forests. These forests mostly consist of second growth aspen, cedar, hemlock,
pine and birch. Wooded and wetland areas of the township provide prime wildlife
habitat and support populations of wild turkey, grouse, bald and golden eagles, black
bears, deer, raccoons, opossum, porcupines, several varieties of squirrels, fox, coyote
and skunks. The lakes support a large summer population of ducks and swans and a
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spring and fall migratory waterfowl population, including loons, mergansers,
buffleheads, common scalps, arctic terns and a spectacular variety of permanent and
migratory song birds, woodpeckers and gulls, shorebirds and hummingbirds.
A review through the U.S. Fish and Wildlife Service (USFWS) was conducted to
determine if there would be an effect on any listed species. There was a no effect
determination. Additionally, a review was performed through the MSU Extension and
their Michigan Natural Features Inventory (MNFI) program. The review, included in
Appendix B, indicated that it is “highly unlikely” that the project will impact any
threatened species or species of concern.
Sensitive habitats in the study area include the wetland area as shown in Figure 16 as
well as many of the coastal areas along the west edge of the study area. It is not
anticipated that there will be any physical effect upon these areas with the proposed
scope of the project.
n. Unique Features
Lake Michigan and Elk Lake are the primary recreational and aesthetic attractions in
this area. Both summer and winter recreation center around the lakes. There are no
expected impacts on either lake or its aesthetics from the proposed project. In fact,
improvements to the WWTP effluent will serve to enhance the water quality of the
receiving waters of Lake Michigan.
Within the treatment facility, where construction will take place, project goals aim to
minimize any disturbance to the surrounding property. Given its’ remote locale, the
project will be unnoticeable unless entering the treatment facility property.

55

ELK RAPIDS WASTEWATER TREATMENT PLANT IMPROVEMENTS
PROJECT PLAN

III. ANALYSIS OF ALTERNATIVES

The purpose of this study is to identify and evaluate the available alternatives for
improving the existing wastewater treatment system to enable it to operate in
compliance with the MDEQ discharge permit and serve the growing needs of the
community. The option that is best suited for the Village of Elk Rapids depends on
what assumptions are made about the future needs.
Whether or not Burnette Foods is included in future planning is an important factor in
evaluating alternatives. Preliminary engineering performed in 2011 evaluated several
alternatives with and without Burnette Foods connected to the system. After several
public input meetings, the Village and Burnette Foods have agreed to proceed seeking
solutions that include Burnette Foods in the 20 year plan.
Trends toward more stringent phosphorus and ammonia limits must also be considered
in alternative analysis. It is likely that during the 20 year planning period discharge
standards will become more restrictive. A discussion of this was provided in Section
II.D.5.
Several alternatives have been examined to provide options for the next 20 years,
including:
1) No Action
2) Regional Alternatives
3) Optimize the performance of the existing system
4) Integrated Fixed Film and Activated Sludge Treatment System
5) Closed Loop Reactor (Oxidation Ditch) Treatment System
6) Activated Sludge/ Lagoon Hybrid Treatment System

A. IDENTIFICATION OF POTENTIAL ALTERNATIVES
1. NO ACTION ALTERNATIVE
Assumptions:
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•

Burnette Foods is not connected

•

Current discharge permit standards apply

If no action is taken, Burnette Foods must continue to discharge using their spray
irrigation system and cannot be connected to the Village sewer system. Shorts Brewery
could remain connected, but the treatment plant will continue to struggle to meet its
discharge permit limits. The wastewater treatment plant currently lacks the necessary
blower capacity to operate in a manner to meet the current plant loading and meet
MDEQ criteria at its originally designed capacity. Wastewater treatment plant
improvements could be postponed until the current permit expires (2015) or until
continued discharge violations are experienced resulting in MDEQ enforcement action.
The "no action" alternative means that no changes are made to the treatment facility.
The no action alternative is not feasible since it would likely result in future discharge
permit violations.
2. REGIONAL ALTERNATIVES
The Elk Rapids WWTP is a regional solution for the area. The facility serves the Village
of Elk Rapids and portions of Elk Rapids Township that are north and south of the
Village. It may also be intended to serve Burnette Foods and eliminate a separate
treatment and discharge system in Elk Rapids Township. The nearest municipal
treatment facility is the Traverse City Regional WWTP. The closest possible connection
point is in Acme, Michigan, a distance of 12.25 miles. Even if downstream piping and
treatment capacity where available, the cost to pump this distance easily exceeds
$6,000,000 and is not feasible. For these reasons, any further evaluation of the
regional alternatives option will not be considered.
3. OPTIMUM PERFORMANCE OF EXISTING FACILITIES
Assumptions:
•

Burnette Foods is not connected

•

Current discharge permit standards apply, but a more restrictive phosphorus limit
of 0.5 mg/l is assumed
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•

Design Flow: 407,000 gpd

•

Design Organic Capacity: 960 # BOD5/day

•

Replace chlorination with ultraviolet disinfection

a. System Description
This alternative assumes the existing lagoon system is restored and updated to provide
another 20 years of service. It does not provide treatment capacity for an extended
sewer service area or for Burnette Foods. So, this alternative is not feasible since it
does not meet the service area criteria. It does, however, provide an informative
comparison to other alternatives and will be considered further. Improvements include:
i. Aeration System Improvements
The existing blower equipment does not have the capacity to meet the design organic
loading of the WWTP. In 2011 and in 2012 the Village installed a new 40 Hp blower
and a new 60 Hp blower to work in conjunction with the existing 15 Hp blower. An
additional 60 Hp blower is required to meet MDEQ reliability criteria, which requires the
blower capacity be determined with the largest blower unit out of service.
In addition to the blower equipment upgrades, the existing aeration diffusers in lagoons
2 and 3 will need to be upgraded to allow for more air injection into the lagoons.
Lagoon 1 diffusers were replaced as part of the November 2011 emergency blower
upgrade project. Air piping between the blower building and the lagoons should be
replaced to match the increased blower output.
ii. Replace Lagoon Liner System
The existing lagoons were constructed using a clay liner system to prevent the lagoons
from leaking into the groundwater. Over time, erosion along the side slopes may have
diminished the liner system’s effectiveness. All alternatives involving re;use of the
lagoons include the assumption that the liner system will be replaced with a synthetic
membrane system meeting current MDEQ standards. Actual leak testing of each
lagoon should be conducted to verify this assumption. It is not expected that each
lagoon with its current clay liner would provide another 20 years of service life.
Removal of all sludge in each lagoon will be necessary to replace the liner system.
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iii. Existing System Upgrades
Flow structures, piping, and valves are in poor condition and are assumed to be
replaced to provide service for the next 20 years. The headworks screening equipment
also requires replacement or modifications to return it to service.
iv. New Effluent Filter
In order to meet the probable phosphorus effluent limitations, additional chemical
treatment as well as tertiary filtration is included in the improvement plan to provide
reliable phosphorus removal to the anticipated future effluent limit of 0.5 mg/l. The
chemical treatment would most likely be a combination of additional ferric chloride along
with a polymer feed to help with particle flocculation and filtration. The tertiary filtration
to remove suspended solids and phosphorus would be added downstream of the
secondary clarifiers. The new filter system will be housed in a new process building and
require associated process piping and electrical improvements.
v. New effluent disinfection system
The proposed improvements include replacing the existing chlorine disinfection system
with ultraviolet disinfection. Maintaining adequate chlorine levels during peak flow
periods has been problematic in the past. If chlorine levels are too high, there is no
means of “de;chlorination”. Since trends in regulation discourage the use of chlorine,
changing to ultraviolet disinfection will provide a more environmentally sound
alternative. Improvements include a new process building and the associated process
piping and electrical improvements.
b. System Performance
This system will provide treatment that is comparable to the existing system.
Phosphorus treatment will improve with the addition of chemical treatment and filtration.
The advantages of the lagoon system are its ease of operation, and modest cost. Its
disadvantages include variable performance at lower temperatures, its inability to
accommodate flow from Burnette Foods, and it provides few operator controls.
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4. INTEGRATED FIXED FILM and ACTIVATED SLUDGE (IFAS) TREATMENT
SYSTEM
Assumptions:
•

Burnette Foods is connected

•

Designed for anticipated more stringent phosphorus and ammonia limits

•

Design Flow = 535,000 gpd

•

Design Organic Loading = 2,473 # BOD5/day

a. System Description
An IFAS system is a combination of conventional activated sludge processes combined
with a fixed film attached growth process. IFAS includes continuous flow through, non;
clogging bio;film reactors containing “carrier elements” or media with a high specific
surface area. Treatment reactors are typically constructed of concrete tanks in two
parallel process trains.
i. Headworks
The media in an IFAS system can easily be fouled by inorganic solids, so headworks
performance will be critical. A more robust screening system and grit removal system
must be provided for this style of treatment. Screen sizes of 3 mm (1/8”) are
recommended.
Excess grit can be conveyed into the WWTP and can build up over time and settle out
in downstream processes requiring increased additional sludge removal and
maintenance on equipment such as pumps and diffusers. Grit removal should also be
accomplished within the headworks process.
ii. IFAS
In the IFAS process, the reactor contains both free;floating biomass (activated sludge)
and biomass attached to the media. The free;floating biomass passes through the
reactor, is settled and recycled back to the reactor. The media and attached biofilm
remain in the reactor.
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The biomass that treats the wastewater is attached to the surfaces of the media. The
media is designed to provide a large protected surface area for the biofilm and optimal
conditions for biological activity when suspended in water. Media of different shapes
and sizes provide flexibility to use the most suitable type depending on wastewater
characteristics, discharge standards and available volumes.
The IFAS process is often considered for upgrading existing conventional activated
sludge systems within the existing tankage for either maintaining nitrification at new
higher flow rates or BOD loads or upgrading a plant to meet new nitrification or BOD
requirements. The IFAS system is capable of meeting these new effluent requirements
at low solids retention times (SRTs) and short hydraulic retention times (HRTs).
The mixing of the media within the IFAS reactors is provided by a medium bubble
aeration system, along with mechanical mixers.
iii. Clarifiers
Clarifiers located downstream of the IFAS provide separation of treated liquid and solids
through gravity settling. Activated sludge that settles in the clarifier is pumped back into
the reactor for reuse. Treated effluent from the clarifier proceeds for final treatment
prior to discharge.
iv. New Effluent Filter
In order to meet the probable phosphorus effluent limitations, additional chemical
treatment as well as tertiary filtration is included in the improvement plan to provide
reliable phosphorus removal to the anticipated future effluent limit of 0.5 mg/l. The
chemical treatment would most likely be a combination of additional ferric chloride along
with a polymer feed to help with particle flocculation and filtration. The tertiary filtration
to remove suspended solids and phosphorus would be added downstream of the
secondary clarifiers. The new filter system will be housed in a new process building and
require associated process piping and electrical improvements.
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v. New effluent disinfection system
The proposed improvements include replacing the existing chlorine disinfection system
with ultraviolet disinfection. Maintaining adequate chlorine levels during peak flow
periods has been problematic in the past. If chlorine levels are too high, there is no
means of “de;chlorination”. Since trends in regulation discourage the use of chlorine,
changing to ultraviolet disinfection will provide a more environmentally sound
alternative. Improvements include a new process building and the associated process
piping and electrical improvements.
vi. Lagoon Closure
Sludge in the existing lagoons must be removed and the existing lagoons “closed”
following MDEQ requirements if they are taken out of service. Lagoon 2 or 3 will be re;
used as a sludge storage lagoon.
b. System Performance
Activated sludge mechanical treatment plants generally produce a good consistent
quality effluent and are commonly used for municipal treatment facilities. The key
advantage of an IFAS system is that it can provide treatment in a smaller foot print than
other alternatives. It also has the advantage of being “modular” in construction and can
be easily expanded to meet future design flows. Disadvantages include the more
complex operational demands and susceptibility to plant upsets due to variable loading
or peak flows.
5. CLOSED LOOP REACTOR (OXIDATION DITCH) TREATMENT SYSTEM
Assumptions:
•

Burnette Foods is connected

•

Designed for anticipated more stringent phosphorus and ammonia limits

•

Design Flow = 535,000 gpd

•

Design Organic Loading = 2,473 # BOD5/day
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a. System Description
This alternative assumes the existing lagoon system will be abandoned for a new
mechanical treatment process capable of treating the high strength waste from Burnette
Foods and Shorts Brewery and an expanded service area. Anaerobic processes
commonly used in high strength food waste applications were briefly evaluated but not
selected. These processes are not well suited for highly variable flow and loading
conditions. So, a more typical aerated treatment process was evaluated.
A common aerobic process known as “Activated Sludge;Extended Aeration” was
selected for further evaluation. This is a proven technology and can meet the stringent
effluent requirements, even in cold weather climates. These systems are relatively
stable with variable flow and loading and do not typically require flow equalization.
Extended aeration can be provided in a number of configurations, including flow through
systems, like an “oxidation ditch”, or a batch process like a “Sequencing Batch Reactor”
(SBR). An oxidation ditch was selected for its resilience during high flow conditions.
i. Headworks
With a mechanical treatment process a more robust screening system and grit removal
system must be provided. The headworks is an important process in that it removes the
larger inorganic materials from the process and keeps this material away from hindering
the biological process.
Excess grit can be conveyed into the WWTP and can build up over time and settle out
in downstream processes requiring increased additional sludge removal and
maintenance on equipment such as pumps and diffusers. Grit removal should also be
accomplished within the headworks process.
ii. Oxidation Ditch
An oxidation ditch is typically in the form of a ring or an oval;shaped channel (steel or
concrete). This particular form of a mechanical treatment plant uses rotors or discs to
highly agitate the wastewater in order to provide oxygen to the biomass within the
reactor. The oxygenated wastewater is then moved slowly through the channels in
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order to create an environment to reduce the organics and other parameters such as
inorganic nitrogen and possibly phosphorus.
iii. Clarifiers
Clarifiers located downstream of the Oxidation Ditch provide separation of treated liquid
and solids through gravity settling. Activated sludge that settles in the clarifier is
pumped back into the oxidation ditch for reuse. Treated effluent from the clarifier
proceeds for final treatment prior to discharge.
iv. New Effluent Filter
In order to meet the probable phosphorus effluent limitations, additional chemical
treatment as well as tertiary filtration is included in the improvement plan to provide
reliable phosphorus removal to the anticipated future effluent limit of 0.5 mg/l. The
chemical treatment would most likely be a combination of additional ferric chloride along
with a polymer feed to help with particle flocculation and filtration. The tertiary filtration
to remove suspended solids and phosphorus would be added downstream of the
secondary clarifiers. The new filter system will be housed in a new process building and
require associated process piping and electrical improvements.
v. New effluent disinfection system
The proposed improvements include replacing the existing chlorine disinfection system
with ultraviolet disinfection. Maintaining adequate chlorine levels during peak flow
periods has been problematic in the past. If chlorine levels are too high, there is no
means of “de;chlorination”. Since trends in regulation discourage the use of chlorine,
changing to ultraviolet disinfection will provide a more environmentally sound
alternative. Improvements include a new process building and the associated process
piping and electrical improvements.
vi. Lagoon Closure
Sludge in the existing lagoons must be removed and the existing lagoons “closed”
following MDEQ requirements if they are taken out of service. Lagoon 2 or 3 will be re;
used as a sludge storage lagoon.
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b. System Performance
Extended aeration mechanical treatment plants generally produce a good consistent
quality effluent and are commonly used for municipal treatment facilities. The key
advantage of an oxidation ditch system is that it can reliably meet the ammonia and
phosphorus limits. This results in a significant reduction in the amount of land required
since the lagoons are eliminated. It also has the advantage of being “modular” in
construction and can be easily expanded to meet future design flows. Disadvantages
include the more complex operational demands and high operating costs.
6. ACTIVATED SLUDGE MECHANICAL PLANT/LAGOON HYBRID TREATMENT
SYSTEM
Assumptions:
•

Burnette Foods is connected

•

Designed for anticipated more stringent phosphorus and ammonia limits

•

Design Flow = 535,000 gpd

•

Design Organic Loading = 2,473 # BOD5/day

a. System Description
A lagoon hybrid is a combination lagoon and mechanical treatment facility. It uses basic
lagoon construction techniques for ponds, liner systems and aeration systems, but the
lagoon is operated similar to an extended aeration mechanical treatment plant.
Because the system is operated like an activated sludge mechanical plant, it is capable
of meeting the same discharge permit limits as an oxidation ditch.
b. System Performance
The key difference between this process and a typical activated sludge process is the
hydraulic and solids retention times are much longer allowing for additional treatment.
This technology is proven to meet high effluent demands, is reliable in cold weather
climates and typically does not require an equalization basin in front of it to reduce peak
hydraulic loads.
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Advantages are similar to an oxidation ditch. The use of lagoons rather than concrete
tanks for process reactors and sludge handling can reduce the construction cost.
Disadvantages are that it requires more land space than an oxidation ditch and may be
more difficult to construct while keeping the existing lagoon system “on line”.

B. ANALYSIS OF PRINCIPAL ALTERNATIVES
The previous section identified four possible alternatives for consideration. These are:
•

Alternative 3 ; Optimum Performance of Existing Facilities

•

Alternative 4 ; Integrated fixed Film And Activated Sludge (IFAS)

•

Alternative 5 ; Closed Loop Reactor (Oxidation Ditch)

•

Alternative 6 ; Activated Sludge Mechanical Plant/Lagoon Hybrid

1. MONETARY EVALUATION
The cost of improving the wastewater treatment facility will be evaluated in this section.
Each alternative considered will be compared on a Present Worth basis that factors a
total 20 year life cycle cost.
A present worth analysis provides a comparison of spending alternatives over a period
of time. The present worth of a project represents the amount of money that would
need to be invested now, to pay for a project over a specified period of time. The
planning period for this analysis is 20 years. The interest rate used in this analysis is
the current federal discount rate of 4.125%.
Components of this analysis include capital cost, operation and maintenance cost, and
salvage value.
a. Sunk Costs
Sunk costs are costs incurred before or during project planning. As sunk costs, they will
not be included in the cost;effective analysis since they are already committed
regardless of the selected alternative. Sunk costs to date include:
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S2 Grant Submittal

$

SRF Project Planning Cost

$ 51,700

Total Sunk Cost

7,000

$ 58,700

These costs have been paid for using existing fund balances and grant monies and will
not be included in new user cost calculations.
b. Capital Cost
Capital cost is the up front cost of construction and engineering. The capital cost for
each alternative is presented in Tables 12 through 15 and summarized as follows:
Opinion of Probable Construction Cost
•

Alternative 3 ; Optimum Performance of Existing Facilities

$3,555,000*

•

Alternative 4 ; Integrated fixed Film And Activated Sludge (IFAS)

$6,169,000

•

Alternative 5 ; Closed Loop Reactor (Oxidation Ditch)

$5,971,000

•

Alternative 6 ; Activated Sludge Mechanical Plant/Lagoon Hybrid

$5,270,000

*Alternative 3 was analyzed for comparison only. It does not provide the same
level of treatment or provide the same capacity as the other alternatives. For
these reasons it is not considered a feasible alternative.
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TABLE 12
OPINION OF PROBABLE CONSTRUCTION COST
AERATED LAGOON TREATMENT PLANT
Alternative 3 Upgrade Lagoons for Phosphorus Treatment
Description

Quantity

Unit

1
508,760
1,331,664
232,673
867,732
1
3
1

lump sum
gal
gal
gal
gal
lump sum
each
lump sum

120,276
120,276
12,000
1
2
1,611
1
2,700

sf
sf
cy
lump sum
lump sum
sy
lump sum
feet

131,100
131,100
15,000
2
3
1,900
2
3,000

sf
sf
cy
lump sum
lump sum
sy
lump sum
feet

75,000
75,000
6,000
1
1
1,800
1,450

1
1
200
1
1

Unit Price

Amount

Sludge Removal
Permitting
Sludge Removal Cell 1 Clean up
Sludge Removal Cell 2
Sludge Removal Cell 3
Sludge Removal Sludge Lagoons
Remove Aeration Equipment
Lagoon Closure and Soil Testing
Restoration

$218,154
$
$
$
$
$
$
$
$

3,000
0.065
0.065
0.065
0.065
10,000
4,000
2,000

$3,000
$33,069
$86,558
$15,124
$56,403
$10,000
$12,000
$2,000

$
$
$
$
$
$

$0.68
$0.80
12.00
20,000
15,000
6
6,000
50

$81,788
$96,221
$144,000
$20,000
$30,000
$9,666
$6,000
$135,000

$
$
$
$
$
$

$0.68
$0.80
12.00
20,000
15,000
6
3,000
25

$89,148
$104,880
$180,000
$40,000
$45,000
$11,399
$6,000
$75,000

sf
sf
cy
lump sum
lump sum
feet
sy

$
$
$
$
$

$0.68
$0.80
12.00
10,000
20,000
25
6

$51,000
$60,000
$72,000
$10,000
$20,000
$45,000
$8,700

lump sum
lump sum
feet
lump sum
lump sum

$
$
$
$
$

65,000
26,000
30
35,000
50,000

$65,000
$26,000
$6,000
$35,000
$50,000

Reline Ex. Lagoon 1
Bentomat DN Liner
40 mil Polypropylene
Earthwork
Yard Piping
Flow Structures
Gravel Drive
Remove and Reinstall Aeration Equipment
Underdrainage System

$522,674

Reline Ex. Lagoon 2 & 3
Bentomat DN Liner
40 mil Polypropylene
Earthwork
Yard Piping
Flow Structures
Gravel Drive
Remove and Reinstall Aeration Equipment
Underdrainage System

$551,427

Reline Ex. Sludge Lagoons
Bentomat DN Liner
40 mil Polypropylene
Earthwork
Yard Piping
Flow Structures
Underdrainage System
Gravel Drive

$266,700

Headworks
Screening Equipment
Installation
Yard Piping
Mechanical, Electrical
Site Work and Structural Work

Sub Total

$182,000

TABLE 12
OPINION OF PROBABLE CONSTRUCTION COST
AERATED LAGOON TREATMENT PLANT
Alternative 3 Upgrade Lagoons for Phosphorus Treatment
Description

Quantity

Unit

Unit Price

Amount

1
1
1,500
1
1

lump sum
lump sum
lf
lump sum
lump sum

$
$
$
$
$

10,000
10,000
65
15,000
45,000

$10,000
$10,000
$97,500
$15,000
$45,000

1
1
1
400
1

lump sum
lump sum
lump sum
sft
lump sum

$
$
$

8,000
8,000
5,000
$10
5,000

$8,000
$8,000
$5,000
$4,000
$5,000

1
1
800
1
1
1
1

lump sum
lump sum
sft
lump sum
lump sum
lump sum
lump sum

$10,000
$15,000
$100
$30,000
$175,000
$80,000
$51,000

$10,000
$15,000
$80,000
$30,000
$175,000
$80,000
$51,000

1
1
1
6,000
1

lump sum
lump sum
lump sum
sft
lump sum

$50,000
$75,000
$25,000
$10
$60,000

$50,000
$75,000
$25,000
$60,000
$60,000

1
4
1

lump sum $
ea
$
lump sum $

50,000
5,000
5,000

$50,000
$20,000
$5,000

Aeration

Sub Total
$177,500

Aeration Equipment
Installation
Yard Piping
Electrical
Blower Upgrades (60 HP)

Chemical Feed

$30,000

Polymer Storage
Polymer Pump
Ferric Pump
Building Repair
Pipework

$

Tertiary Filters, UV and Building
Sitework
Yard Piping
Building
Electrical
Filter Equipment
UV Equipment
Filter and UV Equipment Installation

$441,000

Electrical and Lab

$270,000

Lab Equipment
Motor Control Center
Instrumentation and Controls
Building Repair
Generator

Site Piping

$75,000

Valves and Piping
Structures
Restoration
Construction Sub Total
Engineering, Legal, & Contingencies

Total Project Cost

$2,734,455
1

at

30%

$820,336
$3,554,791

TABLE 13
OPINION OF PROBABLE CONSTRUCTION COST
NEW MECHANICAL TREATMENT PLANT
Alternative 4 Integrated Fixed Film Activated Sludge (IFAS)
Description

Quantity

Unit

1
508,760
1,331,664
232,673
867,732
1
3
1

lump sum
gal
gal
gal
gal
lump sum
each
lump sum

Unit Price

Amount

Sludge Removal
Permitting
Sludge Removal Cell 1 Clean up
Sludge Removal Cell 2 (from Synagro)
Sludge Removal Cell 3
Sludge Removal Sludge Lagoons
Remove Aeration Equipment
Lagoon Closure and Soil Testing
Restoration

$218,154
$
$
$
$
$
$
$
$

3,000
0.065
0.065
0.065
0.065
10,000
4,000
2,000

$3,000
$33,069
$86,558
$15,124
$56,403
$10,000
$12,000
$2,000

$
$
$
$
$
$
$
$

$0.68
$0.80
12.00
20,000
25,000
6
30,000
15,000
20
50

$81,788
$96,221
$144,000
$20,000
$25,000
$15,000
$30,000
$15,000
$16,000
$135,000

Reline Ex. Lagoon 1(for Sludge)

$578,008

Bentomat DN Liner
120,276
40 mil Polypropylene
120,276
Earthwork (Remove & Replace with 1' Sand) 12,000
Yard Piping
1
Flow Structures
1
Gravel Drive
2,500
Remove and Reinstall Aeration Equipment
1
Decant Pump and Electrical
1
Decant Pump Forcemain to Influent Mixing Box800
Underdrainage System
2,700

sf
sf
cy
lump sum
lump sum
sy
lump sum
lump sum
feet
feet

Headworks
Headworks Building
Grit Removal Equipment
Screening Equipment
Installation
Yard Piping
Site Work/Channels & Structural Work
Mechanical/Plumbing/Electrical

$612,200
800
1
1
1
200
1
1

sf
lump sum
lump sum
lump sum
feet
lump sum
lump sum

$125
$108,000
$150,000
$103,200
$30
$75,000
$70,000

$100,000
$108,000
$150,000
$103,200
$6,000
$75,000
$70,000

1
2
1
1,000
400
1

lump sum
each
lump sum
feet
sft
lump sum

$8,000
$6,500
$8,000
$15
$10
$2,500

$8,000
$13,000
$8,000
$15,000
$4,000
$2,500

Chemical Building
Storage Tank (Polymer)
Pumps (Polymer and FeCl3)
Electrical
Yard Piping
Building Repair
Mechanical

Sub Total

$50,500

TABLE 13
OPINION OF PROBABLE CONSTRUCTION COST
NEW MECHANICAL TREATMENT PLANT
Alternative 4 Integrated Fixed Film Activated Sludge (IFAS)
Description

Quantity

Unit

1
1
800
1
1
1
1

lump sum
lump sum
sft
lump sum
lump sum
lump sum
lump sum

Unit Price

Amount

Tertiary Filters, UV and Building
Sitework
Yard Piping
Building
Electrical
Filter Equipment
UV Equipment
Filter and UV Equipment Installation

$10,000
$15,000
$100
$30,000
$175,000
$80,000
$51,000

$10,000
$15,000
$80,000
$30,000
$175,000
$80,000
$51,000

Effluent Pump Station #9
VFD Upgrades and associated electrical

$16,000
2

lump sum

$8,000

$16,000

IFAS Treatment
Structures
IFAS Equipment
IFAS Installation
Blower Equipment Reconfigure
Air Piping System to IFAS
VFDs for Blowers
Earthwork for IFAS (Clay Removal and Fill)
Dewatering for Structure Installation
Structure Underdrain System
Electrical/Instrumentation & Controls
Mixed Liquor Box Structure
Site Work/Restoration
Service Road
RAS/WAS Pumps and Electrical
RAS/WAS Pump Structure
RAS/WAS Piping
Scum Pump Station
WAS/Scum Piping to Sludge Lagoons

$1,791,300
1,120
1
1
2
800
2
7,500
1
500
1
1
1
1,280
4
1
800
1
1,500

cy
lump sum
lump sum
lump sum
feet
lump sum
lump sum
lump sum
lump sum
lump sum
lump sum
lump sum
feet
each
lump sum
feet
lump sum
feet

$700
$581,000
$174,300
$15,000
$50
$8,500
$12
$50,000
$50
$25,000
$25,000
$2,500
$6
$20,000
$75,000
$35
$40,000
$35

$784,000
$581,000
$174,300
$30,000
$40,000
$17,000
$90,000
$50,000
$25,000
$25,000
$25,000
$2,500
$7,680
$80,000
$75,000
$28,000
$40,000
$52,500

220
2
1
1
1
800
1
1

cy
each
lump sum
lump sum
lump sum
feet
lump sum
lump sum

$700
$75,000
$45,000
$10,000
$16,000
$65
$20,000
$5,000

$154,000
$150,000
$45,000
$10,000
$16,000
$52,000
$20,000
$5,000

Final Clarifiers
Concrete Structure
Clarifier Equipment
Installation
Electrical
Piping and Valving
Yard Piping to Tertiary/UV Building
Site Work
Railings

Sub Total
$441,000

$452,000

TABLE 13
OPINION OF PROBABLE CONSTRUCTION COST
NEW MECHANICAL TREATMENT PLANT
Alternative 4 Integrated Fixed Film Activated Sludge (IFAS)
Description

Quantity

Unit

Unit Price

Amount

1
1
1
6,000
1

lump sum
lump sum
lump sum
sft
lump sum

$50,000
$110,000
$110,000
$10
$125,000

$50,000
$110,000
$110,000
$60,000
$125,000

1
1
250
1
1
1
1

lump sum
lump sum
feet
lump sum
lump sum
lump sum
lump sum

$8,000
$25,000
$14
$15,000
$25,000
$30,000
$25,000

$8,000
$25,000
$3,500
$15,000
$25,000
$30,000
$25,000

Electrical and Lab
Lab Equipment
Motor Control Center
Instrumentation and Controls
Building Repair
Generator

Site Preparation and Abandonment
Clearing and Rough Grading
Site Electrical Field Wiring and Lighting
Site sidewalk and associated
Paving
Abandonment of Existing Headworks
Abandonment of Existing Clarifier
Abandonment of Exisiting Lagoon #1 & #3

$131,500

Construction Sub Total
Engineering, Legal, & Contingencies

Total Project Cost

Sub Total
$455,000

$4,745,662
1

at

30%

$1,423,699
$6,169,361

TABLE 14
OPINION OF PROBABLE CONSTRUCTION COST
NEW MECHANICAL TREATMENT PLANT
Alternative 5 Extended Aeration Mechanical Plant (Oxidation Ditch)
Item

Description

Quantity

Unit

1
2
3
4
5
6
7
8

Permitting
Sludge Removal Cell 1 Clean up
Sludge Removal Cell 2 (from Synagro)
Sludge Removal Cell 3
Sludge Removal Sludge Lagoons
Remove Aeration Equipment
Lagoon Closure and Soil Testing
Restoration

1
508,760
1,331,664
232,673
867,732
1
3
1

lump sum
gal
gal
gal
gal
lump sum
each
lump sum

1
2
3
4
5
6
7
8
9
10
11

Bentomat DN Liner
40 mil Polypropylene
Earthwork (Remove & Replace with 1' Sand)
Yard Piping
Flow Structures
Entrance Ramps
Gravel Drive
Reinstall Aeration Equipment
Decant Pump and Electrical
Decant Pump Forcemain to Influent Mixing Box
Underdrainage System

65,550
65,550
7,500
1
1
1,200
2,500
1
1
800
1,500

sf
sf
cy
lump sum
lump sum
sf
sy
lump sum
lump sum
feet
feet

1
2

Headworks Building
Grit Removal Equipment

800
1

3
4
5
6
7

Screening Equipment
Installation
Yard Piping
Site Work/Channels & Structural Work
Mechanical/Plumbing/Electrical

1
1
200
1
1

Unit Price

Amount Sub Total

Sludge Removal

$218,154
$
$
$
$
$
$
$
$

3,000
0.065
0.065
0.065
0.065
10,000
4,000
2,000

$3,000
$33,069
$86,558
$15,124
$56,403
$10,000
$12,000
$2,000

$0.68
$0.80
12.00
20,000
25,000
$4.00
6
10,000
15,000
20
50

$44,574
$52,440
$90,000
$20,000
$25,000
$4,800
$15,000
$10,000
$15,000
$16,000
$75,000

sf
lump sum

$125
$80,000

$100,000
$80,000

lump sum
lump sum
feet
lump sum
lump sum

$90,000
$68,000
$30
$75,000
$70,000

$90,000
$68,000
$6,000
$75,000
$70,000

Reline Ex. Lagoon 2 or 3 (for Sludge)

$367,814

$
$
$
$
$
$
$
$

Headworks

$489,000

TABLE 14
OPINION OF PROBABLE CONSTRUCTION COST
NEW MECHANICAL TREATMENT PLANT
Alternative 5 Extended Aeration Mechanical Plant (Oxidation Ditch)
Item

Description

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Concrete Structure
Rotors, Rotor Motors, Clarifiers, Weirs, Baffles
Oxidation Ditch Equipment Installation
Electrical/Instrumentation & Controls
Bridges and Grating
Yard Piping
Earthwork for Ditch (Clay Removal and Fill)
Abandon Sludge Lagoon 2
Mixed Liquor Box Structure
Site Work/Restoration
Service Road
RAS/WAS Pumps and Electrical
RAS/WAS Pump Structure
RAS/WAS Piping
Scum Pump Station
WAS/Scum Piping to Sludge Lagoons

1
2
3
4
5
6
7
8

Concrete Structure
Clarifier Equipment
Installation
Electrical
Piping and Valving
Yard Piping
Site Work
Bridges and Railings

1
2
3
4
5
6

Storage Tank (Polymer)
Pumps (Polymer and FeCl3)
Electrical
Yard Piping
Building Repair
Mechanical

Quantity

Unit

Unit Price

Amount Sub Total

2,018
1
1
1
1
100
4,000
1
1
1
600
4
1
800
1
1,500

cy
lump sum
lump sum
lump sum
lump sum
feet
cy
lump sum
lump sum
lump sum
feet
each
lump sum
feet
lump sum
feet

$700
$320,000
$80,000
$25,000
$80,000
$65
$12
$10,000
$25,000
$5,000
$6
$20,000
$75,000
$35
$40,000
$35

$1,412,788
$320,000
$80,000
$25,000
$80,000
$6,500
$48,000
$10,000
$25,000
$5,000
$3,600
$80,000
$75,000
$28,000
$40,000
$52,500

220
2
1
1
1
800
1
1

cy
each
lump sum
lump sum
lump sum
feet
lump sum
lump sum

$700
$75,000
$45,000
$10,000
$16,000
$65
$20,000
$5,000

$154,000
$150,000
$45,000
$10,000
$16,000
$52,000
$20,000
$5,000

1
2
1
1,000
400
1

lump sum
each
lump sum
feet
sft
lump sum

$8,000
$6,500
$8,000
$15
$10
$2,500

$8,000
$13,000
$8,000
$15,000
$4,000
$2,500

Oxidation Ditch

$1,972,288

Final Clarifiers

Chemical Building

$452,000

$50,500

TABLE 14
OPINION OF PROBABLE CONSTRUCTION COST
NEW MECHANICAL TREATMENT PLANT
Alternative 5 Extended Aeration Mechanical Plant (Oxidation Ditch)
Item

Description

1
2
3
4
5
6
7

Sitework
Yard Piping
Building
Electrical
Filter Equipment
UV Equipment
Filter and UV Equipment Installation

1

VFD Upgrades and associated electrical

1
2
3
4
5

Lab Equipment
Motor Control Center
Instrumentation and Controls
Building Repair
Generator

1
2
3
4
5
6
7

Clearing and Rough Grading
Site Electrical Field Wiring and Lighting
Site sidewalk and associated
Paving
Abandonment of Existing Headworks
Abandonment of Existing Clarifier
Abandonment of Exisiting Lagoon #1 & #3

Quantity

Unit

Unit Price

Amount Sub Total

1
1
800
1
1
1
1

lump sum
lump sum
sft
lump sum
lump sum
lump sum
lump sum

$10,000
$15,000
$100
$30,000
$175,000
$80,000
$51,000

$10,000
$15,000
$80,000
$30,000
$175,000
$80,000
$51,000

2

lump sum

$8,000

$16,000

1
1
1
6,000
1

lump sum
lump sum
lump sum
sft
lump sum

$50,000
$110,000
$110,000
$10
$125,000

$50,000
$110,000
$110,000
$60,000
$125,000

1
1
250
1
1
1
1

lump sum
lump sum
feet
lump sum
lump sum
lump sum
lump sum

$8,000
$25,000
$14
$15,000
$25,000
$30,000
$25,000

$8,000
$25,000
$3,500
$15,000
$25,000
$30,000
$25,000

1

at

Tertiary Filters, UV and Building

Effluent Pump Station #9

$441,000

$16,000

Electrical and Lab

$455,000

Site Preparation and Abandonment

$131,500

Construction Sub Total
$4,593,256
Engineering, Legal, & Contingencies

30%
$1,377,977

Total Project Cost
$5,971,232

TABLE 15
OPINION OF PROBABLE COST
LAGOON/MECHANICAL HYBRID TREATMENT PLANT Extended Aeration
Alternative 6 Extended Aeration Mechanical Plant/Lagoon Hybrid
Description

Quantity

Unit

1
508,760
1,331,664
232,673
867,732
1
3
1

lump sum
gal
gal
gal
gal
lump sum
each
lump sum

65,550
65,550
7,500
1
1
1,200
2,500
1
1
800
1,500

sf
sf
cy
lump sum
lump sum
sf
sy
lump sum
lump sum
feet
feet

800
1
1
1
200
1
1

3,400
12,000
46,000
1
1
800
1,800
3
1
1
1
1,280
4
1
800
1
1,500

Unit Price
3,000
0.065
0.065
0.065
0.065
10,000
4,000
2,000

Amount Sub Total
$218,154
$3,000
$33,069
$86,558
$15,124
$56,403
$10,000
$12,000
$2,000

$0.68
$0.80
12.00
20,000
25,000
$4.00
6
10,000
15,000
20
50

$44,574
$52,440
$90,000
$20,000
$25,000
$4,800
$15,000
$10,000
$15,000
$16,000
$75,000

sf
lump sum
lump sum
lump sum
feet
lump sum
lump sum

$125
$80,000
$90,000
$68,000
$30
$75,000
$70,000

$100,000
$80,000
$90,000
$68,000
$6,000
$75,000
$70,000

cy
cy
sf
lump sum
lump sum
feet
lump sum
each
lump sum
lump sum
lump sum
feet
each
lump sum
feet
lump sum
feet

$12
$8
$1.48
$550,000
$165,000
$65
$50
$5,000
$25,000
$25,000
$5,000
$20
$20,000
$75,000
$35
$40,000
$35

$40,800
$96,000
$68,080
$550,000
$165,000
$52,000
$90,000
$15,000
$25,000
$25,000
$5,000
$25,600
$80,000
$75,000
$28,000
$40,000
$52,500

Sludge Removal
Permitting
Sludge Removal Cell 1 Clean up
Sludge Removal Cell 2 (from Synagro)
Sludge Removal Cell 3
Sludge Removal Sludge Lagoons
Remove Aeration Equipment
Lagoon Closure and Soil Testing
Restoration

$
$
$
$
$
$
$
$

Reline Ex. Lagoon 2 or 3 (for Sludge)
Bentomat DN Liner
40 mil Polypropylene
Earthwork (Remove & Replace with 1' Sand)
Yard Piping
Flow Structures
Entrance Ramps
Gravel Drive
Reinstall Aeration Equipment
Decant Pump and Electrical
Decant Pump Forcemain to Influent Mixing Box
Underdrainage System

$367,814

$
$
$
$
$
$
$
$

Headworks
Headworks Building
Grit Removal Equipment
Screening Equipment
Installation
Yard Piping
Site Work/Channels & Structural Work
Mechanical/Plumbing/Electrical

$489,000

Bioworks Reactor
Earthwork for lagoon (Clay Removal and Fill)
Earthwork for Lagoon Embankment
Composite liner system
Bioworks Diffuser Equipment
Installation
Air Piping System to Diffuser Equipment
Lagoon Underdrain System
Aeration Blower Reconfigure
Electrical/Instrumentation & Controls
Mixed Liquor Box Structure
Site Work/Restoration
Service Road
RAS/WAS Pumps and Electrical
RAS/WAS Pump Structure
RAS/WAS Piping
Scum Pump Station
WAS/Scum Piping to Sludge Lagoons

$1,432,980

TABLE 15
OPINION OF PROBABLE COST
LAGOON/MECHANICAL HYBRID TREATMENT PLANT Extended Aeration
Alternative 6 Extended Aeration Mechanical Plant/Lagoon Hybrid
Description

Quantity

Unit

Unit Price

Amount Sub Total

220
2
1
1
1
800
1
1

cy
each
lump sum
lump sum
lump sum
feet
lump sum
lump sum

$700
$75,000
$45,000
$10,000
$16,000
$65
$20,000
$5,000

$154,000
$150,000
$45,000
$10,000
$16,000
$52,000
$20,000
$5,000

1
2
1
1,000
400
1

lump sum
each
lump sum
feet
sft
lump sum

$8,000
$6,500
$8,000
$15
$10
$2,500

$8,000
$13,000
$8,000
$15,000
$4,000
$2,500

1
1
800
1
1
1
1

lump sum
lump sum
sft
lump sum
lump sum
lump sum
lump sum

$10,000
$15,000
$100
$30,000
$175,000
$80,000
$51,000

$10,000
$15,000
$80,000
$30,000
$175,000
$80,000
$51,000

2

lump sum

$8,000

$16,000

1
1
1
6,000
1

lump sum
lump sum
lump sum
sft
lump sum

$50,000
$110,000
$110,000
$10
$125,000

$50,000
$110,000
$110,000
$60,000
$125,000

1
1
250
1
1
1
1

lump sum
lump sum
feet
lump sum
lump sum
lump sum
lump sum

$8,000
$25,000
$14
$15,000
$25,000
$30,000
$25,000

$8,000
$25,000
$3,500
$15,000
$25,000
$30,000
$25,000

Final Clarifiers

$452,000

Concrete Structure
Clarifier Equipment
Installation
Electrical
Piping and Valving
Yard Piping to Tertiary/UV Building
Site Work
Railings

Chemical Building

$50,500

Storage Tank (Polymer)
Pumps (Polymer and FeCl3)
Electrical
Yard Piping
Building Repair
Mechanical

Tertiary Filters, UV and Building
Sitework
Yard Piping
Building
Electrical
Filter Equipment
UV Equipment
Filter and UV Equipment Installation

$441,000

Effluent Pump Station #9
VFD Upgrades and associated electrical

$16,000

Electrical and Lab

$455,000

Lab Equipment
Motor Control Center
Instrumentation and Controls
Building Repair
Generator

Site Preparation and Abandonment
Clearing and Rough Grading
Site Electrical Field Wiring and Lighting
Site sidewalk and associated
Paving
Abandonment of Existing Headworks
Abandonment of Existing Clarifier
Abandonment of Exisiting Lagoon #1 & #3

$131,500

Construction Sub Total
Engineering, Legal, & Contingencies

Total Project Cost

$4,053,948
1

at

30%

$1,216,184
$5,270,132
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c. Operation and Maintenance Cost
Operation and maintenance (O & M) is the cost of operating the treatment plant and
maintaining and replacing equipment over the planning period. The annual O & M cost
for Alternatives 4, 5, and 6, is shown in Tables 16 through 18 and summarized as
follows:
Projected Annual Operation and Maintenance Cost
•

Alternative 4 ; Integrated fixed Film And Activated Sludge (IFAS)

$457,000

•

Alternative 5 ; Closed Loop Reactor (Oxidation Ditch)

$427,000

•

Alternative 6 ; Activated Sludge Mechanical Plant/Lagoon Hybrid

$426,000

For comparison, the current lagoon treatment plant annual operating budget is
$292,000.
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TABLE 16
ANNUAL OPERATION AND MAINTENANCE COST
Treatment Method:
Alternative 4 Integrated Fixed Film and Activated Sludge (IFAS)

Electrical Power
Description
Blowers
IFAS Mixers
Headworks
Clarifiers
UV
Filters
Building and Site
RAS and Effluent Pumps

Hp
85
10
10.0
1
N/A
1.0
10

Hours
8760
8760
876
8760
8760
8760
4380

Kw hrs
555,472
65,350
6,535
6,535
33,113
6,535
24,000
32,675

Rate
$0.090
$0.090
$0.090
$0.090
$0.090
$0.090
$0.090
$0.090

Amount
$49,992
$5,881
$588
$588
$2,980
$588
$2,160
$2,941

Wage Benefit Rate
$28
1.6
$20
1.6

Amount
$93,184
$66,560

Man Power
Plant Operations 5 Class B
Plant Operations 5 Helper

No. of Men
1.0
1.0

Hours
2080
2080

Miscellaneous
Sludge Disposal
Chemical 5 Ferric Chloride
Chemical 5 Polymer
Building Utilities
Equipment Repair
Supplies and Services

Number of Events
1
365
365
1
1
1

Quantity
2,000,000
20
1
1
1
1

Unit Price
$0.06
$3.00
$12
$10,000
$20,000
$15,000

Amount
$120,000
$21,900
$4,380
$10,000
$20,000
$15,000

Equipment Replacement
Screening Equipment
Blowers
Clarifiers
Aeration Equipment
Filter Equipment
UV Disinfection Lamps
UV Disinfection Equipment
Pumps
VFD and Electrical
Valves, Plumbing, Site
Miscellaneous Equipment
IFAS Equipment

Replacement Cost
$10,000
$90,000
$75,000
$4,800
$14,000
$2,400
$500
$60,000
$42,000
$20,000
$10,000
$15,000

Life (years)
5
10
15
6
5
2
1
8
10
10
5
5

Total Annual O,M&R Cost:

Annual Cost
$2,000
$9,000
$5,000
$800
$2,800
$1,200
$500
$7,500
$4,200
$2,000
$2,000
$3,000
$456,743

TABLE 17
ANNUAL OPERATION AND MAINTENANCE COST
Treatment Method:
Alternative 5 Activated Sludge Mechanical Plant (Oxidation Ditch)

Electrical Power
Description
Aeration Rotors
Headworks
Clarifiers
UV
Filters
Building and Site
RAS and Effluent Pumps

Hp
105
10.0
1
N/A
1.0
10

Hours
8760
876
8760
8760
8760
4380

Kw hrs
686,171
6,535
6,535
33,113
6,535
24,000
32,675

Rate
$0.090
$0.090
$0.090
$0.090
$0.090
$0.090
$0.090

Amount
$61,755
$588
$588
$2,980
$588
$2,160
$2,941

Wage Benefit Rate
$28
1.6
$20
1.6

Amount
$93,184
$66,560

Man Power
Plant Operations 3 Class B
Plant Operations 3 Helper

No. of Men
1.0
1.0

Hours
2080
2080

Miscellaneous
Sludge Disposal
Chemical 3 Ferric Chloride
Chemical 3 Polymer
Building Utilities
Equipment Repair
Supplies and Services

Number of Events
1
365
365
1
1
1

Quantity
1,500,000
20
1
1
1
1

Unit Price
$0.06
$3.00
$12
$10,000
$20,000
$15,000

Amount
$90,000
$21,900
$4,380
$10,000
$20,000
$15,000

Equipment Replacement
Screening Equipment
Rotors
Clarifiers
Filter Equipment
UV Disinfection Lamps
UV Disinfection Equipment
Pumps
VFD and Electrical
Valves, Plumbing, Site
Miscellaneous Equipment
Ditch Equipment

Replacement Cost
$10,000
$30,000
$75,000
$14,000
$2,400
$500
$60,000
$72,000
$20,000
$10,000
$5,000

Life (years)
5
10
15
5
2
1
8
10
10
5
5

Total Annual O,M&R Cost:

Annual Cost
$2,000
$3,000
$5,000
$2,800
$1,200
$500
$7,500
$7,200
$2,000
$2,000
$1,000
$426,825

.

TABLE 18
ANNUAL OPERATION AND MAINTENANCE COST
Treatment Method:
Alternative 6 Activated Sludge Mechanical Plant/Lagoon Hybrid

Electrical Power
Description
Blowers
Headworks
Clarifiers
UV
Filters
Building and Site
RAS and Effluent Pumps

Hp
95
10.0
1
N/A
1.0
10

Hours
8760
876
8760
8760
8760
4380

Kw hrs
620,821
6,535
6,535
33,113
6,535
24,000
32,675

Rate
$0.090
$0.090
$0.090
$0.090
$0.090
$0.090
$0.090

Amount
$55,874
$588
$588
$2,980
$588
$2,160
$2,941

Wage Benefit Rate
$28
1.6
$20
1.6

Amount
$93,184
$66,560

Man Power
Plant Operations 3 Class B
Plant Operations 3 Helper

No. of Men
1.0
1.0

Hours
2080
2080

Miscellaneous
Sludge Disposal
Chemical 3 Ferric Chloride
Chemical 3 Polymer
Building Utilities
Equipment Repair
Supplies and Services

Number of Events
1
365
365
1
1
1

Quantity
1,500,000
20
1
1
1
1

Unit Price
$0.06
$3.00
$12
$10,000
$20,000
$15,000

Amount
$90,000
$21,900
$4,380
$10,000
$20,000
$15,000

Equipment Replacement
Screening Equipment
Blowers
Clarifiers
Aeration Equipment
Filter Equipment
UV Disinfection Lamps
UV Disinfection Equipment
Pumps
VFD and Electrical
Valves, Plumbing, Site
Miscellaneous Equipment
Bioworks Equipment

Replacement Cost
$10,000
$90,000
$75,000
$6,000
$14,000
$2,400
$500
$60,000
$42,000
$20,000
$10,000
$10,000

Life (years)
5
10
15
6
5
2
1
8
10
10
5
5

Total Annual O,M&R Cost:

Annual Cost
$2,000
$9,000
$5,000
$1,000
$2,800
$1,200
$500
$7,500
$4,200
$2,000
$2,000
$2,000
$425,943

.
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d. Salvage Value
Salvage value is the value of structures and equipment at the end of the planning
period. The salvage value is deducted from other costs in the present worth analysis.
The salvage value for each alternative is shown in Table 19 and is summarized below.
Projected 20 Year Salvage Value
•

Alternative 4 ; Integrated fixed Film And Activated Sludge (IFAS)

$1,053,336

•

Alternative 5 ; Closed Loop Reactor (Oxidation Ditch)

$1,352,480

•

Alternative 6 ; Activated Sludge Mechanical Plant/Lagoon Hybrid

$726,576

e. Present Worth
The present worth of each alternative is summarized in Table 20. This evaluation
shows that Alternative 6 has the lowest Present Worth, reflecting it is the most cost
effective 20 year life cycle alternative.
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TABLE 19
SALVAGE VALUE
for
VILLAGE OF ELK RAPIDS
WWTP
Alternative 4 Integrated Fixed Film Activated Sludge (IFAS)
Present Worth
Reline Ex. Lagoon 1(for Sludge)
Headworks
Tertiary Filters, UV and Building
IFAS . Treatment
Final Clarifiers
Electrical and Lab

502,008
$251,000
$135,000
$974,000
$222,000
$285,000

Life (years)

Salvage Rate

Salvage Value

30
40
40
40
40
30

33%
50%
50%
50%
50%
33%

$167,336
$125,500
$67,500
$487,000
$111,000
$95,000

Total Salvage Value

$1,053,336

Alternative 5 Extended Aeration Mechanical Plant (Oxidation Ditch)
Present Worth
Reline Ex. Lagoon 1(for Sludge)
Headworks
Tertiary Filters, UV and Building
Oxidation Ditch
Final Clarifiers
Electrical and Lab

502,008
$251,000
$135,000
$1,572,288
$222,000
$285,000

Life (years)

Salvage Rate

Salvage Value

30
40
40
40
40
30

33%
50%
50%
50%
50%
33%

$167,336
$125,500
$67,500
$786,144
$111,000
$95,000

Total Salvage Value

$1,352,480

Alternative 6 Extended Aeration Mechanical Plant/Lagoon Hybrid
Present Worth
Reline Ex. Lagoon 1(for Sludge)
Headworks
Tertiary Filters, UV and Building
Bioworks Reactor
Final Clarifiers
Electrical and Lab

502,008
$251,000
$135,000
$320,480
$222,000
$285,000

Life (years)

Salvage Rate

Salvage Value

30
40
40
40
40
30

33%
50%
50%
50%
50%
33%

$167,336
$125,500
$67,500
$160,240
$111,000
$95,000

Total Salvage Value

$726,576

Table 20
Present Worth Analysis
Village of Elk Rapids
Federal Discount Rate for Water Resources Planning (Interest Rate) i =
Number of Years, n =

Alternative 4:

Alternative 5:

IFAS

Alternative 6:

Oxidation Ditch

Initial Capital Costs =

$6,169,361

Initial Capital Costs =

4.125%
20 years

Hybrid Mechanical/Lagoon
$5,971,232

Initial Capital Costs =

$5,270,132

Annual Operations
& Maintenance Costs =

$456,743

Annual Operations
& Maintenance Costs =

$426,825

Annual Operations
& Maintenance Costs =

$425,943

Future Salvage Value =

$1,053,336

Future Salvage Value =

$1,352,480

Future Salvage Value =

$726,576

Present Worth
of 20 years of O & M =

$6,139,146

Present Worth
of 20 years of O & M =

$5,737,007

Present Worth
of 20 years of O & M =

PW =

$5,725,159

Annual OM *(1+i)^n51
i*(1+i)^n

Present Worth
of 20 yr Salvage Value =

$469,317

Present Worth
of 20 yr Salvage Value =

$602,602

Present Worth
of 20 yr Salvage Value =

$323,728

PW =
FSV*
Alternate 4
Total Present Worth =

1
(1 + i)^n
$11,839,189

Alternative 5
Total Present Worth =

$11,105,637

Alternative 6
Total Present Worth =

$10,671,563

ELK RAPIDS WASTEWATER TREATMENT PLANT IMPROVEMENTS
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f. User Costs
Payment for the annual operation and maintenance costs, financing and debt costs, and
equipment replacement cost will be paid through sewer system user charges. The
projected sewer usage charges are based on the following assumptions:
i.

The sewer rate will be billed in a manner similar to the existing billing system
used by the Village. That is, it will consist of a flat rate component, plus a
commodity charge based on actual water usage.

ii.

No additional customers or growth (other than Burnette Foods) will be assumed
in the rate projections.

iii.

The project will be financed through the State Revolving Fund (SRF). The
bonding rate for the SRF program is assumed to be 2.0% over 20 years.

iv.

The Village currently has no outstanding debt for sewer related expenses.

v.

Surcharges for high strength waste will be imposed. It is assumed for this study
that surcharges will be based on a “cost to treat” methodology, including a
“capital recovery” component. This method calculates a cost per pound of each
constituent and applies this fee to wastewater above a standard concentration
defined by the sewer use ordinance.

vi.

Total capital debt will be offset by a monetary contribution from Burnette Foods.
The contribution amount is based on the cost of BOD related components of the
proposed project, times the percentage BOD load assumed from Burnette Foods.
This is roughly 26% of the project cost for Burnette Foods. Since Burnette Foods
is contributing towards the capital cost, they will be exempt from any capital
recovery component of the high strength surcharge.
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Table 21 shows the calculations of the estimated additional user costs for each of the
alternatives. Existing operational expenses are also included in this analysis.
Surcharges have been estimated based on assumed flow and loading rates, along with
operational and capital expenses. Actual rates and charges will vary depending on
monthly loading.
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TABLE 21 Village of Elk Rapids User Rate Analysis
Alternative 6
Extended
Aeration
Mechanical
Plant/Lagoon
Hybrid

Alternative 4
Alternative 5
Integrated
Extended
Fixed Film
Aeration
Activated
Mechanical Plant
Sludge (IFAS) (Oxidation Ditch)
Additional Debt Payment
Interest
Period , years
Project Cost
Less Burnette Foods Contribution (1)
Less Shorts Brewery Contribution
Grant Amount
Principle

$
$
$
$
$

Annual Debt Payment

$

279,578 $

270,599 $

238,827

Operating Cost
WWTP Operations Cost
Collection System Operations Cost
Collection System Repair and Replacement
Capital Improvement Fund
Total Annual Operating Cost

$
$
$
$
$

456,743
170,000
37,000
)
663,743

426,825
170,000
37,000
)
633,825

$
$
$
$
$

425,943
170,000
37,000
)
632,943

Less High Strength Waste Surcharge (2)
Net Annual Operating Cost

$
$

74,000 $
589,743 $

74,000 $
559,825 $

74,000
558,943

Total Annual Cost

$

869,321 $

830,424 $

797,770

2.00%
20
6,169,361
1,597,865
)
)
4,571,497

Monthly
Charge
35.75
1.25
3.25
20.75
6.76

$
$
$
$
$

$
$
$
$
$

Proposed Rates (after project)
Village O&M Flat Rate per REU
Village R&R Charge per 1,000 gal
Village O&M Charge per 1,000 gal
Elk Rapids Twp. O&M Flat Rate
Elk Rapids Twp. R&R Flat Rate

$
$
$
$
$

Total Annual Revenue
Village O&M Flat Rate per REU
Village R&R Charge per 1,000 gal
Village O&M Charge per 1,000 gal
Elk Rapids Twp. O&M Flat Rate
Elk Rapids Twp. R&R Flat Rate
Total Annual Revenue

$
$
$
$
$
$

559,845
73,125
190,125
36,852
12,006
871,953

$
$
$
$
$
$

Typical Residential Bill (assuming 3,500 gallons/month) $
Typical Residential Bill Increase (from $37.00 per month)$

51.50
14.50

$
$

Assumptions:
Village Customers
Elk Rapids Twp. Customers
Total Customers
Annual Billable Village Flow
Projected Burnette Foods Flow @ 25,000 gpd
Total Annual Billable Flow

$
$
$
$
$

2.00%
20
5,971,232
1,546,549
)
)
4,424,683

Monthly
Charge
33.75
1.25
3.10
20.00
6.76

528,525
73,125
181,350
35,520
12,006
830,526

$
$
$
$
$

Monthly
Charge
32.00
1.25
3.10
19.00
6.76

$
$
$
$
$
$

501,120
73,125
181,350
33,744
12,006
801,345

48.98 $
11.98 $

47.23
10.23

1305
148
1453
52,000,000 gallons (2012 actual)
6,500,000
58,500,000

Funding Rate amounts have been assumed for illustration purposes
(1) Based on Letter of Understanding
(2) Based on assumed charges and waste strength. Actual revenue could vary significantly

$
$
$
$
$

2.00%
20
5,270,132
1,364,964
)
)
3,905,168
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2. ENVIRONMENTAL EVALUATION
Environmental impacts from the various alternatives include local (onsite) impacts and
down gradient (regional) impacts. Environmental impacts can be either positive or
negative. Some of the long term environmental impacts are summarized below:

TABLE 22: SUMMARY OF ENVIRONMENTAL IMPACTS
Positive Environmental Impacts

Negative Environmental Impacts

Alternative 4 – Integrated Fixed Film and Activated Sludge
Smallest footprint
Modular construction; expansion possibility
Less construction difficulty involving poor soils
and groundwater

Increased operational demands
More prone to plant upsets with loading or peak
flows
greatest sludge production

Will meet anticipated discharge reqmt's

;greater sludge storage reqmt's

possible reuse of ex. blower(s)

;increased sludge removal reqmt's

Utilizes existing treatment system site

Significant earthwork required
Onsite chemical handling and use
Increased energy consumption over ex. system

Alternative 56 Closed Loop Reactor (Oxidation Ditch)
Smaller footprint
greatest reliability in meeting anticipated
discharge reqmt's
Less construction difficulty involving poor soils
and groundwater

greatest operational demands

On;site chemical handling and use

greatest resilience to high flows or loading

Increased sludge production over ex. system

established technology

Increased energy consumption over ex. System

Significant earthwork required

expandable with minimal land reqmt's
Utilizes existing treatment system site

Alternative 6 – Activated Sludge Mechanical Plant/ Lagoon Hybrid
increased reliability in meeting anticipated
discharge reqmt's
increased resilience to high flows or loading

largest footprint

least operational demands

Significant earthwork required
Constructability issues involving poor soils and
groundwater

possible reuse of ex. blower(s)

On;site chemical handling and use

Utilizes existing treatment system site

Increased sludge production over ex. system
Increased energy consumption over ex. system
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The most important environmental benefit common to each alternative is the ability to
adequately treat and discharge the incoming wastewater volume and discharge it in a
safe manner. By providing the necessary treatment and disposal capacity, local
groundwater quality and surface water quality in Lake Michigan would improve.
Another environmental influence common to all alternatives are the temporary
construction disturbances such as dust, noise, traffic, and soil erosion. The magnitude
of such impacts is largely tied to earthmoving activities and the size of the proposed
treatment facilities. All of the alternatives would require sludge removal from the
existing lagoon cells. They would all require a considerable amount of earthwork,
consisting of earth berms for new lagoon cells or backfill of concrete structures, and
regrading of existing liners. Grading, topsoil, and seeding would be needed for all
alternatives following earthwork activities.
3. IMPLEMENTABILITY AND PUBLIC PARTICIPATION
The Village of Elk Rapids have discussed this project at several public meetings over
the past two years. Public meetings were held to discuss several of these alternatives.
The advantages and disadvantages of each alternative was discussed and evaluated.
In addition, funding and organizational issues associated with the proposed project have
been discussed in the public forum. The project represents over two years of
investigation into viable solutions by the Village and its representatives.
A public meeting and 30 day review period is scheduled for customers to attend and
comment on the alternatives.
4. TECHNICAL AND OTHER CONSIDERATIONS
a. Infiltration/Inflow Removal
Infiltration/Inflow (I/I) was discussed in the Project Background section, under Existing
Facilities. I/I does not meet criteria for excessive flows. However, as discussed earlier,
planning for future flows will incorporate an I/I component to peak flows.
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b. Biosolids and Residuals
Removal of existing lagoon biosolids will be required for all alternatives. A Residuals
Management Plan (RPM) for agricultural land disposal will be prepared for MDEQ
approval prior to removal. Previous biosolids removal activities at the lagoons have
been achieved using agricultural land disposal techniques. Each alternative requires
the complete removal of biosolids from each lagoon. Additional activities will include
sampling and testing of the lagoon liner clay soils as required by MDEQ regulations to
close the existing lagoons. Toxicity from heavy metals or other refractory compounds
are not anticipated, since the source of the biosolids is residential and commercial
wastewater with only light industrial contribution.
Public comment during previous plan review meetings indicated a desire to insure strict
compliance with all land application site selection criteria. Because of the unique
geography of the area and close proximity to surface water, it has been suggested that
the Village consider even stricter surface water isolation requirements than typical
MDEQ standards. Final site selection is beyond the scope of this report and will be
addressed as the project progresses and as directed by the Village council. But, based
on conversations with a local biosolids hauler, there are suitable sites meeting these
more restrictive criteria within a 40 mile distance. Based on this input, the estimated
sludge removal costs have been increased to accommodate a longer haul distance.
Each new alternative includes treatment processes that generate biosolids that will
require land disposal on an annual basis.
c. Industrial Pretreatment
There are no industrial users in the area served by the sewer system discharging
wastewater requiring pre treatment. Two food processors are anticipated to be part of
the system and will be surcharged for high strength waste.
d. Growth Capacity
The anticipated growth rates were discussed earlier in this report. All alternatives are
designed to accommodate an acceptable future growth through the 20 year planning
period.
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e. Unsewered Areas
This project does not propose expansion of the sewer collection system into currently
unsewered areas. The study area does include presently unsewered areas. Segments
of service area can be added as the Village deems appropriate.
f. Reliability
All of the proposed alternatives will provide an effluent in compliance with permit
limitations. Each alternative will be designed to meet EPA reliability criteria. The
functional reliability of each alternative is considered equal.
g. Alternate Sites and Routings
No alternate sites were considered for WWTP alternatives. The current site is suitable
for all alternatives without the additional purchase of land. The site is currently used as
a wastewater treatment facility and relocation would not be feasible.
h. Combined Sewer Overflows
There are no known combined sewers in the Elk Rapids system.
i. Contamination at Project Site
There is no known contamination at the existing site.
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IV. SELECTED ALTERNATIVE

A. DESCRIPTION OF THE SELECTED ALTERNATIVE
The selected alternative is Alternative No. 6 – Activated Sludge Mechanical
Plant/Lagoon Hybrid (Bioworks). A detailed review of all the alternatives was conducted
by the Village and public input was solicited prior to selecting this alternative. The
Bioworks treatment process alternative was selected because it provides the best long
term solution for the community. This section will provide a review of the reasons for
selecting this alternative, provide a detailed description of the recommended treatment
process and summarize the basis of design for each major element. For a general
description refer to the "Analysis of Principle Alternatives" Section of this report.
1. RELEVANT DESIGN PARAMETERS
a. Process Description
The recommended treatment process is an extended aeration, activated sludge system.
Bioworks is one of several types of this technology. The Bioworks name is used in this
report to identify the process in general. The final design may incorporate other
manufacturer’s equipment. A preliminary layout is shown in Figure 18. A process
schematic is provided in Figure 19.
A Bioworks system is a biological treatment process that uses earth basins (lagoons) for
treatment and sludge storage. The main treatment step takes place in the reactor
basin, which is designed to operate as a low organically loaded, long sludge age,
extended aeration/activated sludge system. The result is a very stable treatment
process that can accommodate fluctuations in flow and loading.
Floating aeration pipes provide oxygen for the biomass and mixing in the reactor basin.
Final clarifiers provide settling to separate the activated sludge from the treated effluent.
Stabilized sludge is wasted to a biosolids storage basin, where it can be held for long
periods of time (years) without aeration.
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b. Major Process Features
i. Headworks
The treatment process will include basic screening and grit removal equipment at the
beginning of the plant, or headworks as it is commonly called. This is standard for any
mechanical plant, and allows solids (larger than 1/4”) and non;organic material to be
removed or reduced in size before it can damage or wear on other plant equipment.
Screenings and grit from the system are washed, compacted and disposed of in a
landfill.
ii. Reactor Basin
The reactor basin will include two, equally sized, lagoon basins. Two basins are
proposed to provide redundancy and to allow for maintenance if needed (though rare).
Each lagoon is lined with a membrane system and includes aeration piping, aeration
diffusers, and blower equipment.
iii. Final Clarifiers
Flow from the reactor basins will be directed to two final clarifiers where the fine
biological matter (activated sludge) is settled out and removed while the treated effluent
is decanted off through overflow weirs. Two final clarifiers are provided for redundancy
and flexibility of operations. Each final clarifier includes a concrete settling tank, an
overflow weir, a collection system to remove settled sludge, and a skimming system to
remove floatable materials.
iv. Tertiary Filters
Following the final clarifiers, the effluent will also receive additional polishing through
tertiary filters. Tertiary filters are needed to remove any fine solids that are not captured
in the final clarifier. This extra step helps to provide a cleaner effluent quality by
reducing TSS and total phosphorus. Each filter includes a tank, filter media, and a
continuously backwashed system to keep the media clean.
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v. Disinfection
Disinfection is required prior to final discharge to remove any remaining bacteria. The
existing chlorination system will be replaced with an ultraviolet (UV) disinfection system
provided downstream of the filters. UV disinfection provides a safer, more reliable, and
more environmentally desirable alternative to chlorination. The UV method kills bacteria
by destroying them at the cellular level and eliminating their ability to reproduce. The
UV system includes a contact chamber and special UV radiating lamps.
vi. Sludge Handling
Sludge removal from the existing lagoons will be necessary to abandon and close the
lagoons. Sludge will be pumped into tanker trucks and disposed of on agricultural land
as a nutrient supplement. Land disposal of sludge is regulated by the MDEQ and an
approved Residuals Management Plan (RMP) must be submitted and approved by the
MDEQ prior to land application.
Residuals handling at the proposed treatment facility will include trash from the bar
screen, grit, and digested sludge. Trash and screenings will be removed daily from the
incoming wastewater and stored on;site in a covered area. Trash and screenings will
be removed weekly from the site for disposal in a licensed landfill.
Activated sludge will be removed from the treatment process on a daily basis. Wasted
sludge will be thickened and stored on;site. Stored sludge will be removed twice each
year (less frequently at start up) for land application on agricultural lands. Specific
application areas have not been identified.
Equipment includes sludge wasting pumps, scum pumps, two lined storage lagoons,
and piping and removal structures.
vii. Chemical Building
The existing chemical building for the storage and delivery of ferric chloride will be
repaired and upgraded. Ferric chloride will be stored in fiberglass containers inside a
secondary containment concrete tank.
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viii. Lab, Offices, and Auxiliary Buildings
The existing laboratory, office space, and auxiliary equipment area will be refurbished to
replace old or failed components and fixtures. The laboratory is needed to conduct
daily sampling and analysis of the treatment process for reporting to MDEQ and
process control. Auxiliary buildings include rooms for spare part storage, electrical
switch gear, an emergency backup generator, and site utilities.
ix. Site Preparation
Site preparation includes closing the existing lagoons, earthwork for the new reactor
basins, roads, parking areas, and site grading.
x. Collection System Upgrades
The existing collection system is adequate for the existing flows experienced by the
facility. Any future connections to the system will require a capacity analysis involving
the collection system. With the addition of Burnette Foods, it is anticipated that odor
control and possible surface rehabilitation work will be required at pump stations #1 and
#6. Prior negotiations have resulted in Burnette Foods assuming the cost for any
improvements to pump stations or collection sewer segments deemed necessary for
their connection into the system. The improvements to these stations, and related
collection sewers, will be handled outside of SRF funding.
c. Basis of Design
The following basis of design has been used for this report:
Influent Flow:
Start Up
260,000 gpd
Design Daily Flow 535,000 gpd
Influent Water Quality:
BOD5
TSS
NH3
P

554 mg/l
287 mg/l
30 mg/l
7.9 mg/l

97

ELK RAPIDS WASTEWATER TREATMENT PLANT IMPROVEMENTS
PROJECT PLAN

Effluent Quality:
BOD5
TSS
NH3
P

10 mg/l
30 mg/l
10 mg/l May;Nov
0.5 mg/l

Headworks:
Fine Screen
Grit Removal

2.14 MGD
2.14 MGD

Reactor Basin:
Dimensions
Depth
Volume
No. of Basins

139’ x 139’
12’
1.12 MG (Each Basin)
2

Aeration:
Flow
Blowers

900 scfm per basin
3 at 50 Hp (2 required, 1 redundant)

Final Clarifier:
Dimensions
Overflow Rate
No. of Clarifiers

39’ x 14’
236 gpd/sf
2

Disinfection
Flow
Power
No. of Units

2.14 MGD
7.5 kW
2 (1 redundant)

Sludge Storage
Dimensions
No. of Basins
Depth
Volume

185’ x 185’
2
10’
3.64 MG

d. Schedule for Design and Construction
The anticipated schedule for design and construction is as follows:
Begin Design Engineering
Begin Construction
Complete Construction

November 2013
Sept 2014
Sept 2016
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2. CONTROLLING FACTORS
A number of controlling factors shape the design and selection of this alternative. The
assumptions and engineering judgment used in establishing the controlling factors have
been stated in the body of this report. Any change in these key factors will have an
effect on the preliminary design and estimated cost of each alternative. The controlling
factors are listed here with a brief explanation of their effects on the design.
a. Service Area Population
The service area population affects the design flow for the facility and therefore the
sizing of all process components. The service population is a critical design assumption
since it shapes the size and type of treatment system. The population in the existing
sewer district is not projected to increase significantly. An appropriate growth rate was
applied to existing flows to provide for expected growth of the existing service area.
Expansion of the collection system would be required for any additional flows. It is a
goal of the project to provide sewer service to Burnette Foods in the immediate future.
The Village will be in the position to select appropriate areas for expansion of service
and stay within treatment capacities.
b. Influent Wastewater Characteristics and Treatment Residuals
Influent characteristics affect the design and sizing of the treatment system. It is
anticipated that future influent will continue to be predominantly domestic in nature, with
some light industrial and commercial component. Organic loadings associated with
Short’s Brewery and Burnette Foods have been accounted for in design analysis. The
Bioworks process is highly adaptable to changing influent characteristics.
c. Discharge Permit Requirements
Continued renewal of the existing discharge permits will be required for this facility. The
proposed design was based on meeting the requirements of the existing discharge
permit as well as more stringent regulations which may come about in future permit
cycles. The Bioworks process was selected because of its superior ability to meet these
strict requirements and its flexibility to adjust for any future discharge limitations.
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d. MDEQ Stipulations
There are not currently any orders or compliance mandates issued by the MDEQ.
However, they are aware of the continuing problems with discharge permit compliance.
The MDEQ issued a Violation Notice letter to the Village in 2010 regarding permit
exceedances that occurred in 2009 and 2010.
e. Proposed Effluent Limits
It is anticipated that the effluent limits for the surface water discharge permit will become
more stringent in the regulation of phosphorus and ammonia discharges within the next
20 years. This is evidenced in discussions with MDEQ staff and other municipality
permit requirements. The selected treatment alternative provides a means to effectively
comply with increased regulatory control.
f. Local Health Department Findings and Directives
There have been no known health department directives requiring additional
connections to the sewer system within the study area. However, as mentioned
previously, there are areas of concern that were discussed with the local health
department. These areas are included in future sewer service area planning as well as
treatment capacity with the proposed project.
g. Mitigation of Environmental Impacts
Mitigation measures during construction will include soil erosion control best
management practices such as check dams and silt fences to prevent soil loss. The
contractor(s) will be required to minimize the amount of open excavations, and to fill and
grade trenches at the end of each working day. Site restoration will require topsoil,
seed and mulch to establish a grass crop. Dust control will be implemented as
necessary on temporarily exposed soil by watering. Due to the remote location of the
site, construction noise will result in minimal impacts.
Current practices in operation should effectively mitigate any environmental impacts of
the project. Chemical handling and storage will be a continued measure of
responsibility. Engineering controls put in place during design of the chemical feed
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system should aid in environmental and operator safety. Proper containment and
selection of materials will help prevent accidental chemical spills from becoming too
large of a concern.
h. Sewers and Force Mains
The collection system is currently operating satisfactorily with respect to pipe and pump
capacity. Any new piping at the WWTP site will be sized in accordance with Ten State
Standards to meet the design flow rates. Any new connections to the existing system
will require the design and installation of new sewer and/or forcemain piping.
Additionally, pump station provisions will have to be analyzed for any new connections.
All future additions will accommodate Ten States and MDEQ criteria.
3. PROJECT MAPS
Figure 18 shows the preliminary site plan for the proposed project.
4. SENSITIVE FEATURES
A sensitive ecosystem review has been performed and is described in Section II.F.
The major sensitive features are the potential wetlands in the vicinity of the WWTP site,
as well as the many surface waters within the study area.
5. MITIGATION OF ENVIRONMENTAL IMPACTS
Mitigation measures taken during construction and operation of the new wastewater
facilities will be discussed in the "Mitigation" section later in the report.
6. SCHEDULE FOR DESIGN AND CONSTRUCTION
The project schedule is shown below with project milestones and target completion
dates. Target completion dates assume reasonable turn around times for design,
MDEQ review, and MDEQ permitting. As with any long term schedule, target dates are
subject to change. However, it is the goal of the Village to begin construction of this
project within the time frame shown on the schedule. This schedule represents a
feasible method to achieve that goal.
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PROJECT SCHEDULE
June 2013

Public hearing on project Plan

July 1, 2013

Submit Final Project Plan and application to SRF

November 2013

Receive MDEQ Approval

November 2013

Begin Design Engineering

May 2014

Submit Construction Plans to MDEQ

June 2014

Submit Part I SRF Application Target 3rd Quarter SRF Loan
Closing

June 2014

MDEQ Construction Permit

June 2014

Place Bid Advertisement

July 2014

Submit Part II SRF Application

July 2014

Bids Due, Submit Part III SRF Application

September 2014

Loan Closing

September 2014

Start Construction

September 2016

Complete Construction

October 2016

Start Up

7. MONETARY COST ESTIMATES
A detailed breakdown of construction costs for the selected alternative is presented
earlier in the report in Table 15.
Most planning costs have already been incurred, so the cost for this phase is fairly
certain. These costs are not included in alternatives analysis.
The construction phase costs are based on costs of similar construction projects and
budget estimates from material suppliers. The estimate assumes that construction will
start during the 2014 construction season with minimal work being performed during the
winter. Estimates are based on a preliminary design. As the final design is completed,
the cost estimate may be refined. The same assumptions are true for engineering,
legal, and contingencies cost since they are a function of construction costs.
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Operation and maintenance costs are based on the estimated increased power, labor,
and material costs. These costs represent the best estimate for O & M cost at the
design flow. The actual O & M cost will fluctuate with wastewater flow, power costs,
and operator familiarity.

B. AUTHORITY TO IMPLEMENT SELECTED ALTERNATIVE
The Village has the authority, capability, and willingness to plan, finance, build, operate,
and maintain the wastewater facility improvement project. This is evidenced by
previous sewer improvement projects that the Village has undertaken through public
funding methods. Following the June 2013 public hearing, the Village will consider a
resolution adopting the selected alternative, a copy of which will be provided in
Appendix D.

C. USER COSTS
User costs for the selected alternative were itemized in the monetary evaluation portion
of this report in Table 21. These costs include capital costs for project debt payments
as well as operation, maintenance, and equipment replacement costs. Planning costs
for the preliminary engineering and the project plan have not been included since these
costs have already been incurred.
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V. EVALUATION OF ENVIRONMENTAL IMPACT

This section of the Project Plan evaluates the selected alternative as an acceptable
environmental alternative. Supporting clearance letters are found in Appendix B.

A. GENERAL
Undoubtedly, the construction of new treatment facilities will have environmental
consequences. However, the net effect will be positive with significant improvements in
water quality and in plant effluent quality. Most of the negative impacts are temporary,
and many long term impacts such as energy demand are reasonable and unavoidable.
Most of the negative impacts are construction related. These impacts take the form of
noise and dust. Traffic disruption impacts should be very minor since most of the
construction will occur within the existing WWTP site. These impacts are expected to
be relatively minor and of a temporary duration.
The only irreversible or irretrievable impacts of the proposed project are the
commitment of labor, materials, energy, and land for the project. These impacts would
result from any one of the reviewed alternatives. The selected alternative serves to
minimize these impacts. The selected alternative does not commit any land in addition
to that already being used for wastewater treatment.

B. ANALYSIS OF IMPACTS
1.

DIRECT IMPACTS

As with all wastewater projects, there are both beneficial and adverse direct impacts.
The principle long term environmental benefit is preservation of water quality in the area
by providing a higher quality discharge in compliance with permit limits.
a.

Affected areas
A very minimal area will be affected by construction of the project. The only
disturbance will take place within the treatment facility site.
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b.

Sensitive Features
There should be no effect upon sensitive features. Construction will take
place outside areas that may impact any sensitive area. Excavation areas
will be minimized and proper soil retention systems will be utilized to prevent
any runoff to adjacent wetland areas. A firm wetland delineation, with MDEQ
concurrence, will occur as the project progresses.

c.

Methods; Area of Disturbance
Excavation will take place throughout the site. A bulk of excavation spoils will
be placed within existing lagoons to aid in preventing runoff. Project contract
documents will specify limited areas of open ditches and the installation of
perimeter silt fence systems. It is anticipated that a large amount of fill will be
required to be hauled to the site. The fill will be stockpiled on the site so as to
minimize any potential for runoff.
All areas of disturbance will be promptly restored with seed, fertilizer and
mulch.

d.

Rare, threatened, endangered species
Any species of concern are listed in Section II,F,2.m. With the scope of the
project, there will not likely be any concern for affecting listed species.

e.

Historical/Archaeological Impacts
There are no known historical and/or archaeological impacts as a result of
this project. According to the attached letter from the Michigan State
Historical Preservation Office (MSHPO), “no historic properties are affected
within the area of potential effects of this undertaking.”

f.

Traffic
Traffic disruption impacts should be very minor since most of the construction
will occur within the existing WWTP site. Dust control will be implemented as
necessary on temporarily exposed soil by watering. Due to the remote
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location of the site, construction noise and effects of any increased
construction traffic will result in minimal impacts. Fill haul trucks will be routed
so as to provide minimal impact to the community and roads. A stabilized
construction access and tire wash station will be provided as deemed
necessary to prevent soils from leaving the site and interfering with local road
conditions.
g.

Surface and groundwater
Project specifications will mandate the installation of a silt fence system
around the entire project site. It is anticipated that groundwater will need to
be pumped from the project area. Any dewatering that may occur will require
the use of filter bags or other protective measures. Associated permits will be
obtained prior to any type of this activity being performed.

h.

Operational Impacts
Operational impacts will change significantly from existing conditions. The
selected alternative is a plant with more advanced technology than the
existing plant. Operators will need to be more highly trained. Also sludge
handling will be continuous rather than once every 20 years.
A revised operations and maintenance manual will aid plant staff in any
operational impacts with respect to plant upsets, back;up facilities, or
contingency plans. The existing WWTP utilizes chemical addition in their
treatment process and there is a level of familiarity with the use of chemicals.
Chemical spills will still be a possibility with chemical handling and storage.
These concerns will be mitigated through the use of effective engineering
controls in conjunction with increased operator training and awareness.

i.

Socioeconomic Impacts
Socioeconomic impacts are largely reflected as user rates increase. This is a
sensitive issue because of the small population base in the Village sewer
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system. However, these increases will be evenly distributed and will affect all
who are benefited by the system.
Positive socioeconomic impacts will include a treatment system capable of
operating in accordance with regulatory requirements. This serves to
maintain service to existing commercial and industrial establishments. By
doing this, businesses are able to stay at their location and keep jobs within
the Village.
j.

Other Impacts
Other direct impacts were discussed in the "Analysis of Alternatives" section
of this report.

2. INDIRECT IMPACTS
a.

Development Changes
Indirect impacts are expected to be minor. Slight additional growth is likely in
the service area, but should not be significant. Historically, the industrial
sector has been limited and is likely to remain so. Commercial property
development may increase in sewered areas.

b.

Land Use
Land use is not likely to significantly change in the future. It is expected to
remain predominately residential with some commercial. This is part of
Master Plan goals and zoning structure.

c.

Air Quality
No changes in air quality stemming from primary or secondary development
from this project are anticipated. Any air quality issues associated with this
project will be temporary in nature and limited to the time of construction.
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d.

Changes to the Natural Setting
Areas within the study are predominantly built upon. Providing a reliable
treatment system opens the door to accepting future wastewater from
sensitive areas. This will only serve to reduce the risk of contamination of
natural resources.

e.

Cultural, Human Impacts
Impacts on cultural, human, social, and economic resources are expected to
be positive due to improved wastewater treatment and an increased level of
protection of surface waters. The only negative impact in this category would
be increased user costs which will be evenly distributed across the customer
base being served by the system.

f.

Aesthetics
Aesthetics are unlikely to be affected since a WWTP already exists at the
project site, which is remotely located. The only noise associated with the
project will be heavy equipment due to construction, which will be temporary
in nature.

g.

Resource Consumption
The generation of solid wastes entails the sludge collected in the sludge
storage cells which will require removal at 6 month to one year intervals. The
sludges are an available fertilizer source to area agricultural fields. Additional
grit and screening waste will be generated by the facility and will require
landfill disposal on a weekly basis. Other resource consumption over the
useful life of the treatment plant includes electric energy. These consumed
items are a necessary constituent to treating wastewater that will meet permit
limits.

3. CUMULATIVE IMPACTS
Cumulative impacts are expected to be minimal. Minimal development is expected, but
any development falls within the land use plans and zoning requirements of the Village
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or Township(s). Any proposed development within the service area would most likely
occur without the proposed project. Water quality degradation is not considered an
issue; in fact, because of the facility’s existence, water quality has most likely been
improved by eliminating the possibility of nonpoint source pollution from existing septic
systems. The Village will continue to work under the requirements of the operating
permit and will stay in compliance with those requirements to assure this system will not
adversely impact the environment. Construction impacts will be temporary in nature
and of short duration. All disturbed areas will be restored at construction completion.
No other known public works projects are anticipated within the time frame of this
project that would create additional significant fiscal impacts on the Village, or the
citizens served by the system.
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VI. MITIGATION

A. GENERAL
The environmental impacts, whether direct, indirect, or cumulative, are expected to be
minimal. On site mitigation measures are largely related to established soil erosion,
noise, and dust control practices during construction activities, and discharge water
quality during system operation. Off site mitigation can be addressed by prudent
planning and by participation in environmental studies with the objective of pollution
prevention. Each of these mitigation issues are discussed in the section that follows.

B. SHORT6TERM CONSTRUCTION RELATED MITIGATION
Onsite mitigation measures will include established soil erosion, noise, and dust control
practices during construction activities. Soil erosion control will be in accordance with
the Michigan Soil Erosion and Sedimentation Control Act (Part 91, Act 451, P.A. 1994).
Temporary erosion control measures will include the use of berms or ditches to divert
stormwater runoff, where necessary, and the use of straw bales, filter fence, or
sedimentation basins as needed to protect water courses.
Dust control practices will include street sweeping as necessary on improved road
surfaces, and the wetting of road surfaces if dust becomes a public nuisance. A
stabilized access and tire wash will be implemented as deemed necessary. Noise
control will consist of work restrictions during weekends, evening hours, and holidays.
Because of the relative remoteness of the site, these restrictions may only apply to the
(public) access roads and areas surrounding the site.

C. MITIGATION OF LONG TERM IMPACTS
One of the advantages of the selected alternative was the minimization of the potential
for surface water contamination due to the production of a higher quality effluent. The
long;term mitigation practices are discussed in this section.
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1. GENERAL CONSTRUCTION
Construction activity in wetlands will be prohibited. No construction will be performed
on any portion of the WWTP property that contains wetlands. The use of silt fence or
straw bales will be used as needed to contain sediment from construction disturbances.
2. SITING DECISIONS
The project site is currently used as a WWTP. No new land that has not been
previously developed for wastewater treatment will be utilized.
Discharge of effluent will be through the existing outfall piping to Lake Michigan. This is
the most reasonable and prudent alternative, since the piping is existing and no
additional work is required outside of the WWTP site.
The protection of groundwater and surface water resources in the area will be
paramount in this effort.
3. OPERATIONAL IMPACTS
Public exposure to odors, aerosols and noise will be minimized due to the remote locale
of the property. A natural buffer zone exists with this location.
The project does not utilize any new equipment which would contribute to any increased
noise levels. Project goals look to provide reduced noise levels associated with blower
use.

D. MITIGATION OF INDIRECT IMPACTS
Indirect impacts are not expected with the selected alternative. The project will not
result in additional developments within the area served by the system that would not
occur without the project. The bulk of the study area is already developed.
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VII. PUBLIC PARTICIPATION
PARTICIPATION

During the Project Planning period, several public meetings of the Village were
conducted to discuss the issues related to the improvement project.
A public hearing was held on Monday, June 10, 2013 for customers to attend and
comment on project. The hearing was advertised on May 2, 2013, fulfilling the
requirement for a 30 day public notice. The local newspaper was also invited to attend
and report on the meeting. During the public notice period, a draft copy of this report
was available at the Village office for public review.
Appendix D includes the advertisement and affidavit of publication, transcript of the
public hearing, a list of attendees to the public hearing, public comments received and
response to these comments, and a resolution by the Township adopting the plan.
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APPENDIX A

CURRENT MDEQ DISCHARGE PERMIT

PERMIT NO. MIG570000

STATE OF MICHIGAN
DEPARTMENT OF ENVIRONMENTAL QUALITY
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
WASTEWATER DISCHARGE GENERAL PERMIT
SECONDARY TREATMENT WASTEWATER
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 Orders 1991-31, 1995-4, and 1995-18, secondary
treatment wastewater is authorized to be discharged from facilities specified in individual “certificates
of coverage” in accordance with effluent limitations, monitoring requirements and other conditions set
forth in this general National Pollutant Discharge Elimination System (NPDES) permit (the “permit”).
The applicability of this permit shall be limited to discharges of treated sanitary wastewater which a)
have been treated using secondary treatment processes which meet generally accepted design
standards as determined by the Michigan Department of Environmental Quality (the “Department”);
b) comply with applicable secondary treatment regulations at 40 CFR 133.102; and, c) have been
determined by the Department not to need an individual NPDES permit. Discharges which may cause
or contribute to a violation of a water quality standard are not authorized by this permit.
In order to constitute a valid authorization to discharge, this permit must be complemented by a
certificate of coverage (COC) issued by the Department.
Unless specified otherwise, all contact with the Department required by this permit shall be to the
position indicated in the COC.
This general permit shall take effect April 1, 2010. 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.
This general permit shall expire at midnight, April 1, 2015.
Issued : September 30, 2009.
Original Permit Signed by Daniel Dell
Daniel Dell, Chief
Permits Section
Water Bureau
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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.
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. 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.

CONTESTED CASE INFORMATION
The terms and conditions of this general permit shall apply to an individual facility on the effective date
of a COC for the facility. The Department of Energy, Labor, and Economic Growth may grant a
contested case hearing on this general permit in accordance with the Michigan Act. 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 grant a contested case hearing on the COC
issued to an individual facility under this general permit in accordance with Rule 2192(c) (Rule
323.2192 of the Michigan Administrative Code).

Permit No. MI G570000

Page 3 of 25

PART I
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1.

Final Effluent Limitations

During the period beginning on the effective date of this permit and the effective date of an individual COC, and
lasting until the expiration of this permit or termination of the individual COC, the permittee is authorized to
discharge treated sanitary wastewater to the surface waters of the state of Michigan. Such discharge shall be
limited and monitored by the permittee as specified below.

Parameter

Maximum Limits for
Quantity or Loading
Monthly
7-Day
Daily

Units

Flow

(report)

MGD

(report)

---

Maximum Limits for
Quality or Concentration
Monthly
7-Day
Daily
Units

Monitoring Sample
Frequency Type

---

---

---

---

Daily

Report Total
Daily Flow

Carbonaceous Biochemical Oxygen Demand (CBOD5) (See I.A.1.d.)
--------25

40

---

mg/l

See I.A.1.c. 24-Hr Composite

Total Suspended Solids

---

---

---

---

30

45

---

mg/l

See I.A.1.c. 24-Hr Composite

Ammonia Nitrogen (as N)
May1 - September 30 ---

---

---

---

(report)

---

---

mg/l

Monthly

Total Phosphorus (as P)

---

---

---

---

1.0

---

---

mg/l

See I.A.1.c. 24-Hr Composite

Fecal Coliform Bacteria

---

---

---

---

200

400

---

cts/100 ml

See I.A.1.c. Grab

Total Residual Chlorine (See I.A.1.e.)
-----

---

---

---

----

0.038

mg/l

See I.A.1.c. Grab

85

---

---

%

Monthly

Calculation

85

---

---

%

Monthly

Calculation

24-Hr Composite

Minimum
Monthly
CBOD5 Minimum % Removal (See I.A.1.f.)
--------Total Suspended Solids Minimum % Removal (See I.A.1.f.)
---------

Minimum
Daily

Maximum
Daily

pH

---

---

---

---

6.5

---

9.0

S.U.

See I.A.1.c. Grab

Dissolved Oxygen

---

---

---

---

4.0

---

---

mg/l

See I.A.1.c. Grab

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.

Monitoring Location
Samples for CBOD5, Total Suspended Solids, Ammonia Nitrogen and Total Phosphorus 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.
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c.

Monitoring Frequency
Monitoring frequency is based on the wastewater treatment plant design flow (annual average design
flow). Monitoring for all parameters except flow and percent removal shall be as specified below:
Annual Average Design Flow
Less than 1.0 MGD
1.0 MGD to 5.0 MGD
Greater than 5.0 MGD

Monitoring Frequency
3 times weekly
5 times weekly
Daily

The permittee may request a reduction in monitoring frequency. This request shall be submitted to the
Department. The request shall include a demonstration or explanation for why reduced monitoring is
appropriate. Upon receipt of written approval and consistent with such approval, the permittee may
reduce the monitoring frequency indicated in this permit. The Department may revoke its approval for
reduced monitoring at any time upon notification to the permittee.
d.

Alternate Monitoring
Monitoring and reporting of Biochemical Oxygen Demand (BOD5) may be substituted for CBOD5 upon
approval by the Department as specified in the COC. The effluent limitations for BOD5 shall be 30 mg/l
as a maximum monthly concentration and 45 mg/l as a maximum 7-day average concentration.

e.

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.

f.

Percent Removal Requirements
If indicated in the COC, these requirements shall be calculated based on the monthly (30-day) effluent
CBOD5 or (BOD5, if appropriate) and Total Suspended Solids concentrations and the monthly influent
concentrations for approximately the same period. The Department may approve an alternate percent
removal which is demonstrated by the permittee to be consistent with
40 CFR 133.103, based on site-specific conditions of the collection and treatment system.

2.

Additional Monitoring Requirements

This section applies to Publicly Owned Treatment Works (POTW) and private systems serving the public with
annual average design flows greater than or equal to 1 MGD. The COC will identify whether the whole effluent
toxicity testing shall be in accordance with the acute toxicity testing or the chronic toxicity testing procedures. If
indicated on the COC, the permittee shall monitor the outfall discharge 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 February, 2011, April, 2012, October, 2013, and July, 2014. Grab samples shall be taken for total
mercury, available cyanide, total phenols, and parameters listed under Volatile Organic Compounds. For all
other parameters, 24-hour composite samples shall be taken.
Chronic toxicity testing as described in this paragraph is required of all permittees with an annual average design
flow equal to or greater than 1 MGD where the instream mix is less than 80 to 1. Test species for whole effluent
toxicity monitoring shall include fathead minnow and Ceriodaphnia dubia. Testing and reporting procedures
shall follow procedures contained in EPA/600/4-91/002, "Short-Term Methods for Estimating the Chronic Toxicity
of Effluents and Receiving Waters to Freshwater Organisms”. When the effluent ammonia nitrogen (as N)
concentration is greater than 3 mg/l, the pH of the toxicity test shall be maintained at a pH of 8 Standard Units.
Acute and chronic toxicity data shall be included in the reporting for the toxicity test results. 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.
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Acute toxicity testing as described in this paragraph is required of all permittees with an annual average design
flow equal to or greater than 1 MGD where the instream mix is greater than 80 to 1. Test species for whole
effluent toxicity monitoring shall include fathead minnow and either Daphnia magna, Daphnia pulex or
Ceriodaphnia dubia. Testing and reporting procedures shall follow procedures contained in EPA/600/4-90/027F,
"Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine Organisms.” 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 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 use of clean
technique sampling procedures is strongly recommended. 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.
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.10. 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

chronic toxicity (If required by the COC)

Hardness
calcium carbonate
Metals (Total Recoverable), Cyanide and Total Phenols (quantification levels in parentheses)
antimony (1 μg/l)
arsenic (1 μg/l)
beryllium (1 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)
mercury (0.5 ng/l) using Method 1631 Revision E
available cyanide (2 μg/l) using Method OIA - 1677
total phenolic compounds
Volatile Organic Compounds
acrolein
carbon tetrachloride
2-chloroethylvinyl ether
1,2-dichloroethane
1,3-dichloropropylene
methylene chloride
1,1,1-trichloroethane
Acid-Extractable Compounds
p-chloro-m-creso
4,6-dinitro-o-cresol
Pentachlorophenol

acrylonitrile
chlorobenzene
chloroform
trans-1,2-dichloroethylene
ethylbenzene
1,1,2,2,-tetrachloroethane
1,1,2-trichloroethane

benzene
chlorodibromomethane
dichlorobromomethane
1,1-dichloroethylene
methyl bromide
tetrachloroethylene
trichloroethylene

bromoform
chloroethane
1,1-dichloroethane
1,2-dichloropropane
methyl chloride
toluene
vinyl chloride

2-chlorophenol
2,4-dinitrophenol
phenol

2,4-dichlorophenol
2-nitrophenol
2,4,6-trichlorophenol

2,4-dimethylphenol
4-nitrophenol
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Base/Neutral Compounds
acenaphthene
benzo(a)anthracene
benzo(k)fluoranthene
bis(2-ethylhexyl)phthalate
4-chlorophenyl phenyl ether
dibenzo(a,h)anthracene
3,3'-dichlorobenzidine
2,6-dinitrotoluene
Hexachlorobenzene
indeno(1,2,3-cd)pyrene
n-nitrosodi-n-propylamine
pyrene

3.

acenaphthylene
benzo(a)pyrene
bis(2-chloroethoxy)methane
4-bromophenyl phenyl ether
chrysene
1,2-dichlorobenzene
diethyl phthalate
1,2-diphenylhydrazine
hexachlorobutadiene
isophorone
n-nitrosodimethylamine
1,2,4-trichlorobenzene

anthracene
3,4-benzofluoranthene
bis(2-chloroethyl)ether
butyl benzyl phthalate
di-n-butyl phthalate
1,3-dichlorobenzene
dimethyl phthalate
fluoranthene
hexachlorocyclo-pentadiene
naphthalene
n-nitrosodiphenylamine

benzidine
benzo(ghi)perylene
bis(2-chloroisopropyl)ether
2-chloronaphthalene
di-n-octyl phthalate
1,4-dichlorobenzene
2,4-dinitrotoluene
fluorine
hexachloroethane
nitrobenzene
phenanthrene

Michigan Industrial Pretreatment Program

This section applies to POTW required to implement the Michigan Industrial Pretreatment Program as specified
in the COC. All individual Program modifications approved by the Department become enforceable
requirements of this permit.
a.

The permittee shall comply with Rules 323.2301 through 323.2317 of the Michigan Administrative Code
(Part 23 Rules) and the approved Michigan Industrial Pretreatment Program.

b.

The permittee shall have the legal authority and necessary interjurisdictional agreements that provide
the basis for the implementation and enforcement of the approved Michigan Industrial Pretreatment
Program throughout the service area. The legal authority and necessary interjurisdictional agreements
shall include, at a minimum, the authority to carry out the activities specified in Rule 323.2306(a).

c.

The permittee shall develop procedures which describe, in sufficient detail, program commitments which
enable implementation of the approved Michigan Industrial Pretreatment Program and the Part 23 Rules
in accordance with Rule 323.2306(c).

d.

The permittee shall establish an interjurisdictional agreement (or comparable document) with all tributary
governmental jurisdictions. Each interjurisdictional agreement shall contain, at a minimum, the
following:
1)
identification of the agency responsible for the implementation and enforcement of the approved
Michigan Industrial Pretreatment Program within the tributary governmental jurisdiction's boundaries;
and
2)
the provision of the legal authority which provides the basis for the implementation and
enforcement of the approved Michigan Industrial Pretreatment Program within the tributary
governmental jurisdiction's boundaries.
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e.

The permittee shall prohibit discharges that:
1)
cause, in whole or in part, the permittee's failure to comply with any condition of this permit or
the Michigan Act;
2)

restrict, in whole or in part, the permittee's management of biosolids;

3)
cause, in whole or in part, operational problems at the treatment facility or in its collection
system;
4)

violate any of the general or specific prohibitions identified in Rule 323.2303(1) and (2);

5)

violate categorical standards identified in Rule 323.2311; and

6)

violate local limits established in accordance with Rule 323.2303(4).

f.

The permittee shall maintain a list of its nondomestic users that meet the criteria of a significant
industrial user as identified in Rule 323.2302(cc).

g.

The permittee shall develop an enforcement response plan which describes, in sufficient detail, program
commitments which will enable the enforcement of the approved Michigan Industrial Pretreatment
Program and the Part 23 Rules in accordance with Rule 323.2306(g).

h.

The Department may require modifications to the approved Michigan Industrial Pretreatment Program
which are necessary to ensure compliance with the Part 23 Rules in accordance with Rule 323.2309.

i.

The permittee shall not implement changes or modifications to the approved Michigan Industrial
Pretreatment Program without notification to the Department.

j.

The permittee shall maintain an adequate revenue structure and staffing level for effective
implementation of the approved Michigan Industrial Pretreatment Program.

k.

The permittee shall develop and maintain, for a minimum of three (3) years, all records and information
necessary to determine nondomestic user compliance with the Part 23 Rules and the approved
Michigan Industrial Pretreatment Program. This period of retention shall be extended during the course
of any unresolved enforcement action or litigation regarding a nondomestic user or when requested by
the Department or the United States Environmental Protection Agency. All of the aforementioned
records and information shall be made available upon request for inspection and copying by the
Department and the United States Environmental Protection Agency.

l.

The permittee shall evaluate the approved Michigan Industrial Pretreatment Program for compliance
with the Part 23 Rules and the prohibitions stated in item f (above). Based upon this evaluation, the
permittee shall propose to the Department all necessary changes or modifications to the approved
Michigan Industrial Pretreatment Program no later than the next Industrial Pretreatment Program Annual
Report due date (see item o. below).

m.

The permittee shall develop and enforce local limits to implement the prohibitions listed in item e. above.
Local limits shall be based upon data representative of actual conditions demonstrated in a maximum
allowable headworks loading analysis.
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n.

On or before April 1 of each year, the permittee shall submit to the Department, as required by Rule
323.2310(8), an Industrial Pretreatment Program Annual Report on the status of program
implementation and enforcement activities. The reporting period shall begin on January 1 and end on
December 31. At a minimum, the Industrial Pretreatment Program Annual Report shall contain the
following items:
1)
additions, deletions, and any other modifications to the permittee's previously submitted
nondomestic user inventory (Rule 323.2306(c)(i));
2)
additions, deletions, and any other modifications to the permittee's approved Significant
Industrial User List (Rule 323.2306(h));
3)
a listing of the names of Significant Industrial Users not inspected by the permittee at least once
during the reporting period or at the frequency committed to in the approved Michigan Industrial
Pretreatment Program;
4)
a listing of the names of Significant Industrial Users not sampled for all required pollutants by
the permittee at least once during the reporting period or at the frequency committed to in the approved
Michigan Industrial Pretreatment Program;
5)
a listing of the names of Significant Industrial Users without a permit at any time during the
reporting period;
6)
a listing of the names of categorical industrial users in significant noncompliance for each of the
criteria defined in Rule 323.2302(dd)(i)-(viii);
7)
proof of publication of all categorical industrial users in significant noncompliance in the largest
daily newspaper in the municipality in which the permittee is located;
8)
a summary of the enforcement activities by the permittee during the report period. This
Summary shall include:
a)

a listing of the names of nondomestic users which were the subject of an enforcement action;

b)

the enforcement action taken and the date the action was taken; and

c)

whether the nondomestic user returned to compliance by the end of the reporting period
(include date nondomestic user returned to compliance).

9)
a listing of the names of Significant Industrial Users who did not submit pretreatment reports in
accordance with requirements specified in their permit during the reporting period;
10)
a listing of the names of Significant Industrial Users who did not self-monitor in accordance with
requirements specified in their permit during the reporting period;
11)
a summary of results of all the sampling and analyses performed of the wastewater treatment
plant’s influent, effluent, and biosolids conducted in accordance with approved methods during the
reporting period. The summary shall include the monthly average, daily maximum, quantification level,
and number of samples analyzed for each pollutant. At a minimum, the results of analyses for all locally
limited parameters for at least one monitoring event that tests influent, effluent and biosolids during the
reporting period shall be submitted with each report, unless otherwise required by the Department.
Sample collection shall be at intervals sufficient to provide pollutant removal rates, unless the pollutant is
not measurable; and
12)

any other relevant information as requested by the Department.
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4.

Residuals Management Program for Land Application of Biosolids

This section applies to generators of biosolids that currently land apply bulk biosolids or propose biosolids land
application under the Part 24 Rules of the Michigan Administrative code. Upon Department approval of a
Residuals Management Program (RMP), the permittee is authorized to land apply bulk biosolids or prepare bulk
biosolids for land application in accordance with the Part 24 Rules. Incineration, landfilling and other
biosolids/residual disposal activities shall be conducted in accordance with Part II.D.7. of this permit.
If indicated in the COC, the permittee shall continue to implement its approved RMP, and modifications thereto.
In addition, the permittee shall certify their current residuals management practices are in accordance with the
approved RMP, or propose modifications to the approved RMP. The program certification or proposed
modifications shall be submitted to the Department on or before sixty (60) days following the effective date of
this permit. In the event the permittee proposes to prepare biosolids for land application or land apply biosolids,
an RMP shall be submitted to the Department for approval and implemented in accordance with the
requirements below. The approved RMP and any modifications thereto, are enforceable requirements of this
permit.
a.

Residuals Management Program Description
At a minimum, the program shall include:
1)

a description of the type and size of facility generating the biosolids;

2)
a description of the biosolids treatment processes including the volume of biosolids generated
from each process;
3)

storage volume provided, if applicable;

4)

transportation methods and spill prevention plan;

5)

a description of the land application method;

6)
a listing of the required information on all land application sites, information on initial application
notifications required by R323.2408 and class B biosolids site restriction notifications, if applicable, as
specified in R323.2414(3)(f);
7)
a land application plan which shows compliance with the applicable management requirements
identified in R323.2410 and the loading rates and limitations as specified in R323.2408, R323.2409 and
R323.2417;
8)
a description of the pathogen reduction method used to comply with R323.2411, R323.2414 and
R323.2418;
9)

a description of the vector attraction reduction method used to comply with R323.2415; and

10)
information on monitoring program, monitoring frequencies pursuant to R323.2412, and one
year of records representing the volume and concentrations of pollutants in the biosolids.
b.

Modifications to the Approved RMP
The permittee shall submit proposed modifications to its RMP 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.

Recordkeeping
Records required by R323.2413 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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d.

Annual Report
The permittee shall report the number of dry tons of biosolids generated that were applied to the land in the
State of Michigan in the state fiscal year (October 1 through September 30). The annual report shall
include information required in R323.2413(2)(h) and R323.2413 (3) to (8), except R323.2413 (6)(b), (7)(b),
and (8)(b). The report shall be submitted to the Department on or before October 30 of each year.

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/0,1607,7-1353313_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.

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.
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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.

7.

Monthly Operating Reports

Part 41 of Act 451 of 1994 as amended, specifically Section 324.4106 and associated Rule 299.2953, requires
that POTWs and private systems serving the public, 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 the COC 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
DEQ website at http://www.michigan.gov/deq/0,1607,7-135-3313_44117---,00.html. 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 five years.

8.

Expiration and Reissuance

On or before October 1, 2014, a permittee seeking continued authorization to discharge under this permit
beyond the permit’s expiration date shall submit to the Department a written request containing such information,
forms and fees as required by the Department. Without an adequate request, a permittee’s authorization to
discharge will expire on April 1, 2015. With an adequate request, a permittee shall continue to be subject to the
terms and conditions of the expired permit until the Department takes action on the request unless this permit is
terminated or revoked.
If this permit is terminated or revoked, all authorizations to discharge under the permit shall expire on the date of
termination or revocation.
If this permit is modified, the Department will notify the permittee of any required action. Without an adequate
response, a permittee’s authorization to discharge will terminate on the effective date of the modified permit.
With an adequate response, a permittee shall be subject to the terms and conditions of the modified permit on
the effective date of the modified permit unless the Department notifies the permittee otherwise.
If a discharge is terminated, the permittee shall request termination of discharge authorization.
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9.

Requirement to Obtain Individual Permit

The Department may require any person who is authorized to discharge by a COC and this permit, to apply for
and obtain an individual NPDES permit if any of the following circumstances apply:
a.

the discharge is a significant contributor to pollution as determined by the Department on a case-bycase basis;

b.

the discharger is not complying or has not complied with the conditions of the permit;

c.

a change has occurred in the availability of demonstrated technology or practices for the control or
abatement of waste applicable to the point source discharge;

d.

effluent standards and limitations are promulgated for point source discharges subject to this permit; and

e.

the Department determines that the criteria under which the permit was issued no longer apply.

Any person may request the Department to take action pursuant to the provisions of Rule 2191 (Rule 323.2191
of the Michigan Administrative Code).
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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 Environmental Quality.
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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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.
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.
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.
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.
MGD means million gallons per day.
Monthly frequency of analysis 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.
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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.
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.
Quarterly frequency of analysis 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)).
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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 frequency of analysis 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 frequency of analysis 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.
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.
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.
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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 Environmental Quality, 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 the facility’s COC, the
permittee shall notify the Department within 14 days following the effective date of the COC, 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 selfmonitoring data via the Michigan DEQ 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 (or otherwise authorized by the Department in accordance with the
provisions of this permit) 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 Department
(Department as defined on the COC). Retained self-monitoring results are public information and shall be
promptly provided to the public upon written request from the public.
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 year’s 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.
Retained self-monitoring may be denied to a permittee by notification in writing from the Department. In such
cases, the permittee shall submit self-monitoring data in accordance with Part II.C.2., above. Such a denial may
be rescinded by the Department upon written notification to the permittee.
Reissuance or modification of this permit or reissuance or modification of an individual permittee’s authorization
to discharge shall not affect previous approval or denial for retained self-monitoring unless the Department
provides notification in writing to the permittee.

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.
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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.

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 selfmonitoring, 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 in the COC, 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.
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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.

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 in the COC (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.
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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.10. 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.

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 COC 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.

11.

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.12.; and 4) the action or activity will not require notification pursuant to Part II.C.10.
Following such notice, the permit may be modified according to applicable laws and rules to specify and limit any
pollutant not previously limited.

12.

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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Section C. Reporting Requirements
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.
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Section D. Management Responsibilities
1.

Duty to Comply

All discharges authorized herein shall be consistent with the terms and conditions of this permit and the facility’s
COC. The discharge of any pollutant identified in this permit and/or the facility’s COC 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 and the facility’s COC.
Any noncompliance with the Effluent Limitations, Special Conditions, or terms of this permit or the facility’s COC
constitutes a violation of the Michigan Act and/or the Federal Act and constitutes grounds for enforcement
action; for COC termination, revocation and reissuance, or modification; or denial of an application for permit or
COC 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.

Facility Construction

This permit does not authorize or approve the construction or modification of any physical structures or facilities.
Approval for such construction for a POTW must be by permit issued under Part 41 of the Michigan Act.
Approval for such construction for a mobile home park, campground or marina shall be from the Water Bureau,
Michigan Department of Environmental Quality. Approval for such construction for a hospital, nursing home or
extended care facility shall be from the Division of Health Facilities and Services, Michigan Department of
Consumer and Industry Services upon request.

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 Environmental Quality
permits, or approvals from other units of government as may be required by law.

APPENDIX B

ENVIRONMENTAL REVIEW

Memo
To:

MDEQ; SRF

From:

Eric Burtt; Project Engineer

CC:
Date:

4/26/2013

Re:

Elk Rapids WWTP Improvements Section 7 Review

The Village of Elk Rapids is developing a project plan to secure SRF financing
toward the Elk Rapids Wastewater Treatment Plant Improvements Project. As part
of this plan, a Section 7, of the Endangered Species Act, review must take place.
The project will essentially consist of decommissioning the existing lagoon
technology and constructing an activated sludge type mechanical plant. The
construction will occur in and around the existing system; on the same facility site.
Gosling Czubak carefully reviewed the US Fish and Wildlife technical assistance
website on January 14, 2013, for federally listed threatened and endangered species.
According to the website, only one species is listed as threatened for the county: the
Pitcher’s Thistle.
The potential habitat for the species is listed as stabilized dunes and blowout areas.
Given the site location, we conclude that there will be “no effect” on the listed
species.
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APPENDIX C

VIOLATION NOTICE LETTER

APPENDIX D

PUBLIC PARTICIPATION

SIGN IN SHEET FOR COUNCIL MEETING ___June 10, 2013___
NAME

ADDRESS

1 Kathy Tulick

Cadillac, MI

2 Keith Termaat

Kewadin, MI

3 Henry Webb

Elk Rapids, MI

4 Delores Hibbard

575 Meguzee Pt., Elk Rapids, MI

5 Matt Drake

211 Industrial Park Dr., Elk Rapids, MI

6 Jan Bassett

829 Miller Park Rd., Elk Rapids, MI

7 Bob Bassett

829 Miller Park Rd., Elk Rapids, MI

8 Howard Richter

Elk Rapids, MI

9 Trish Perlman

Elk Rapids, MI

10 Dianne Richter

Elk Rapids, MI

11
12
13
14
15
16
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TOWNSHIP NEIGHBORS NETWORK
A Michigan Not for Profit Corporation Serving Milton, Torch Lake and Elk Rapids Townships
PO Box 288, Kewadin, Michigan 49648
Internet: http://www.townshipneighborsnetwork.com/
E mail: townshipneighborsnetwork@charter.net

May 24, 2013 REVISED
May 21, 2013
Elk Rapids Village
Marcia Price, Village Manager
Michael Spence, Asst. Village Manager
RE: TNN Public Comment: April Draft Project Plan – Elk Rapids WWTP Improvement Project
Marcia and Michael,
The Township Neighbors Network (TNN) is a community group serving Torch Lake, Milton and Elk
Rapids Townships. Our members work, shop, entertain, dock and volunteer in the Village.
By this letter TNN files a comprehensive review of the April Draft WWTP Project Plan. Our
principal concern is protecting water and beach quality outside the Plan’s ‘Study Area’. The
Project Plan’s impact on Milton and Torch Lake Townships’ residents should be addressed as a
precursor to the ‘Residuals Management Plan’ (RMP).
The mark up is from the Township Neighbors Network represented by Keith B. Termaat PE, TNN
President and Scott H. Finch Esq, TNN Vice President of Public Policy. Please place TNN Public
Comment in the record in that manner. Our prior concern with electronic mark up is resolved as
there is no electronic mark up tool (Per Michael Spence).
TNN is confident the public comment process will have Gosling Czubak and Village Staff address
the TNN mark up of the Project Plan and further in the upcoming Residuals Management Plan.
Regards,

Scott

Keith

Scott H. Finch, Esq.
Vice President Public Policy

Keith B. Termaat, PE
President

Attachment:
TNN Mark up of: Draft Project Plan Elk Rapids Village Waste Water Treatment Project – April 2013

Board of Directors:
President: Keith Termaat; VP Public Policy: Scott Finch; VP Operations Len Dillon; Treasurer: Lawrence Fata;
Secretary: James Welsh; Directors: Sondra Ilnicki Beverly Koch – Arthur McClellan Dr. Charles Mueller
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TOWNSHIP NEIGHBORS NETWORK
PO Box 288, Kewadin, Michigan 49648

DRAFT PROJECT PLAN - ELK RAPIDS VILLAGE WWTP IMPROVEMENT PROJECT
APRIL 2013

PUBLIC COMMENT: TNN MARK-UP May 24, 2013
Page Excerpt and TNN Public Comment
INTRODUCTION
1.
The Village of Elk Rapids is seeking solutions to keep businesses thriving,
while providing adequate stricter surface water isolation requirements than
typical MDEQ standards (MDEQ does not provide onsite-water testing)
treatment of their byproducts to protect the local watersheds and Great Lakes.
BACKGROUND
The Village includes the highest concentration of population for the area, but
2.
75% of local year-round residents live outside the Village in three local
townships (US Census). These three townships seasonal population is
estimated to about triple* to over 15,000 residents mostly along the
lakes. The Village constitutes 10%. (*NOTE: Estimated using NWMCOG

Ref.
Section
I

II

Northwest Michigan Seasonal Population Model updated to 2010 U.S. Census)

6

11
16

40

46

Elk Rapids Village intends to work to ensure that existing rural dense
residential areas along the lakes (50 homes per mile of shore), inland AgResidential (A-R), and rural residential, recreational and agricultural uses
can continue, and reasonable growth can be directed towards the US 31
corridor coupled with appropriate uses along Ames and Bridge streets
commercial district areas. Curb cuts on US-31 North are prohibited by the
State Highway Department.
These lakes, rivers and their associated streams and creeks offer scenic and
recreational amenities to Village and nearby townships residents and visitors
SLUDGE DISPOSAL; RESIDUALS MANAGEMENT. Two million gallons of
Some sludge was removed from Lagoon 1 in 2011 to provide maintenance
cleaning. Sludge was land disposed in nearby Milton and Torch Lake
Townships. Aerial photos and a Cladophora bloom in East Bay at local
Mitchell Creek indicates that the sludge ran-off into waters of the State.
The Village presently does not have an overall Residuals Management Plan
(RMP). Sludge will have to be removed YEARLY (up to twice) in contrast
to current practice of 20 year intervals. With lagoon systems, sludge and
residuals are stored within the lagoon cells in the dead storage zone and are
removed infrequently. A RMP will be written and submitted to the DEQ prior to
any future residuals sewage sludge disposal.
Milton Township Master Plan – 2006. This reference is outdated – The
Master Plan is being revised. The Milton Zoning Ordinance was rewritten
and approved in 2012. Also reference Torch Lake Township Plans.

II

F. ENVIRONMENTAL SETTING

II
II

The environmental setting is too narrowly defined as only the Waste
water Treatment Plant Site and service area. The environmental setting
should be broadened to include Milton, Torch Lake and Elk Rapids
Townships including special areas near and downhill from Township
land disposal sites used previously by the Village. TNN understands this
assessment is normally part of the ‘Residuals Management Plan’ that

II
II

II
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50

51

remains to be developed.
c. Wetlands. Figure 16 shows the Wetland Inventory for the study area. It
shows numerous wetlands in the area around the WWTP. This wetland area
exists between Birch and Bass Lakes. The ‘Residuals Management Plan’ to
come should extend study area boundaries north from Winters Road to
Hjelte Road. The selected waste water plant upgrade (alternative #6)
requires TWICE YEARLY removal of human waste sludge (the standard
was every 20 years; Village practice was every 30 years). Such sludge
has previously been land disposed in Milton and Torch Lake Townships.
There is evidence sludge ran-off into roadside ditches, ponds, unnamed
creeks, Mitchell Creek, Creswell Creek, (Paradine Cr. is at risk) inland
wetlands, Mud Lake and Lake Michigan wetlands along Creswell Lane,
Birch View, Joe Marks Trail and McKenzie Dr. to GT Bay. Golden Beach
Dr.and Inwood Harbor residents are at risk.
d. Coastal Zones. The entire western edge of the Village and Township lie
along East Grand Traverse Bay. The Bay is part of Lake Michigan and these
shorelines are, therefore, coastal zones. These coastal zones extend north
of Winters Road with public beaches at each road-end and several public
parks. There is evidence that public and private beaches have been
contaminated by land disposed human waste run-off – the most recent in
November 2010 from sludge removed from the ER Village sewage
treatment plant.
e. Floodplains. The MDEQ Water Resources Division was contacted
regarding potential regulated floodplains at the WWTP site. Their review of the
matter determined that no regulated floodplains exist at the site and that a
permit is not required under the State’s Floodplain Regulatory Authority.
Again the study boundaries are too confined. ‘Residuals Management
Plan’ boundaries should extend north to include Milton and Torch Lake
Townships. GT Bay coastal zones have been designated as flood plains
by FEMA despite the absence of detailed maps (home-owners must seek
individual exemption from the flood plain by licensed land survey,
written request and payment of a fee). Land disposal of human waste in
townships north of the Village does in-fact impact floodplains.
g. Major Surface Waters - One of the most valuable natural resources to the
Elk Rapids area is its’ water. The Village and Township are located within the
Grand Traverse Bay watershed and the Elk River Chain of Lakes watershed,
as outlined in Figure 5. A more regional view of the Chain of Lakes watershed
is provided in Figure 6. The major surface water resources in Elk Rapids are
the east arm of Grand Traverse Bay, Bass Lake, Elk Lake and Elk River.
Within the Village there are 1.6 miles of Lake Michigan shoreline, and nearly
seven miles of frontage on inland lakes and rivers. These lakes, rivers and
their associated streams and creeks offer scenic and recreational amenities to
Village residents and visitors. Elk Rapids’ location between Elk Lake and the
Grand Traverse Bay help to define the community’s character and make the

II

II

II

II
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area attractive to tourists. The preservation of the high quality lakes, rivers,
wetlands, and the recreational opportunities they provide is paramount to the
long term sustainability of the community. The fishing, swimming and boating
activities made possible by the presence of the water features are the major

significant contributors to local quality of life and to the economy. Both
locals, seasonal residents and tourists enjoy pristine beaches, lakeside
parks and harbors affording access to these wonderful recreation
opportunities. It is extremely important that the quality of these surface
waters be protected from negative impacts, such as pollution. AGREE
IF this includes water pollution from 1.5 million gallons of human waste
removed ANNUALLY from the WWTP. Human waste (2 million gallons)
from ER Village was last land disposed in nearby townships 2 years ago
with evidence it ran-off into waters of the State.
53

55

56
65
78

i. Topography - The Village is located on two peninsulas bounded by
Grand Traverse Bay, Elk River and Elk Lake. The topography of the
study area is flat to gently rolling and drains directly into Grand Traverse
Bay, Elk Lake and Bass Lake, as shown in Figures 5 and 6. The only
major area of topographic relief is a slight escarpment where the
topography elevates approximately 40 feet in the southern part of the
west side of the Village. Topography of previously used human waste
disposal sites is steeper dropping water 100 feet through up to 20
streams originating near the Torch Ridge at Hjelte and Campbell Roads
through ravines, tilled soils, unnamed creeks, Mud Lake, Mitchcell Cr.,
Creswell Cr. (Paradine Cr. is at risk), ponds and coastal wetlands to GT
Bay waters and beaches
m. Fauna and Flora - Outside of the Village, most of the area within the study
area consists of low land and wetland forests. These forests mostly consist of
second growth aspen, cedar, hemlock, pine and birch. Wooded and wetland
areas of the township provide prime wildlife habitat and support populations of
wild turkey, grouse, bald and golden eagles, black bears, deer, raccoons,
opossum, porcupines, several varieties of squirrels, fox, coyote and skunks.
The lakes support a large summer population of ducks and swans and a
spring and fall migratory waterfowl population, including loons, mergansers,
buffleheads, common scalps, arctic terns and a spectacular variety of
permanent and migratory song birds, woodpeckers and gulls, shorebirds and
hummingbirds. This description also applies to Milton and Torch Lake
Townships where Village human waste was land disposed 2 years ago.
The Agencies cited did not review the impact on these species from land
disposed Village human waste.
ANALYSIS OF ALTERNATIVES - #6 SELECTED
ACTIVATED SLUDGE MECHANICAL PLANT/LAGOON HYBRID
TREATMENT SYSTEM

ALT #6 Projected Annual Operation and Maintenance Cost -$426,000

II

II

III
III
III
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82
88

89
90

90
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ALT #6 Projected 20 Year Salvage Value $726,576
ALT #6 Lowest Present Worth, reflecting most cost
effective 20 year life cycle
ENVIRONMENTAL EVALUATION - Environmental impacts include
local (onsite) impacts and down gradient (regional) impacts.
Environmental impacts can be either positive or negative.

III
III

ALT #6 Increased sludge production over existing System; 1.5 million gallons
per year. More sludge – TWICE ANNUAL removal—means more
environmental burden.
All of the alternatives would require TWICE ANNUAL sludge removal from the
existing lagoon cells.
b. Biosolids Sewage sludge and Residuals (‘biosolids’ is a marketing term)
Removal of 4 million gallons of existing lagoon biosolids sludge will be
required for all alternatives. A Residuals Management Plan (RPM) for
agricultural land disposal will be prepared for MDEQ approval prior to removal.
Previous biosolids sewage sludge removal activities at the lagoons have
been achieved using agricultural land disposal techniques in local townships.
Each alternative requires the complete removal of biosolids sewage sludge
from each lagoon.
Public comment during previous plan review meetings indicated a desire to
insure strict compliance with all land application site selection criteria. Because
of the unique geography of the area and close proximity to surface water, it
has been suggested that the Village consider even stricter surface water
isolation requirements than typical MDEQ standards. Final site selection is
beyond the scope of this report and will be addressed as the project
progresses and as directed by the Village council. But, based on
conversations with a local sewage sludge biosolids hauler, there are more
suitable sites meeting these more restrictive criteria within a 40 mile distance.
Based on this input, the estimated sludge removal costs have been increased
to accommodate a longer haul distance. Applaud this action.
Each new alternative includes treatment processes that generate sewage
sludge biosolids that will require land disposal on an TWICE EACH YEAR
annual basis. On the order of 1.5 million gallons per year.
DESCRIPTION OF THE SELECTED ALTERNATIVE #6
Activated Sludge Mechanical Plant/Lagoon Hybrid (Bioworks).

III

vi. Sludge Handling
Sludge removal from the existing lagoons will be necessary to abandon
and close the lagoons. Sludge will be pumped into tanker trucks and
disposed of on agricultural land as a nutrient supplement. Land disposal
of sludge is regulated by the MDEQ and an approved Residuals
Management Plan (RMP) must be submitted and approved by the
MDEQ prior to land application. Heavy truck traffic will result along

IV

III

III
IV

IV

IV

IV
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96

101

primarily residential streets and shopping districts unless it exits
the WWTP site directly onto US-31.
Activated sludge will be removed from the treatment process on a daily
basis. Wasted sludge will be thickened and stored on-site. Stored
sludge will be removed twice each year (less frequently at start up) for
land disposal application on agricultural lands. Specific application
areas have not been identified but should be located away from the
lakes, streams and beaches in three Townships nearby.
SENSITIVE FEATURES
A sensitive ecosystem review has been performed and is described in
Section II.F. The major sensitive features are the potential wetlands in
the vicinity of the WWTP site, as well as the many surface waters within
the study area. the study area is too narrowly defined. For the
‘Residuals Management Plan’, it should be extended north of Winters

IV

IV

Road to at least Hjelte Road to encompass areas where the Village has
previously land disposed human waste which evidence shows ran-off
into waters of the State.
104

V. EVALUATION OF ENVIRONMENTAL IMPACT
This section of the Project Plan evaluates the selected alternative as an
acceptable environmental alternative. Supporting clearance letters are
found in Appendix B. But letters covered only the WWTP site not the

V

previously used land disposal sites.

108

V
Operational impacts will change significantly from existing conditions.
The selected alternative is a plant with more advanced technology than
the existing plant. Operators will need to be more highly trained. Also
sludge handling will be continuous rather than once every 20 years.
V
e. Impacts on cultural, human, social, and economic resources are
expected to be positive due to improved wastewater treatment and an
increased level of protection of surface waters. The only negative
impact in this category would be increased user costs which will be
evenly distributed across the customer base being served by the system
and TWICE ANNUAL land disposal of sewage sludge IF conducted in
nearby Milton and Torch Lake Townships. Such disposal in the past has
run-off into Mitchell Creek and East GT Bay.

108

3. CUMULATIVE IMPACTS are expected to be minimal within the
Village. Any proposed development within the service area would most
likely occur without the proposed project. Water quality degradation is
not considered an issue within the Village; in fact, because of the
facility’s existence, water quality has most likely been improved. by
eliminating the possibility of nonpoint source pollution from existing
septic systems. Processing of pumped septic tank waste is not in the

V
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project; such waste is currently land disposed in Elk Rapids Township at
Townline and Elk Lake Roads (Site #11). The handful of septic systems
within the Village who may connect to the new sewer plant is not
material.
110

C. MITIGATION OF LONG TERM IMPACTS
A. GENERAL - The environmental impacts, whether direct, indirect, or
cumulative, are expected to be minimal. . . . Off site mitigation can be
addressed by prudent planning and by participation in environmental studies
with the objective of pollution prevention. The water quality impact on
waters of the State down-hill from previously used human waste land
disposal sites in Milton and Torch Lake Townships has not been
assessed.

END TNN PUBLIC COMMENT

VI

Response to TNN Comments:
The letter from TNN focuses primarily on the land application of biosolids (“sludge”) from the existing
lagoon and from the proposed new treatment plant. TNN is concerned that the biosolids be properly
disposed of without impacting nearby surface waters. We share those same concerns and believe the
Project Plan and current State regulations provide such protections.
We provide the following in response to the TNN comments:
1.
Many of the comments are based on the assertion that the “Study Area” should be broader in
scope, and include all of the potential biosolids land application sites.
a.
The Study Area in the Draft Project Plan is defined in accordance with the MDEQ “Project Plan
Preparation Guidance” document. The Study Area includes the existing treatment site, the existing
collection and discharge system, and any reasonably foreseeable future service areas. It is not within
the scope of a Project Plan to include all potential biosolids land application sites. The specific details of
each land application site will be evaluated through a separate MDEQ permitting process (“Residuals
Management Plan”).
2.

TNN asserts that “biosolids” is a marketing term for human waste.

a.
Biosolids are not human waste. Biosolids are in fact a beneficial byproduct of the treatment
process. When treated and land applied properly, biosolids are a safe and effective reuse of a resource.
We the MDEQ’s biosolids web site that includes a number of references and sources of information:
www.mi.gov/biosolids

3.
TNN expresses concern that the proposed alternative will increase the volume of biosolids
dramatically.
a.
It is true that the proposed treatment system will increase biosolids production. This is due to
several factors:
i.
The existing lagoon system uses a “passive” anaerobic digestion process that takes a great deal
of time to digest and accumulate biosolids.
ii.
All of the proposed treatment alternatives use some form of activated sludge to provide a much
higher tertiary level of treatment than is possible from a lagoon system. These systems produce more
biosolids because these systems rely on a large volume of microbiology (biomass) to treat the incoming
waste. Over time, this biomass dies off as new microorganisms grow. It is this biomass die off that
becomes biosolids.
iii.
The biosolids from a lagoon system are generally higher strength and concentration of solids per
gallon. So, it’s not an apples to apples comparison to compare gallons of lagoon biosolids vs. gallons of
aerobic biosolids from an activated sludge plant.

