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PRELIMINARY ENGINEERING REPORT
WASTEWATER TREATMENT FACILITY
EFFLUENT DISCHARGE FEASIBILTY STUDY
DETROIT LAKES, MINNESOTA

3~=.;!

L. EXECUTIVE SUMMARY

A. Introduction

This Preliminary Engineering Report (PER) has been prepared to provide the City of
Detroit Lakes with alternatives for final discharge of the City’s effluent from the
Wastewater Treatment Facility (WWTF), as requested by the Minnesota Pollution
Control Agency (MPCA), and due to the anticipated loss of approximately thirty-four
(34) acres of existing Spray Irrigation facilities. The loss of the spray irrigation lands is
expected to occur when the Detroit Lakes - Becker County Airport expansion takes place.
The earliest anticipated start date for the airport project would be the 2006 construction
season.

B. Existing Facilities

"“.“m c.rw «‘“M M

Currently the Detroit Lakes WWTF consists of three major components—a mechanical
trickling filter plant on West Willow Street, a 25-acre stabilization pond and chemical
precipitation plant, and various rapid infiltration basins and spray irrigation facilities for
discharge of the City’s effluent.

@!:

All of the aforementioned facilities are in good to adequate working condition and
continue to provide very high levels of treatment for BOD, TSS and Phosphorus. The
! current hydraulic and organic loads were analyzed as part of this report and it is apparent
! that all are well within the original design parameters.

Furthermore, each facility continues to function at a high level of service and is meeting
the parameters as set forth in the City’s National Pollutant Discharge Elimination System
(NPDES) permit.

C. Need For Project

at the City’s WWTF—expansion of the Becker County Airport and growth of the City,

Preliminary Engineering Report Page 4
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! The City of Detroit Lakes faces two immediate issues that will impact future operations



Loss of approximately 34-acres of spray irrigation Jands adjacent to the airport will have
a dramatic impact on how the City discharges effluent from its WWTF.

Also, the City of Detroit Lakes continues to grow. As the City grows the capacity of the
WWTF is reduced. Based on current dry weather and wet weather influent flows it is
projected that there is additional capacity at the existing WWTF for 3,400 to 4,400
residents, assuming no additional large commercial or industrial users,

In addition to the aforementioned need for the project, it must be noted that a condition of
the City’s NPDES/SDS permit renewal in the year 2007 is for the City to present a Final
Progress and Recommendation Report for spray irrigation. The report is intended to
present conclusions of a spray irrigation evaluation so that any needed modifications or
upgrades (such as the acquisition of additional acreage) can be included with the
application for reissuance of the permit.

Alternatives Considered

Four alternatives were considered. They were as follows:

Do Nothing ~ Extend Operation of Chemical Precipitation Plant
Additional Spray Irrigation Facilities

Convert Spray Irrigation Areas to Rapid Infiltration Basins
Construct Additional Rapid Infiltration Basins

PN e

A detailed discussion of each alternative is found within the report.

Recommended Alternative

It is recommended that, at this time, the City do nothing and extend operations at their
Chemical Precipitation Plant when the loss of spray irrigation facilities occurs.

Based on average wastewater flows, the Chemical Precipitation Plant will need to treat an
additional 25 million gallons annually. This will result in approximately $19,000 per
year in additional operations and maintenance costs.

Preliminary Engineering Report
Wastewater Treatment Facility - Detroit Lakes, Minnesota
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INTRODUCTION

Purpose and Scope

The City of Detroit Lakes, Minnesota has contracted with Larson-Peterson/Ulteig
Engineers for the development of a Preliminary Engineering Report (PER) which
evaluates alternatives for final discharge of effluent from the City’s Wastewater
Treatment Facility. This report is intended to:

* Meet the requirements of the Land Application Option Evaluation Report,
requested by the Minnesota Pollution Control Agency (MPCA).

* And account for the anticipated loss of approximately thirty-four (34) acres of

existing Spray Irrigation (S) facilities in and around the Detroit Lakes — Becker

County Airport.

The loss of SIlands is expected to occur when the airport expansion takes place. The

earliest anticipated start date for the airport project would be the 2006 construction
season.

In addition to the aforementioned items, this report will present:

* A description of the existing and future areas to be served by the City of Detroit

Lakes,
e A description of the City’s existing WWTF,

* A condition assessment of the existing trickling filter plant, chemical precipitation

plant and effluent discharge facilities,
¢ Performance data from the existing facilities
* Anassessment of hydraulic and organic capacities at the WWTE,
e The need for the project,
* An evaluation of alternatives considered,

* A comparison of capital, operation and maintenance costs for each proposed
alternative.

The alternatives discussed in this report were chosen because they represent the most
feasible alternatives for meeting the requirements of the City of Detroit Lakes, the
Minnesota Pollution Control Agency (MPCA) and the US Environmental Protection

Agency (EPA). The intent of this report is to provide the City with information relating

to the feasibilities and costs of the alternatives for facility and economic planning
purposes.

Preliminary Engineering Report Page 6
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Planning Area

The planning area for this report was developed in collaboration with the City’s WWTF
Superintendent, Jarrod Christen. It represents the existing service area of the City’s
WWTF and those areas which could reasonably be considered for annexation by the City
in the near future. This planning area is shown in Figure II.1. This area is a slight
variation on the 30-year planning area that was outlined in the 1990 Preliminary
Engineering Report on Future Wastewater Treatment Facilities.

EXISTING FACILITIES
Location

The existing wastewater treatment facilities are located at various sites on the west side
of the City as shown in Figure IIL.1.

History

The original wastewater treatment process for the City consisted of an Imhoff (settling)
tank constructed in 1929 which provided primary treatment. In 1942, as part of a Works
Progress Administration (WPA) project, the original plant was converted to a trickling
filter facility to provide secondary treatment. Major modifications to the trickling filter
plant were made in 1962, including construction of the acrated pond and stabilization
pond. The chemical precipitation plant and land application facilities were constructed in
1975 and 1976. Primary clarification and sludge digestion improvements were made in
the mid 1990°s. A summary of the treatment units, construction dates and basic functions
are listed in Table III.1:

Pretiminary Engineering Report Page 7
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| Table IT1-1
E Summary of Existing Facilities
Unit Process Date Function
E ' Constructed
‘ Preliminary Treatment 1962 Inﬂueqt ﬂow. measuremept, solids
screening, grit removal, lift pumps.
E Primary Clarification 1962 Settlable solids removal.
Trickling Filters (2) 1942, 1962 | Secondary biological treatment.
Secondary (Final) Clarification 1962 Settling of treated trickling filter
E effluent,
5 Sludge Treatment & Storage 1929, 1962 Treatment and storage of solids,
Effluent Pumping to Filter 1962 Pump trickling filter plant effluent to
aerated pond.
Aerated Pond 1962 BOD reduction.
Stabilization Pond 1962 Additional BOD reduction &
storage.
Tertiary treatment (phosphorus
Chemical Precipitation Plant 1976 removal) prior to surface discharge
{(November — April).
Rapid Infiltration Basins 1976 Effluent Discharge (May - October).
L . Effluent Discharge (May —
Spray Irrigation Facilities 1976 September).
Primary Ciarification 1995 Settlable solids removal.
Improvements
Sludge Digestion Improvements 1995 Treatment and storage of solids.

C. Facilities Description

1. Mechanical Trickling Filter Plant

The existing trickling filter plant located on West Willow Street in Detroit Lakes consists
of an influent pumping station, a mechanical bar screen, an aerated grit removal system,
two (2) primary clarifiers, two (2) trickling filters, a secondary settling tank, a chlorine
contact tank and a three (3)-acre aerated pond with floating aerators (note: the aeration
system 15 no longer used). A primary anaerobic digester and secondary biosolids holding
tank are utilized for solids treatment and storage.

Preliminary Engineering Report Page 10
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2. Stabilization Pond and Chemical Precipitation Plant

Flow from the three acre aerated pond at the Trickling Filter Plant is discharged to the
existing twenty five (25)-acre stabilization pond located adjacent to the Chemical
Precipitation Plant. From there effluent can be pumped to the Precipitation Plant, Rapid
Infiltration Basins (RIBs) or Spray Iirigation Facilities. The chemical precipitation plant,
which is located southeast of the Becker County Airport, is used for chemical phosphorus
removal. The plant consists of two (2) solids contact clarifiers, two (2) dual media
gravity filters and a chlorination unit for disinfection of the plant effluent.

The Chemical Precipitation Plant has a capacity of 1.44 mgd and is operated primarily in
the winter months. The effluent from the plant is discharged directly into a effluent
dispersion ditch (8D 002) and then into a twenty (20)-acre peat bog.

3. Effluent Discharge Facilities

In the summer months, as an alternative to the Chemical Precipitation Plant, the City
utilizes eighteen (18) rapid infiltration basins and several spray irrigation sites for
discharge of the City’s effluent. The irrigation sites, totaling 54-acres, consist of two (2)
irrigation pumps and four (4) on-land spray irrigation areas equipped with fixed nozzles.

The application rate to the spray irrigation facilities is based on a flow limit of 130
million gallons total annual application. The City averages approximately 100 million
gallons annually to the spray irrigation facilities, This application volume is valid until
the permit expires. As stated in the City’s permit, the rapid infiltration basins are
operated by filling the basins up to three inches and then resting them until dried.
Application rates to the basins average 0.75 million gallons per day (mgd).Based on
extensive dialog with City Personnel; it is our understanding that there are some
operational limitations at the Chemical Precipitation Plant, which limit the flexibility of
combined facility operations. It is not possible to run the chemical precipitation plant
when operating either the spray irrigation facilities or the rapid infiltration basins. This is
primarily due to the fact that the fill lines for the basins and the irrigation pumps both pull
wastewater from the solids contact clarifiers. Thus, running both facilities
simultaneously is not possible.

A schematic flow diagram for all of the existing facilities is shown on the following page
in Figure II1.2.

Preliminary Engineering Report Page 11
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4. Condition of Existing Facilities

All of the facilities listed in the aforementioned paragraphs were toured with City
Personnel and a general assessment on the condition of each unit process was made. The
assessment included a review of the structural and mechanical features of each unit by
visual inspection. City personnel were interviewed regarding the operations of each unit
process. The general condition of the various components is as follows:

a. The trickling filter plant underwent an extensive renovation and upgrade in
the mid to late 1990°s. All components appear to be in good working
condition.

b. The aeration and stabilization ponds are in satisfactory condition. The City
has not been aerating the aeration pond for some time now. It is expected that
the aeration pond will be eliminated when the airport expansion occurs.

c¢. The chemical precipitation plant is in good condition. City Personnel have
made some operational modifications in recent years to make the plant more
cost-effective. Lime additives for precipitation of phosphorus have been
replaced by ferric sulfate which is a much more cost effective coagulant.

k \\\C-

d. The infiltration basins and spray irrigation facilities all appear to be in good
working condition.

5. NPDES Permit Requirements and Discharge Standards

‘Z-

The effluent from the City’s WWTF is regulated by National Pollution Discharge
Elimination System / State Disposal System (NPDES/SDS) Permit No. MN 0020192
issued by the Minnesota Pollution Control Agency (MPCA). The current NPDES/SDS
permit was issued on September 24, 2001 and expires on July 31, 2006.

il

The facility discharges from the Chemical Precipitation Plant to an effluent dispersion
ditch and then into a 20-acre peat bog located on the northeast end of St. Clair Lake. See
Figure III. 1 of this report.

The City’s current NPDES permit states that treated effluent from the WWTF can be
applied to the existing infiltration basins from approximately April 15" until December
31" each year. The infiltration basins are operated by filling the basins up to three inches
deep. The basins are then rested until they are dried. Excessive ground water is collected
in the under drains and discharged to the dispersion ditch. The under drains beneath the
infiltration basins are typically left open; however, the under drains must be plugged if

Preliminary Engineering Report Page 13
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the total phosphorus levels exceed the 1.0 mg/L. In recent years, the under drains have

been plugged at all times.

The City’s current NPDES permit also states that treated effluent from the WWTF can be

applied to the exiting spray irrigation sites from approximately May 15 to October 31.
The spray irrigation sites are operated by simply pumping water from the Chemical
Precipitation Plant to the spray irrigation areas. It should be noted that the permit does
allow concurrent operation of the infiltration basins and irrigation system.

The existing WWTF is listed as a Class A facility and it includes 15 ground water
monitoring wells around the site. Test results from the wells can be found in the

appendix section of this report.

The City’s discharge standards, as listed in the current NPDES permit are shown below

in Table 111-2.

Table HI-2
NPDES Discharge Permit Standards for Existing Facilities

- Parameter Maximum Value or Range

Daily Flow 1.64 Million Gallons per Day (MGD)

5-Day Biochemical Oxygen Demand | 20 mg/L

(BOD)

Total Suspended Solids (TSS) 20 mg/L

pH 6.0-9.0

Fecal Coliform Organisms 200 MPN / 100 ml (March 1 — October 31)

(il Essentially free of visible floating oil.

Unspecified Toxic or Corrosive None at levels acutely toxic to humans or

Substances other animal or plant life, or directly

damaging to real property.
Total Phosphorus | 1 mg/L

The treatment facilities continue to meet all NPDES/SDS performance standards. In
addition, the ground water monitoring wells have not seen a rise in total phosphorus or

nitrate levels.

Preliminary Engineering Report
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! 6. Performance of Existing Facilities

Table I11-3 is a summary of the 2003 and 2004 operational data for influent and effluent
BOD, TSS and phosphorus concentrations at the City’s Trickling Filter and Chemical

Precipitation Plants. Performance of the existing facilities is classified as good. Overall

removal efficiencies for BOD, TSS and phosphorus are 96%, 96% and 92% respectively.
Furthermore, effluent concentrations for BOD, TSS and phosphorus are well below the
maximum values listed in the City’s NPDES discharge permit.

7. Hydraulic and Organic Capacity of the Existing Facilities

a. Hydraulic Capacity

According to the City’s NPDES permit, the existing Trickling Filter Plant
was designed to treat an average influent flow of 1,640,000 gallons per
day (gpd). In addition, the design average wet weather flow for this
facility, according to the permit, has been calculated to be 3,000,000 gpd.

The maximum 2003/2004 monthly influent flow to the City’s Trickling
Filter Plant, listed in Table III-3 of this report is 1,312,258 gpd, which is
approximately 330,000 gpd below the average influent design flow. The
2003/2004 influent flow data would indicate that the hydraulic capacity of
the existing Trickling Filter Plant is adequate at this time.

b. Organic Capacity

According to the City’s NPDES permit, the existing Trickling Filter Plant
is designed to treat an average influent flow of 1,640,000 gallons per day
(gpd) with a five-day biochemical oxygen demand (BODs) strength of 320
milligrams per liter (mg/L). This amounts to a design BOD loading of
4,380 Ibs/day; however, the City is limited to 3,400 Ibs/day on a monthly
average according to the permit.

The 2003/2004 monthly average for influent BOD loading is 1,730 Ibs/day
as shown in Table I1I-3. This figure is well below the influent BOD
design load (3,400 Ibs/day) for the Trickling Filter Plant. At this time the
Trickling Filter Plant is at 45 % of its intended organic design load. The

facility has plenty of capacity to treat additional organic loads well into the
future,

Preliminary Engineering Report
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IV. NEED FOR PROJECT

Health. Sanitation & Security

‘The City of Detroit Lakes is required to operate their WWTF in accordance with their
NPDES/SDS permit. This ensures the health and safety of not only the citizens of Detroit
Lakes, but also the surrounding environment. With the anticipated loss of thirty-four (34)
acres of spray irrigation facilities, the City must develop alternatives to treat and release
the additional effluent, currently being handled by the facilities, in a manner that will
continue to comply with their permit and ensure the health and safety of the citizens and
environment.

- am I
>
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System O&M

System operations and maintenance is a critical component to ensure safe, efficient and
reliable performance of the WWTF. The O&M costs associated with each processes used
to treat trickling filter plant effluent must be analyzed in determining the most cost-
effective alternative to deal with the loss of the thirty-four (34) acres of spray irrigation
facilities.

Operations and maintenance costs for the WWTF consist of three general components;
chemicals, power/electricity and labor. For the purposes of this study, only costs
associated with processes after the trickling filter plant will be considered (i.e. chemical
precipitation plant, spray irrigation facilities and rapid infiltration basins). According to
City personnel, the amount of labor required for final treatment of the trickling filter
effluent when operating any process or combination of processes is approximately the
same. Therefore, the labor component will be ignored and onty power/electricity and
chemical costs will be considered.

C. Historical Population

The population of the City of Detroit Lakes has shown a steady increase over the past
fifty years. The Minnesota Department of Employment and Economic Development
estimates the City’s 2003 population to be 7,562. The chart on the following page shows
how the population has changed over the years.

Preliminary Engineering Report - Page 17
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Future Waste Loads and Population Projections

The City’s average daily flow at the wastewater treatment facility in the year 2003 was
approximately 1.0 million gallons per day (MGD) with a maximum monthly average
flow of approximately 1.3 MGD in July.

To calculate the per capita daily sanitary sewer discharge from all residential users in the
City of Detroit Lakes we obtained water production records and billed water useage
records from City Personnel. After excluding the City’s large water users, the per capita
daily discharge is estimated to be 100 gpcd.

During wet weather months of the year, the City’s wastewater treatment facilities can
handle flow from an additional 3,400 residents, based on the trickling filter plant’s design
flow of 1.64 MGD and assuming no other significant industrial or commercial users are
included.

During the winter months, the City is limited to a design flow of 1.44 MGD, which is the
design flow of the chemical precipitation plant. Assuming a winter flow of
approximately 1 MGD, the City’s wastewater treatment facilities can handle an additional
4,400 residents, assuming no additional significant industrial or commercial users.

Preliminary Engineering Report Page 18
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V. ALTERNATIVES CONSIDERED

Do Nothing — Extend Operation of Chemical Precipitation Plant

1. Description

This alternative would consist of extending the operational period of the chemical
precipitation plant. Effluent from the City’s existing stabilization pond would be treated
for phosphorus at the chem. plant during summer months. Currently, discharge operations

from the stabilization pond consist of spray irrigation or use of the rapid infiltration
basins.

2. Design Criteria

The existing infiltration basins and the remaining 20-acres of spray irrigation facilities
will continue to operate as they have been. Historically, the infiltration basins have been
averaging approximately 0.75 mgd during their months of operation. It is assumed that
this will continue. The existing fifty-four (54) acres of spray irrigation facilities are
permitted to apply 130 million gallons annually. This amounts to an application rate of
approximately 7.3 feet per acre per year. Assuming an application rate of 6 feet per acre
per year on the remaining 20 acres, the City would be able to apply approximately 0.25
mgd. Therefore, under average influent flow conditions, the chemical precipitation plant

will need to treat approximately 25 million gallons between the months of May and
October.

3. Maps & Schematics

E.!

No additional facilities will be required as a result of implementing this alternative.
Figure V.1, on the following page, is a process schematic of the existing chemical
precipitation plant. Note that the City currently feeds ferric sulfate instead of lime. Refer
to Figure II.1 for a layout of all existing facilities.

4, Environmental Impacts

There will be no adverse environmental impacts as a result of the implementation of this
alternative. '

5. Land Requirements

No additional lands will be required under this alternative.

Preliminary Engineering Report ‘ Page 19
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6. Costs
a. Capital Costs

No up-front capital costs will be required to implement this alternative.

b. O&M Costs

This alternative will require running the chemical precipitation plant during the
summer months to treat trickling filter plant effluent that cannot be handled by the
remaining spray irrigation facilities and rapid infiltration basins. Based on
average historical effluent flows, this amounts to treating approximately 25
millions gallons between the months of May and October. The following chart
shows the additional volume needed in red. It shows a maximum day of
approximately 0.28 MGD, a minimum day of approximately 0.013 MGD and an
average day of approximately 0.15 MGD. Based on figures obtained from City
personnel, in order to treat this additional flow of 25 million gallons, an estimated
additional annual cost of $3,808 will be needed for chemicals and an estimated
additional annual cost of $15,000 will be need for power/electricity.

I R

WWTF CAPACITY
DETROIT LAKES, MINNESOTA

OPERATIONS — ALTERNATIVE "A”

:i-

3 MGD

ADGITICNAL CHERECAL PLANT OPERATION

2 neo TRICKLING FILTER PLANT APPRUX. 25 MILLIDH GaliOn
CHEM. PRECIP. PLANT DESIGH FLOW = 1.64 MGD
DESIGH FLOW = 1.44 MGD SPRAY IHRIGATION
- 20 ACRES @ 6.0 = 0,2555 MGD

s

/'— ANG. IHFLUENT FLOW

1 MWGD

SEP 05 B
btc ‘03
K o

JAH "6
FEB '03
MAR *03
APR "G
HAY 'O
Um0
L0

Preliminary Engineering Report Page 21
Wastewater Treatment Facility — Detroit Lakes, Minnesota




B. Additional Spray Irrigation Facilities
1. Description

This alternative consists of purchasing additional lands for spray irrigation facilities and
installing additional pumping facilities, a forcemain and irrigation facilities.

2, Design Criteria

Itis anticipated that any new spray irrigation facilities will be subject to a lower
application rate than the existing facilities are. For this conceptual design, that
application rate is assumed to be 30 inches per acre per year.

Several sites were considered for possible new irrigation facilities. Figure V.2, on the
following page, shows the most probable location chosen for additional facilities. It is
located west of the City, just southwest of Long Lake.

New facilities would include pumping facilities, approximately 18,000 lineal feet of 16
forcemain and a 1,160 foot radius center pivot irrigation system. Based on the new
assumed application rate, this new facility will be able to apply approximately 80 million
gallons annually or an average of 0.43 mgd during its operating months. It is also,
assumed that several monitoring wells would also need to be installed.

3. Maps & Schematics

As previously stated, Figure V.2 shows the proposed location for the new spray
irrigation facilities.

4. Environmental Impacts

An in-depth environmental review is beyond the scope of this study. However, before
implementation of this, or any, alternative, a detailed environmental assessment will need
to be conducted to ensure that all possible impacts are identified and all interested
agencies have an opportunity to comment.

5. Land Requirements

The new spray irrigation facilities will require approximately 125 acres of land.

Preliminary Engineering Report Page 22
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6. Costs
a. Capital Costs

Based on the conceptual design for this alternative, an Engineer’s Preliminary
Opinion of Capital Cost was prepared. This is included in the Appendix. The
estimated capital cost for this alternative ig $2,185,595,

b. O&M Costs

The operations and maintenance costs for this alternative include an increase in
electricity needed due to the increased pumping distance. It is estimated that an
additional annual cost of $3,000 will be needed for electricity.

It is also common practice for the City to charge the depreciation of fixed assets
as an O&M expense. It is estimated that an additional annual cost of $7,000 will
be need for depreciation of equipment.

C. Convert Spray Irrigation Areas to Rapid Infiltration Basins
1. Description

This alternative would consist of converting a portion of the remaining spray irrigation
areas to rapid infiltration basins.

2. Design Criteria .

It is anticipated that the City will have approximately 20 acres of spray irrigation area
remaining after the expansion of the Becker County Airport. Figure V.3, on the
following page, shows converting the remaining areas to the south and west of the airport
to rapid infiltration basins, while the area to the north of the airport remains as spray
irrigation.

The new infiltration basins would have a floor area of approximately 14 acres and the
spray irrigation would be approximately 5 acres. Operating as currently permitted, the
irrigation facilities would be able to apply approximately 10 million gallons annually or
an average of 0.053 mgd. The new infiltration basins, operated at 5 acres at a time,
would be able to apply 112 million gallons annually or an average of 0.40 mgd.

A detailed hydrogeological investigation will need to be performed, as a part of this
alternative, before a final design can be developed.
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In addition, final approval of this alternative would be required by the Federal Aviation
Administration. The new RIB’s would have to meet the requirements of the FAA’s
document on hazardous wildlife attractants on or near airports.

3. Maps & Schematics

As stated previously, Figure V.3 shows the areas to be converted to infiltration basins
under this alternative.

4. Environmental Impacts

An in-depth environmental review is beyond the scope of this study. However, before
implementation of this, or any, alternative, a detailed enviromnental assessment will need
to be conducted to ensure that all possible impacts are identified and all interested
agencies have an opportunity to comment,

5. Land Requirements

No additional lands will be required under this alternative. Some permanent and/or
construction easements may be required for basin influent piping.

6. Costs

a. Capital Costs

Based on the conceptual design for this alternative, an Engineer’s Preliminary
Opinion of Capital Cost was prepared. This is included in the Appendix. The
Cost Opinion shows a total project cost of $1,486,500 for this alternative.

b. O&M Costs

No additional operations and maintenance cost will be necessary under this
alternative.
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D. Construct Additional Rapid Infiltration Basins

1. Description

This alternative would keep the remaining spray irrigation facilities in service and
construction additional rapid infiltration basins.

2. Design Criteria

The City owns a parce] of Jand located directly north of the existing chemical
precipitation plant and existing rapid infiltration basins, Figure V.4, on the following
page, shows a conceptual design of how a portion of this land would be converted 1o
approximately 6 acres of additional rapid infiltration basins under this alternative.
Operated 2 acres at a time, the new infiltration basing would be able to apply
approximately 44 million gallons annually or 0.17 mgd.

A detailed hydrogeological investigation will need to be performed, as a part of this
alternative, before a final design can be developed.

__ In addition, an extensive soils investigation would be required to confirm that existing
! soils are appropriate for these facilities. Preliminary investigations revealed that the area
being considered under this alternative is the area most likely to be suitable for rapid

infiltration basins. M

3. Maps and Schematics

As previously stated, Figure V.4 shows a conceptual design for the new rapid
infiltration basins under this alternative.

4. Environmental Impacts

An in-depth environmental revieyw is beyond the scope of this study. However, before
implementation of this, or any, alternative, a detailed environmental assessment will need
to be conducted to ensure that all possible impacts are identified and all interested
agencies have an Opportunity to comment.

5. Land Requirements
No additional lands wil] need to be purchased by the City under this alternative. The

proposed land to be used is currently owned by the City and is used to land apply their
biosolids from the trickling filter plant.
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0. Costs

a. Capital Costs

B Based on the conceptual design for this alternative, an Engineer’s Preliminary
Opinion of Capital Cost was prepared. This is included in the Appendix. The
Cost Opinion shows a total project cost of $680,000 for this alternative.

E b. O&M Costs

The operations and maintenance costs for this alternative include an increase in
electricity needed due to the increased pumping. It is estimate that an
additional annual cost of $3,600 will be need for electricity.

E It is also common practice for the City to charge the depreciation of fixed assets
as an O&M expense. It is estimated that an additional annual cost of $2,500 will
‘ be need for depreciation of equipment.

ﬂ V1. COMPARISON OF ALTERNATIVES

A. Project Design

All alternatives were conceptually designed as per the requirements of the Minnesota
Pollution Control Agency and “The Recommended Standards for Wastewater Treatment
Facilities (1997 Addition)™.

B. Total Annual Costs

Total annual costs for each alternative include costs for debt service, reserve funds (if
any) and operations and maintenance costs. Debt service requirements assumed a 20-
year loan at an interest rate of 3% through the Water Pollution Control Revolving Loan
Fund administered through the Minnesota Public Facilities Authority. The following
table outlines the total annual costs associated with each alternative:

Alternative Debt Service Reserve Fund Q&M Expenses | Total Annual Cost
A $0 $0 $19,000 $19,000
B $147,000 $0 $10,000 $157,000
C $100,000 $0 $0 $100,000
D $46,000 $0 $6,100 $52,100
Preliminary Engineering Report Page 29
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VII. RECOMMENDED ALTERNATIVE

A. Project Design
It is recommended that, at this time, the City do nothing and extend the operation of the
chemical precipitation plant when the airport expansion occurs and they loose a portion
of their spray irrigation facilities. This alternative will require no up-front capital costs
and will require a minor increase in annual operations and maintenance costs.

B. Annual Operating Budget
1. Debt Service
No debt service will be required under this alternative.

2. Reserves

Although no reserve fund is required, the City may wish to consider establishing a
reserve fund for future expansion of their wastewater treatment facilities.

3. O&M
This alternative will require additional chemical feed and additional electricity during
additional hours of operation. It is estimated that this expense will be approximately

$19,000 per year (2004 dollars).

C. User Costs

According to City personnel, there are approximately 3,320 wastewater customers.
Dividing the additional annual costs of this alternative equally over all customers results
in an annual expense of $5.73 per customer, or $0.48 per month.

D. Other Recommendations

As previously stated, there are some operational limitations when attempting to utilize the
chemical precipitation plant in combination with either the spray irrigation facilities or
the rapid infiltration basins. We recommend that the City pursue a study to evaluate
alternatives to alleviate these operational limitations in order to allow increased flexibility
when operating these facilities.

Also, we recommend that a portion, of the City owned parcel north of the chemical
precipitation plant be retained for construction of future rapid infiltration basins or spray
irrigation facilities.
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National Pollution Discharge Elimination System / State Disposal System
(NPDES/SDS)
Permit
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Mi'nri'eset'a Pollution Control Agency

_ September 24 2001

CERTIFIED MAIL |
'RETURN RECEIPT REQUESTED

il = -, . T .
. . . oA
.

The Honorable Larry Buboltz
Mayor, City of Detroit Lakes -
City Hall, P,O. Box 647 -
.Detroit Lakes MN 56502-0647

RE: M'mor Mod1ﬁcat10n NPDES/SDS Perrmt No MN 0020192
' Detroit Lakes Wastewater Treatment Facrhty
Detroit Lakes, Minnesofa :

- Dear Honorable Bnboltz

Enclosed is a copy of the reissued final'modified Natiorial Pollutant Discharge Elimination
System (NPDES)/State Disposal System (SDS) permit for the Detroit Lakes wastewater
treatment facility. This permit supersedes an earlier NPDES permit that was issued on

- August 20, 2001.
It is the responsibility of the Permittee to maintain compliance with all of the terms and

. condrtlons of this permit. -Please carefully review the entire perm.lt

We would like to draw your attention to the following:

: Mercwjf Monitoring
P.11 - Mercury monitoring for SD 003. Mercury momtormg shall take place durmg the months
of Tune, September and December.

P. 19~ SD 002 — Momtormg for Mercury. shall take place, during any quarter that dlscharge
———occurs from the chemical precipitation plant, to the peat absorptlon area..- ‘

P.19 - SD.003 — Monitoring for Mercury shall take place, du:rmg any quarter that discharge
‘occurs from the tapid mﬁltranon basms to the peat absorptlon area and during the allcwed
discharge period. . : :

520 Lafaystte Rd. N.; St. Paul, MN 55155-4194; (651) 296-6300 (Voice); (651) 282-5332 (TTY)

St. Paul Brainerd * Detroit Lakes » Duluth » Mankato * Marshall » Rochester « Willmar; www.pca.state.mn.us
- Equal Opperunity Employer + Printed on recycled paper containing at least 20% fibers from paper recycled by consumers.



The HonorableLarryBuboItz _ R Lo T
September 24,2001 L N R : S

If you have any questions regardmcr any of the terms a.nd conchtmns of the permlt please contact o

- Mlchael Swan of my staff at (218) 846 0786

Smcerely,

~ DobefasA. Hall
Supervisor . _
North/South Major Facilities

DAH/MS:kva
. Enclosures: Minor Modification Permit R
'_ cc: ¥ an'od Christen, Detroit Lakes. Wastewater Treatment Facility Operator (w/ enclosure)

~ Jeff Lewis, MPCA Regional Office, Detroit Lakes (w/enclosure)
- Mike Swan MPCA Regional Ofﬁce Detro1t Lakes (W/enelosure)
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STATE OF MINNESOTA

Minnesota Pollution Controll Agency -

‘North District

National Pollutant Discharge Elimination System (NPDES) and
~ State Disposal System (SDS) Permit MN 0020192

PERMITTEE The City of Detrmt Lakes ~

FACILITY NAME: Detr01t Lakes Mumclpal Wastewater Treatment Facxhty
RECEIVING WATER: A wetland (Class 2D water) and thence to St. Clalr_Lake'

CITY OR TOWNSE[tP: I)e_ti'oit Townshi-p _ COUNTY: Becker County
REISSUANCE DATE: September 24, 2001 . ' EXPIRATION D{&TE} July 31, 2006.

The state of Minnesota, on behalf of its citizens through the Minnesota Pollution Control Agency
(MPCA), authorizes the Permittee to opcrate a disposal system at the facility named above, and to
discharge from this facility, to the receiving water named above, in accordance w1th the requirements of
this permit..

The goal of this permit is to protect water quality in accordance with Minnesota and U.S. statutes and
rules, including Minn. Stat. chs, 115 and 116, Minn. R. chs. 7001, 7050, and the U.S. Clean Water Act.

This pcrmit is a modification of an existing pernﬁt which was issued on August 20, 2001. This modified
-permit is effective on the issuance date identified above and supcrsedes the previous permit issued for
this facility.

This permit and the authorization to discharge shall expire approximately five years from the date of final
issuance. The Permittee is not authorized to discharge after the above date of expiration. In order to
receive authorization to discharge beyond the above date of expiration, the Permittee shall submit such
‘information and forms as are required by the MPCA no later than 180 days prior to the above date of
expiration pursuant to Minn. R. 7001.0040. ‘

Signaturc:' OM., 8"0%- .

Ann Foss for Karen A. Studders

Manager  Commmissioner
North/South Major Facilities Minnesota Pollution Control Agency

If you have questions on this permit, including the specific permit requirements, permit reporting or
permit compliance status, please contact: ‘

Minnesota Poliution Control Agency

520 Lafayette Road North

St. Paul, MN 55155-4194

Telephone: (651) 296-6300

Fax: (651)297-8683

Telephone Device for Deaf {TTY): (651) 282-5332

Printed on recyeled paper containing at least 10% paper recycled by consumers
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REPORT SUBMITTAL SUMMARY
Discharge Monitoring Report (DMR) monthly by 21 days afier each calendar month.
Develop and submit a Rapid Infiltration Basm Managemcnt Plan 90 days after ﬁnal relssuance of
this permit.
Toxicity Test Submittals:
Submit the results of each year test batteries within 30 days of test completion.
Submit the results of the final test battery with the application for penmt Teissuance.
Orgar_uc Priority Pollutant Submittal:
Submit the resulis of the first priority pollutant sampling event by November 21, 2002,
Submit the results of the second priority pollutant sampling event by November 21; 2003.
Submit the results of the third or final sampling event with the application for permit
: reissuance.
f_ Ground Water Monitoring Report due on the May, Aungust, and November DMRs.
Annual:Report for the Land Application of Biosolids due by Deccmber 31 following the
end of each Cropping year. :
ubmit an Option Evaluation Report by December 31, 2003 that includes optlons considered; -
: selected option, and schedule of 1mplementat1on
ubmit a progress report by October 31, 2004 stating the goals, decision and dlrectlon the city is -
~ taking before expiration of this permit.
and Application Management Plan for the spray irrigation sites, Plans and Specifications for any
constructions must be submitted before expiration of penmt
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TREATMENT FACILITY DESCRIPTION AND LOCATION

The application and plans indicate that the original treatment system consists of a pumping station,

. bar screen, comminutor, aerated grit removal, primary settling tank, two trickling filters, secondary
settling tank, chlorine comtact tank, three-acre aerated pond with floating aerators (4.75-day
detention time), 25-acre stabilization pond (18-day detention time), effluent pumping station,
chemical precipitation unit, chlorination unit, two dual media filters, 18 infiltration basins with
underdrains and one infiltration basin without underdrains totaling 21.75 floor acres, a 450 foot long
effluent dispersion ditch, two irrigation pumps, four on-land spray irrigation areas totaling 54 acres
equipped with fixed nozzles, two lime'sludge concentration tanks, and three lime sludge lagoons.

. The mechanical facility includes two old sludge digesters and a sludge storage tank, which have been -

retained for firture storage capacity. . ‘ - ' '

- The facility was remodeled in 1995-1996 and completed in 1997. Remodeling included a new
' pumping station, bar screen, aerated grit removal, two primary clarifiers - 40 foot in diameter with
proposed maximum month design of 3,900 Ib./day, one primary digester, one secondary digester, and
standby power generation. The original units were replaced except the comminutor, which was
eliminated from the system. R ‘ ‘ - I

The facility includes-15 ground water monitoring wells as shown on the map on pége. 6 of this
perinit. This is a Class A facility. : ‘ N

The facility is designed to treat an average annual influent flow of 1,640,000 gallons per day, with a
five-day biochemical oxygen demand (BODs) strength of 320 milligrams per liter (mg/L). The
January 1, 1988, design average wet weather flow for this facility has been calculated to be
3,000,000 gallons per day. This flow is used to set a baseline for nondegradation review. Any
‘expansion that increases the discharge by more than 200,000 gpd above the baseline design flow
shall be subject to nondegradation review pursuant to Minn. R. 7050.0185, subp. 1.

The facility discharges from the Chemical Precipitation plant to the effluent dispersion ditch (SD 00 __
(Discharge 010)) and then into a 20-acre peat bog area (wetland, 2D water) located in the northeast
end of St. Clair Lake. ; o '

From approximately April 15 to December 31, the freated effluent may be applied to the infiltration.
basins. The infiltration basins are operated by filling the basins up to three inches. The basins are
then rested until they are dried. Excessive ground water is collected in the underdrains and
discharged to the dispersion ditch (SD 003). The underdrains beneath the infiltration basins are.
typically left open; however, the underdrains must be plugged if the total phosphorus levels excee
the 1.0 mg/1 limit applies to discharges that affect the lake. - o

- From approximately May 15 to October 31, the treated effluent 1is applied to the spray irrigatio
areas. The infiltration basins may be used concurrently with the spray irrigation system.

The facilities are further described in plans and specifications on file with the MPCA (WPC 367
dated December 29, 1961, and Permit #8524 dated July 15, 1974) and in engineering rep
prepared by Winston C. Larson and Associates, Detroit Lakes, Minnesota. The facility
expanded and upgraded in 1995. Plans and specifications for the upgraded facilities were prep
by Larson-Peterson & Associates and are on file with the MPCA. -

There are no bypass points known to exist in the disposal system.
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DESIGNATED MONITORING SITES . .
Site Type of Site Monitored - Township/ Latitude/Longitude
. Number | - Range Location o
SD 002 | Discharge from Chem. Plant SW¥a, NW, Section 33, 47° 47 40"N;
| ' T 139N, R41 W 95° 52' 30"W
SD 003 Discharge from RIBs SW¥, NW¥, Section 33,
_ 3 TI39N,R4IW
WS 002 Internal Waste Stream ' :
WS.003 | . Stabilization Ponds fo Spray
e ' Trrigation Site ' :
WS 004 | Stabilization Ponds to Rapid NWY, Section 33,
: Infiltration Basins TI139N, R41W
WS 008 Intermediate Bio-Solids to
A E Land Application -
‘LA 014 ~ Spray Irrigation Sites - E1/2, Section 29
' Field1 &2 TI139N,R41 W
LA 015 _Spray Irrigation Sites SWl, SW¥%, Section 28;
. " Field3 & 4 NW¥, NW%, Section 33;
TIION,R41W
GW 001 .-Monitoring Well # 1 SEY,SEY,NEY4, Section 32,
- Unique Well # 495626 TI39N,R41W
GW 002 Monitoring Well # 2 NEV.,NWV4,NEY:, Section 32,
" Unique Well # 495624 TI39N,R41W
GW 003 Monitoring Well # 3 SEV4,NWY4,SEY4, Section 29,
Unique Well # 495634 TI139N,R41W
Monitoring Well # 4 SEY4,SWVi NEY, Section 29,
Unique Well # 495622, - TI39N,R41W
Monitoring Well #5 NEY%,SEV4,NEV4, Section 29,
Unique Well -# 495633 TI139N,R41W
Monitoring Well # 6 NEY4,NEYW,SEV4, Section 29,
Unique Well # 495632 TI139N, R41W
Monitoring Well #7 SEY,NEY4,SEV4, Section 29,
Unique Well # 495623 TI139N,R41W
Monitoring Well #8 SEYe,NWY.,SWY, Section 28,
Unique Well # 495625 TI139N,R41W
Monitoring Well #9 NWV4,SWV,SW, Section
Unique Well # 243503 28, TI3ON, R41W
Monitoring Well #10 NWYa,NWV:,NW%, Section
Unique Well # 495631 33, TI39N, R41 W
Monitoring Well #11 NEY NWYiNWY, Section
Unique Well # 495635 33, TI3ON, R41W
Monitoring Well #12 NWY,NWY,NWY, Section
Unique Well # 243493 33, TI39N,R41W
Monitoring Well #13 SW¥a,NWY:,NWYs, Section

Unigue Well # 243495

33, TI39N,R41W
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GW 014 Monitoring Well #14 SW,SWW, NW, Section
Unique Well # 243508 33, T139N,R41W
GW 015 Monitoring Well #15 NWWNEY:, SWY, Section 33,
Unique Well # 495627 TI3ON,R41 W
Facility Location
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- Flow Diagram
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yund Water Stations

‘Station  Type of Station
W00l - Well, Downgradient
EWOOZ‘ Well, Upgradient
TGW003 Well, Downgradient

W004 Well, Upgradient
Well, Upgradient
Well, Dowr:gradjcnt
Well, Downgradient
_We]l, Downgradient
Well, Downgradient
Well, Downgradient
Well, Downgradient
Well, Downgradient -
Well, Downgradiénf
Well, Downgradient
Well, Downgradient

. Type of Station
Spray Iirigation Site, Domestic

Spray Irrigation Site, Domestic

Type of Station
Effluent To Surface Water

~ Effluent To Surface Water

Type of Stafion
" Influent Waste

Intermediate: WW to Land
Intermediate: WW to Land

Intermediate: Biosolids to Land

Summary of S,tationé‘ . |

"Local Name

MW-2
MW-3_
MW-4
MW-5
" MW-6
MW-7 .
MW-8
MW-9
. MW-10
. MW-I1

o MWA12

MW-13
MW-14
MW-15

Local Name

Local Name )
Chem PPT Plant to Unnamed Wetland

Underdrains to Unnamed Wetland

Local Name
Influent Waste Stream

Stabilization Pond to Spray Irrig. Sites
Stabilization Ponds fo RIBs
Biosolids Production Site #1

Page 8
Permit #: MN0020192
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The Permittee shall comply with the limits and monitoring requirements as specified below. SR
W 001, GW 003, GW 006, GW 007, GW 008, GW 009, GW 010, GW 011 .
Parameter Limit Uniis Limit Type Effective Period |Sample Type[Frequency] Notes
“hloride, Total 250 mg/L Instantaneous Maximum Apr, Jul, Oct | Grab 1 x Month
Intervention
llevation of GW Relative to Monitor Only| feet Single Value Apr, Jul, Oct | Measurement, { 1 x Month
fean Sea Level ' ‘ Instantaneous :
Jitrogen, Ammonia, Total (as N) {Monitor Only| ‘mg/L Single Value Apr, Jul, Oct Grab 1 x Month
Jitrogen, Kjeldzhl, Total Meniter Only| mg/L Single Value Apr, Jul, Oct Grab 1 x Month
ditrogen, Nitraie, Toial (as ¥) 10 mg/L Instantaneous Maximum Apr, Jul, Oct Grab 1 x Month
Intervention ]
H, Field Monitor Only| SU Single Value Apr, Jul, Oct Grab 1 x Month
specific Conductance, Field Monitor Only|umh/cm - Single Value Apr, Jul, Oct Grab 1 x Month
lemperature, Water Monitor Only| Deg C Single Value Apr, Jul, Oct Grab 1 x Moath
W 002, GW 004, GW B05 _
Parameter Limit Units Limit Type Effective Period ;Sample Type|Frequency] Notes
Chloride, Total Monitor Only} mg/L | Single Value . Apr, Jul, Oct Grab 1xMonth | -
Ilevation of GW Relative fo Monitor Only] feet Single Value Apr, Jul, Oct Measurement, | 1 x Month
vlean Sea Level Instantaneous .
Vitrogen, Ammonia, Total (as N} {Monitor Only} mg/L Single Value Apr, Jul, Oct Grab 1 x Month
Nitrogen, Kjeldahl, Total Monitor Only] mg/L Single Value Apr, Iul, Oct Grab 1 x Month
Nitrogen, Nitrate, Total (as N) Monitor Only] mg/L Single Vale Apr, Jul, Oct Grab 1 x Month
’H, Field Monitor Onlyy SU Single Value Apr, Jul, Oct Grab 1 x Month
3pecific Conductance, Field Menitor Only} umb/cm Single Value . Apr, Jul, Oct Grab 1 x Month
Femperature, Water Monitor Only| Deg C Single Value Apr, Iul, Oct Grab 1 x Month
GW 012, GW 013, GW 014, GW 015 . 5
Parameter Limit Units Limit Type Effective Period |Sample Type|Frequency]®
Chloride, Total 250 mg/L Instantaneous Maximum Apr, Jul, Oct Grab 1 x Month
‘ Intervention
Elevation of GW Relative to Monitor Only} feet Single Value Apr, Jul, Oct Measurement, § 1 x Month
Mezn Sea Level . Instantaneous
Nitrogen, Ammonia, Total (as N} [Monitor Only| me/L Single Value Apr, Jul, Oct Grab 1 x Month
Nitrogen, Kjeldahl, Total Monitor Only| mg/lL. Single Value Apr, Jul, Oct Grab 1 x Month:
Nitrogen, Nitrate, Total {as N) 10 mg/L Instantaneous Maximum Apr, Jul, Oct Grab
Intervention :
pH, Field Monitor Only] SU Single Value Apr, Jul, Oct Grab
Phosphorus, Total (s P} Monifor Only{ mg/L Single Value Apr, Jul, Qct Grab
Specific Conductance, Field Monitor Onlyjumbh/cm Single Value Apr, Jul, Oct Grab
Temperature, Water Monitor Only} Deg C Single Value Apr, Jul, Oct ~ Grab




it Mﬁgﬁﬁec}: September 24, 2001
Cinit Expires:  July 31, 2006

* The Permittee shall comf:»ly with the limits and monitoring requirémeﬁts as specified below.

Page 10

Limits and Monitoring Requirements ,
. . Permit # MN0020152-

g)‘)yax.\/ L ‘

LA 014 - . :
B Parameter | Limit Units Limit Type | Effective Period Sample Type|Frequency] Notes
!‘,a Of Disposal, Used . 31.13 acres Instantaneous Maximum May-Oct Estimate 1 x Month 13
Jreanic Matter, Total In Soil Monitor Only| % Single Value Sep-Aug Composite | .1 x Year 9
23 1 To I Soil To Water - {Monitor Only; SU . Single Value Sep-Aug Composite | 1x Year 9
gsphoms, BRAY PI Ext In Soil [Monitor Onty| Ib/acr’ Single Value Sep-Aug Composite | Ix Year 5
'orassinm, NH4AC, ExtIn Soil  [Monitor Only] Ib/acr Single Value Sep-Aug Composite 1x Year 9
i fic Conductance Monitor Onlyjmmb/cm| Instantaneous Maximum Sep-Aug Composite I x Year 9
215 5 Pray Eov, | ‘ '
" Parametfer Limit Units Limit Type | Effective Period |Sample Type|Frequency| Notes
irea Of Disposal, Used . 22.84 acres Instantaneous Maximum May-Oct Estimate 1 x Month 13
'nic Matter, Total In Soil Monitor Only| % Single Value -Sep-Aug -~ Composite 1x Year 9
, 1 To 1 Soil To Water Monitor Ozly] SU Single Vale Sep-Aug Cormposite 1x Year 5
phorus, BRAY PI Ext In Soil [Monitor Only] Ib/acr Single Value Sep-Aug Composite " | 1x Year 9
tassium, NHAAC, Ext In Soil  {Monitor Only] Ib/acr Single Value Sep-Aug Composite ! x Year 9
fic Cenductance Monitor Only mmh/cml Single Value Sep-Aug Composite 1% Year 9
2 pHern PDseAerse .
- Parameter Limit | Units Limit Type | Effective Period Sample Type|Frequency| Notes
; Carbonaceous 05 Day (20 227 | kg/day | Calendar Month Average Jan-Dec Grab 3% Week
arbonaceous 05 Day (20 20.0 mg/L | Calendar Month Average Jan-Dec Grab 3 x Week
arbonaceous 05 Day (20 340 kg/day | Maxinmum Calendar Week Jan-Dec - Grab 3 x Week
. Average .
arbonaceous 05 Day (20 " 30.0 mg/L | Maximum Calendar Week Jan-Dec Grab 3 x Week
& : Average | ‘
arbonaceous 03 Day (20 g5 % Minimum Calendar Month _ Jan-Dec Calculation | 3 x Week
Average - N
Menitor Only| mg/L. Daily Maximum Apr-Oct Grab 1 x Day 2
200 #100m! | Calendar Month Geometric Apr-Oct Grab 3 x Week
Mean
Monitor Only} mgd Calendar Month Average Jan-Dec Measurement, | 1 x Day
- - Continuous
Moniter Onlyj] MG Calendar Month Total Jan-Dec Measurement, | 1 x Day
Continuous
Moritor Only{ ng/L Single Value Mar, Jun, Sep, Dec Grab 1 x Month 14
: _Om'ﬂ, Total (as N) [Monitor Only] mg/L Single Value Jan-Dec 24-Hour Flow | I x Month
: . : : Composite
Monitor Only] mg/l. | Calendar Month Minimum Jen-Dec Grab 3 x Week 3
9.0 sSU Calendar Month Maximum Jan-Dec Grab 3 x Week ]
6.0 sU Calendar Month Minimum Jan-Dec Grab 3 x Week 1




ermit Modified: September 24, 2001
ermit Expires: July 31, 2006 )
' The Permittee shall comply with the limits and monitoring requirements as specified below.
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Limits and Monitoring Requirements L
‘ . Permit #; MN0020192

B
O

C g P LU DI zp

D 002 .
Parameter Limit | Units Limit Type | Effective Period [Sample Type|Frequency| Notes
*hosphorus, Total (as F) 6.2 kg/day | Calendsr Month Average - Jan-Dec -+ Grab 3 x Week
‘hosphorus, Total (as P} 1 mg/L Calendar Month Average Jan-Dec Grab 3 x Week
iolids, Total Suspended (TS8) 227 kg/day § Calendar Month Average Jan-Dec Grab 3 x Week
iolids, Total Suspended (TSS}) 20.0 mg/L | Calendar Month Average Jan-Dec . Grab 3 x Week
iolids, Total Suspended (TSS) 340 kg/day | Maximum Calendar Week Jan-Dec Grab "3 x Week
- Average )
jolids, Total Suspended (TSS) 30.0 mg/L | Maximum Calendar Week Jan-Dec Grab 3 x Week
. ] ' Average -
jolids, Total Suspended (TSS) 85 % Minimum Calendar Month Oct-Apr Calculation | 3 x Week
lercent Removal Average
3D 003 RITB Dlchavye . . :
Parameter ‘ Limit | Units Limit Type . Effoctive Period {Sample Type|Frequency; Note
30D, Carbonaceous 05 Day (20, 227 kg/day | Calendar Month Average Apr-Dec © Grab 3 x Week 10
deg C) '
30D, Carbonaceous 05 Day (20 20 mg/L Calendar Month Average Apr-Dec Grab 3 x Week 10
Jdeg O) )
30D, Carbonaceous 05 Day (20 340 kgfday | Maximum Calendar Week Apr-Dec Grab 3 x Week
Jea O) ' Average
30D, Carbonaceous 05 Day (20 30 mg/l. | Maximum Calendar Week Apr-Dec Grab 3 x Week
Jeg C) Average
“hilorine, Total Residual Maonitor Oaly} mg/L Daily Maximum Apr-Oct Grab 1 x Day
7ecal Coliform, MPN ar 200 #100ml | Calendar Month Geometric Apr-Oct Grab 3 x Week
viembrane Filter 44.5C Mean ‘ B
vlercury, Total (as Hg) Monitor Only] ng/L Single Value Mar, Jun, Sep, Dec Grah 1 x Month {:
Jxygen, Dissolved Monitor Only} mg/L. | Calendar Month Minimum Apr-Dec Grab 3 x Week |
sH 9.0 SU . | Calendar Month Maximurm Apr-Dec Grab 3 x Weck
H 6.0 sU Calendar Month Minimum | Apr-Dec Grab 3 x Week,
>hosphorus, Total {as P) 11.0 kg/day | Calendar Month Average - Apr-Dec Grab 3 x Week:
?hosphorus, Total (as F) 1.0 mg/L Calendar Month Average Apr-Dec Grab 3 x Week:
Solids, Total Suspended (TSS) 227 kg/day | Calendar Month Average Apr-Dec Grab -
Solids, Total Suspended (TSS) 20 mg/L Calendar Month Average Apr-Dec Grab
Solids, Total Suspended (TSS) 340 kg/day | Maximum Calendar Week Apr-Dec Grab
Average
Solids, Total Suspended (TSS) 30 mg/L | Maximum Calendar Week Apr-Dec Grab
- Averace
WS 002 L »n 9‘
Parameter Limit | Units Limit Type |l . Effective Period |Sample Type
BOD, Carbonaceous 05 Day (20 {Monitor Only} mg/L Calendar Month Average Jan-Dec 24-Hour Flow
Deg C) 'Composite
BOD, Carbonaceous 05 Day (20 {Monitor Only] mg/L | Calendar Month Maximum Jan-Dec 24-Haour Flow
Deg O) Coimposite
Flow Monitor Only} mgd Calendar Month Average Jan-Dec Measurement, |+
Continuous
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init Expires: July 31, 2006

1

The Permittee shall comply with the limits and monitoring requirements as specified below.

vS 002 ) , _
i Parameter Limit Units Limit Type | Effective Period Sample. Type|Frequency] Notes
n Monitor Only} mgd Calendar Month Minimum Jan-Dec Measurement, { 1 x Day
- - - ; Continnous
Monitor Only| mgd Calendar Month Total Jan-Dec Measurement, ] 1 x Day
: ; _ Continuous :
Monitor Only] SU Calendar Month Maximum Jan-Dec Grab 3 x Week 1
Monitor Only} SU Calendar Month Minimum ~ Jan-Dec - Grab 3 x Week P
hosphorus, Total (as P) Moniior Only| mg/L Calendar Month Average Jan-Dec 24-Hour Plow § 1 x Week
a - . - ) Composite
ipitation Monitor Only] in Calendar Month Total Jan-Dec Measurement { 1 x Day
lids, Total Suspended (T 55)  |Monitor Only] mg/L Calendar Month Average Jan-Dec 24-Hour Flow | 3 x Week
. Composite | - .
s, Total Suspended (TSS)  Meoniter Only| mg/l. | Calendar Month Maximum Jan-Dec 24-Hour Flow | 3 x Week
‘ ' - Composite
03 S$Fewd T SPray. Ive, _ | |
_ Parameter Limit Units Limit Type Effective Period |Sample TypeFrequency| Notes
;%gprine, Total Residual Monitor Cnly| mg/L Daily Maximum May-Oct Grab 1 x Day 7
|l Cofiform, MEN o Monitor Only| #100ml Single Valae May-Oct Grab 1x Month | 7
¢inbrane Filter 44.5C i : . . . "
oW ’ Monitor Only} mgd Calendar Month Average May-Oct ‘Measurement, | 1 x Day 6
- ‘ . - Continuous
Menitor Only| mgd | Calendar Month Maximum May-Oct Measurement, | 1 x Day 6
i Continuous
Monitor Only] MG Calendar Month Total May-Oct Measurernent, | 1 x Day 6
‘ Continuous :
130 MG  [Calendar Year To Date Total Oct Measurement, | 1 x Day 5
Continuous
Monitor Only} mg/L Single Value May-Oct Grab 1 x Month 7
Ammonia, Total (as N) [Moniter Only] mg/L Single Value May-Oct Grzb I x Month 7
Monitor Only} mg/L Single Value May-Cct Grab 1 x Month 7
Monitor Only| mg/L Single Value May-Oct Grab 1 x Month 7
o A %
Jovid 70 RT3
arameter Limit Units Limit Type | Effective Period Sample Type[Frequency] Notes
Moumnitor Only] mgd Calendsar Month Average Apr-Dec Measurement, | 1 x Day 8
Continuous
Monitor Only} mgd | Calendar Month Maximum Apr-Dec Measurement, | 1 x Day g
' Continuous
Monitor Only| MG Calendar Month Total Apr-Dec Measurement, | 1 x Day 8
Continuous
Monitor Only} MG [Calendar Year To Date Tota] Dec Measurement, | 1 x Day 4
: Continuous
Monitor Only; mg/L " Single Value Apr-Dec Grab 1 x Month 8
Monitor Only| mg/. Single Value Apr-Dec Grab 1 x Month 8
Monitor Only| mg/L Single Value Apr-Dec Grab 1% Month g
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' Limits and Monitoring Requirements

. The Permittee shall comply with the I.U:mts and moﬁitoring Tequirements as specified below.
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LR

WS 008 ‘ . )
Parameter Limit | Units Limit Type || Effective Period [Sample Ty"p e|Frequency] Notes

i rsenic, Total, Dry Weight 75 | mgkg Crop Year Maxitmum ) Sep—Aug , Composite 1x Yealj 12

Eadmium, Total, Dry Weight, (as 8s - mg/kg Crop Year Maximum Sep-Aug CompasLite 1 x Year 12

ngaper, Total, Dry Weight, (as ‘ 4300 mg/kg Crop Year Maximum S;p-Aug Composite 1 x Year 12

::;d, Total, Dry Weight (as Pb) 840 megkg Crop Year Maximum Sep-Aug ' Composif.c | 1xYear 12

Mercury, Total, Dry Weight, (as 57 mglks Crop Year Maximum Sep-Aug Composite 1xYear 12

?\flgi;)lybdcnum Total, Dry Weight 75 mg'kg . Crop Year Mmﬁmm Sep-Aug Composite 1x Year 12

.\Taiscﬁi)Total, Dry Weight, (as N1} 420 mgkg Crop Year Maximum Sep-Aug Composite 1 x Year - 12 . >

Vitrogen, Ammonia, Dry Weight [Monitor Only} % Single Value Seﬁ-Aug Cémposite 1 x Year

Nitrogen, Kjeldahl, Total, Solid . Monitor Only{ %: Single Value .» Sep-Aug Compasite 1x Year

Zraction, Dry Weight - .

3H, Shidge Monitor Only| SU Single Value Sep-Aug Composite 1 x Year

?hosphorus, Total, Dry Weight [Monitor Only] % .Single Value‘ Sep-Aung Compasite 1 x Year

i:tzla)s)sium, Total, Dry Weight (as [Monitor Only] - % Singie Value Sep-Aug Composite 1 x Year

étzlenium, Total, Dry Weight (as 100 mgkg Crop Year. Maximum Sep—Aug Composite 1 x Year 1;7;

;Z)lids, Total Monitor Only| % Single Value Sep-Aug Compasite 1 x Year

Solids, Total Volatile, Percent of |Monitor Only, % Single Value Sep-Aug Compuosite 1 x Year

2}1;2 Total, Dry Weight, (as Zn}) 7500 mg/kg Crop Year Maximum Sep-Aug Composite | 1 x Year
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!_ ' The Permittee shall comply with the limits and monitoring requxrements as specxﬂcd below.

-

lotes:

alyze immediately.
#:alyze immediately. Applicable whenever chlarmc is added..
Analze immediately. S
-—-Report on the December DMR. :
eport total flow on the October DMR. :
écqmred only during periods of discharge to the irrigation site. "No Dlschargc" should be noted othcrwme
equired only during periods of discharge to the irrigation site. "No Dzscharge“ should be noted otherwme Sample should be rcpresentanve of
yal flow to the irrigation site.
equired only during periods of discharge. "No discharge" should be noted on the DMR durmg other times. .
Sample before irrigation or application of comniercial or other supplement fertilizer. The composite shall consist ofa Imxture of 15- 20 subsamples
1 from 0 to 8-inches core. At least one composite sample sha]l be collected for each 40 acres.
0 Sample must be collected in manhole S . :
Sample rowst be collected in manhole and analyze mmcdlatcly ' --
See Tables 3 and 4 in the Monitoring Requirements Scchon of the Domestic Bmsohds SDS chapter of this pem:ut of further mshuctmns about
wEling ﬁcquencms '
3 .- The Permittee is authorized to d1scharge to'the spray irrigation sites from May 15 to October 31 of each year.
The Permittee is required to use EPA Method 1631, Revision B, with Clean techniques Method 1669. Should another mercury analytical method
proved by the U.S. Environmental Protection Agency that has a reportable quantitation level that allows for IowpIcvel efﬂuent charactenzaﬂnn
rmittee is authorized to use that method. Minimum quarterly for the life of the permit.
5.-- The Permittee shall monitor for total phosphorus only in ground water monitoring wells numbers 12, 13, 14, and 15.
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Chapter1. Ground Water Station Requirements - General
1. Lysimeters ' . '

1.1 "Lysimeters" shall be evécuated once, one to two days before sampling.

2. ‘Monitoring Wells

2.1 The Permittee shall mstall maintain and abandon ground water momtonng ‘wells accordmg to the
Minnesota Water Well Construction Code, Minnesota Rules, ch. 4725. Damaged or improperly
constructed monitoring wells shall be repaired or properly abandoned and replaced. Information
on licensed water well contractors is avallabie from the Minnesota Department of Health,

2.2 The Permittee shall submit a detailed momtormg Well log for each momtormg well at the fac111ty
and a detailed US Geological Survey topo graphlcal map 1dent1fymg the location of each well.

2.3 Each monitoring well shall be clearly nurnbered on the out31de of the well Wlﬂl either mdehble
paint or an inscribed number. :

2.4 The monitoring Wells shall be sampled in accordance with "Minnesota Pollution Control Agency,
Water Quality Division: Sampling Protocol for Ground Water Monitoring Wells, July 1997,"
Triplett, et. al. Copies of this publication are available on the internet at
http://www.pca.state.mn.us/water/ groundwater/quamphng html or may be obtained ﬁom the
MPCA by calling (651)296-7162.

Chapter2. Land Application Station Réquirements - General

1. Compliance Schedule

1.1 Submit a report by December 31, 2003. Submit an Option Evaluation Report should inchide bu
not limited to: an assessment of options to reduce loading rates at the current spray m'lgatwn sﬂe
including the acquisition of more spray irrigation acreage.

1.2 Submit a progress report by October 31, 2004. The goal of the Final Progress and
Recommendation Report is to present the conclusion of the spray irrigation evaluation so that
plans and specifications for any modifications or upgrades (such as the acquisition of addition
acreage), if needed, can be included with the application for reissuance of the permit required by
Chapter 8.17, and can be revieved and approved, as needed, for incorporation into the next
reissuance of this permit. '

2. Sampling Locatioﬁ
2.1 Soil samples for Station LAO14 and LAO15 shall be taken at the spray irrigation sites.
3. Soil Samples |

3.1 Soil samples shall be taken in the sprmg before the first n'ngatwn and before the fixst appllc
. of commetcial or other supplemental fertilizer for that year.
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§ Chapter 2. Land Application Station Requirements - General
3. Soil Samples ' o
ﬁ 3.2 Soil samples shall be a composite of a Imxture of 15 to 20_équa11y proportioned subsamples taken
: - from a 0- to 8-inch core. Atleast one composite sample shall be co_llegtecj for each 40 acres on
! ~ the permitted Iand application site. o T ' : .
| 4, Appli{:ation Rates ‘ '

4.1 .Application rates to the land aﬁp}ipation sites LA T4and LA 15) is based on flow limit of WS
003 (130 MG) total until expiration of petmit. . - .

4.2 Nitrogen land 'applicaﬁon applies to the sum of all sources of nitfogeﬁ applied to a permitted
application site. o : o

4.3 If nitrogen is applied to a permitted land application site from other sources including commercial
fertilizer, manure, silage, sewage or wastewater treatment solids and sludges, then these other
nitrogen sowrces shall be included in the sum of nitrogen or sodium applied to determine
compliance with application rate limits at that site. '

‘4.4 The nitrogen application rate shall be calculated as the sum of the fotal annual mass Kjeldahl
' nitrogen and nitrate-plus-nitrite nitro gen applied to the site, divided by the acreage of the site.”

hapter3. Surface Discharge Station Requirements - General
' Sampling Location
1.1 Samples for Sfat_ion SD002 shall be taken at chemical precipi{ation plant.

1.2 Samples for StationSD 003 shéll be taken at the manhole structure located on the northside of
LongLakeRoad_‘ : C ' B - - . _ _

Surface Discharges -
f;2.1 Floating solids or visible foam shall not be discharged in other than trace amounts.
2 Oil or other substances shall not be discharged in amounts that create a visible color film,

-3 The Permittee shall install and maiztain outlet protection nieasures at the discharge stations to
prevent erosion. ' ) '

Ischarge Monitoring Reports

‘The Permittee shall submit monitoring results for discharges in accordance with the limits and
‘monitoring requirements for these stations. Ifnoe discharge occurred during the reporting period,
the Permittee shall check the "No Discharge" box on the Discharge Monitoring Report (DMR).
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Chapter 3. S_urfoce Discharge Station Reouiremeots - General

4. Priority Pollutants - Monitoring Réquirements

4.1 The Perm1ttee shall momtor the effluent for the following specified priority pollutants.
Momtormg shall be for the organic priority pollutants identified under the acid, base/neutral and
pes’ucude fractions using EPA methods 625 and 608 (40 CFR Part 136, October 25, 1984) as
listed in Table IL.of 40 CFR Part 122, Appendix D. :

The foﬂowmg priority pollutant total metals shall also be monitored using either EPA mothod
200.7 or EPA method 200.8 or their corresponding graphite furnace methods found in Table 1B
of 40 CFR 136: cadmium, chromium, copper, lead, nickel and zine. _ ,

4.2 Submlt the results of the first pnonty pollutant sampling event by November 21, 2002.
4.3 Submit the resulis of the second priority pollutant samp]_mcr event by November 21, 2003

4 4 Submit the results of the tl:urd or final sampling event with the application for pem:ut relssuance
. 180 days prior to the CXp]IathIl date of the permit. ‘ L

5. Chronic Tommty Testing

5.1 The Permittee shall conduct a series of five (5) chronic toxicity test batteries af Station SD002 -
within the five-year term of the permit. Sampling for individual test batteries shall not be less
than one (1) year apart and shall be performed each full year following permit issuance. :

5.2 The results of the final test battcry shall be submitted with the application for penmt reissuance
180 days prior to the expiration date of the permit.

6. Chromc Toxicity Testing - Species and Procedural Reqﬁir,ements

6.1 Tests shall be conducted in accordance with procedures outlined in EPA-600/4-91-002
“"Short-term Methods for Estimating the Chronic. Tox101ty of Effluents and Receiving Waters {0
Freshwater Organisms" (Chronic Manual), any revisions to the Manual, and "MPCA Toxm
Test Procedures and Test Conditions for NPDES Permits.”

6.2 Test organisms for each test battery shall mciude the fathcad IMUINNOwW (Pnnephales promelas)
Ceriodaphnia dubia. :

6.3 Static renewal chronic serial dilution tésts of the effluent shall consist of a control, 6, 12
and 100% effluent. At a zero 7Q10 the Receiving Water Concentration RWC) is 100% e

-6.4 All samples collected of the effluent shall be flow proportloned 24-hour composites with
solutions renewed daily from fresh composite. Testing of the effluent shall begin within 3
of sample collection. Receiving water collected outside of the influence of discharge. shall

used for dilution and conirols.
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iC-hapter 3. Surface Discharge Station Requirements - General

6. * Chronic ,Tbxiéity Testing - Species and Procedural Reiluirements

. 6.5 Any other circumstances not covered in Chapter 2, part 6 and hsted cxcepuons, or that reqmre

deviation from which is spemﬁed in Chapter 2, part 6 and hsted exceptlons shall first be- approved
by the MPCA.

7. Chronic Toxicity Testing - Quahty Control and Report Submittals

Eisj

7.1 Any test that does not meet quality control measures, or results which the Permittee beheves
reflect an artifact of testing shall be repeated within two (2) weeks. Individual test battery results
shall be submitted within 30 days of test completion. These reports shall contain information

- consistent with the report preparation section of the Chronic Manual. Thc IVIPCA shalI make the,
final determination regardmg test validity. '

hapter4. Waste Stream Station Requlrements Genel al

Samplmg Location

1.1 Grab samples shall be collected at a point” representatlve of total flow to the system.

1.2 Samples for Station WS 002 shall be taken at a point represcntanve of the mﬂuent waste ﬂow
that enters the wastewater treatment system.

1.3 Samples for Statmn WS 003 shall be taken at a pomt representahve of the efﬂucnt ﬂow ﬁ‘om the
stablhzatlon ponds to the spray irrigation sites. ) :

1.4 Samples for Station WS 004 shall be taket at a pomt representative of the efﬂuent flow from the
stabilization ponds tot he rapid infiltration basins.

1.5 Samples for Station WS 008 shall be taken at a point representatwe of the intermediate B1osohds
waste.

-1 Sampling is required only durmg periods of discharge to the nngatlon sites. If there is no

discharge during the reporting period, the Permittee shall check the "No Discharge" box on the
Discharge Monitoring Report (DMR).

2 Sampling is required only during periods of discharge to the Rapid Infiltration Basins. If there is
- Do discharge during the reporting period, the Permittee shall check the "No Discharge" box on the
Discharge Momtonng Report (DMR).
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Chapter5. Station Requirements - Specific

1. Ground Water Stations

. 1.1 GW 001, GW 002, GW 003, GW 004, GW 005, GW 006, GW 007, GW 008, GW 009, GW 010, -
GW.011, GW 012, GW 013, GW 014, GW 015: Submit a monthly DMR monthly by 21 days
after the end of each calendar month following permit issuance. Momtonng and réport is only
due in the months of April, July and October. :

2. Land Application Stations

2.1 LA 014, LA. 015: Submit a monthly DMR monthly by 21 days after end cf each calendar month
following permit issuance. .

3. Surface Discharge Stahens

3.1 SD 002: Monitoring for Mercury shall take place, during any quarter that discharge occurs from
the chemical precipitation plant, to the peat absoprtion area.

3.2 SD 002: Quarterly momtonng for Mercury shall begin at the first full calendar quarter. following |
permit reissuances. : .

3.3 SD-002, SD 003: Submit a monthly DMR monthly by 21 days after the end of each calendar .
month following permit issuance. :

3.4 SD 003: Moritoring for Mercury shall take place, during any quarter that chscharge oceurs from
the RIBs, to the peat absorptlon area, and during the allowed chscharged period.

3.5 SD 003: Quarterly momtormg for Mercury shall begm at the ﬁrst full calendar quarter followm
permit reissuances. ‘ . ‘ .

4, Waste Stream S-tations

4,1 WS 002, WS 003, WS 004: Submit a monthly DN.[R monthly by 21 days after the end of ea
calendar month following permit issuance,

Chapter 6. Domestic Wastewater, POTW, NPDES/SDS

1. Authorization

1.1 This permit authorizes the Permittee to treat and chspose of domestic wastewater in accordan
with the provisions in this chapter

1.2 25-acre stabilization pond is an intermediate treatment pond and does not have direct dis
Discharge is monitored at either Stations WS 003, WS 004, SD 002 or SD 003.
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; Chapter 6. Domestic Wastewater, POTW, NPDES/SDS

2. Ponds -~ Obse‘rvationé

2.1 The Permittee shall inspect the pond system weekly, and shall take measurements of pond water
depth, estimate the coverage of aquatic plants, floating mats and ice cover on the surface of the
ponds, and note odors, the condition of the dikes and the presence of muskrats. The Permittee
shall maintain records of these weekly inspections for the last three (3) years, and submit the

results on the Discharge Monitoring Report (DMR) supplemental form. - |

2.2 | The Pen:;:nittee shall maintain daily p;ecipita_tion_ rec_:ords,.' 3
3. PermitYioIations _ | S R .).'
3.1 The follomg shall bel consiciered violations of the terms of this p;ermit: ‘
a. Bxceedances of the eﬁfluént limitations at Station SD002.
b. Exce_edanceg of the cfﬂuent‘li;ﬁi't_atiohs at Station SD003. . | S -l - ) , -
c. Discharge to an ice covered receiving water, | | |

- d. Dischargetoa receiving water outside of the acceptable di'schargs periods where adequate
dilution ratios are not met. ' S e AR ‘

Sanitary Sewer Extension Permit

4.1 The Permittee is required to obtain a Sanitary Sewer Extension Permit from the MPCA priorto
 the start of construction of any addition, extension or replacernent to the sanitary sewer. . -

-_i0perator Certification

5.1 The Permittee shall provide a Class A state certified operator who is in direct responsible charge
of the operation, maintenance and testing functions required to ensure compliance with the terms
and conditions of this permit. (Minnesota Statutes, section 115.72)

5.2 The Permittee shall provide the appropriate number of oﬁerators with a Type IV certification to
be responsible for. the land application of biosolids or semisolids from commercial or industrial
Operations. (Minnesota Rules, pt. 7048.0500)

5.3 If the Permittee chooses to meet operator certification requirements through a contractual
.agreement, the Permittee shall provide a copy of the contract to the MPCA. The contract shall
~ Include the certified operator's name, certificate number, company name if appropriate, and
evidence that the operation is being adequately supervised by a properly certified operator.

4 The Permittee shall notify the MPCA within 30 days of a change in operator certification or
contract status. . | '
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Chapter 6. Domestic Wastewater, POTW, NPDES/SDS_' |

6. Pretreatment - Definitions

limitations or requirements on an individual industrial user of the POTW.
6.2 "Sigﬁiﬁcént Industrial User“ (SIU) meé.ns any industrial user that:

a. | discharges 25 ,060 gallons per day or more éf process wastéWater;

,b.. contributes a load of five (5) %o or more of ‘thé capacity of the POTW; or

c. is designated as significant by the Permittee or the MPCA on the basis that the SIU hasa
reasonable potential to adversely impact the POTW, or the quality of its effiuent or residuals,

7. Pretreatment - Permittee Responsibility to Control Users

7.1 1t is the Permittee's responsibility to regulate the discharge from users of its wastewater treatmen
facility. The Permittee shall prevent any pass through of pollutants or any inhibition or :
disruption of the Permittee's facility, its treatment processes, or its sludge processes or disposal .
that contribute to the violation of the conditions of this permit or any federal, state, or local law o

-regulation. -

" 7.2 The Permittee shall prohibit the discharge of the following to its wastewater tréathent facility:

. a. polhitants which create a fire or explosion hazard, including an§ dischafge with a.ﬂaSh po'iﬁt:_'
less than 60 degrees C (140 degrees F); S

b. pollutants which would cause corrosive stru¢tural damﬁg'e,. mmcluding any waste stream with
pH of less than 5.0; .

c. solid or viscous pollutants which would obstruct flow;

‘d. heat that would inhibit biological activity, including any dischargé that would cause the’
temperature of the waste stream at the POTW to exceed 40 degrees C (104 degrees F);

e. pollutants which produce toxic gases, vapors, or fumes that may endanger the health or saft
of workers; or :

f. new sources of non-contact cooling waters, unless there are no cost-effective alternatives

7.3 The Permittee shall prohibit new discharges of non-contact cooling waters unless there is.
effective alfernative. Existing discharges of non-contact cooling water to the Permitee
wastewater treatment facility shall be eliminated, where elimination is cost-effective, ox ¥
infiltration/inflow analysis and sewer system evaluation survey indicates the need for suc
removal.

6.1 An "Individual Control Mechanism" is a document, such as an agrceﬁlenf or pgljmit, that ilmpl_osgsm

Permit Modified: : September 24, 2001 . ‘ : ' Page2l
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: Chépt’er 6. Domestic Wastewater, POTW, NPDES/SDS |

- 7. Pretreatment - Permittee Responsibility to Control Users

7.4 If the Permittee accepts truc:_keéi—in wastes, tﬁe Permittee éhéll evaluate the tfﬁckéd in wastes prior
to acceptance in the same manner as it monitors sewered wastes. The Permittes shall accept
trucked-in wastes only at specifically designated points. L D '

Control of Significa_nf Industriaj Users

8.1 The Permittee shall impose pretreatment requirements on SIUs which will ensure compliance
with all applicable effluent limitations and other requirements set forth in this permit, or any
applicable federal, state, or local law or regulation. These requirements shall be applied to SIUs -
by means of an individual control mechanism, "~ -~~~ T 7

‘8.2 The Permittee shall make no agreement with any user that Would allow the user to contribute an
amount or strength of wastewater that would cause violation of any limitation or requirement in
the permit, or any applicable federal, state or local law or regulation.. o '

Monitoring of Significant Industrial ﬁsers

9.1 The Permittee shall obtain from SIUs specific information on the quality and quantity of the

- SIU's discharges to the Permittee's POTW. Except where specifically requested by the Permittes
and approved by the MPCA, this information shall be obtained by means of representative
monitering conducted by the Permittee or by the SIU under requirements imposed by the
Permittee in the STU's individual control mechanism. Monitoring performed to comply with this

 requirement shall include all pollutants for which the SIU is significant and shall be done ata -

. frequency commensurate with the sigm'ﬂcgzﬁge of the STU. :
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" Chapter 6. Domestic Wastewater, POTW, NPDES/SDS
10. Reporting and Notification

10.1 If a SIU discharges to the POTW during a given calendar year, the Permittee shall submit a
Pretreatment Annual Report for that calendar year, due by J anuary 31 of the follomng year. The
Pretreatment Annual Report shall include: :

a. the name, address, and telephone number of the Permittee’s primary pretreatment contact, and
the names and phone numbers of any other md1v1duals who should be contacted regarding
) aspects of the pretreatment program;

b. a deserlptlon of changes or proposed changes in the Permittee's pretreatment program,
-including changes to its legal authority (sewer use ordmance), Industrial User Indlwdual Control

Mechamsms or pretreatment program procedures, , .

¢. an updated hstmg of the Permlttee s SIUS with additions and deletlons noted and reasons g1ven
. for deletrons . _

d. a summary of monitoring data for SIUs, mcludmg all mdustnal self momtonng and all
monitoring of industrial users by the Permittee; :

e. asummary of all insPeGrions of industrial users performed by the Pemmittee, violations by
industrial users of any requirements imposed by the Perrruttee and enforcement actions taken
against industrial users by the Permittee; and

f a desenptlon of any mterferences upsets or opera’uonal problems at the faclhty, and any -
inereased or unusual levels of pollutants discharged or contained in sludge. The descnptlon sh

include an evaluation of possible causes and an assessment of the effectiveness of the
pretreatment program in prevenhrrcr mterferenee pass- through of pollutants, and contamination
sludge.

10.2 The Permittee shall notify the MPCA in writing of any:
a. SIU of the Permittee's POTW which has not been previously disclosed to the MPCA;

b. anticipated or aetual changes in the volume or quality of discharge by an industrial user th:
could result in the industrial user becoming an SIU as deﬁned mn ﬂ‘llS chapter; or

c. anticrpated or actual changes in the volume or quality of discharges by a SIU that would
require changes to the SIU's individual control mechanism. '

This notification shall be submitied as soon as possible and, where changes are propose'
submitted prior to changes being made.
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japter 6. Domestic Wastewater, POTW, NPDES/SDS

. Reporting and Notification
10.3 Upon noﬁfying the MPCA of a SIU or change in a STU dischérgc as required above, the, - o
Permittee shall submit the following for approvak: o '

‘4. the control mechanism that will be used to control the STU;

- b.a characterization of the SIU's discharge; -

c. a load balance for all pollutanté fof which the SIU is significant, showing the derivation of the .
imits to be applied to the SIU and the loading to the treatment works by the SIU and other users - -

of the treatmient works; and _ : T ‘

d.a plan for monitoring the STU which is consistent with monitoring requjreménts in this - -
chapter. A

104 In a@_idition, the Permittee shall, upon request, submit the following to the MPCA for gpp,rovgl:
4. the Permittee's legal authority to be used for regulating the SIU; and '

b. the Pérmitt_ée‘s procedures for enforcing the requirements imposed on fc}ie SIU. ‘

ed in accordance with Minnesota Rules, ch. 7001 to require

© 10.5 This permit may be modifi
vable under the Federal Genergl ;E’rctrc_eam‘lent_i .

development of a preireatment program appro
Regulation (40 CFR 403). |

: pter7. DomestiqBio’soIids, SDS

Authorization

and land apply domestic wastewater treatment

- 1.1 This permit anthorizes the Permittee to store
Minnesota Rules, ch. 7041.

biosolids in accordance with the provisions in this chapter and

1.2 Permittees who prepare bulk biosolids must obtain approval of the sites on which bulk biosolids
tional quality biosolids. Site application

are applied before they are applied unless they are excep
procedures are set forth in Minnesota Rules, pt. 7041.0800.
.:i_)tification |

1 The Permittee shall provide information needed to comply with the biosolids requirements of
. Minnesota Rules, ch. 7041 to others who prepare or use the biosolids.

Page2d * T
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Chépter 7. Domestic Biosolids, SDS

3. Pollufant Limits

3.1 Biosoiids which are applied to the land must not

must not be applied so that the cumulative amount

Table 1 Ceiling Concentrations

Arsenic - 75 mg/kg |
Cadmium - 85 mg/kg

Copper - 4300 mgkg

Lead - 840 mg/kg
Mercury - 57 mg/kg
Molybdenum - 75 mg/kg
Nickel - 420 mg/kg -
Qelenium - 100 mg/kg
Zinc - 7500 mglkg

Table 2 Cmﬁulative Limits

Arsenic - 37 Ibs/acre

~ Cadmium - 35 Ibs/acre
Copper - 1339 Ibs/acre
1ead - 268 Ibs/acre
Mercury - 15 Ibs/acre

Molybdenum - not established®

Nickel - 375 Ibs/acre
Selenium - 89 Tbs/acre
Zinc - 2500 1bs/acre -

#The cumulative limit for molybdenum has 110

4. Pathogen and Vector Attraction Reductibn

4.1 Biosolids shall be processed,

.

the vector atfraction reduction Tequir

4.2 Biosolids shall be processed
7041.1300 to meet the Class

treated, or be incorporated o1 injected into the soil to meet one
ements in Minnesota Rules, pt. 7041.1400. '

or treated by one 0

B standards for the re

are applied to the land, the site restrictions in Minneso

t been established at the time of permit is

£ the alternativ

exceed the ceiling concentrations in Table 1 ad
s of pollutant in Table 2 are exceeded, . -

duction of pathogens. When Class Bb
ta Rules, pt. 7041.1300 must also be

. Pa_ge_?.S .
 Permit # MN0020192

esin Minnesota{ Rules, pt.
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| Chapter7. Domestic Biosolids, SDS
4. Pathogen and Vector Attréctibn Reduction .

> 4.3 The minimum duration between application and harvest, grazing or public access to areas where
Class B biosolids have been applied to the land is as follows: C o

- a. 14 months for food crops whose harvested parts may touch the soil/biosolids mixture (such as .-
melons, squash, tomatoes, etc.), when biosolids are surface applied, incorporated or injected.

b.- 20 months or 38 months depending on the application method for food crops whose harvested
parts grow in the soil (such as potatoes, carrots, onions, etc.). The 20 month time period is
required when biosolids are surface applied or surface applied and incorporated after they have
_been on the soil surface for at least four (4) months. The 38 month time period is required when
~ the biosolids are injected of surface applied and incorporated within four (4) months of
application. : . ' '

!
.

¢. 30 days for feed crops, other food crops (such as field corn, swest corn, etc.),"héy or fiber
crops when biosolids are surface applied, incorporated or injected. - Vo '

d. 30 days for grazing of animals when biosolids are surface applied, incorporated or injected.

e. One year where there is a high potential for public contact with the site, (such as a reclamation -
site located in populated areas, a construction site located in a city, turf farms, plant nurseries,
etc.) and 30 days where there is low potential for public contact (such as agricultural land, forest,

a reclamation site located in an unpopulated area, etc.) when biosolids are surface applied, .. - -
incorporated, or injected. , SR o e

Management Practices

.:__5.1 The management practices for the land application of biosolids are described in detail in
~ Minnesota Rules, pt. 7041.1200 and must be followed unless specified otherwise in a site
approval letter or a permit issued by the MPCA.~ . -

-2 Overall management requirements:.

a. Biosolids must not be applied fo the land if it is likely to adversely affect a fhreafened or

endangered species listed under Section 4 of the Endangered Species Act or its designated critical
habitat. o : -

b ‘Biosolids must not be applied to flooded, frozen or snow covered ground so that the biosolids
eater wetlands or other waters of the state. ‘

- Biosolids must be applied at an agronomic rate unless specified otherwise by the MPCA in a
ermit. . ' B '

Biosolids shall not be applied within 33 feet of a wetland or waters of the state unless
fied otherwise by the MPCA in a permit.
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Chapter 7. Domestic Biosolids, SDS

6. Monitoring Requirements

6.1 Representative samples of biosolids applied to the land must be aﬁalyzed for the following
. parameters: arsenic, cadmium, copper, lead, mercury, molybdenum, nickel, selenium, zinc, .-
Kjeldahl nitrogen, ammonia nitrogen, total solids, volatile solids, phosphorus, potassium and pH.

6.2 At a minimum, biosolids must be monitored at the frequencies specified in Table 3 for the
' parameters listed above, and any pathogen or vector attraction reduction requirements in
Minnesota Rules, pts. 7041.1300 and 7041.1400 if used to determine compliance with those parts.

Table 3 Minimum Sampling Frequencies

Biosolids Applied* - ' Bio.solids Applied* ¢ - Frequency o

(mwetric tons/365-day period) - (tons/365-day period) (times/365-day period)
C S0but<290 >0 but <320 1
: >=200 but <1,500 ' >=320 but <1,650 4

>=1,500 but <15,000 - >=1,650 but <16,500 -6

>=15,000 >=16,500 12

# Bither the amount of bulk biosolids applied to the land or the amount of biosolids received by a
-person who prepares biosolids that are sold or given away in a bag or other container for
application to the land (dry weight.basis). '

6.3 Tncreased sampling frequencies are specified for the parameters listed in Table 4. Sampling ata
frequency at least twice the minimum frequencies listed in Table 3 is required if concentrations
 listed in Table 4 are exceeded (based onthe average of all analyses made during the previous .
cropping year). : ' ’ SR

Table 4 Increased Frequency of Sampling

~ Arsenic - 38 mg/kg of dry weight
Cadmium - 43 mg/kg of dry weight
Copper - 2150 mg/kg of dry weight
Lead - 420 mg/kg of dry weight.
Mercury - 28 mg/kg of dry weight
Molybdenum - 38 mg/kg of dry weight
Nickel - 210 mg/kg of dry weight

~ Selenium - 50 mg/kg of dry weight
Zinc - 3750 mg/kg of dry weight

7. Records

7.1 The Permittee shall keep records of the information necessary to show compliance with P
concentrations and loadings, pathogen reduction requirements, vector attraction reduction:
requirements and management practices as specified in Minnesota Rules, pt. 7041.1600, s
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8. Reporting Requirements'

8.1 By December 31 fo]iowmc the end of each cr0ppmg year, submit a Biosolids Annual Report for
the land application of biosolids on a form provided by or approved by the MPCA. The report
shall inclide the requirements in anesota Rules, part 7 041 .1700. Submlt the report to:,

B1osohds Coordmator
. Minnesota Pollution ComIoI Agency
520 Lafayette Road
_St. Paunl, M_mnesota 55155~4194

8.2 If, during any cropping year, biosolids were transferred; or not land applied, the Permittee shall
submit a report by December 31 following the end of the cropping year. -The report shall state
that biosolids were not land applied, how much was generated and where they were transfened
to, if applicable. Submit the report to:

Blosohds Coordinator

Minnesota Pollution Control Agency
520 Lafayette Road

St. Paul, Minnesota 55155-4194

8.3 The Permittee must notify the MPCA in writing when 90 percent or more of any of the
cumulative pollutant loading rates listed for any Land Apphcatlon Sltes has been reached fora
site. . . . IR <

l;iapter 8. Total Facility Requ'irem'ents

. Definitions
1.1 "Agronomic Rate" means the sewage sludge application rate (dry weight be.sis) designed to:.

a. provide the amount of nitro, gen Wthh can be unhzed by the food crop, feed crop, fiber crop,
cover crop, or vegetation grown on the land; and

b. minimize the amount of nitrogen in the sewage sludge that passes below the root zone of the
Crop or Vegetatmn grown on the land to the ground water.

"Biosolids" - see "Sewage Sludge.”

"Calendar Month Average" is calculated by adding all dally values measured during a calendar
onth and dividing by the number of daily values measured during that month. The "Calendar
Month Average" limit is an upper limit. '

"Calendar Month Geometric Mean" is calcnlated by multiplying the value of all samples taken
uring the month by each other, where the number of samples =n, and calculating the nth root of
€ product. The "Calendar Month Geomefric Mean" is an upper limit.
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- Chapter 8. Total F acility Requirements
1. Deﬁnitions

1.5 "Calendar Month Maximum" is the highest Value of smgle samples taken throughout the month
The "Calendar Month Ma)omum" is an upper lmit.

1.6 "Calendar Month Mmlmuna" 1s the lowest value of single samples taken throughout the month
The "Calendar Month Minimum" is a lower lnmt :

1 7 "Calendar Month Total" is oalculated by adding all daﬂy values measured during a calendar
" . month. Itisusually expressed in mass or volume units. The "Calendar Month Total" is an upper.
limit.

1.8 "Calendar Year Average" is calculated by adding all sample values meastred dunng a calendar =
year and dmchng by the number of samples measured durmg that year. The "Calendar Year
Average" limit 1§ an upper limit. :

1.9 "Calendar Year Maximum" is the highest value of single samples taken throughout the calendar
year. The "Calendar Year Maximum" is an upper limit. :

1,10 "Calendar Year Total" is caloulated by adding all values measured during'a calendar year. It is"’
usually expressed in mass or volume units. The "Calendar Year Total" is an upper limit.

- 1.11 "Chronic Toxicity Test" is a static renewal test conducted on an exponentially. diluted series of:
effluent. The purpose is to calculate appropriate effect/no effect biological endpoints, specified i
the referenced chronic manual (Chapter 2, part 6). A statistical effect level less than or equal to'.
the Receiving Water Concentration (RWC) constitutes a pos1tve test for chromc tox1<:1ty The
"RWC equals the 100% effluent eoneentranon :

1. 12 "Crop Year Maximum" is the highest value of single samples taken throughout the cropptng ye__
(September 1 - August 31). The"Crop-Year Maximum" is an upper lm:nt '

1.13 "Crop Year Total" is the calculated total quantity of a given measurement for a cropping ye:
(September 1 - August 31). Example: Total quantity of biosolids land applied during the
oroppmg year. The "Crop Year Total" limit is an upper limit. :

1.14 "Grab" sample type is an individual sample collected from one location at one point in ti:oie
1.15 "Instantaneous Maximum" is the highest value recorded when continuous monitoring is us'_
when the reporting frequency is not specifically defined. The "Instantaneous Mammum“ i

an upper limit. The highest value recorded is reported

1.16 "Instantaneous Maximum Intervention Limit" is the maximum value that, if exceeded by
sample the Pernnu.ee must perform specified response actions.
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g Chapter 8. Total Facility Requirements

1. Definitions

- 117 "Maximum Calendar Week Average" is calculated by adding the value of all samples fora -
specific parameter taken within a single week, and dividing by the number of samples taken
during the week. The highest of all of the weekly averages calculated in a calendar month shall
be reported. The "Maximum Calendar Week Average" is an upper limit,

1.18 "Pathogeﬁs;" means organisms that are capable of producing an infection or disease in a ‘
susceptible host. . ' ‘ .

1.19 "Sewage Sludge" means solid, semisolid, or liquid residus geherated during the treatment of
domestic sewage in a treatment works. Sewage sludge includes but is not limited to, s¢um or
. solids removed in primary, secondary, or-advanced wastewater treatment processes, and a ’
material derived from sewage sludge. Sewage sludge does not include ash generated during the
firing of sewage sludge in a sewage sludge incinerator or grit and screenings generated during
preliminary treatment of domestic sewage in a treatment works. Sewage sludge that is acceptable

and beneficial for recycling on land as a soil conditioner and nutrient source is also known as,
biosolids. ‘ ‘

1.20 '{Siﬁgle Value" is a reported value from a single sample or measurement for which there is no

© 1.21 "Storm Water" means storm water runoff, snow melt runoff, and surface runoff and drainage.

1.22 "Yecfor Attréction" means the characteristic of seWage studge that attracts roden_ts_, ﬂiqs;
mosquitoes, or other organisms capable of transporting infectious agents.

2.1 Samples and measurements required by this permit shall be representative of the monitored
 activity and shall be analyzed by a laboratory certified by the Minnesota Department of Health
for the applicable permitted parameters. Analyses of dissolved oxygen, pH, temperature and total
residual chlorine do not need to be completed by a certified laboratory. '

-2 Sample preservation and test procedures for the analysis of pollutants shall conform to 40 CER
Part 136 and Minnesota Rules, part 7041.3200. '

All monitoring and analytical instruments used to monitor as required by this permit shall be
calibrated and maintained at a frequency necessary to ensure accuracy. The Permittee shall
‘measure flows to ensure accuracy within plus or minus ten percent of the true flow values. The
-+ ermittee shall maintain written records of all calibrations and maintenance.

he '_'Sﬂlﬁple type", "sampling frequency" and "effective period" identified in the Limits and
onitoring section of this permit togsther designate the minimum required monitoring
equency. (Minnesota Rules, pt. 7001.1090, subp. 1.LE)



Permit Modified: September 24, 2001 _ - ’ e B . Pagelt
Permit Bxpires:  July 31, 2006 S . ' C ‘ - Permit#: MNQ020192. - T

Chapter 8. Total Facility Requirements

2. Samplmg and Analyses ‘

2.5 For bypasses upsets, 5p1115 or any other discharge that may cause pollution of the waters of the
state, the Permittee shall take at least one (1) grab sample for permitted effluent parameters two -
(2) times per week. If the Permittee believes that measuring these parameters is inappropriate due
to known information about the discharge, the monitoring may be modified in consultation with
the MPCA. Where there is reason to believe a pollutant other than those limited in the permit is
present, the Permittee shall sample for that po]lutant Appropnate sampling shall be determmed
in consultation with the MPCA ' ‘

3. Reporting

3.1 The Permittee shall report monitoring results for the completed reporting period in the umnits
- specified by this permit on a Discharge Monitoring Report (DMR) form or other repor’c form
provided by the I\/EPCA ‘

3.2 The Permittee shall report ground water momtormg results on a Ground Water Monitoring
Report form provided by the MPCA.

3.3 The Permittee shall report values less than the level of detection as "<" the value of the level of
detection. For example, if a parameter is not detected at a detection level of 0.1 mg/L, the-
conceniration shall be reported as "<0.1 mg/L." "Non-detected", "undetected", "below detection
limit" and "zero" are unacceptable reporting results and are permit reporting violations.

3.4 A Discharge Momtormg Report (DMR) shall be submitted for each station even if no discharge-
occurred during the reporting period. The Permittee shall report No Discharge’, No’ Flow' or N
Materials Generated" on a DMR or other monitoring report form only if no d1scha:rge flow or .
materials are generated during the entire reporting period. The schedule for reporting can be .
found on the Submittals Summary section of this permit.

3.5 Individual values for each sample and measurement must be reported on the Suppleﬁlental Re;
Form provided by the MPCA and submitted with the Discharge Monitoring Report (DMR).

3.6 The Penmittee shall report _the fo}lowing ;'nformation on the Discharge Monitoring Report (D §
"a, any substantial changes in operational procedures;
b. activities which alter the nature or frequency of the discharge; and
¢. material factors affecting compliance with the conditions of thlS permit.

3.7 The Permittee shall report monitoring results of bypass events on its 'Discharge Monitbnn_
Report (DMR). If no bypass events occurred, check the "No Discharge" box on the DI\/L'R
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3. Reporting
g 3.8 The Permlttee shall subn:ut a Wntten description of any bypass, splll upset or perrmt Vlolanon
during the reporting period to the MPCA with its Discharge Monitoring Report (DMR). Ifno
i _ DMR is required within 30 days, the Permittee shall submit a written report within 30 days of the

d1s-covery of the noncomphance This description shall include the following mformanon

a. a descnpnon of the event including volume, dura‘uon, momtonng Iesults and recemgg waters;
b. the cause of the event; |

: c the steps taken to reduce, eliminate and prévent reoccurreﬁce of the event;
d. the'exact dateé and ﬁmes of the event; and

e. steps taken to reduce any adverse nnpact resultmg from the event @/Imnesota Rules pt
7001.0150, subp. 3 K) : .

3. 9 The Permittee or the duly authorized representatlve of the Permittee shall sign the reports and
documents submitted to the MPCA by the Permittee. Discharge Momitoring Reports (DMRs)
shall be signed by both a certified operator and the Permittee's authonzed represcntatlvc e
(I\iumesota Rules, pt. 7001.0150, subp. 2.D)

3.10 A person who falsifies, tampers with; or knowmgly renders inaccurate a momtonng device or

method requlred to be maintained under this permit is subj ect to pernalties provided by federal and .
‘state law. (anesota Rulcs pt 7001. 1090 subp. 1.G, K)

Intervention Limits

-1 If an intervention limit is exceeded, the Permittee shall:

a, sample the monitoring station again within two (2) days of receiving sample results if the
previous samples at the facility did not exceed the intervention limit;’

b. evaluate the si grﬁﬁcance and the cause of the intervention limit having been exceeded;

c. evaluate the need for immediate corrective action to prevent pollutant levels from exceeding
the intervention limits again; and :

. evaluate the need for changes in monitoring, including but not limited to, increasing sampling
equencies, changmg the characteristics monitored, installing additional monitoring stations, and
educing pollutant loadings.

: he Permittee shall submit a Discharge Evaluation Report 30 days after obtaining sample results.
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4, ihtervention Limits

4.3 This report shall describe the evaluations and conclusions, and the schedule of actions taken or
‘planned fo prevent the intervention limits from being exceeded. ' ‘ .

5. | ﬁecords

5.1 The Permittee shall maintain'records for each sample and measurepient. The records shall .
include the following information: : ' A

a. the exact place, daté and time of the sample or measurement;
b. the date of analysis; '

¢. the name of the person who performed the sample collection, measurement, analysis, or ' -
calculation, ' o oo

d. the analytical techniques, procedures and methods used; and

e. the results of the analysis.

5.9 The Permittee shall keep the records required by this permit for at least three (3) years, including -
any calculations, original recordings from automatic monitoring instruments, and Iaboratory -
sheets. The Permittee shall extend these record retention periods upon request of the MPCA.
and/or during the course of an unresolved enforcement action. (Minmesota Rules, pt. 7001.0150,

5.3 Except for data determined to be confidential according to Minnesoté Statutes, ch. 116.075, sub
2, all reports required by this permit shall be available for public inspection at the MPCA St. P
office. Effluent data shall not be considered confidential. Confidential material shall be .

submitted according to Minnesota Rules, pt. 7000.1300.

5.4 The Permittee shall, when requested by the commissioner, submit within a reasonable time the
information and reports that are relevant to the control of poliution regarding the constructios
modification, or operation.of the facility covered by the permit or regarding the conduct of th
activity covered by the permit. (Minnesota Rules, pt. 7001.0150, subp. 3.H.) o

6. Compliance Responsibility

6.1 The Permittee shall perform the actions or conduct the activity authorized by the permit
.accordance with the plans and specifications approved by the agency and in compliance Witk
conditions of the permit. (Minnesota Rules, pt. 7001.0150, subp. 3.E.) ' '
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L 7. Noncompliance

% - 7.1 Noncompliance with the requirérnenfs of this péfmif subj ects the Permittee to penaltieslprovidec'l

- by federal and stafe law including monetary penalties, prisonment, or both. (Minnesota Rules,
'pt. 7001.1090, subp. 1.B.; U.S.C. fitle 33, sect. 1319; Minn. Stat. sect. 115.071) .

7.2 If the Permittee discovers that noncompliance with a con&ition of the p_eﬁnit has occurred, the
. Permittee shall: | L T g |

a. take all reasonable steps to minimize the adverse irhpacts to human health, public drinking.
water supplies, or the envirohment resulting from a permit violation. :

" b. motify the Minnesota Department of Public Safety Duty Qfﬁcé,rl at 1(800)422-0798 or
(651)649-5451 within 24 hours of becoming aware of a permit violation that may endanger
human health, publi¢ drinking water supplies or the environment. The Permittee shall submit a -

written description of the exceedance to the MPCA. within five (5) days of discovery of the =
exceedance. : : . : '

. Nothing in this reQuirément relieves the Permittee from immediately notifying the MPCA of any
release to surface waters of the state. (Minnesota Rules, pt. 7001.0150, subp.3.1,K) -

- Upset Defense

8.1 In the event of temporary noncormpliance by the Permittee with an applicable effluent limitation
resulting from an upset at the Permittee's facility due to factors beyond the control of the

Permittee, the Permittee has an affimmative defense to an enforcement action brought by the
agency as a result of the noncompliance if the Permittee demonstrates by a preponderance.of .
competent evidence: : ' ISR o

a. the specific cause of the upset;
b. that the upset was unintentional;
¢. that the upset resulted from factors beyond the control of the Permittee and did not result from

operational error, improperly designed treatment facilities, inadequate treatment facilities, lack of

preventative maintenance, or increasés in production which are beyond the design capability of
the treatment facilities; : -

d. that at the time of the upset the facility was being properly operated;

.. _that the Permittee properly notified the commissioner of the upset in accordance with -
Minnesota Rules, part 7001.0150, subpart 3, item [; and ‘

£ that the Pemmittee implemeﬁted the remedial measures required by Minnesota Rules, part -
001.0150, subpart 3, item J. (Minnesota Rules, pt. 7001.1090, subp. 1.L)
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9. Duty to Notify and Avoid Water Pollutlon

8.1 The Permittee shall notzfy the anesota Department of Public Safety Duty Officer at .
(800)422-0798 or (651)649- 5451 immediately of the discharge, accidental or otherwise, of any ~
substance or material under its control which, if not recovered, may cause pollution of waters of
the state. Notification is not required for a discharge of five (5) gallons or less of petroleum
(Minnesota Sta‘rutes section 115.061)

9.2 The Permittee shall -report to the Duty Officer all pertinent information regarding the discharge.
. Refer to the MPCA "Emergency Notlﬁcatlon Guidance for Wastewater Treatment Systems" for -
further information. : :

9.3 The Permittee shall take all reasonable steps to minimize the adverse impacts to human health,
public drinking water supplies or to the environment resulting from the discharge. This may
include restricting or preventing untreated or partially treated wastewater, plant chemicals or -
feedlot materials from entering waterways, containing spilled materials, recycling by~passed
wastewater through the plant, or using auxiliary treatment methods. (Minnesota Rules pt
7001.0150, subp. 3.3; anesota Statutes, sectlon 115.061)

9.4 The Permittee shall maintain a plan designed to adequately notify the public of potential health
threats due to discharges of untreated or partially treated wastewater The Permittee shall notify
the public in accordance Wlth the plan. :

10. Anticipated Bypasses

-10.1 The Permittee may allow a bypass to occur if the bypass will not cause the exceedance of an . -
effluent limitation but only if the bypass is necessary for essential maintenance to assure efficien
operation of the facility. The permittee shall submit notice of the need for the bypass at 1east ten
days before the date of the bypass. (Minnesota Rules, pt. 7 001 1090, subp. 1.J) ‘

10.2 The notice of the need for a bypass shall include the following qurmatlon.
a. The proposed date and estimated duration of the bypass.
b. The altemati'\;es to bypassmg
c. The preeesed measures to mitigate environmental harm Caulsed by the bypass.

T

d. A proposal for bypass monitoring.
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10. Anticipated Bypasses ‘

10.3 The Permittee shall not allow an anticipated bypass to ocenr that will cause an exceedance of an "

applicable effluent limitation unless the following condifions are met: - ‘

.. & Thebypass is unavoidable to prevent loss of life, personal injury, or severe property damage, -

For the purposes of this paragraph, "severe property damage” means substantial damage to

property of the Permitiee or of others; damage to the wastewater treatment facilities that may

cause them to become inoperable; or substantial and permanent loss of natural resources that can

be reasonably expected to occur in the absence of a bypass. "Severe property damage" does not

mean economic loss as a result of a delay in production. ' : S SR

g

b. There is no feasible alternative to the bypass, such as the use of auxiliary treatment facilities,
retention of untreated wastes, or performance of 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 which occurred’
during normal periods of equipment downtime or preventative maintenance.. = T

. €. The Permittee has notified the commissioner of the anticipated bypass and the commissioner
has approved the bypass. The commissioner shall approve the bypass if the commissioner finds
that the conditions set forth in Minnesota Statutes, part 7001.0190, subpart 1, items A and B are
met. (Minnesota Rules, pt. 7001.1090, subp. 1.K e ' '

- Facilities Operation

1.1 The Permittee shall properly operate and maintain the systems used to achieve permit
compliance. Proper operation and maintenance includes effective performance, adequate
funding, adequate staffing and training, and adequate process and laboratory controls, including
appropriate quality assurance procedures. (Minnesofa_Rules, pt. 7001.0150, subp. 3.F)

1.2 The Permittee is responsible for insuring system reliability and shall install adequate backup or
support systems to achieve permit compliance and prevent the discharge of untreated or
inadequately treated waste. These systems may include alternative power sources, auxiliary

treatment works and sufficient storage volume for untreated wastes. (Minnesota Rules, pt.
- 7001.0150, subp. 3.F) -

3 The Permittee shall store, transport and dispose of biosolids, sediments, residual solids, filter
backwash, screenings, oil, grease and other substances so that pollutants do not enter surface
Wwaters or ground waters of the state.

The Permittee's discharge shall not cause any nuisance conditions, acutely toxic conditions to
aquatic life or other adverse impact on the receiving water.

The Permittee shall comply with all applicable water quality, air quality, solid waste and
hazardous Waste statutes and rules in the operation and maintenance of the facility.
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11. Facilities Operation

11 6 The Permittee shall schedule maintenance of the treatment works durmg non—cntlcal water
quality periods to prevent degradanon of water quality.

11 .7 In-plant control tests shall be conducted at a frequency adequate to ensure contmuous efﬁment
opelatlon of the treatment faclhty : -

12. Chenncal Adetlves

12 { The Permittee sha]l receive prior written approval from the MPCA before increasing the use of a
chemical additive authorized by this permit, or iising a chernical additive not authorized by this
permit. "Chemical additive" includes processing reagents, water freatment products, cooling
water additives, freeze conditioning agents, chemical dust suppressants, detergents and solvent
cleaners used for equlpment and maintenance cleanmg, among other matenals

12.2 The Permittee shall request approval for an incr eased or new use of a chemlcal additive 60 days
before the proposed increased or new use.

12.3 This written request shall include the following informatipﬁ for the proposed additive:‘ ¥
- a. Material Safety Data Sheet. o N
b. A complete product use and instruction label.
c¢. The commercial and chemical names of all idgredients.

d. Aquatic toxicity and human health or mammalian toxicity data mcludmg a carcmo gem
mutagenic or teratogenic concern or ratmg ’

e. Environmental fate information including, but not limited to, persistence, half-life,
intermediate breakdown products, and bioaccumulation data.

f The proposed method, concentration, and average and maximum rates of use.
g. If applicable, the number of cycles before wastewater bleedoff.

h. If applicable, the ratio of makeup flow to discharge ﬂow

12.4 This permit may be modified to restrict the use or discharge of a chemical addmve -
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13. Inspection And Entry |
% 13.1 The Permittee shall allow a repreéentaﬁve of the MPCA, in accordance with Section 308 of the

- Actand Minnesota Statutes, section 115.04, (1992), and upon presentation of proper credentials, -

fo: :
a. enter the premises where the facility is located or activity conducted;
b. review and copy the records requj;;:d by this permit;

c. ‘inspect the facilities, systems, _equipmént, practices or operéﬁons_régulated or réqu;';rcd by this
permit; - - ' ' _ y s A _

- d. ‘sample or monitor to determine compliance; and . .- - -

e. bring equipment upon the Permittee's prenﬁses'necessary to conduct surveys and = |
investigations. (Minnesota Rules, pt. 7001.0150, subp. 3.I) R

. Permit Modifications

14.1 Changes to the facility or operation of the facility may require a permit modifiéation, The ,
Permittee shall submit an application describing the changes to the facility or operation to the
MPCA and receive a permit modification prior to implementing the changes. The Permittee must
submit the permit modification application fee in accordance with Minnesota Rules, part
7002.0250 with the application. - ‘ » RTINS

T

14.2 The following changes may require a permit modiﬁc_atioﬁ: _
a. Increased use or new use of a chemical additive.

b. Changes in the characteristics, concentrations or frequency of the wastewater flow, which may
include new significant industrial discharges to a sanitary sewage treatment system, significant
changes in existing industrial discharges to a sanitary system, significant rerouting of wastewater .
for reuse or for land disposal or significant changes in the levels of indicator characteristics.

¢. Changes in biosolids or residual solids use and disposal practices.

The procedures as set forth in Minnesota Rules, pt. 7001.0100 through 7001.0130, including
: public notice, apply to applications for permit modifications, with the following exceptions: .

-a. Modifications solely as to ownership or control as described in Minnesota Rules, pt.
- 7001.0190, subp. 2. '

- Minor modifications as described in Minnesota Rules, pt. 7001.0190, subp. 3.
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14, Permit Modifications

14.4 No permit may be assignet(i or transferred by the holder without the approval of the MPCA. A
person to whom the permit has been transferred shall comply with the conditions: of the pern.nt
(Minnesota Rules, pt. 7001.0150, subp 3.N)

~ 15. Coustruction

15.1 Construction related to facility modifications, additions or expansions that is not expressly
authorized by this permit requires a permit modification. If the construction project requires an
Environmental Assessment Worksheet under Minnesota Rules, ch. 4410, no construction shall
begin until a negative declaration has been issued and all approvals have been recelved or
implemented. (Minnesota Rules pt. 7001.0030) '

15.2 No construction shall begin until the Permittee has received written approval of reports, plans and
" specifications for the construction from the MPCA

16. Permit Modification, Suspension or Revocation
16.1 This permit may be modified, suspended, of revoked for the following réasous: '
a. A violation of permit requirements,
b. Misrepresentation or failure to dis;close fully all relevant ﬂomgﬁgn to obtain the penmt
c. A change in a condition that alters the discharée. |

d. The establishment of a new or amended pollution standard, hmltatlon or efﬂuent gmdelmc
that is applicable to the pemtted fac111ty or activity. -

e, Failure to pay permit fees.

f. Other reasons listed in Minnesota Rules, pt. 7001.0170.

17. Permit Reissuance

17 1 The Permittee shall submit an application for reissuance at least 180 days before perrmt
expiration. (Minnesota Rules, pt. 7001.0040, subp. 3)
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: 17. Permit Reissuance

l + 17:2 If the Permittee has submitted a timely application for permit reissuance, the Permittee may.
.. continue to conduct the activities authorized by this permit, in compliance with the requirements
.. of this permit, until the MPCA takes final action on the application, unless the MPCA, determines "

! - . ome ofthe following: B R R

a. The Permittee is not in siubstantial compliance With the requirements of this permit, or with a

stipulation agreement or compliance schedule designed to bring the Permittee into compliance -
with this pegmit. =~ .0 o A N

b T]ie MPCA, as a result of an action or failure to act by the Permittee, has been unable to take . -
final action on the application on or before the expiration date of the permit. SRV

c The Permittee has submitted an application with major deficiencies or has failed to properly
supplement the application'in a timely manner after being jnformed of deficiencies. (Minnesota -
Rules, pt. 7001.0160) ) L T

17.3 If the Permittee does not intend to continue the activities authorized by this permit afterthe .

' expiration date of this permit, the Permittee shall notify the MPCA., The MPCA. may require the .

-Permittee to apply for reissuance or a major modification of this permit to authorize facility , -
closure. ST S R

:f: Faéiiity Closure

8.1 Facility closure that could result in a potential long-term water quality concern, such as the .
* ongoing discharge of wastewater to surface or ground water, may require a permit modification.
Am application for permit mo dification shall be submitted to the MPCA for approval before the
proposed change is impleniented. S : ‘ o S

8.2 The Permittee is responsible for closure and postelosure care of the faciﬁty. The Permittee shall
notify the MPCA. of a significant reduction or cessation of operations described in this permit.-

3 The MPCA Iﬁay require the Permittee to establish finaneial assurance for cloéure, ﬁostclosﬁre N
_ care and remedial action at the facility. ' Lo
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20, Liability Exemption

20. 1 In issuing this permlt the state and the MPCA assume no respons1b1hty for damage to persons,

A fperm.tt To the extent the state and MPCA may be lHable for the activities of its employees that '
— 7-; 20.2 The MPCA'S issuance of this permit does not obhgate the MPCA to enforce local laws ru.les Of.

21. - Liabilities

| 21.1 The MPCA's issuange of this permit does not release the Permittée ﬁom any hablhty, penalty or

212

‘ 22 Sevelablhty

- 22.1 The prowsmns of this permit are severable and if any prowsmns of thls permlt or the. apphea

23 Incorporatmn By Reference

23.1 The Permlttee shall comply w1th the provisions of 40 CFR Parts 122,41 and 122.42, anes

-3.736. MnnesotaRules, pt. 7001.0150, subp 3.0) .

BTN

property, or the environment cansed by the activities of the Permittee in the conduct of actioms,
including those activities authorized, directed, or undertaken to achieve compliance with this

liability is explicitly limited to that provided in the Tort Cla:ms Act, anesota Statutes sectzon

- plans beyond What is authonzed by anesota Statutes (M_mnesota Rules, pt 7001 0150 subp y -
3.D) : Cone s

duty imposed by Minnesota or federal statutes or rulés or local ordinances, -except the obhgatton'
to obtain the pen:mt (Minnesota Rules, pt 7001. 0150 subp. 3.A) : '

2 The issuance of a permit does not prevent the future adoptton by the MPCA. of pollutmn control :
“rules, standards or orders more stringent than those now in existence and does not prevent the -
enforcement of these rules, standards or orders agamst the Permlttee (M.mnesota Rules pt
7001.0150, subp. 3 B)

of any provxsmn of this permit to any circumstance, is held invalid, the application of such =
provision to other circumstances and the remamder of ﬂllS pem:ut sha]l not be affected thereb '

Rules, pt. 7001.0150, subp. 3, and pt. 7001.1090, which are mcorporated mto this pern:u by
reference and are enforeeable parts of ﬂ]lS permut. C
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Time Submittals
;m e Date / Requirement

et Due Date.  Submit the rcsults of the first pnonty pollutant samplmg event by November 21, 2002:
3 Set Due Date. Submit the results of the second pnonty pollutant sampling event by November 21, 2003.

ot Due Date, Submit the results of the third or ﬁnal samplmg event with the apphcahon for permit rc1ssuance 180 days prior to the
Mtion date of the permit.

1!2003 Submit a report by December 31, 2003. Submit an Option Evaluation chort should include, but not limited to: an assessment
tions to reduce loading rates at the current spray irrigation site, including the acquisition of more spray irrigation acreage.

/2004, Submit a progress report by October 31, 2004. The goal of the Final Progress and Recommendation Report is to present the
ion of the spray irrigation evaluation so that plans and specifications for any modifications or upgrades (such as the acquisition of .
tional acreage); if needed, can be included with the apphcatwn for reissuance of the permit required by Chapter 8.17, and can be revieyed
proved, as needed, for incorporation info the next reissuance of this permit.

Subnut a monthly DMR monthly by 21 days after the end of each- calendar month followmg pem:ut issuance. Monitoring and -
only due in the months of April, July and October, (GW 001, GW 002; GW 003 GW 004, GW 005, GW 006, GW 007, GW 008,
GW 016, GW 011, GW 012, GW 013, GW 014, GW 015) -

Submit 2 monthly DMR monthly by 21 days after end of each calendar month following permit issuance. (LA 014, LA 015)
Submit a monthly DMR monthly by 21 days after the end of each calendar month following permit issuance. (SD 002, SD 003)
Submit a monthly DMR mdnthly by 21 days after the end of each calendzr month following perm.it issuance. (WS 002, WS 003,
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‘266 Soil Survey of
ENGINEERING INDEX PROPERTIES-~-Continued
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and scil name >10 3-10 limit|ticity
: Unified|AASHTO|inches|inches| 4 | 1o 40 200 index
In Pct Pect Pet
141B:
Egeland--—we———w- 0-9 Fine sandy lcam|SM, A-2, [ [ 160 95.300|75-100{30-50 15-25| HP-7
sc-s5M | A-4 ‘
9-16 |Sandy loam, 5M, A-2, [v] 0 95~100]85-100{70-100|15-50 15-25} HP-7
fine sandy SC-8M | A-4
loam, .

16-60 |stratified SM, ML, |A-2, 0 v} 95-100]{85~100}65-90 |30-80 15-25| NP-5
fine sand to 5C~-SH R-4
silt loam. '

141cC: .
Egelandw——oraaw- 0-13 |Fine sandy loam|SM, A2, 0 4] 100 95-100|75-~100|30-50 15-25} NP-7
S5C~-5M A-4

13-22 |sandy loam, sM, h-2, ¢ [+] 95-100[85~100|70-100|15-50 15-25| NP-7
fine sandy S5C-54 | R-4
lcam. '

22-60 |Stratified SM, ML, {A-2, )] ¢} 95-~100}f85-100|65-90 [30-80 15~-25] NP-5
fine sand to sCc-5M | A-4 '
gilt loanm.

—————————— o-8 Clay loam------|CL A-6G, [s] 0-5 95.100}90-100|85-100 76—80 30-45] 1025
A-~T
g-15 {¢Clay loam-—=—w== CL, A-4, 1] 0-5 95.100]90~-100(B0-95 [60-80 25-45 5.20
CL-ML | A-6,
A-7
15-60 |Loam, clay loam|CL, R-4, 1} Q-5 95-100{90-100|80~95 |60-B0 25-45 5-20
CL-ML | A-6,
AT
—————————— 0.7 Clay loam——-———|CL A-6, 0 ¢-5 95-100|90-100|85-100|70-80 30-45] L0-25
A-1
7-16 |Clay loam--~——- CL, AR~-4, ) -5 95-100|90-100|80-95 |50-80 25-45 5-20
CL-MI. A-6,
A-7
16-60 |Loam, clay loam|CL, A-4, 0 0-5 95-100|90-100f[B0-95 j60-80 25-45 5-20
CL-ML A-6,
A-7
—————————— 0-8 |clay loam-—-—-——-|CL A6, 0 0-5 |95-100]90-100{85-100]70-80 | 30-45] 10-25
A-7
8-15 |Clay loam-==-—- CL, A-4, 1} 0-5 95-100}90-100]|80-95 |6Q-BO 25-48 5-20
CL-ML | A-6,
A-T7
15-60 |Loam, clay loam|CL, A-4, 0 0-5 los-100]90~100|80-95 |60-80 | 25-45| 5-20
CL-ML | A-6,
A-T
~~~~~~~~ 0-7 |Cclay loam—-—-—-|CL A-6, 0 0-5 |95-100[90-100]85-100|70-80 | 30-45| 10-25
A-T
7-15 |Clay loam——e-w- CL, A-4, [} 0-5 95-100|90-100]80-95 [60~BO 25-45 5-20
CL-ML | A-6,
A-1
15-60 |Loam, c¢lay loam|CL, A-4, 4] 0=-5 55-100}90-100{80-95 |[60-80 25—%5 5~-20
CL-MIL, | A-6,
A7




Becker County, Minnesota—Part Il | ' 269

ENGINEERING INDEX PROPERTIES--Continued

Classifiecation Fragments Percentage passing
Hap symbol Depth | USDA texture sieve numher-- Ligquid| Plas~
and soil name >10 3-10 limititicity
Unified]ARSHTO|inches |inches 4 10 | 40 200 index
In | Pct Pct Pct
15A:
‘Bootlake~——m—=-- 0-6 sandy loam—-——-—- sM B-2-4 0 0 95-100|90-100|55~70 |25-35 0-20| NP-4
6-13 |Coarse sand, SH, A-2-4, 0 0 95-100|90-100|40-70 |10-25 0-14 NP
loamy coarse Sp-5M A-1-b
sand, loamy
sand.
13-28 |Sandy loam, sM A-2-4 1] a 95-100|90-100]50-65 ]25-35 0-20| NP-4
coarse sandy
loam. }
28-60 |Sand, coarse 5P, h-3, 0 0 95..100]75-100{50-80 2-10 0-14 NP
sand. 5p-SM A-2-4
0-3 Sandy loam-———-- sM A-2-4 0 0 95-100]90-100|55-70 [25-35 0~20} RP-4
3-9 Coarse sand, SM, A-2-4, o [¢] 95-100|90-100]40-70 |10-25 0-14 HP
loamy coarse SP-5M R-1-b
sand, loamy
sand.
g-21 |Sandy loam, SM A-2-4 0 ¢ 95-100|90-100|50-65 |25-35 0-20| RP-4
coarse sandy
leam.
21-560 |Sand, coarse sP, A-3, o 4} 95-.100}75-100|50-80 2~10 0-14 HP
sand. Sp-SM A-2-4
0-4 sSandy loam——--— 5H - |A=2-4 [} 0 95-100|80-106]55-70 [25-35 15.20| Np-4
4-13 jLoamy sand, SH, A-~1-b, o o] 95-100|80-100|40-70 |10-25 —— NP
loamy coarse SP-~-5M A-2-4
sand, sand.
13-18 |Sandy loam, SM A-2-4 o] Q 95-100]80-100(50-70 [25-35 15-20] HP-4
coarse sandy
loam.
18-60 j[Gravelly sP, A-1-b,| 0-5 0-5 55-85 [50-85 |30-55 2-10 ——— NP
' coarse sand, SP-SM A-3,
gravelly sand, A-2-4
cearse sand.
0-7 Mucky silt loam|OL, CL,[A-4, o 0 100 100 90-100]70-95 20-50 3-20
cL-ML | A-6,
r-7
7-60 |Hueky silt ML, CL, |A-4, o] [ ¢5-100|90-100|85-100[70-95 20-50 3-30
loam, mucky CL-ML,| A-6,
silty clay oL AT
loam, silty
clay loam.
0-10 |[Loamuwr—————=—— ML, €L |R-4, o 8] 100 100 70-85 |55-75 3045 5-20
A-6,
A-T
10-17 |Loam, silt CcL, ML |A-4, s} 0 100 985.-100}70~-95 |55-80 30-45 5-~20
loam, clay A-6,
Loam. R-7
17-28 |Loam, clay cL, ML,|B-4, o 0 95-100|90-100]65-90 [40-55 | 25-40| 3-15
loam, fine s, SC| A-6
sandy loam.
28-60 lGravelly loamy |SW, SM, A-1 0 ] 55-85 |50-75 |30-55 z-10 15-25| HP-5
sand, gravelly| SW-SH
sand, very
% gravelly sand.




ERGINEERING INDEX PROPERTIES--Continued

|elassification| Fragments Percentage passing

i I '
Map symbol | Depth | USPA texture | } sieve number--
-~ and soil name | | |10 | 3-10 |
[ | {Unified|AASHTO[inches[inches| 4 | 10 [ 40 | 200 |
[ In ] e | pot | Pt | | l l
| f f ! f I | [ [ |
silty clay loam|[CL, ML, |A-7 0 Q 100 100 90-100[85-85
oL
Silty clay cL, ML |A-7, o 0 100 106 |80-100]70-95
loam, gilt A-6,
loam, loam. A-4
Clay loam, CL, ML, |An-4, o o 100 |90-100|B5-95 [70-90
silty clay CL-ML | A-6,
loam, silt AT
loam.
silty clay loam|CL A=-6, 0 [ 100 100 90-100|B80-95
A-T7
5ilt loam, ¢L A-6, 0 ! 100 100 |90-100|80-95
silty clay A7 .
loam.
Loam, silt CL A~G, o Q 100 100 90-100]70-95
loam, silty R-7
clay loam.
LOAR=————— - ML A-4 0 o 95-100|85-100]70-90 |50-70
Sandy loam, ML, S5M [A-4, 0 ) 95.100|85-100|55~85 |30-60
loam, fine i A-2
sandy loam.
Sand, gravelly |SP, SM,|A-1, 0 0 50-100|50-100]40-70 | 5-30
coarse sand, sp-5M,| A-2,
loamy sand. GP-GH A-3
5ilty clay loam|CL A-6 ] o 100 100 |s0-100|70-90
$ilt loam, ML, CL, |A-4, 0 0 100 100 |90-100]70-90
silty eclay CL-ML | A-6
loam.
Loam, clay loam{ML, CL,]|A-4, 0 0-10 [90-100|85-100}75-9% {50-75
CL-ML | A-6,
&-7
Sandy loam—-——- sM, A-4, o] 0 90-100|85-100|50~-70 |25-50
5C-8H hA-2
Loam, sandy sc-5M, |A-4, ] o 90-100|85-100}50-90 |35-75
loam, coarse s5C, A-6
sandy loam. CL-ML,
CL
Gravelly s, GP,|A-1 0 0-5 [50-90 [35-75 {15-40 | 0-10
coarse sand, SP-8H,
gravelly sand.| GP-GM
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Becker County, Minnesota—Part |
ENGINEERING INDEX PROPERTIES--Continued
: Classification| Fragments Percentage passing
Map symbol Depth USDA texture sieve numboer-- Liquid| Plas-
and soil name >10 3-10 limit|ticity
Unified | AASHTO| inches|[inches 4 10 | 40 200 index
In ’ Pect Pct Pet
---------- 0-10 |Sandy loam—-—=---|SM, A-4, o o 90-100|85-100|50-70 {25-50 0-25] KP-5
SC-5H A=-2
10-17 |Loam, sandy sc-sM, |A-4, o 0 90-100|85-100|50-90 |35-75 | 15-30] 4-14
loam, coarse sC, A-6
sandy leoam. CL-ML,
L
17-29 [Gravelly loamy [SP-SM, {R-1, o 0-5 50-90 [35-75 |20-50 |10-25 0-20| Hp-7
~sand, gravelly| 8M, A-2
loamy coarse SC-SH,
sand, gravelly| GM
coarse sand.
29-60 |Gravelly 5P, A=-1 a 0-5 50-90 |35-75 |15-40 0-10 0-20 KP
coarse sand, S5P~5H,
gravelly sand.| GP,
GP-GM
. 0-8 Sandy loame~——- SM, A-4, 0 0 95-.100|85-100]|50-70 [25-40 15-25] Hp-7
SC~5H A-2
8-18 [Loam, sandy sM, ML, |A-4, 0 0 95-100]|B5-100|55-90 [25-70 20--35 1-8
loam. CL-ML,| A-2
5C~-SM
18-60 |Coarse sand, SP, GP, |A-1 0 0-5 55.85 |50-75 |30-55 2-10 15-20 HP
gravelly SP-SM, '
coarse sand. GP-GM
0-39 |silty clay loam|{CL, CH, A= 0 0 100 100 95-100|85-100] 40-70| 15-35
MH, ML :
39-60 [Stratified cL, SC |A-s6, [¢] [¢] 95.-100}95-100|70-95 |35-90 30-70) 10-3%
sandy lcam to A-T
silty clay
loanm.
0-B Silty clay loam|CL, ML A-T, 0 o 100 100 95-100|95-100] 35-50| 15-25
A-6
§-22 |Silty clay, CH, CL,|A-7 o o 100 100 95-100}85-100] 45-70| 20-45
clay, silty MH
e¢lay loam.
22-38 |Silty clay CL, CH |A-6, 0 o 100 100 |%0-100|80-95 | 25-50| 10-30
loam, silt A-7
loam, silty
clay.
38.60 |Stratified CL, CH |A-6, 0 0 100 100 90-104[80-95 25-50| 10-30
silty elay A-7
loam to silt
loam.




ENGINEERING INDEX PROPERTIES--Continued

Soil Survey of

Classification Percentage passing
UShA texture sieve number-- Liguid]| Plas-
nd soil name : limit|ticity
Unified] ARSHTO 4 | 10 40 200 index
Pet
Silty elay loam|CL, ML |A-7, 100 100 95-100|95-100| 35-50] 15-25
R-6
Silty clay, CH, CL,|A-7 100 100 95.100|85~-100| 45-70| 20-45
clay, silty M
clay loam.
Silty clay CL, CH [A-6, 100 100 90-100|80-%95 25-50| 10-30
loam, silt A-7
loam, silty
clay.
Stratified CL, CH [A-6, 100 100 90-100|80-95 25-50| 10-30
silty clay . A=T
loam to silt
loam.
Fine sandy loam|SM, SC,[A-2, 100 95-100}60-85 |30-50 15-25 2-10
SC-8M A-4
Very fine SH A-2, 100 95-100}(60-85 |25~-50 15-25| kP-4
sand, loamy A-4
fine sand,
fine sandy
loam.
Fine sandy SM, CL,|A-4 100 95-100|60-90 |35-65 20-30 2-10
loam, sandy SC, ML
loam, loam.
Stratified SM, HL,|A-2, 100 |95-100{65-90 |30-80 | 15-25] HP-5
fine sand to 5C.-SM, | A-4
silt loam. CL-ML
Fine sandy loam|SM, SC,|h-2, 100 95-100}60-85 |30-50 15-25 2-10
SC-5M RA-4
Very fine 1. R-2, 100 95-100|60-85 |{25-50 15~-25]| HP-4
sand, lonmy A-4
fine sand,
fine sandy
loam.
Fine sandy SM, CL,|A-4 100 95-100|60-20 |35-65 20-30 2-10
loam, sandy SC, ML
loam, loam.
Stratified sM, ML, {A-2, 100 ]95-100]65-90 |30-80 | 15-25| HP-5
fine sand to S5C.SH, | A-4
silt loam. CL-ML
Fine sandy loam|SM, SC,|A-2, 100 |95-100|60-85 |30-506 | 15-25| 2-10
5C-8H A-43
Very fine SM A-2, 100 95-100{60-85 |25-50 15-25| np-4
sand, loamy A-4
fine sand,
fine sandy
loanm,
Fine sandy s¥, CL, [A-4 100 95-100}60-90 |35-65 20-30 2-10
loam, sandy sC, ML
loam, loam,
Stratified SM, ML, |RA-2, 100 85-100{65-90 |30-80 15-25| NP-5
fine sand to sC-SM,| A-4
silt loam. CL-ML
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ENGINEERING INDEX PROPERTIES--Continued
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classification Fragments Percentage passing
Map symbel pepth USDA texture sieve number-—- Liquid| Plas-
and soil name >10 3-10 limit|ticity
Unified|AASHTO|inches|inches| 4 10 | 490 index
In pot Pct Pct
0-14 |Fine sandy loam|SM, ML, A-2, 0 1] 100 100 6080 10-30} NP-10
sc, A-4
S5C-5H
14-24 ]Sandy loam, sM, ML,|A-2, 0 0 100 100 |60-90 10-30| Wp-10
fine sandy sc, A-4
loam. 5C-5M
24-60 |Fine sand, sM, ML |A-2, 0 [+] 100 100 60-100 p— NP
loamy fine R-4
sand, fine
sandy loam.
g-24 [Muck~wr——mum——— PT A-8 1] 0. 4] [¢] .0 ——— NP
24-60 |Muck, mucky PT A-8 Q. 4] 0 0 4] —— NP
peat.
¢
0-14 |Mucky peat-——-—- PT h-8 v} 4] 0 0 ] J— NP
14-60 |Mucky peat-——-— BT A-8 0 o o 0 0 _— HP
0-8 |Mugk——mmr———mn— PT -8 0 0 0 0 o — NP
g-22 |Sapric material|PT A-8 [} i} o [} 0 —_— NP
22-60 }|Sandy loam, CL-ML, |R-4, 0 0-5 85-100|75-100]|60-100 2040 5-20
loam, clay - sC-SM,| A-6
loam. s¢, CL
0-3 Loamy sand---—-- S, A-1, o 0 75-100|75-100|40-75 0-14 NP
' SP-S5M A-2
3-31 |sand, coarse SP-SM, |A-1, ) 0 75-100|75-100}40-70 0-14] wup
sand. sM, sr| A-3,
A-2
31-60 |Sand, coarse sp-sM, |R-1, [¢] 0 75-100|75-100[40-70 0-14 NP
sand. sM, SP| A-3,
R-2
0-8 Sandy loam-—--—- SM, A-4, o 0 100 g5-100j60-85 15-20 3-6
5C-5H A-2-4
g-15 [Sandy loam, sc, A-4, 1} 0 98-100|85-100]60~-85 20-26 5-10
fine sandy SC-5M A-2~4 '
loam, loam.
15-33 |sSand, coarse SM, A-3, 0 o 98-100]85-100|50-65 e | WP-2
sand, loamy SP-SM AR-2-4
coarse sand.
33-60 |Sand, coarse sp, A-3, 0 0 96-100}75-100]45-60 —-— HP
sand. §p-8M lA-1-b,
A-2-4
0-7 Sandy loam-———- SM, B-4, 0 v 100 #5-100|60-85 1520 i-6
5C-SH A-2-4
7-13 |Sandy loam, sC, A-4, Y 1] 98-100|85-100|60-85 20-26 5-10
fine sandy 5C~-8M A-2-4
loam, loam.
13-31 |Sand, coarse SM, A-3, ] 0 5g-100|85-100]50-63 e | HP-2
sand, loamy 5p-5SM A-2-4
coarse sand.
31-60 |Sand, coarse sP, A-3, 0 o 96-100|75-100}45-60 _— NP
sand. sp-SM |R-1-b,
A-2-4




CHRS

Soil Survey of

ENGINEERING INDEX PROPERTIES--Continued

EATE R N L T T A N R TOCTE T PR NRY

Classification| Fragments Percentage passing
USDA texture sieve number-- Liguid| Plas~
>10 3-10 limitfticity
tUnified |AASHTO|inches|inches| 4 190 40 | 200 index
Pct Pct Pct kS
LOAM—— o e e CL, ML [A-6 0 0-5 95-100}90-100(|75-90 |60-90 30-40{ 10-15
Loam, silt cL, ML |A-4, o 0-5 $5-100[90-100[65-90 [50-80 25~40 5-20
loam, fine A-6
sandy loam. ‘
Clay, silty CL, CH |A-7 4] 0-5 95-100|90-100|75-95 [70-90Q 45-65| 25-40
clay, clay
loam.
Clay loam, CL A-G,. 0 0-5 95-100|50-~100|75-95 |[60-90 35-50| 15-25
pilty clay A-7 '

loam, loam.

T 1 P CL, ML |A-6 o 0.5 95-100]90-100{75-90 |60-90 3040} 10-15
Loam, silt CL, ML [A-4, 0 0-5 85-100]{90-100|65-90 {50-80 25-40 5-20
loam, fine A-6 :
sandy loam.
Clay, silty CcL, CH |A-7 .0 0-5 95-100][90-100|75-95 [70-90 45-65| 25-40
clay, clay Y
loam. :
Clay loam, CL A-6, ] 0-5 95-100|90-100]75-95 |60-90 35.50{ 15-25
silty clay A-7 '
loam, loam, ,
Loamy sand-—---- 5M, A~l-b, o) 0-5 85-100|80-100|40-70¢ |L10-25 15-21{ HP-4
Sp-5M A-2-4
Cearse sand, 5P, A~1l-b, ] 0-5 60-95 |50-85 |30-65 2-10 —_—— kP
sand, gravelly] SP~-SM | A-3
coarse sand.
Huck-—m———————— PT A-8 o) o o 0 o] ¢ - NP
Sapric PT A-8 ¢ 4] 0 0 0 o —— NP
material, .
muck.
Coprogenous oL A-5 Lt] 0 100 95-100]85-100[75-96 41-50 2-10

earth, mucky
silt loam.

Silty eclay loam|CL, CH {A-7 0-1 0-2 95-100|94-99 [90-99% |70-94 43-66| 21-39%
Silty clay ¢L, CH |A-7 0~1 0-2 95-100(94-39 |90-99 [70-94 43-66f 21-39
loam, silty
elay, clay
loam.
Silty clay cL, CH {A-7T o0-1 | 0-2 95-100|94-99% [90-99 |70-94 43-66| 21-39
loam, Bilty
clay, clay
loam,
Loamy sand---—~ sM, A-2-4 0 0 100 85-100|55-70 |10-25 —— NE-4
5P-5H
Sand, coarse sp, SH,|na-3, 0 ] 100 85-100|55-75 2-15 -—- | np-4
sand, loamy SP-SH | A-2-4
sand.
Sand, coarse 8P, A-3, 4] 0 100 85-100{40-75 2-10 —_—— HP

sand. SP-SH A-1




ENGINEERING INDEX PROPERTIES--~Continued

Soil Survey of

Classificatien Fragments Percentage passing
Map symbel Depth USDA texture : sieve number-- Ligquid| Plas-
pd seoil name ' >10 3-10 limit|tieity
Unified]AASHTO|inches|inches 4 { 10 | 40 200 index
Pct Pct Pct
—————————— 0-190 |Sandy loam--——-}5H, A-4, Q ¢} 90-100|85-100|50~-70 [25-50 0-25| NP-5
SC-5M A~2
10~20 |Loam, sandy 5C-SM, |A-4, 4] ) 90-100[85-100(50-90 |35-75 15-30 4-14
loam, coarse sC, A~6
sandy loam, CL~-ML,
CL
20-24 |[Gravelly loamy |SP-SM, |A-1, a 0-5 50-90 |35-75 |20-50 [10-25 0-20] Rp-?
 sand, gravelly;{ SH, A-2
loamy coarse 5C-~8M,
sand, gravelly| GH
coarse sand, )
24~-60 [Gravelly EP, GP,|[A-1 g Qw5 50-90 [35-75 |15-40 -10 0~-20 HP
coarse sand, SP-~-SM,
gravelly sand.| GP-GHM )
_________ 0-5 Loamy GCOAarSe 5M, A-1~b, 4} 0-5 85-100}80-100|40-70 [10-25 15-21] HP-4
sand. SP-5H A-2-4
5-13 |Loamy sand, sp-~SM, |A~i-b,{ O 0-5 |75-95 [50-85 |35-70 | 2-25 | 15-21| NP-4
gravelly sand,| S8M, SP| A-3,
coarse sand. A-2-4
13-60 |[Coaxse sand, 5P, A-1-b, 4] 0-5 60-95 |50-B5 [30-65 2-10 ——— NE
sand, gravelly| SP-SM | A-3
coarse sand. ',
------ 0~-9 Sandy loam-----|5M, A-4, 0 -0 $0-100]85-100;50-70 |25-50 0-25] NP5
SC-5M A-2
9-15 |Loam, sandy SC-8M, |A-4, 0 4] 90-100]85-100[50-90 |35-75 15-30 §-14
loam, coarse sc, A-6
sandy loam. CL-ML,
CL
15-18 |[Gravelly locamy |SP-5M, |A-1, ¢ 0-5 50-90 |35-75 [20-50 |10-25 0-20} up-7
sand, gravelly| SH, A-2
loamy coarse 5C~5M,
sand, gravelly| GM
coarse sand.
18-60 |Gravelly sp, GP,la-1 0 0-5 |50-90 |35-75 |[15-40 | 0-10 0-20] nP
coarse sand, SP-5M,
gravelly sand.| GP-GH
Loamy coarse sM, A-l-b, o 0-5 85-100{80-100)40-70 |10-25 15-21| KP-4
sand, SP-5M A-2-4
5-60 |Coarse sand, sP, A-1-b, 0 ¢-5 60-95 |[50-85 |30-65 2-10 _— NP
sand, gravelly| S5P-SM | A-3
coarse sand.
Silty clay loam|CL, CH |A-7 0~1 0-2 §5-100(94-99 [90-93 |70-94 43-66] 21-39
9-27 |8ilty clay CL, CH |a-7 0-1 0-2 |95-100|94-99 |90-99 [70-94 | 43-66} 21-39
loam, silty
clay, clay
loam.
27-60 [silty clay cL, CH |A-7 0-1 0-2 95-100)94-99 |90-99 |70-94. 43-66] 21-39
loam, silty
clay, clay
Joam.




ENGINEERING INDEX PROPERTIES~-Continued

Soil Survey of

Clagsifieation Fragments Percentage passing
Map symbol Depth | USDA texture sieve number-- Liguid| Plas-
and s50il name >10 3-10 limit|tieity
- Unified|ARSHTO]inches]inches| 4 10 40 | 200 index
Pct Pct Pct
L QAT e e e e ML, A-d o 0-3 ]95-100|85-100{85-95 |50-70 | 20-40] 1-10
CL-ML
Clay lomm, loam|SM, A-4, 0 0-3 95-100(85-100|{50-85 |[30-50 15-25| NP-6
5C-5M A~-2-4
Loam, clay CL, ML |R-6, 1] 0-3 95-100]85-100)70-95 |55-80 30-50| 10-20
loam, sandy A-T7
clay loam.
Loam, clay CL, ML, |A-4,- 0 0-3 |95-100|85-100|70-95 |50-80 | 20-40| 5-20
loam, sandy CL-ML A-6
clay loam,
Sandy loam—e——eo 5M R-2-4 o o] 95-100jB0-100(55-70 |25-35 15-20] NP-4
Loamy sand, sM, a-1-b,| o© G 95-100]80~100]40-70 [10-25 _— HP
loamy coarse Sp-SM | A-2-4
sand, sand.
Sandy loam, 84 A-2-4 0 o $5-100)80-100|50-70 [25-35 15-20] HP-4
coarse sandy
loam. :
Gravelly SP, A-1-b,| 0-5 0-5 55-.85 |[50-85 |30-55 2-10 —_—— NP
coarse Band, SP-SM h-3,
gravelly sand, R-2-4
coarse sand.
L0 BTl et ee e e ML, A-4 o 0-3 |95-100|85-100|85-95 |50-70 | 20-40[ 1-10
CL-ML
Clay loam, loam}sM, A-4, 0 0-3 |95-100|85-100/50-85 |30-50 | 15-25| HP-6
SC-5HM A-2-4
Loam, clay CL, ML |A-6, 0 0-3 95-100}85-100{70~-95 |55-80 30-50| 10-20
loam, sandy A-7
eclay loam,
Loam, clay CL, ML, [A-4, 0 0-3 |95-100[85-100[70-95 |50-80 | 20-40] S-20
loam, sandy CL~ML A~G
clay loam.
Sandy loam-————— SH A-2-4 0 0 95-100{80-100|55-70 |25-35 15-20| wWp-4
Loamy sand, SM, A-1-b, o o 95-100]80-100f40-70 [10.25 —— NP
loamy coarse SP-SH | A-2-4
sand, sand,
Sandy loam, s A-2-4 4] 0 95-100|80-100|50-70 }[25-35 15-20| NP-4
coarse sandy
loam.
Gravelly SP, A-1-b,| 0-5 0-5 55-85 |50-85 |30-55 2-10 -— ne
coarse sand, Sp-SH A-3,
gravelly sand, A-2-4
coarse sand,
Sandac o m e sM, A-2 0 1} 95-100|85-100}{75-90¢ |10-35 ——— RP
SP-5K
Sand, fine sand|SP-SH, [A-2, [} 0 95-.100]85-100]50-75 5.25 — NP
sp A-3
Coarse sand, sB, aA-1, 0 0 75-100[65-85 [40-65 | 1-10 —— Np
gravelly S5P~SM, | A-2
coarse sand. GP~-GM
Variable——me——- -_— —— ——— —— — ——— - —_— N ——
Variable-———-—— — —— 0 0 0 1] o 44 —— HP
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Becker County, Minnesota—Part il . 987

ENGINEERING INDEX PROPERTIES-—~Continued

I Cclassification Fragments Percentzge passing
| Map symbol Depth USDA texture sieve number-- Liquid| Plas-
and soil name : . >10 3-10 limit|ticity
i Unified | AASHTO|inches|inches 4 10 40 200 index
in ’ . Pct Pct Pct
psamments-—-—- T SM, A-2 0 0 95-100|85-100|75-30 |10-35 -— NP .
: Si-5M
Sand, fine sand|SP-SM, [A-2, 0 0 95-100[85-100|50-75 | 5-25 _— NP I
5F A-3 i
Coarse sand, sP, R-1, o o 75-100]|65-85 |[40-65 | 1-10 —— NP i
gravelly 5p-SH, | A-2 4
coarsa sand. GP-GH i
.......... LOBmi~—m=mme=m—— |Mli, CL, |A=6, 0-1 0-3 [95-100)|90-100|80-95 [60-30 | 20-40| 5-20 '
CL-ML | A-¢ .
clay leam, loam CL, ML |R-6, 0-1 0-3 95-100}90-100|75-95 |50-85 30-45] 10-20
A-7
Loam, clay loam[HML, CL |A-6 0-1 0-3 95-100}90-100|70-95 |50-80 30-40] 10-20
_______ Sandy loam———--|SM, A-4, o o 90-100]B5-100]50-70 |25-50 0-25| NP-~5
: 5C-5M A~-2 '
Loam, sandy |sc-sH, |A-4, [¢] 0 90—100|8%5-100|50-90 |35-75 15-30 4-14
loam, coarse sC, A-6 i
sandy loam. CL-ML,
CL .
14-60 |Gravelly sp, ©P,|A-1 0 6-5 |50-90 |35-75 |15-40 | 0-10 0-20| HP
coarse sand, S5P-5H,

gravelly sand.| GP-GHM

————— Loam=———m—=r-—-|ML, CL,|A~6, 0-1 0-3 95-100|90~100|80-95 |60-90 20-40 520
CL-ML A-4
g-21 |{clay loam, loam|CL, ML A-6, -1 0-3 95.-100|90-100]75-95 |50-85 30-45] 10-20
A-7
21-60 |Loam, clay loam|ML, CL |A-6 0-1 0-3 95-100|90~100|70-95 [50-80 30-40| 10-20
sandy loam—---- SM, A-1, 0 [+] 50-100|85-100{50-70 |25-50 0-25]| RP-5
5C-5M A-2
7-16 |Loam, sandy 5C-SM, |A-4, o G 90-~100|85-100|50-90 |35-75 15-30 414
loam, coarse sC, A-6 ) :
sandy loam. CL-Mi,
CL :
16-60 [Gravelly sp, GP,{A-1 0 0-5 50-90 |35-75 |15-40 0-10 0-20f HP
coarse sand, s5P-8M, S

gravelly sand. GP-GM

0-24 |Mucke=me———mar- PT A-8 0 o 0 0 0 0 - Np
24-38 |Sandy clay s¢, cL,|A-6, ¢} 0 g5-100|85-100{50-95 |30-75 21-40| Hp-20
loam, sandy CL-ML, |A-2-6,
loam, loam. 5C-5M h-4
38-60 jCoarse sand, sp, sM,|A-1-b, 0 0 60-100|50-100|30-70 | 3-30 —— RP
loamy sand, SP-SM,| A-3,’
gravelly sand.| SW A-2-4
0-20 |Muck-————wm———— PT A-8 0 0 0 0 0 0 — NP
20-60 |Coprogenous oL A-5 0 o 100 |95-100]85-100]75~96 | 41-50| 2-10
: earth, mucky
silty clay.




290 Soil Survey of

E:
ENGINEERING INDEX PROPERTIES--Continued 2
&
. Classification| Fragments Percentage passing 3
Hap symbol Depth USDA texture sieve number-- Liguid| Plas- ;
and seil name >10 3-10 limit|tieity
Unified|AASHTO|inches|inches| 4 10 | 40 200 index ]
In ¢ Pct fot Pct 3
[t } ]
Leerton—m————— Fine sandy loam|CL-ML, A-4, [v] 0 100 100 90-100)40-90 15-30 4-11 ;
: sC-sM, | a-6
Loamy very SM, A-2-4, 0 0 100 100 |85~100]30-50 15-25] NP-7 e
fine sand, sSc-SM | A-4
loamy fine
sand, loamy
sand. ' .
Loamy very 5M, A-2-4, ) 0-3 100 90-100)75-90 [10-50 15~21] HP-4
fine sand, sc-sM,| A-4
loamy fine SP-5H
sand, fine
sand.
Ciay loam, CL A-4, 0 1-10 }95-100[906-100|50-9C {50-80 28-43 9-21
silty clay A-6,
loam, loam. A-7
Sandy loam-—-—- SH, A-4, 0 o 100 |85-100|60-85 |[25-45 | 15-20] 3-6
SC-8H A-2-4
Sandy loam, 5C, A-4, 0 0 68-100[85-100|60-85 |25-45 | 20-26| 5-10
fine sandy SC-5M A-2-4
loam, loam. .
Sand, coarse s, A-3, 0 4} 98-100|85-100|50-65 5-20 ——— NP-2
sand, loamy SP-SM | A-2-4
coarse sand.
sand, coarse sP, A3, o 0 96-100|75-100[45-60 | 3-10 _— NP
sand. Sp-SHM |A-1-b,
A-2-4
Loamy Sande—-——-— SH, A~2~4 o 0 100 85-100)55-70 [10-25 —-— RP-4
SP-SM
sand, coarse SP, SM,|A-3, 0 [+ 100 85-100]|55-75 2-15 ———— NP-4
sand, loamy SP-5M A-2-4
sand.
Sand, coarsa 5p, A-3, 0 b 100 85-100|40-75 2-10 —-——— HP
sand. 5P-8M A-1
Loamy sand—--——— SP-SM, |A-2, o ) 100 |85-100]{60-80 }10-25 ——— NP
SM A-1
Loamy sand, 5P-SM, |A-3, 0 0 100 |85-100}50-75 | 2-15 — NP
loamy coarse SM, SP| A-2,
sand, sand. A-1
Sand, coarse 5P, SM,|A-3, o] o 100 85-100|50-75 2-15 J— NP
sand, loamy SP~SH R-2,
sand. A-1
Sand, coarse SP, A-3, 1] 0 100 85-100|40-75 2-10 —_— NP
sand, 5P-5M A-2,
A-1




292 ' ‘ Soil Survey of |

ENGINEERIKG INDEX PROPERTIES--Continued

Classification| Fragments Percentage passing
idap symbol Depth | USDA texture sieve number—- Liquid| Plas-
and s0il name . >10 3-10 limit]ticity
Unified|AASHTO|inches|inches| 4 | 10 | 40 | 200 index
Pot Pct Pct
Fine sandy loam|SH, S5C,|A-2, 0 0 100 95-100|60~85 {30-50 15-25 2-10
S5C-5M A-4 '
Very fine 5M A-2, 0 0 100 95-100|60-85 [25-50 15-25]| Hp-4
sand, loamy A-4
fine sand,
fine sandy
loam.
Fine sandy sHM, CL,|A-4 o] 1] 100 95.100|60~-90 |35-65 20-30 2-10
loam, sandy cL, ‘
loam, loam. 5C, ML
Stratified sM, ML, |R-2, 4] 0 100 95-100{65-%0 |30-80 15-25]| NP-5
fine sand to S5C-SM, | A-4
silt loam. CL-ML
S5ilty clay leoam|CL, MH |A-7 0-1 0-2 95-100{95-~99 |{85-95 |70-90 43-66] 21-39
5ilty clay CL, MH |A-7 0-1 0-2 ' |95-100}95-99 85-95 [70-90 43-66| 21-39
loam, silty
clay, clay
loan.
S5ilty clay cL, MH [A-T7 0-1 0.2 95-100}95-99 [85-95 |[70-50 | 43-66]| 21-39
loam, silty ,
clay, clay '
loam.
S5ilty clay CL, MH [&-7 0-1 0-2 95-100}(95-99 [85-95 |70-50 43-66] 21-39 |
loam, silty
clay, clay
loam.
Muck——————— PT A-8 [+] 0 0 0 o 0 —— NP
Sandy clay sc¢, cL,|A-6, [+] [} 95-100|85-100{50-95 |30-75 21-40{ HP-20
loam, sandy cL-ML, {A-2-6,
loam, loam. SC-SM R-4
Coarse sand, sP, sM,|A-1-b,] © ) 60-100|50-100|30-70 | 3-30 — KP
loamy sand, 5P-SM, | A-3, '
gravelly sand.| SW A-2-14
Silty clay loam|CL, MH |A~7 0-1 0-2 96-100[94.-99 |85-95 [70-90 39-48{ 18-25
Clay, silty CL, CH |A-7 0-1 0-2 96-~-100[94-99 |85-85 |[75-90 43-66{ 21-39
clay, silty
vlay loam.
Silty clay CcL, CH |A-T7, 0-1 0-2 96-100|94-99 |[85-95 |70-90 35-57| 18-32
loam, clay A-6
loam.
S5ilty clay CL, CH |A-7, 0-1 0-2 96-100|94-99 |[85-95 |70-90 35-57| 18-32
loam, clay R~6
loam.
Silty clay loam|{CL, MH |A-T7 0-1 0-2 96-100|94-99 |85-95 |70-90 39-48| 18-25
Clay, silty CL, CH |A=T7 0-1 0-2 96-100|94-99 |B5~95 |75-90 43-66| 21-39
clay, silty
clay loam.
Silty clay CL, CH [A-7, 0-1 0-2 96-100]{94-99 {85-95 |70-90 35-57| 18-32
loam, clay h-6
loam.
Silty clay CL, CH |A-7, 0-1 0-2 96-100|94-99 |85-95 [70-90 35-57| 18-32
loam, clay A-6
loam,

T
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ERGINEERING IHDEX PROPERTIES--Continued

Classification] Fragments Percentage passing
symbol pepth | USDA texture sieve number-- Liguid| Plas-
solil name >10 3-10 limitjticity
Unified|RASETO|inches inches| 4 10 | 40 | 200 index
: Pct Pct Pct
silty clay loam|CL, HH [A-T 0-~-1 0-2 96-100|94-99 |85-95 70-90 39-48| 18-25
clay, silty cL, CH |A-7 0-1 0-2 86-100|94-99 |85~95 7580 43-66} 21-39
clay, silty
clay loam. )
silty clay CcL, CH |A-T7, 0-1 0-2 96-100}94-99 |85-95 |70-50 35-57} 18-32
loam, clay A-6 :
loam.
silty clay cL, cH |a-7, 0-1 0-2 96-100|94-99 85-95 |70-90 35-~57| 18-32
loam, clay A-6
loam.
Silty clay loam|CL, MH |A-7 0-1 -2 |96-100}94-99 g5-9% |70-90 | 39-48] 18-25
clay, silty cL, CH |A-T 0-1 0-2 96-100|94-99 {85-95 75~90 43-66| 21-39
clay, silty
clay lecam.
s5ilty clay ¢L, CH |A-T7, 0-1 0-2 96-100]94-99 |85~95 70-90 35.57] 18-32
loam, clay A-6 '
loam.
silty clay cL, ¢H |A-7, o-1 0-2 96-100494-99 g85-95 |70-90 35-57| 18-32
loam, ¢lay ) A-6
loam.
i
Loamy sand---——- SHM, A-1-b, 0 0 95-100}75-100}15-60 10-35 _— HP
: Sp-SH A-2-4
Gravelly sand, [SF, A-1-b, Q 0-3 55.95 |50-90 |15-60 2-10 —_— NP
gravelly loamy sp-s¥ | A-3
sand, sand.
Sandy loam----- su A-2, [ 0-3 95-100|80-100|50-75 20-45 -— HP
R-4
Gravelly sp-SM, |A-3, ) 2.5 |70-95 |55-90 |30-60 0-10 _— NP
coarse sand, SP A-1,
gravelly sand, A-2
coarse sand.
toamy sand——-—— sp-5M, |A-2, 4] D 100 g5-100]|60-80 {10-25 _—— HP
5M A-1
Loamy sand, sp-sM, |A-3, ] 0 100 g§5-100]{50-75 2-15 — NP
loamy coarse sM, sp| A-2,
sand, sand. R-1
gand, coarse sp, SM,|a-3, 0 o joo |8s-100{58-75 | 2-15 — NP
sand, loamy Sp-SM A-Z,
sand. A=-1
sand, coarse SP, A-3, 0 4] 100 g5-~100]40-75 2-10 - HP
sand. SP-5M A-2,
A~1

Vaw vnbentiiniey



106 Soil Survey of
ENGINEERING INDEX PROPERTIES—-Continued
clasgification| Fragments Percentage passing
Hap symbol Depth | USDA texture sieve number—— Liquid| Plas-
ind soil name . >10 3-10 limit|ticity
Unified [AARSHTO|inches|inches] 4 10 | 40 200 index
In Pet Pct Pct
——————— 0-3 Sandy loam-----|SH A-2-4 o 0 95-100}80-100]55-70 |25-35 15-20] HP-4
3-17 |Loamy sand, SM, A-l-b Q 0 95-100]80-100{40-70 |10-25 ——— NP
loamy coarse sSP-SM | A-2-4
gand, sand.
17-47 |Sandy loam, 5M A-2-4 0 [ 95-100]80-100|50-70 |25-35 15-20] NP-4
coarse sandy
loam, ]
47-60 |Gravelly P, A-1-b,| 0-5 0-5 |55-85 |[50-85 |30-55 | 2-10 _— NP
coarse sand, SP-SH | A-3,
gravelly sand, A-2-4
coarse sand.
e e e e 0-15 |Silty clay loam|CL A-6 0 0 100 100 90~100]|70-90 30-40] 10-15
5ilt loam, ML, CL, |A-4, 0 Qo 100 100 90~100)80-90 20-40 2-15
silty clay CL-HL A-6
loam. N
Loam, clay loam|ML, CL,|A-4, o 0-10 §{90-100]85-97 |75-95 |50-75 20-45 3-25
CL-ML | A-6,
A7
! .
------ Loamy coGArEe SM, A-1-b, 0 p-5' |85-100|80-100}40-70 |10-25 15-21| KP-4
sand. _SP-SM | A-2-4 ‘
Loamy sand, SP-SM, [A-1-b, 0 0-5 75-95 |50-85 |35-70 2-25 15-21| NP-4 i
gravelly sand,| SM, SP| A-3,
eoarse sand. A-2-4
Coarse sand, SP, A-1-b, 0 0-5 60~95 |50-85 |30-65 2-10 ——— Np
sand, gravelly| SP-SM A-3
coarse sand.
Sandy loam-—w—-- SM, h-4, 0 o 90-100]85-100|50-70 |[25-50 0-25| NpP-5
5C~5M A-2
Loam, sandy sC-SM, |a-4, 0 o] 90-100|85-100|50-90 [35-75 15-30 4-14
lozm, coarse sC, A-6
sandy loam. CL~HL,
CL
Gravelly loamy |SP-SM, |A-1, 0 0-5 50-90 }35-75 ]20-50 |10-25 0-20} NP-7
sand, gravelly| S¥, A-2
loamy coarse SC-5M,
sand, gravelly| GH
conrse sand.
Gravelly SP, GP,[A-1l 0 0-5 50-90 |[35-75 [15-40 0-~10 0-.20 HP
coarse sand, SP-8M,
gravelly sand.| GP-GM
Loany sand-——-—- 5M, A-2, o v} 95-100}90-100}50-75 5-30 15-20 NP
5P-SM A-3
Sand, coarse SM, SP,|A-1, 3] Q 95-100|85-100(45-75 2-15 15-20 NP
sand, loamy 5p-SM A-2,
coarse sand. A=3
Sand, coarse sp, sM,|n-1, ] o 95-100|85-100]45-75 | 2-15 | 15-20| NP
sand. SP-SH A-3,
A-2
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iecker County, Minnesota—Part 1l : 307
ERGINEERING IRDEX PROPERTIES——COntinued
; classification Fragments Percentage passing
‘Map symbol Depth | USDA texture o sieve number—- Ligquid| Plas-
ind soil name >10 3-10 limit|ticity
; Unified|ARSHTC|inches]{inches 4 I 10 40 200 index
In ’ Pct Pct Pet
0-6 |Coarse sandy SM, A-4, 0 0 100 ]85-100|60-85 |25-45 | 15-20| 3-6
Joam. SC-SM A-2-4 |
6-27 |sandy loam, sC, RA-4, 0 0 9g-100|85-100]60-85 25-45 20-26 5-10 f
fine sandy 5C-SM A-2-4 . SR
loam, locam. . '
27.48 |Sand, coarse SM, A-3, o 0 98-100|85-100 50-65 5-~20 . HP-2
sand, leamy sp-sM | A-2-4
coarse sand. .
Sand, coarse sP, A-1l-b, 0 0 56-100}75-100]45~-60 310 —— HE
sand. 5p-5M R-3,
A-2-4
Loamy sand-----— sp-s5M, |A-2, 0 0-5 95-100]|75-100}35-75 16-30 ——— HP
SH A-1 '
Sand, loamy §P-SH, |h-3, [ 0-5 ¢5-100|75-100|30-75 0-30 —— Hp
sand. sM, SP| A-2, - .
A-1 .
Sand, loamy SM, SP,|A-2, §] 0-5 g5-100|75-100]30-75 0-30 —— HP
sand, loamy sp-sM | A1,
coarse sand. A-3
Sand, coarse sP, SM,|A-2, 0 0-5 95-100]75-100[35-55 0-15 _— NP
sand. sp-sH | A-1, | c : .
A-3 [
sandy loam——--— SH A-2-4 0 1} 95-100]90-100|55-70 25-35 0-206] HP-4
Coarse sand, SM, A-2-4, ¢} 0 95.-100|90-100 40-70 [10-25 0-14 HP
loamy coarse SP-SM A-1-b
sand, loamy
sand. i
Sandy loanm, SM B-2-4 Q 0 95-100|90-100 50-65 |25-35 0~-20| HP-4 :
conrse sandy
loam.
Sand, coarse SP, A-3, 0 [¢] 95-.100]75-100|50-80 2-10 0-14 HP
sand. SP-SM A~2-14
Loamy coarse sM, A-2-4 o ] 100 g5-100]55-70 |10-25 ‘= | HP-4
sand. SpP-SM
sand, ceoarse sp, SM,{A-3, 0 0 100 85-100|55-75 2-15 — HP-4
sand, loamy 5p-5M A-2-4
sand.
Sand, coarse SP, AR-3, 0 i 100 85.100]40-75 2-10 —— KP
sand. 5p-SM A-1
Coarse sandy SM, A4, 0 0 100 g5-100]|60-85 |25-45 15-20 3-6
lcam. sSC-5M A-2-4
Sandy loam, sc, A-4, o 0 98-100|85-100{60-85 25-45 20-26 5-10
fine sandy SC-SH A-2-4
loam, leam.
sand, coarse &M, -3, 0 0 98-100|85-100|50~-65 | 5-20 - | HP-2
sand, loamy 5p—5M A-2-4
coarse sand.
28-60 |Sand, coarse sp, A-1-b, 0 0 96-100|75-100|45-60 3-10 - HP
sand. sp-SM | A-3,
. | 1 i
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Becker County, Minnesota—Part 1! 311
ENGINEERING INDEX PROPERTIES--COntinued
: Classification| Fragments pPercentage passing
: yap symbol pepth | USDA texture sieve number-- Liguid| Flas-
‘and soil name »10 3-10 limit]ticity
E Unified|ARSHTO|inches inches 4 10 40 | 200 index
Pct Pot Pct
Huck-—=mr——w=—— PT h-8 0 V) o] o 0 0 — NP
Muck-—=mw—nm——-— PT A-8 1] 0 o o 0 0 JR— NP
Loam, clay CL, A-14, 0-1 0-3 90-100|80-100|70-100|50-90 25-45 6-20
loam, silt CL-ML A-6,
loam. AT
Loam, clay cL, A-4, 0-1 0.3 |80-100]75-100|65-95 |50-85 | 25-45 6-20
loam, silt CL-#L | A-6,
loam. A-7
Clay leam——-——- CL A-6 0 0 100 92-100]90-100|65-%0 30-40| 10-15
Clay leam, ML, CL |A-4, 0 o) 100 92-100|90-100|65-90 30-40 2-12
silty clay R-6
loam, silt ¢
loam. )
Silty clay CcL A-6, 0 0-5 g95-100|90-98 {85-100|65-90 30-45[ 15-30
loam, clay -7
loam, loam.
¢lay loam, loam|CL A-6 o 0-5 95-.100|90~-98 |[75-85 |55-75 30-40| 10-20
Mucky leam————=- ML A-4 1] o 95-100|85-100|70-580 50-70 25=-35| wp-10
Sandy loam, ML, SH |A-4, 0 0 g5-100|85-100]|55-85 |30-60 20-40} RP-10
loam, fine A-2
sandy loam.
Sand, coarse sp, SH,|A-1, ] [+) 50-90 |50-80 |40-70 2-30 0-14 HP
gand, gravelly| SP-SHM, A2,
coarse sand, GP-GH A-3
Clay loam———w-- CL A~-6, s} 0-5 95.-100|90-100|80-85 75-95 30-45] 10-25
h-1
Loam, clay loam cL, A-4, [¢] 0-5 95-100|90-100|80-95 60-75 20~45 5-25
CL-ML A-6,
A-7
Loam, clay loam]CL, A-4, [ 0-5 95-100|90-100]75-95 |55-75 20-45 5-25
CL-ML | A-6,
A-7
silty clay loam|OL, CL, A~6, 0 0 §5-100}95-100|95-100]|85-95 30-50] 11-20
ML A-7
Clay loam, CL A-6 o 0 95-100]90-100 80-95 [50-80 30-40| 11-20
silty clay
loam, sandy
clay loam.
Loam, clay loam|CL, A-4, 8] ] g5-100]90-100]|85-95 60-85 20-40 5-20 :
CL-ML | A-6 !
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Loamy sand, SH, A-3, o 0 9g-100|85~100|50-65 | 5-20 _— ne
sand, coarse S5P-SH A-2-4
sand.
Sand, coarse sP, A-i-b, o] Q 90-100|60-100{35-55 3-10 -_—— HP
sand, gravelly SP-5H A-3,
sand. A-2-4
!




]
St
S
=S
%)

=4

—_
@

=
69
=

T
2

=
o

=




\{4 IHFORMATION [WELL WO. 1 fWELL KO. 2 [WELL, NO,3 [WELL KO. 4 |WELL NQ. 3 [WELL KO. & |WELL MO, T |WELLNO. 8 |WELL N2, 9 JWELL KO HOJWELL NO. 11 {WELL KO.12 {WELL NO. 13 WELL MO, 14 |WELL WO, 13 |WELL 0.6 [WELL HO, 17

DEFTH CF SAMPLE (M)

TEUPENATIAE  (CENT)) 0.7 L O 103
» 61 .63 .

7

TOTAL

SULFATE 14 s <5

ZIH -N

FECAL COLIFOAM

L 1% 195 leaS

LONDUCTIVITY

A4

SHLOMIDES 191 171 28]
Ten | lowsl |20

HIBDU

ELEY., (Tan of camaq

ELEV. (Beftem #f wall

- -4

ELEV.  [Weter leval _w.n: o'y g

HONTH
20

SES
EHFORCEMENT SEQTIOH

AGAD

WELL HOL1R Ul L KO PR WELL NO.20{WELL KO, 21 [WECE HO2Z|WELL NO.23 | WhLk HO.24| WERL HO.23 | WELL NeLzs [WELL HOET | WLl KeLZH| WELL 5O, 25{ weLL Mo, 30] WELL WOL3H{WELL. K0, 32| WELL #a.33

DEPTR OF SANPLE (W

I}

TEMPERATURE (CEWTH

POLLUTION £QKTROL AJENGCY

pi3, HO.
CouRTY

MINHE $0TA
FIGURE

are

DETROIT LAKES , MINNESOTA

PG,  TOTAL

SULFATE

1234 WEST
ROAEVILLE,
ATTH! COMPLIANGE

lxu N

FECAL doLIFORM

Sund 10z HINHESOTA

PERMIT HUMDER

felab [T L3

lﬂu —-N

CONOUCTIVITY

MONTHLY REPORT OF AREA WELLS (WATER CHARACTERISTICS)

CHLOAIDES

TXN

ﬂﬂuou

ELEV. (Tep of cosiag)

ELEY. [Battem o wali}

ELEY.  iwwtar levwsl]

HOTES:
L ALTERNATE TEETS BETWEEN EVEN ANC ODP HUMBEAED WEOLLS.
2 GMAD  SAMPLES TO AE TAKEN MONTHLY CURINGE  SERAY  SEASOM
QUANTERLY ODUMING MWON=SPAAY 3JEATOMN,
3. AT LEAST OMCE & YEAN EACH TEXT MUST BE BASED ox
A 24 HOUR COMPOIITE SAMFLE.




baTE INFORMATIGN WELL MO, ¢ (WELL HO. 2 [WELL NO.3 [WELL %0. 4 [WELL HO. 3 [WELL NO.  [WELL 50.7 |WELLNO. B [WELL NO. 8 JWELG Mo, 10 |WELL Mo.or fweLe No.e2 [wens, no 13 wews, vo. e [weLe wo. s [weLs Houis [wew wo 7
DEATH OF SAMPLE (M)
o] teureratune  1cenm e 24 172 na 9 b 9q s 49 T 9.0 9.4 T o o3
Hign o [dsv) M| [y fst]  qReS] asl  itas]  as| [Tl 7] |Zedd  (zee| |z [ves| rm
#g,  TOTAL .
SULFATE < s <5 LIty
HH <N
W. FECAL EOLIFORM ‘
£ Hoy =M B4 S EXS B kY do| &g jt8) [€5| lae| [45] jae| [#97 |SB| k5| |<s
b= H,
£ #o |conpuervire s L3 i =55 . so Lo 753 23 Toa KL Exrd 835 1o T
5 CHLERIBES RLE 4] 55.4] 15.7 L5 J30 132 It i 1oy k4 <5 T 333 25
X
« biod THK i, .07 o 18 Bk 0.l 031 0.5 0. 0, 1% 8.5y 0,20 8.0 K. 5D %.e L¥]
3 g - m 2800,
=8 & 3
m o u H] ELEV, {Tup of caelag
a2 <
2 % £ Lo m ELEV, (Battom of well
= £ 2 be %
- = E =3 2 ELEY.  {Water launl}
7 - FEE
) “e % WELL NG5 [ WELL HO. 1B [WELL NO.20|WELL NO.21 |WELL NO.22 | WELL NE.23 | WELL K0.24 | WELL HO.28 | WELL MO.E6 WELL NO.27 | WELL Wo.28| wELL HO. 28| wELe wo. 30| weLt wo.3 1| wELL No.32|wELL Ho.33,
el = = =4
z 4 N mv ma v QEPTH OF SAMPLE {M
4
<X 95 3588 B TEMPERATYRE (CEHT
w Lt ooff 38 & hi .
€ g 7] =732
- .2 oh
ls =
5 - gEZ8 Pa,  TOTAL
oo
_Dln k m mm are SULFATE
E E%z<x
& oz 2 - MMy~
]
= M..m. 3 FECAL COLIFQRM
Qs -
! O Hay ~N
I
[ COMDUCTIVITY
=z
(o)
= EHLOMIDES
TXN
caop,
ELEV. {Tap of casing}
ELEV. [Bottom f wan}
ELEY,  {Warar

L ALTERNATE TESTS METWEEN EVEN AMD ©D0 NUMBERED WELLS,

& GRAE  SAMPLES TO BE TAKEN MONTHLY DURING SPRAY SEASON
QUARTEALY DURINE NOH=SPRAY SEASDN,

3 AT LEAST OHCE A YEAR EACH TEST WUST BE PBRASED ON
A 24 HOUR CONPOSITE SAMPLE. )




ATE INFORMATION WELL NO. { [WELL NOD, 2 |WELL NO. 3 |WELL NO. 4 [#ELL NG. & {WELL NO. § |WELL HO 7 WELLHO. 8 JWELL MO 3 {WELL NO. { | WELL HO.30EWELL HOUIZ {WELL M0.33 [WELL MO, 14 {WELL HO.15 |[WELL H(.36 [WELL NO.J?

DEPTH OF SAMPLE [ M)
TEMPERATURE  {CENT) 4.9 134 1% 3 W1 £ {.b 9% 133 12
e -2 - e Y 1| I 2 O - 2 T = O L= T

10..

TATAL .

N SULFATE

zzu -H

FECAL COLIFORM

wo, —n L] lsdt el [ K B ler| sl L% RO
COHDUETIVITY 511 1000 503 4 120 1729 79 %4 e3¢ L

CRLORIDES MY bt a7 283 2L sbd 11 \5) % 23]
THH Ji ] 22 .46 27 LA 0.3 I Ry p

ﬂunuu

ELEY. {Teop of conng

ELEY. ({Batiom of wall

MONTH,
8 2
29

e warer et P B bl beol ol Lot lee| |&s] e

WELL, NO B IWELL NO. 19 {WELL NO.20fWELL, HO. 20 |WEELE NO.22 | wetL no 23 wELL KO.24[ WELL NO.23 [WELL HO.Z6 [WELL RO£¥ [WELL H&.28[ WELL NO.20] WELL MO. 30| WELL HO.3(§ WELL HD.32|WELL NO.33)

AS013

ROAD

DEPTH QF SAWMFLE (M

FIGURE

COUNTY

MINHESQTA
COMPLIAHCE B ENFOHCEMENT SECTION

TEMPERAYURE {CENTY

POLLUTIGR COHTAQL AGENCY

(=1 k%]

D15, %O,

DETROIT LAKES , MINNESOTA

PO, TOTAL

SULFATE

033 WEST
+ROSEVILLE,
ATTH:

:zwlz

FECAL COLIFORM

Band la: MINHESOTA

PEAMIT HUMUER

[od ek V-]

NO, —N

CORDUCTIVITY

CHLORIDES

MONTHLY REPORT OF AREA WELLS (WATER CHARACTERISTICS)

TR

nuouu

ELEV. (Top of caning)

ELEV. [Sa1rom of well)

ELEV. (Warer 1evall

HOTES:
. ALTEANATE TESTS AETWEEM EVEN AND OO0 KUWBERE@ WELLS.
2. GRAB SAMPLES TG §E TAKEN MONTHLY OURING SPRAY SEASON
QUARTERLY CURING HON-5PRAT SEASCOM,
5. AT LEAST ONCE A YEAR EACH YEST MUST BE Ba3El oN
¥ A ZA HOUR  COMPONTE SANPLE.




TE INFORMATIDN WELL M. [ |WELL HO. 2 [WELL NQ.3 |WELL ND. 4 fWELL KO. 5 WELL HO. € [WELL NO. 7 [WELLHC. B [WELL NG, 9 [WELL ND 10{WELL MO 11| WELL WO.(Z [WELL HO 13 [WELL NC. 1% [WELL NO 15 |WELL M@.28 WELL ND, |7

DEPTH OF SAMPLE { M)

TEMRERATURE  (SENTE 19.3 4.5 TR .5 wi 1.3 b 0.0 15 thude
h 23 s masl e [t hew| 17| lras| W 7.3
G, TOTAL
SULFATE
v..zu-.z

FECAL COLIFORM

WD, -k Lt gl (3.8 S |jo#  Be 3.0 2% A4
GONDUGTIVITY |38 83, EY HS LIz} g A )
CHLORIDES .1 8 106 1359 335 u3 /33 ygs x5

TER ool B33l psi o1 A1 49 JO 0,28 of
n-ouu

I
3

§

s BiE

ELEY, [ Tep of coning

ELEV. (Bahom of well

vy i I e - s B S R R L L e A e I

WELL HO.1B JWELL 0. 12 | WELL. HO.2G{WELL 40,31 |WELL HO.22 [WELL k023 | WELL HO.24] WELL M0.25| WELL WoLES {WELL WO.27 WELL NO,28| WELL HD.25| WELL WO, 30{ WELL NO. M [ WELL NO.32|WELL NG 33

s
MONTH, s ?

20

ELEV. {Wet

333

RGAD

DEPTH OF SAMPLE M

TEMPERATURE ([CENT)]

013, 1O,
COUHTY
FIGURE

Qro

o

DETRDIT LAKES , MINNESQTA

PO, TOTaL

SULFATE

ATTH: COMPLIAHNCE & EHFOMCEMENT SECTION

AQSEVILLE, MINHESOTA

1933 WEST

::u —N

FECAL COLIFORM

Sand te: MINHESOTA  POLLUTION CONTROL AOENCY

PERMIT HUMBER

203572

20« -N

CONDUCTEVITY

CHLORIDES

MONTHLY REPORT OF AREA WELLS {WATER CHARACTERISTICS)

RN

cpon, 3 )

ELEY. {Tep o cn

£LEV, (Batzom aof well)

ELEV.  {Watar levsl}

HOTES:
b OALYERNATE TESTS BETWELN £VEH ANO QOD WUMBERED WELLS, . -

2 GRAB SAMMES TO BE TAKER MOWTHLY DURING SPRAY SEASON '
QUARTEALY DBURING HON-SPRAY SEASON,

5. AT LEAST OWCE A YEAR EAZH TEST MUST BE BASED OW
A 24 HMOUR  COMPASITE SANPLE,




JOATE IRFORMATION WELL NG. 1 |WELL ¥0. 2 |[WELL NO.3 {WELL HO. 4 EWELL WO, 5 [WELL HO. 6 |BELL HO.T WELLHO. B |[WELLNO. 8 |WELL HO. 1D ]WELL HO. 15 [ WELL ND.12 |WELL HO.13 {WELL HO. 14 [WELL NO. 15 | WELL HO.H [WELL NO. 1T

NOy —H

CONDUCTIVITY N

CEFTH OF SAMPLE { W} @
TEMPERATURE  LCENT) fai R N o W Vel 2 ] /¥4 1035 . 1 137 17l 2.7 262 1A IR
" b, I 2731 12 2 (235 [2ed Rund ezl Bl @ D21 Gew| P47
PO,  TOYAL 207 L.23 finl
15
SULFATE \l__.m. x? 2! Tt k= )5
HHy -4
m FECAL COLIFORK _\sv \UV D O D @ ﬂU ﬁu 0 D O nu ﬁv D b %
E T L2, 24 974 il o 2403 ngst |7 o] 17 Y | ey Con 0
= e
o EONDUCTIVITY pod|  lesot el (gmsl (w9 ¥330l  |yvE|  (e| (93| keeyy  lwes]  fesT|  pED) |3 | perd
=
g CHLORIDES .5 3.0 72,51 e ni 217 nr Pexi 1Y kA 2.4 1573 /6] 252 Al
g TRN 2| 2} e} e} L] 2 | I et I </ | ] e ) 10 S G
= =
S o 5 & O loi 18| lpi 1ol 1o lol el o] ol o] o]l lo] (o] |
= m m ) ELEV. {Tep of casing N
E ¥ E ok ELEV. (Sohem o wel
E £ Eo%nd ¢ ' ' z T ] 7 17
= F7 e wee  oenewol el o] i | lg] bl e (wel Weyl B (| 7o (97| [we] 7si] dé
m o mm - WELL HO.18 |WELL RO. 19 [wELC Ho.za]wELe HO.2t [WECL Wo.22 | wELL K023 bwers RoZ4fWELL 0,25 WELL 4026 {WELL KO.ET | WELL NO.28] WELL HO.28{ WELL #0. 30| WELL HD.31| WELL HO.32| wELL K033
S
m M 5 mﬂme W DEFTH OF SAMPLE (WY
z >
ho R v mmmm = TEMPERATURE [CENT)
W 3 [6 2%3% =
< mnm ol ph
v B 5042
= ex e fQ, TOTAL
e EomE
W i muum SULFATE
5 e
g 2 3 HHy =K :
w - e
@ z 3 FEGAL COLEFORM i
> 5 ¢
a
E
4
o
=

GCHLCMIDES N

TN

nunnu

ELEY, {Yop of cosing)

ELEV. (8ctiom of well)

ELEV. {wn

HOTES:
1, ALTERMATE TESTS BETWEEM EVEN AHD GDD MNUMBERED WELLS, .
Z. GRAB SAMPLES TO BE TAKEN MOMTHLY DURING SPRAY SEASOM -
QUARTERLY PURING NOH-SPRAY SEASQH.
3, AT LEAST ONCE A YEAR EACH TEST KUSY BE BASED ox
A 24 HOUR CGOMPOSITE SANPLE,




+ 7%

a2

=
z
=
x

20

ROAD
3503

TE INFORMATION WELL NO.3 WELL ND. 5 {WELL NO, & 'WELL NO. 9 |WELL NO. 1G [WELL NO. 1t
QEPTH OF SAMPLE (N}
TEMPERATURE  (CENTY 5 jlLo e n3 )4 o+ 13
s 740 7.8 74 73 73 715
1OA TOTAL
SULFATE
zxu =N
FECAL COLIFORM
N, -H Ly 37 2y o8 L N
CONDUTTHITY BT 1o, .bﬂe T 5% ja70 3
CHLOASDES Iy N BT f3a, /56 k4
THH b.a 14 a4 ks, Y o 013
nuouu
ELEY. {Top of corind!
ELEY. (Boftom of wan
ELEY.  (Warer lavat) o e WY 70 1755 T3

N, 20 WELL NQ.22 HO.23 L1+8.03 RORT HO.Z8|

DEFTH OF SAMPLE (W}

FIGURE

TEMPEHATURE [SENT]

POLLUTIOH COWTROY AGENWEY

Dl4. HO,

ore

(L]

DETROIT LAKES , MINNESOTA

PO,

a TOTAL

ATTH: COMPLIAKEE & EHFQACEMENT SECTION

AQIEVILLE, MINHEZOTA

1933 WEST COUNTY

SULFATE

IZMIX

Sund 1ot MENHESOTA

FECAL COLIFQRM

PERMIT HUMBER

0267 7=

NQy ~H

CONQUGTIVITY

MONTHLY REPORT OF AREA WELLS (WATER CHARACTERISTICS)

CHLORIDES

TN

nﬂoﬂu

ELEY. (Tap of cating)

ELEY. (Baitem aof =ell)

ELEY.  {Welar

ALTEAHAYE TESTS BETWEEM EVEN AND 00D NUNSERED WELLS,
2. GRAB SAMPLES TO BE TYRXEN MONTHLY DURING
QUARTEALY DURING MHOM-SPRAY SEASQH,

AT LEAST OMCE A TYEAR EACH TEST WUusST 8E
COMPOSITE SANMPLE,

SPRAY SEASON

BASED ON




YE INFORMATICHK 'WELL HO. 1 |WELL HO. 2 [WELL HO.3 [WELL HG, 4 [WELL HO. 5 JWELL MO, € JWELL N T [WELLHO. B [WELL NO. 9 [WELS. NO, 10 [WRELL NO.IE|WELL NO,42 [WELL NO. I3 [WELL KO, 14 |[WELL KO 15 |WELL WD.1& |[WELL NI, 17 B

DEPTH OF SAMPLE (M}

TEMPERATURE  |CENT) 169 HO 138 wY Rna 123 13.9 M __e.m 1o
** 247 fea| &8 1T 3| [e3]  |nE 140) |73F  |R4e
10A TOTAL
SULFATE
My N
N... FECAL COLIFORM
o
5 Hoy ¥ wej Py 5] |as|  faozf  fra7i L3z bed]  pos| |es?
m m.pza CONDUCTIVITY 451 lto HlD By #0050 2 35 77 Ko e
= -
9 CHLORICES 131 /57 [2=3 .5 (g 10% 123 /34 23 152,
c 3 Tru <o p.3o|  |€eT|  [se7 b 25 <o  poo o | g3 pB
m . g LT
< 3 & 5
n s by prl H ELEV. { Tep of casing.
w ﬂ = -
2 £ £ ™ m ELEV, {Bahom of wall
= z g ae = .
- = I ELEV.  (Water lenat] i g% ] b v, 5 575 M 7'
L] - FEEE]
3 e cm = WELL ND.18 JWELL NO. ¥ IWELL. ¥0,20] WELL KO.21 JWELL NO.22 [WELL D23 [ WELL NO.24 | WELLKG.23 NO.BY | WELL NO.ZB] WELL HO.29]WELL HO. 30| WELL HO.3 4 WELL NO.32[WELL HG.33
i  x = W
= 5 I Exge = DEPTH OF SAMPLE (a
oF WWHE 2
2 e ne pEEe 2 {TEsPERATURE icENT
B S Ve g9F &
< T 3 (1]
- R TR
w et it
L o ]
Q axzo PO, TOTAL
w -
|
= m £3aE SULFATE
muv 2 ILE<
o 2 B MRy —R
w o
)
= 3 A FECAL COLIFGRM
= ©
b ol
M 3 Ny —k
m CONDUCTEVITY
W CHLORIGES
TEN
teoD,

ELEV. (Tap al curing)

ELEV. {Batiem of well])

ELEY.  {wWalac

HOYES:
L ALTERNATE TESYS BETWEEN EVEN AND ODD NUWBEAED WELLS,

2. GAAB SAMPLES TO BE TVAXEH HONTHLY DURING SPRAY SEASON
QUARTERLY OURING HCON=3PRAY SEASOM.

3. AT LEAST ONGE A YEAR EACH TEST MUST HE HBASED ©ON
L 24 HOUR COMPOSITE SANPLE,




Ot mplee o At pucsn. sreardantoly dEcarded Sor 38,60 00
APt o fof ol 18,03 04 15 Atk b acprid o psF oA Rt

B2

MOHTH
s33
20

necaApD

IHFORMATION WELL HO. § |WELL ND. 2 {WELL HO.3 [WELL WG 4 [WELL WO. 5 [WELL NO 6 {WELL HO, 7 JWELLNO. B [WELL NO. @ {WELL HO. 30 [WELL HO 1| |WELL HD t2 {WELL 40,13 |WELL NO. 14 [WELL HG.15
GEPTH OF SAMPLE { M}
FEMPERATURE  {CENT) [ 04 o Q.5 At £35 a5 " s L&l . By S e 34
o Tk 7.36 733 718 EES) ki 7 7 257 v 749 FE 7% ) i}
va. TOTAL
SULFATE e ot <15 <15
zxu ~N
FECAL COLIFORM
Ko, -N f.53 .00 19 72 2ai |2
CONDUGTIVITY 537 56 Hgo 752 454 s 1665 Sz 060, B 7 e ) 260 Eidl
CHLORIDES ] 238 2 1378 a8y 208 123 1 /38 |28 il el i 87 148
TN 37| koeil P bes Foot|  lase b 4 br.sg | el oy o.30] e 5 2.7
nuuuu
ELEV. [ Tep af curing
ELEY, {Batiom of wall
ELEY. s A |shlsilad o] bl e el 9wl 72 Wl e 70 £

KO8 KO 13 W20 NO ZIIWELL RO.22 | WELL HO.23 NO.Z4 HO.23|WELL NO.ES [WELL NO.ET HD.ZB ND.29| WELL NO. 30 HC. 2 H WELL WO 32

DEPTH OF SAMPLE (M

DI, WO,
COUNTY
FIGURE

TEWPERATURE (CENT

MINHESOTA

@i

DETROIT LAKES, MINNESOTA

ATTH: COMPLIANGE B EHFORCEMEHY SECTIOH

#5353  WEAT
ROSEVILLE,

ok
PO,  TOTAL
SULFATE
Ny =R

Send tp: HINHESOTA  FOLLUTIOR COMTROL AQENCY

FECAL COLIFERN

PERMIT HyUMBER

O 102

HOy =R

CONDULSIVITY

MONTHLY REPORT OF AREA WELLS (WATER CHARACTERISTICS)

CHLORIDES

TKH

nnﬂuv

ELEYV.  (Twp of cwl

ELEV. {Baftom af well)

ELEY.  {Wainr levat)

HOTES:

A Z4 HOUR

QUARTEALY DURINE HOH-SPRAY SEASQN.

3. AY LEAST DHCE A YEAR EACH TEST MUST BE BASED ON
COWPOSITE SAMPLE.

L ALTEAMATE TESTS BETWEEN EYEN AND OOBD MUKMBEAED WELLS,
2 GRAE SAMPLES TO BE TAKEN MOKYHLY DURIHG

SPRAY SEASON




MONTHLY REPORT OF AREA WELLS (WATER CHARACTERISTICS)

DETROIT LAKES, MINNESOTA

MONTH 1()0(}&#' 64—"

o0
BIS. HO.

PERMIT HUMBER

SoRs ) T,

RGAD LI 3
53113

CAUNTY

MINHESOTA
ATTH: COMPLIANEZE O ENFODRCEMENHT SECTION

1938 WEST

Send re: MIHNEJOTA  FOLLUTION COMTROL AGERCY
ROGEVILLE,

20

FIGURE

AYE

INFORMATION WELL H0.% [WELL NO, 2 |WELL HE 3 [WELL O & [WELL NO. 5 [WEL NO. § JWELL HO.7 |WELLNO. 8 |WELL HO. § |WELL NO 0 |WELL NG 1¢ [ WELL ND.12 JWELL NO £ |WELL HD. 14 [WELL Ho 15 | WELL HO 16 bweLL ko 17
DEPTH OF SAMFLE [M)
TEMPERAYURE  (CENT) 10.9 135 4.1 0.2 % e 0.6 e 3.8 6]
» 7.93 A LR AT s .o e A A T B
PO, TOTAL
SULFATE
HH, —H
FECAL COLIFORW
Hoy -H 2.2t \.e4 o.tH s 125 A AL i) Ll 154
SENDUCTIVITY TR e U 1670} 295 L5 L q20 e 1y
cKLomIoEs o) |as| (&S] =21 las| s3] (e [ [am|  [sad
THY 1% 1B 2 S$WBe L A A5 1Y B3 [V
cBon,
ELEY.  (Tor of zoslng
ELEY. (Bettem #f wall
ELEV.  (Water reval] 4 5y 33 au' - o o 8 %
WELL HO.t8 JWELL NO. 19 JWELL NO.20|WELL WO.2% [WECL NO.22 {WELLMO.Z3 | WELL ND.24 | WELL N0.23% [WELL HO.26 WELL O 27 | WELL HD.28 WELL NO.23] WELL HD. 3| WELL HO.3 I[ WELL H0.32|WELL MO,33

DEPTH OF SRMPLE {M

TEMPERATURE {CENT)

h

Po,

N TOTAL

SULFATE

zxu.l:

FECAL COLIFORN

Hay =N

CONBUSTIVITY

CHLORIDES
TN
nGODu
TLEY.  {Tap of cosing}
FLEY. [8sitem of wel}
ELEV. {w Teval}]
HOTES:
|- ALTERHATE TLSTE BETWEEN EVEN AKD OBD WUKBERED WELLS,
2. SRAD  SAMPLES TO BE TAKEN HONTHLY DURING  SPRAY  SEASON

QUARTERLY DURING HON-5FRAY SEASOH.

AT LEAST OMLE &
& 24 HOUR

YEAR EACH TEST MUST BE #aSED ON

COMPOSITE SAMPLE,




MONTHLY REPORT OF AREA WELLS (WATER CHARACTERISTICS)

DETROIT LAKES, MINNESOTA

MONTH ‘Dl-w" 6("‘ ?

[s}1=}

als.

OoxsI9n,

HG.

PERMIT HUMBER

b2

313

POLLUTION CONTRAL AGENGCY
ROAD

1333 WEST COUNTY
RRZEVILLE, WINHEZOTA
ATTH: COMPLIAHNCE @& ENFORCEMENT QECTION

fand fa: MIKHESOTA

20

FIGURE

YE INFORMATION WELL NC. 1 JWELL NO. 2 |[WELL NO.D |WELL MO, 4 JWELL HD. & |WELL KD, € {WELL RO, 7 [WELLKHO, & FWELL KO, 3 JWELLNO. 10 [WELL N1 | WELL HO 12 WELL X0, 12 |WELL KO 14 WELL NQ. 13 [WELL NO.I6 |[WELL NO.IT
GEPTH OF SAMPLE (M)
177 | TEMPERATURL  (CEHT .3 130 157 Y3 Y
% o [239 %38 Zar 50 ¥
PO, TOTAL
SULFATE < (& < < < By
2:u -N
FECAL COLIFORM
NGy =N 5] t.5 .03 D2
S\Y CORDUCTIVITY 1573 1080 uza oo
CRLORIDES 338 190 e 187
TKR s 040 3.0 ..
CROD,
ELEV. {Top of caslng
ELEY. (Bettom of wai
uN. ELEY, (warer lavel} -.H_._N 1791 syt ar s
WELL HO.18 JWELL HO. £3 {WELL NO.20|WELL, HO.2t |[WELL HQ.2Z |WELL HG.25 { WELL NQ.24{WELL NO. 25 WELL NO.26 [WELL HO.2T |WELL HO.28| WELL HO.Z9f WELL NO.30| WELL KO, 31 | WELL HO. 32} weELL Ko.33

OEPTH OF SAMPLE (M

TEUFERATURE {CENT)

I
PO, TOTAL
SULFATE
NHy —#

FECAL COLIFORR

RQy =H

CONBUCTIVITY

CHLORIDES

XN

nuouo

ELEY. (Top of cexing)

ELEV,

(Belwm of =

ELEY.,  {Weler Ievaf)

MOTES:

3

ALTERHATE TESTS BETWEEN EVEN AND QU0 KWUMBERED WELLS,

2. GRABL SAMPLES TO BE TAKEM MONTHLY DURING
QUARTEALY DURIHE MOW=SFRAY SEASDH.

AT LEAST OMCE & YEAA

4 24

HOUR

CONPRSITE

SPRAY SEASOH

EACH TEST KUST BE BASED ON

SAMPLE,




ES

XATE INFORMATIOH WELL NO. | |WELL #D. 2 [WELL HO.3 [WELL HE. & {WELL %0, 5 |WELL NO. 6 |[WELL KC. 7 WELLND, B fWELL HD. % |[WELLNO 16 | WELL nO.1T{WELL KO, 12 |WELL 20,13 |WELL M9, 14 [WELL HO.1S | WELL HO.16 FWELLNG. 1T

GEPTH OF SAMPLE [ M)

TEMPERATURE  {CENT 1 .9 9.5 10,0 =4
o 747 oy 138 .83 e
”B& TOTAL
SULFATE " S bl b2 <5
Ky ~R
by FEGAL GOLIFORM
8
W KOy =N 2.00 i.0® 0,37 6.0 -0
® CONBUETIVITY q 153 %5 970 1o
ré]
.m CHLOAIDES 2.5 5.5 15,5 0% nt
=
< B TRH KES |24 R 87 47 !
s ,M 4 c8o0,
= ] s .
2 R
e Bt i = ELEY. {Top of casing
o8 E <, e
= = & N B ELEV. {Bombwm of well
= = 2 L - —- - " .
- = £ 28 8 ELEY,  (Water lavel} L 1 25 ' T e
v 3235
”._.._ “.—u rum m WELL HO.18 §WELL HO. 3 [WELL NO.20 WELL NO,2t PWECL H0.22 YWELL ND.23 | WELL HO.24 WELL NO. 23] WELL KO.26 WELL NO.2T | WELL ND.28 WELL NO.25| WELL NO. 30 WELL HO.3 1 | WELL H&. 52 | WELL HOGL33
3
w nAn o oS w
; Sy 5= OESTH OF SAMALE (M
=] [+~4
S gig zE= &
= 3558 © TEMPERATURE (CENT)
3= =4 RA
tl = qQ 2 afZz ©
i [=3 o a7 ZE%
& S
< =4 - E [y
Lt Hﬁ wE
5 = I+ w_m PO, TOTAL
"TEL
4 = w =
= H LS SULFATE
% AE 2=
a m.: 2 @ HH, =H
L = u
x JE i FECAL COLIFORM
<ol ©
o] Ql* NO, -k
T
.m COHBUCTIVITY
W CHLORIDES
TEH
¢aoo,

ELEV. {Tap ef coringh

ELEV. (Battom of well]

ELEV. {Water

I ALTERMATE TESTS BETWEEN EVEN AKG 0DD HUMBERED WELLS.

2 GRAB SAMPLES TO BE TAKEN MOHTHLY CURING SFRAY SEASON
QUARTEALY OURING HON-SFRAY SEASOK.

5 AT LEASY QHCE A YEAR EACH TEST MUST BE BASED OR
A 24 HOUR CONPOSITE SANPLE,




MONTHLY REPORT OF AREA WELLS (WATER CHARACTERISTICS)

!

TE INFORMATIDN WELL M0, | WEILL HO. 2 [WELL HC_J [WELL 4O 4 |WELL NO. S FWELL O, 6 JwELL NU. 7 EwELLND. B IWELL HO. 9 JWELL MO 1D WELL DM { WELL HO.L2 {WELL #0 13 |[WELL NO t4|WELL NO 15 [WELL HO 16 {WELL MD.37

BEPTH OF SAWFLE [ M)

: TEMPERATLRE  (CENTS 93 5.1 Y Br 5t g s 59 - 7 ¥4 16 Yo & 7.0 2.7 =3
Bk 2.27 7.57 2 2 27 76 70t 2 2 Ty T Loy 735 i L5k 246
e,

SULFATE 1% <50 iz [ 10

MAY 18 1399
LASIAON-PETERSOM & ABS (e,

ToTaL

HH, =K

FECAL COLIFDRM

- . . 70
oM .17 Leoys el s 27 7 ¢ = dia A \2.0 Jo 3 <n <)

CONDUCTIVITY &5 4y eyl 2y 982 e () i o Cor i G |mza 98 o -
EMLOAMGES .4 | 312 75 ad i 22 o 2] 755 e 3.7 EA] Kie. 2y My
inn Mol < o 19 Al el | e 4 i <7 A5 < o] 39 i kA

n-Unu

NG

ELEY [ tem el coung

ELEY  (Betiem of watl

Az

wanew Anrid 7
AGENCY

ELEY  Iwenr leval] D .15] E boa, ; ErT) o 733 30 ME E4 fr X4 2 Pyl 2

WELL HD 18 [WELL NO. 1% |[WELL NO.20|WELL NO.21 |WELL HO.2Z [WELL NO.23 | WELL HO.24 |WELL HG. 28 |WELL HO.26 |WELL NG.27 WELL NO.2B{ WELL NO.29{ WELL RO. 30] wELL HO.3 1} WELL KD, 32| WELL NO.33,

513
zo
&
&
v
w
[

noap

DEPTH QF SAMPLEL (W]

TEHPERATURT (CENT)

CAUMTY

MINNERQTA
ATTH: COMPLIAHCE & ENFORCEMENT SECTINH

[oF X4

5 O

POLLUTION CONTROL
FIGURE

Ph

DETROIT LAKES, MINNESOTA

PO, TOTAL

SULFAYE

HINHESOTA
1233 WELY
ROSEVILLE,
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Sund 18’

TEAMIT HuUuMAER
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|
T
a
9

ZDu —-it
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CHLORIGES

TRN

cBoD,

ELEV [Tap et eonng)

: ELEV  {Betiom 1 w=elf]

" ELEV Lwater Jevas)

HOTES:
I ALTERMATE TESTS BETWEEW EVEN AND ODC HUMBERED 'WELLS.
ter 2. GRAE  SAMPLES TQ BT TAKEN HONTHLY DURING SPRAT SEASON
SUAATERLY DURIHG HON-5PAAY SEASON.
. - 3. AT LEASY ONCE A YEAR EACH TEST HWUST HE BASED ON
A 24 HOUR COMPOSITE SAMPLE.
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pATE INFORMATION WELL 0.1 [WELL RO, 2 |[WELL NO.3 JWELL KO, 4 |WELL HO. & IWELL HO. 6 {WELL HO. T JWELLND. B YWELL ND. & WELL NO. 10 WELL NO. 1L [WELL NO.12 [WELL HO 13 [WELL NO. F4 WELL ND. 1% fWELL NO.IE {WELL HO.IT
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SULFATE
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nunov
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82
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20
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ENFONMGEMENT SELTION
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TEMPERATURE ([CERTH]
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SULFATE
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2
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MONTHLY REPORT OF AREA WELLS (WATER CHARACTERISTICS)
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HOTES:
1. ALTEANATE TESTS BRETWEEH EVEN AND 0DD MUMBERED WELLS.

2 GRAB SAMPLES TD BE TAKEN HOKTHLY OURIHG SPRAY SEASON
QUARTERLY OURING HWON-$FRAY SEASON.

3, AT LEAST OWEE A YEAR EACH TEST MUST BE BASEC O
A 24 HOUR COMPOSITE SAMFLE.
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S50 [or r I R I e R A R e I e = R 7 O =2 I e O I 2
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E
= Noy N 29 12 s |24 e bas| LB L 3.3 1
= k.
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a3 & B
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i w 2
- - n g ELEV. (Bonom of wen)
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= T ® mn mm 2 \u‘h\ ELEV. (Water tavel l |, 2.4 2 4r3 33,1 8.3 9.4 3 249 .1 A
P s
4 & wm g weL 4018 [wELL WO, 1 [wene no.2ofwell ko, 21 [wEEL woz2 {WELL noz3 | WELL Ho.24 | WELL 10,25 | WELL HO.EG [WELL HO.2T [WELL HO, 28] WELL HO, 28] WELL NO. 30| WELL N0.31| WELL HO. 32 [weLL HO.33
= <™
W_ < g mvmﬂ H OEPTH OF SAMPLE (M
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_mn._ m Qla Mr. mm w .
B x
N 3t -
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1. ALTERNATE TESTS BETWEEM EYVEM AKD ODD HUMBERERD WELLS, -
2, GRAD SAMPLEY TO BE TAKEN NONTHLY ODURING SPRAY SEASON
4 . QUARTERLY CURING MOM=SPRAY SEAJCON.
3. AT LEAST ONGE A YEAR EACN TEAT MURT 8E BASED ON-
A 24 HGUR CONPOSITE SANPLE,




MONTHLY REPORT OF AREA WELLS (WATER CHARACTERISTICS)

DETROIT LAKES, #INHESOTA

MOHTH,
0I5, HO,

[a]1]

PERMIT HUMBER

[S-LTY

POLLUTICH CONTROL AGEHCY
noARr © 2
23113

KINHESOTA
ATTH: COMPLIANCE B ENFORCEMENT BECTION

1935 wWedY COUNTY

Send 1o: MINMEZOTA
ROSEVILLE,

20

FIGURE

INFOAMATIGN

WELL

KO, 1

'WELL RO, 2

WELL HO, 3 [WELL KO 4

WEILL HO 3

WELL NO. &

WELL HO. T
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WELL NO, &

WELL NO. IO
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WELL ND.I2

WELL MO 13

WELL MO, 14
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=
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TEMPERATURE  [CENT)
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AR

2.0
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[1%]

¥

st} |ese

Sob

13

778

134,
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1
A
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g
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|
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13
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WELL
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WELL NG,

P9 IWELL NO.20|WELL NO.21

WELL HO.22Z

'WELL.

HO23

WELL

HO,24

'WELL

KQ.2%

WELL RO-2G

'WELL KO.ET

WELL

HD28|

WELL

HO.29
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KD, 30)

WELL

HO, 3 WELL
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WELL

ND.33

DEPTH OF SAMPLE [M

TEMPERATURE (CENTY

#h

)

), TOTAL

SULFATE

z:u -N

FECAL COLIFORM

KOy =H

CORRUCTIVITY

CHLORIGES

TXH

nuoou

ELEV.  [Tep of caaing)

ELEY. {Bahwm af well)

ELEY {water levat)

HOTES:
L ALTENNAYE TESTS BETWEEH EVEN AKD ODD HUKBERES WELLS.

z.

GRAB

SAMPLES TO BE TAXEN MNONTALY DURING

AURRTERLY DURING HOH-5PRAY SEASON,

2 AT LEAST OHCE A Y&AR EACH TEST MuUsY BE

A

24

HOUA

COMPOSITE SAMPLE,

SPRAY

BASEZ ON

SEAZON




MONTHLY REPORT OF AREA WELLS {WATER CHARACTERISTICS)

DETROIT LAKES , MINHESOTA

uunmad— ust 7¢

“ro
Tis. WG,

PERMIT HUMBER

Qezol 2

AOAD B 2
38113

POLLUTION COHTROL AGENCY
COUKRTY

ATTH: COMPLIANCE & EHFQRCEMERT BECYION

ROSEVILLE, HINHESOTA

1935 WEST

Sand to! MINMESOTA

20

FIGURE

TE INEORMATION WELL, ®3. | JWELL NO, 2 [WELL NO_3 [WELL NO. 4 {WELE ND, 5 }WELL NO. € [WELL NO, 7 WELLNO, & |WELLNO. § |WELL HO. 10 | WELL HO. 11 |WELL Q.12 [WELL N0, 13 |WELL O, 14 [WELL NO. ¢5 [WELL NO. 36 [WELL O 47
DEPTH OF SAMPLE { M|
TEMPERATURE  [CENT), [LX] A/ 12 12 12l 2.2 ns 174 143
h 134 I .08 151 7,17 721 .0l 123 Job 121
10& TOTAL
SULFAYE
WMy -N Lams
FECAL. COLIFORM
Oy =N X 2.0 Ll .5 28 L4 <52 1.4 4.6 .25
CONDUCTIVITY 55t 1350 Lit Yy, e a2 WL k! 3y kS
CHLORIGES .7 243 1t 4 195 36 43 9 237 73
TN et | MO %_ < I <ot 4 M08 <. -2 )
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ELEV. | Tow of casing
ELEY. (8attom of wan)
ELEV.  [water laval) LE w3 cEAd 243 Zaay 1t i 205 13,5} 7.58
WELL NO. 18 |[WELL MO, 19 |WELL NO.20|WELL RC. 21 [WELL HO,22 [WELL NO.23 { WELL RO.Z4 WELL HO.25 | WELL HO.R6 | WELL NO.27 EWELL, NO, 28] WELL HO. 79| wELL NO. 30E wELL HE. SHWELL HD.32 WELL NO.23

DEPTH OF SAMPLE (M

TEMPERATURE (CERT)

10& TOTAL

S, FATE
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FECAL COLIFORM

zDu -N

CONDULTIVITY

CHLORIDES

THR

OB,

ELEY. (Top of ceving}
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ELEV.  {Water tevsi}

NOTES:

ACLTERHATE TESTS BETWEEN EVEN AND QOB MHUMBERED WELLS.
SPRAY SEASOH

QUARTERLY DURIKE NOW«SPRAY SEASON,

A 24 HOUR COMPQASITE SAHPLE,

. GRABR SAMPLES TO BE TAKEW MOWTHLY OJURING

. AT LEAST GQMGE A YEAR EACH TEST MUST 8E BASED

oN
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POLLUTION LONTROL AGENEY
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HINHERQTA
ATTH: COMPLIANCE B EHRFORCEMENT SJECTION

COUHTY
FIGURE

DETRQIT LAKES, MINNESOTA
EILNETN

Send to: MIHHESDTA
938 WEST
ROSEVILLE,

FERHMIT NUMBER

MONTHLY REPORT OF AREA WELLS (WATER CHARACTERISTICS}
0020 193,

pare INFQRMATION WELL NO, 2 [WELL ND.3 [WELL NO 4 JWELL HD 3 |WELL ND, & WELLNO § |WELLHO IDJWELL HO 1)
DEPTH OF SAMPFLE [}
TEWPERATURE  {CENT)) TR 5.8 s T2 R4 el _.o..n__
a sl 1.6 .04 7,38 7.3 5 .23
vDA TOTAL
SULFATE
2=u -H
FECAL COLIFORAM
MOy ~# a2l B 5.4 -3 27 ae 3.3 K2
CONDUCTIVITY 550 {50 T H3Y d s L3 %sl
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nuunu
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ELEV.  {Watar fewes) er N 53" m3 208 q,7 M, 7

NO. 13 MO0 NO. 21 {WECL NO22 NOZ3 WELL NO.2G HO.eT NO.28|
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ROTES:

SEASDH.

ALTERHATE TESYS BETWEEH EVEN AHD 00D MUMBERED
. GRAB  SAMPLES T BE TAKEN NOWTHLY DURING
QUAARTERLY DURING MOW=SPRAY
ONCE & YEAR EACK TEST MKUSY RE BASED O
HOUR  COMPOSITE SAMPLE.

SPRAY SEARGH

WELLS.
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QUARTERLY OURING NON-SPRAY SEASON.
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MONTHLY REPORT OF AREA WELLS (WATER CHARACTERISTICS)
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MONTHLY REPORT OF AREA WELLS {WATER CHARACTERISTICS)
DETROIT LAKES, MINNESOTA
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MONITORING WELLS, CITY OF DETROIT LAKES

Well# | Chlorides | Elevation of GW | Ammonia Nitrogen | Kjeldah! Nifrogen | Nitrate Nitrogen pH
1 6.7 16.33 <0.02 <0.1 1.34 7.56
2 78.8 17.66 <0.02 <0.1 0.21 7.38
3 51.9 18.08 <0.02 0.3 2.52 7.36
4 18 36.83 <0.02 1 5.47 7.07
5 11.8 28.5 <0.02 <0.1 2.13 7.54
6 270 25.08 <0.02 0.4 3.41 7.19
7 68.8 14.5 <(.02 0.1 1.24 7.31
8 140 12.08 <Q.02 0.1 <0.2 7.08
9 129 11.75 <0.02 0.1 1.06 7.27
10 49.9 16.83 <0.02 <0.1 1.24 7.45
11 207 8.5 <0.02 04 2,16 7.35
12 20.3 9.66 <0.02 <(.1 1.67 7.58
13 298 12.25 0.26 0.4 <0.2 7.4
14 282 7.83 5.65 8.1 <0.2 7.59
15 214 5 4.81 5.5 <(.2 7.78

Well # | Conductance| Temperature Phosphorus
1 1070 7.6
2 1450 6.7
3 1370 8.5
4 1430 8.9
5 972 8.4
6 2680 10.6
7 1450 6.6
8 1950 3.8
9 1780 7.4
10 1240 10.3
11 2050 9.3
12 1210 9.66 0.042
13 2790 4.5 0.798
14 2730 6.6 1.556
15 2370 2.9 0.457




MONITORING WELLS, CITY OF DETROIT LAKES

Well # Chlorides Elevation of GW Nitrate Nifrocgen | Ammonia Nifregen | Kjeldahl Nitrogen pH
1 10.6 15.06 1.86 <0.02 1 7.34
2 77 16.83 0.49 <0.02 0.7 7.36
3 142 17.05 3.15 <0.02 0.7 7.63
4 304 37 433 <0.02 0.9 7.23
5 586.3 28.5 5 <0.02 0.9 7.51
g6 284 25 4.39 <0.02 0.9 B8.72
7 90.7 13.58 1.65 <0.02 <0.1 6.73
8 208 11.25 <0.2 <0.02 <0.1 8.77
9 151 10.83 1.19 <0.02 <0.1 6.74
10 3586 16.08 1.82 <0.02 <0.1 6.74
11 272 7.91 3.73 <0.02 <0.1 6.74
12 22.2 9.91 1.98 <0.02 <(.1 7.64
13 275 11.04 <0.2 0.5 0.7 7.37
14 267 7.05 <(0.2 4.41 5.2 7.24
15 273 5 <0.2 54 5.8 7.85

Well # Conductance Temperature Phosphorus
1 939 7.6
2 1560 7.1
3 1850 8.8
4 1560 10.3
5 1400 9.5
&) 2100 10
7 1290 8.8
8 1720 4.2
9 1470 6.4
10 929 10.3
11 2080 10.5
12 1060 6.5 0.093
13 2850 4.8 0.746
14 2890 6.7 1.754
15 2610 4.1 0.367




Engineer’s Opinion of Estimate Capital Costs




Wastewater Treatment Facility

Detroit Lakes, Minnesota

Engineer's Opinion of Estimated Cost
Alternative "B" - Additional Spray lrigation Facilities

Item
Mobilization
Salvage & Reinstall Culvert
Clear & Grub Trees
Remove Bituminous Pavement
Class 5 Restoration
Air Release Manhole
Drain Manhole
Valve Manhole
Manhole Casting
Machine Time )
Bituminous Wear Course
Bituminous Base Course
Tack Coat
16" PVC Forcemain
Steel Casing
Traffic Control
Center Pivot Irrigation (1,160' rad.)
Seeding
Seed
Fertilizer
Mulch
Disk Anchoring
Erosion Control
Pivot Blocks
Pumping Station

Unit
LS
EACH
ACRE
sY
TON
EACH
EAGH
EACH
EACH
HOURS
TON
TON
GAL
LF
LF
LS
LS

ACRE

LBS
TON
TON
ACRE
LS
EACH
LS

Unit

Quantity Price
1 $40,000.00
27 $250.00
3 $2,000.00
1,000 $5.00
425 $10.00
10 $3,750.00
5 $3,750.00
2 $4,000.00
17 $300.00
12 $400.00
110 $47.00
110 $47.00
50 $3.00
18,000 $50.00
80 $200.00
1 $8,000.00
1 $45,500.00
16 $150.00
1,600 $3.00
1.6 $800.00
32 $150.00
16 $150.00
1 $5,000.00
4 $2,000.00
1 $300,000.00

Total Construction Cost

Admin. & Legal

Engineering Design
Engineering Consfruction
Hydrologist & Monitoring Wells
Land Acquisition

Electrical

Soil Boring / Testing
Capitalized Interast
Contingencies

Total Project Cost

Extended

Price
$40,000.00
$6,750.00
$6,000.00
$5,000.00
$4,250.00
$37,500.00
$18,750.00
$8,000.00
$5,100.00
$4,800.00
$5,170.00
$5,170.00
$150.00
$3900,000.00
$16,000.00
$8,000.00
$45,500.00
$2,400.00
$4,800.00
$1,280.00
$4,800.00
$2,400.00
$5,000.00
$8,000.00
$300,000.00

$1,444,820.00

$20,000.00
$115,000.00
$100,000.00
$88,250.00
$250,000.00
$20,000.00
$3,0600.00
$30,000.00
$114,525.00

$2,185,595.00



Wastewater Treatment Facility
Detroit Lakes, Minnesota

Engineer's Opinion of Estimated Cost
Alternative "C" - Canvert Spray Irrigation to Rapid Infiltration Basins

Unit Extended
item Unit Quantity Price Price
Remove/Abandon Spray Irrigation LS 1 $30,000.00 $30,000.00
Construct RIB’s LS 1 $660,000.00 $660,000.00
12" PVC Piping LF 5,000 $35.00 $175,000.00
Pumping Facilities LS 1 $150,000.00 $150,000.00
12" PVC Farcemain LF 3,500 $35.00 $122,5600.00
Turf Establishment ACRE 22 $2,000.00 $44,000.00
Total Construction Cost $1,181,500.00
Admin. & Legal $20,000.00
Engineering $145,000.00
Soil Boring / Testing $10,000.00
Capitalized Interest $30,000.00
Contingencies $100,000.00

Total Project Cost $1,486,500.00




ltem
Clear & Grub
Construct RIB's
12" PVC Piping
Pumping Facilities
12" PVC Forcemain
Turf Establishment

Wastewater Treatment Facility
Detroit Lakes, Minnesota

Engineer's Opinion of Estimated Cost
Alternative "D" - Construct New Rapid Infiliration Basins

Unit
ACRE
LS
LF
LS
LF
ACRE

Unit
Quantity Price
10 $1,000.00
1 $305,000.00
1,000 $35.00
1 $100,000.00
1,000 $35.00
10 $2,000.00

Total Construction Cost

Admin. & Legal
Engineering

Seil Boring / Testing
Capitalized Interest
Contingencies

Total Project Cost

Extended

Price
$10,000.00

$305,000.00
$35,000.00

$100,000.00
$35,000.00
$20,000.00

$505,000.00

$10,000.00
$76,000.00
$14,000.00
$20,000.00
$55,000.00

$680,000.00



