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INTRODUCTION
The City of Orono is required to update its water supply plan and submit to the DNR and the
Metropolitan Council as part of the Comprehensive Plan update required of all metro area cities.
This Chapter is intended to address that requirement.

EXISTING FACILITIES
General
This Chapter provides a summary of the existing water supply, treatment, storage, and
distribution facilities for the City of Orono. The City has four existing water systems: the
Navarre Water System, the Highway 12 Water System, the Wayzata System Extension,
and the Long Lake System Extension. The Navarre Water System is located in the southern
portion of Orono. It consists of two municipal wells, a treatment facility, one elevated
storage tank, and a water distribution system. The Highway 12 Water System is located in
the northern portion of the City. It consists of two municipal wells, a small treatment
facility including a chemical feed system, one elevated storage tank, and a water
distribution system. The Wayzata System is located in the northeast portion of Orono. It
consists of a distribution system that has its water supplied from the City of Wayzata. The
Long Lake System Extension is a distribution system that has its water supplied from the
City of Long Lake. More than 50 percent of the households in Orono receive their potable
water from private individual wells. The distribution systems are comprised of watermains
ranging in size from 6 to 16 inches in diameter. The existing water service area is shown
in Map 4C-1.
Water Supply
The City’s water is currently provided by four existing water systems. The Navarre Water
System is supplied by two wells, Well 1 and 2. The Highway 12 Water System is supplied
by two wells, Wells 3 and 4. A summary of the specific well construction information is
provided in Table 4C-1.
Table 4C-1 Well Construction summary
Navarre Navarre
Well 1
Well 2
Unique Well No.
Year Constructed
Well Pump Capacity (gpm)
Casing Diameter (inches)
Casing Depth (feet)
Overall Well Depth (feet)
Total Well Capacity
Firm Capacity

205,627 211,965
1971
1971
1,000
500
12
8
NA
NA
385
390
1.8 MGD
0.6 MGD
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Highway
Highway 12
12 Well
Well 4
3
509,097
821,940
1991
2017
500
1,000
16
18
NA
365
381
500
1.6 MGD
0.6 MGD
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The total well capacity is determined as the total capacity of all wells operating for 20 hours
per day. It is considered good practice to allow the well pumps a few hours of down time
to “rest”, which ultimately extends the life of the pumps and allows for aquifer recharge.
The firm capacity is the total capacity with the single largest pump out of service and is
determined for a pumping period of 20 hours per day. Regulatory agencies recommend
the firm capacity be equal to or greater than the average day demand it serves.
Water Treatment
Treatment of source water for the Navarre Water System consists of sand filtration for iron
and manganese removal, ion exchange softening to reduce hardness, and chemical addition
prior to entry into the distribution system. Fluoride is added for dental cavity protection,
chlorine is added for disinfection, and polyphosphate is added as a corrosion inhibitor.
Treatment of source water for the Highway 12 system consists of chemical addition of
chlorine and fluoride; polyphosphate is added as a corrosion inhibitor.
Water Storage
The existing storage facilities in the City of Orono consist of one 200,000-gallon elevated
water tower in the Navarre Water System and one 400,000-gallon elevated water tower in
the Highway 12 Water System. Details of the water storage tower are presented in
Table 4C-2.

Table 4C-2: Existing Storage Facilities
Navarre
Highway 12
Water
Water Tower
Tower
Capacity (gallons)
Year Constructed
High Water Level

200,000
1971
1,102

400,000
1993
1,165

Support Type

Multilegged

Hydropillar

Water Distribution System
The Orono water system is comprised of water mains ranging in size from 6 inches to 16
inches in diameter. As previously discussed, both the Navarre and Highway 12 service
areas include groundwater wells and elevated storage. The Wayzata System Extension and
Long Lake System Extension are supplied with water directly from the other two Cities’
water systems and only provide a means of distribution to the customers. The existing
capacities of the systems appear to be adequate in regards to pressure and available fire
flow. Future improvements to provide service to planned expansion areas as well as
increased supply capacities are discussed later in this report.
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Mains that are 10 inches and larger are considered trunk mains for this size of distribution
system. When possible, all mains should be built in loops. A dead end main without enough
connected demand will require frequent flushing to reduce water stagnation problems. This
problem is especially true for trunk mains because of the larger volume of water stored.
The existing system has several dead end pipe segments in cul-de-sacs and other areas that
limit looping. Looping of water mains also helps provide for uninterrupted service to most
of the system customers when one pipe segment is shut down for repairs. With a looped
system only an isolated section of the system will be out of service instead of an entire
neighborhood or commercial area. Looping also provides for substantial flow increases
during a fire demand as the demand at the location of the fire can be met from more than
one direction in the system.

LAND USE AND POPULATION
Land Use
The water system planning area is based on providing service within the current City limits.
Population Projection
The Metropolitan Council’s “Thrive” forecasts are presented in Table 4C-3. The
Metropolitan Council projects the City of Orono’s population to approach 9,000 in 2030.
Table 4C-3: Orono Population and Households 1970 - 2040
(Sewered and Unsewered Forecasts) (Amendments 1-6)

Population
Year

1970

1980

1990

2000

2010

2016

2020

2030

2040

Sewered

--

--

--

--

4,429

--

5,834

6,170

6,740

Unsewered

--

--

--

--

3,008

--

2,603

2,630

2,760

Total City

6,787

6,845

7,285

7,538

7,437

7,691

8,437

8,800

9,500

Household
Year

1970

1980

1990

2000

2010

2016

2020

2030

2040

Sewered

--

--

--

--

1,780

2,253

2,306

2,455

2,785

Unsewered

--

--

--

--

1046

784

1,029

1,105

1,115

Total City
Persons/HH

2,146
3.16

2,291
2.99

2,613
2.79

2,766
2.73

2,826
2.63

3,037
2.53

3,335
2.53

3,560
2.47

3,900
2.44

Source: Metropolitan Council System Statement

As previously noted, approximately one-half of the existing population is served by private
wells. A portion of the projected population growth will be served by the Orono water
system. This increase in population served is likely the growth that will occur within and
adjacent to the Highway 12 water system.

WATER USAGE
City of Orono Community Management Plan 2020-2040
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Existing Water Usage
Historical water data is an important tool for determining trends and helping to assist the
City in determining if there are problems within the system. Yearly and monthly pumping
summaries from 2005 to 2015 are presented below in Table 4C-4 for the Water System.
The yearly pumping totals reveal a slight decrease in recent water usage.
Table 4C-4: Historic Water Demand
Year
Pop. Served
Total Connections
Res. Water
Delivered (MG)
C/I/I Water
Delivered (MG)
Other Water
Delivered (MG)
Wholesale
Deliveries (MG)
Total Water
Delivered (MG)
Total Water
Pumped (MG)
Water Supplier
Services
Percent
unmetered/
unaccounted
Average Daily
Demand (MGD)
Max Daily Demand
(MGD)
Date of Max
Demand
Res. Per Capita
Demand (GPCD)
Total per Capita
Demand (GPCD)

2005
2260
879

2006
2305
882

2007
2350
876

2008
2380
905

2009
2410
945

2010
2440
965

2011
2470
997

2012
2500
1006

2013
2970
1001

2014
2970
1002

2015
2970
1008

Average
2010-2015
2720
997

62.44

78.56

69.3

72.6

72.11

69.94

72.53

78.67

75.07

67.1

65.27

71.43

22.69

21.28

18.34

8.58

26.07

21.46

26.55

32.27

17.93

16.7

16.87

21.96

0

0

0

0

0

0

0

4.38

3.36

3.86

1.57

2.2

0

0

0

0

0

0

0

0

0.61

0.6

0.67

0.31

85.13

99.84

87.64

81.18

98.18

91.4

99.08

115.32

96.97

88.26

84.38

95.9

99.78

123.64

131.61

112.51

129.28

107.83

116.32

125.01

108.49

96.07

374.15

154.65

0

0

0

0

0

0

0

0

5.71

2.85

275

47.26

7.75%

5.35%

5.16%

3.95%

8.71%

14.68% 19.25% 33.41% 27.85% 24.06% 15.24% 14.82%
0.27

0.34

0.36

0.31

0.35

0.3

0.32

0.34

0.3

0.26

1.03

0.42

1.11

1.08

1.16

1.43

0.91

0.79

0.77

0.89

0.74

0.8

10.33

2.39

7/10/2012 8/26/2013 8/27/2014 4/21/2015

75.7

93.4

80.8

83.6

82

78.5

80.4

86.2

69.2

61.9

60.2

72.8

121

147

153.4

129.5

147

121.1

129

137

100.1

88.6

345.1

153.5

MG – Million Gallons
MGD – Million Gallons per Day
GPCD – Gallons per Capita per
Day

Unaccounted for water was above 25 percent in 2007 and 2008. Since 2013, the
unaccounted for water has been below 6 percent. Determining unaccounted for water is an
important tool. The City monitors this parameter on a quarterly basis as well as conducting
water audits and annual leak detection. Reducing the amount of unaccounted for water
will conserve the amount of water pumped as well as preserve the life expectancy of the
well pumps, and reduce waste.
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Water Demand Projections
Water demand projections have been estimated with respect to the construction of new
homes. For simplicity reasons, new industrial/commercial demands have been calculated
by the available acreage for development. The population projections shown below
indicate what the various water demands would be should the population increase to that
value. The populations shown is only for planning purposes and it should not be presumed
that this growth will occur. The proposed expansion areas of the distribution system are
shown in Map 4C-2.
From historical data previously presented, the average per capita daily water usage for the
Navarre Water System has been selected as 100 gallons per capita per day (gpcpd) with a
peaking factor of 2.0. The total average demand per capita for the Highway 12 Water
System has been selected as 150 gpcpd with a peaking factor of 2.0. The population in the
Highway 12 system is so small the commercial water use skews population based
projections, therefore a 0.10 mgpd constant has been added. The selected water use values
were then used with population projections to project future water demands which are
presented in Tables 4C-5 and 4C-6.
Table 4C-5: Projected Water Demand - Navarre
S ervice Area
Population

Average Daily
Demand
(MGD)1

TABLE 4C-6: Projected Water Demand - Highway 12

Maximum Daily
Demand (MGD)

2,200 (2018)

0.233

0.466

2,300

0.23

0.46

2,400

0.24

0.48

2,500

0.25

0.5

2,600

0.26

0.52

2,700

0.27

0.54

2,800

0.28

0.56

2,900

0.29

0.58

3,000

0.3

0.6

1

Used an average day usage of 100 gpcpd

2

Used a peaking factor of 2.0

2

S ervice Area
Population

Average Daily

Maximum Daily

Demand (MGD)1

Demand (MGD)2

400 (2018)

0.16

0.32

600

0.19

0.38

800

0.22

0.44

1,000

0.25

0.5

1,200

0.28

0.56

1,400

0.31

0.62

1,600

0.34

0.68

1,800

0.37

0.74

2,000

0.40

0.80

1

Used an average day usage of 150 gpcpd, and 100K GPD
of comcercial use

2

City of Orono Community Management Plan 2020-2040
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WATER SYSTEM EVALUATION
General
This section provides an evaluation summary of the existing water supply, treatment,
storage, and distribution systems for the City of Orono. The existing system consists of
four water supply systems. These four systems consist of four supply wells, two elevated
storage tanks, two water treatment facilities, and four distribution systems. The existing
water infrastructure components have been evaluated in terms of current and future
demands.
Water Supply Wells
Well Capacity
The Recommended Standards for Water Works (Ten State Standards) recommends
that the average day demand be met by the firm capacity. Firm capacity is the
pumping capacity with the largest well out of service. In addition, the daily well
output is calculated based on operating for 20 hours per day to allow 4 hours per
day of aquifer recharge. Using these standards, the Navarre Water System has a
total capacity of 1.80 MGD and a firm capacity of 0.60 MGD. The Highway 12
Water System has a total capacity of 1.60 MGD and a firm capacity of 0.6 MGD.
Table 4C-1 earlier in this chapter summarizes well capacity.
Table 4C-7 and Table 4C-8 present the number of wells that will be needed to meet
future demand projections for the Navarre and Highway 12 systems. No additional
wells are required for either system as both have adequate well capacity to meet
future demands.

City of Orono Community Management Plan 2020-2040
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Table 4C-7: Projected Water Supply - Navarre
Service Area
Population

Average
Day
Demand
(MGD)

Maximum
Day Demand
(MGD)

No. of New
Wells
Required

Firm
Capacity
(MGD)

Total
Capacity
(MGD)

2,200 (2018)

0.22

0.44

0

0.6

1.8

2,300

0.23

0.46

0

0.6

1.8

2,400

0.24

0.48

0

0.6

1.8

2,500

0.25

0.50

0

0.6

1.8

2,600

0.26

0.52

0

0.6

1.8

2,700

0.27

0.54

0

0.6

1.8

2,800

0.28

0.56

0

0.6

1.8

2,900

0.29

0.58

0

0.6

1.8

3,000

0.30

0.60

0

0.6

1.8

TABLE 4C-8 Projected Water Supply - Highway 12
Average Day
Maximum
No. of New
Service Area
Demand
Day Demand
Wells
Population
(MGD)
(MGD)
Required

Firm
Capacity
(MGD)

Total
Capacity
(MGD)

400 (2018)

0.16

0.32

0

0.6

1.6

600

0.19

0.38

0

0.6

1.6

800

0.22

0.44

0

0.6

1.6

1,000

0.25

0.50

0

0.6

1.6

1,200

0.28

0.56

0

0.6

1.6

1,400

0.31

0.62

0

0.6

1.6

1,600

0.34

0.68

0

0.6

1.6

1,800

0.37

0.74

0

0.6

1.6

2,000

0.40

0.80

0

0.6

1.6

Well Head Protection
Well head protection should be given consideration when evaluating new well
locations. Wellhead protection is a method of preventing contamination of public
water supplies by managing potential contaminant sources in the area that
contribute to a public water supply well. Land uses relative to commercial,
industrial, and underground storage of chemicals and petroleum are considered
higher risks to ground water protection than permanent open spaces, parks,
farmland and low-density residential lots. All public water suppliers are required
to implement wellhead protection measures. The Minnesota Department of Health
City of Orono Community Management Plan 2020-2040
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(MDH) was granted authority to implement wellhead protection and rules
governing wellhead protection were adopted in March 2007. Grouping of wells
eases wellhead protection and potential treatment beyond the existing facilities.
Water Treatment
At this time, the City does not need to pursue additional water treatment capacity at the
Navarre WTP. However, the City should make chemical feed and other improvements at
the Navarre WTP as outlined in Section 6 in the Water Supply Plan, 2018.
Water Storage
Details of the storage tanks are presented in Table 4C-2.
The principal purpose of storage is to provide the ability to equalize pumping rates during
periods of variable rate demand. Adequate storage permits a reduction in the size of the
pumps required to supply a community because peak demands are diminished by the
reserve provided in storage. Storage is typically provided in elevated tanks for
communities the size of Orono to provide storage and a pressure source even when the
wells are not pumping.
The primary reasons for providing storage are as follows:




To equalize pressure in the distribution system.
For emergency requirements (pump failure, power failure).
Fire protection.

Storage adequacy can be assessed using the Average Day Criteria or the Maximum Day,
Fire Protection and Emergency Storage Criteria.
Average Day Criteria
Generally, the minimum recommended standard, without fire protection, is equal
to the average day demand (Ten State Standards, 1997). By this standard, the
Navarre Water System currently has a slight storage deficit since the average day
demand is 220,000 gpd and the current storage capacity is 20,000 gallons. As
shown in Table 4C-9, the Navarre Water System will have a storage deficit of
100,000 gallons when the population using the system reaches 3,000. 3000
population equates to about 335 new households. 100% build out of the planned
development areas in the Navarre area identifies 250 new households.
As shown in Table 4C-10, the Highway 12 Water System will have adequate
storage until the population exceeds 2000 and the average day demand rises above
400,000 gpd.

City of Orono Community Management Plan 2020-2040
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TABLE 4C-9 Required Storage - Navarre
Existing
Service Area Avg. Day
Storage
Population
(GPD)
(gallons)
220,000
2200
200,000
2,300
230,000
200,000
240,000
2,400
200,000
250,000
2,500
200,000
2,600
260,000
200,000
270,000
2,700
200,000
280,000
2,800
200,000
2,900
290,000
200,000
300,000
200,000
3,000

Storage
Deficit
20,000
30,000
40,000
50,000
60,000
70,000
80,000
90,000
100,000

TABLE 4C-10: Required Storage - Highway 12
Existing
Service Area Avg. Day
Storage
Storage
Population
(GPD)
Deficit
(gallons)
400
160,000
400,000
None
600
190,000
400,000
None
800
220,000
400,000
None
1,000
250,000
400,000
None
1,200
280,000
400,000
None
1,400
310,000
400,000
None
1,600
340,000
400,000
None
1,800
370,000
400,000
None
2,000
400,000
400,000
None

Maximum Day, Fire Protection and Emergency Storage Criteria
Another approach is to consider the individual storage components for equalization,
fire demand, and emergency reserve versus the available water supply production
facilities. The water production and storage must be considered together, since an
increase in production may decrease the amount of water storage required. Water
storage requirements using this approach for the Navarre Water System and the
Highway 12 Water System are summarized in Table 4C-11 and Table 4C-12. The
current storage is not able to meet the maximum day, fire protection and emergency
storage criteria for either water system.
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TABLE 4C-11: Required Storage based on High Day - Navarre
2,200
(Existing)

2,400

2,600

2,800

3,000

2,000

2,000

2,000

2,000

2,000

421

459

498

536

574

2,421

2,459

2,498

2,536

2,574

500

500

500

500

500

1,921

1,959

1,998

2,036

2,074

3

3

3

3

3

Fire Demand Storage (gallons)

345,780

352,620

359,640

366,480

373,320

Emergency Storage (gallons)3

121,248

132,192

143,424

154,368

165,312

Total Storage Needed (gallons)

467,028

484,812

503,064

520,848

538,632

Current Available Storage (gallons)

200,000

200,000

200,000

200,000

200,000

Net Storage Surplus/Deficit (gallons)

-267,028

-284,812

-303,064

-320,848

-338,632

Population
Fire Demand (gpm)1
Max. Day Demand (gpm)
Peak Usage (gpm)
Firm Pumping Supply (gpm)

2

Withdrawal from Storage (gpm)
Fire Flow Duration (hrs)

(1) Fire flow requirements vary within the City depending on type and construction of facilities. Fire flow
requirements for normal residential development vary between 1,000 to 1,500 gpm. For multi-family and
commercial areas such as the downtown business district, residential apartment areas, school and industrial
areas; flows of 3,500 gpm for 3 hours are generally considered acceptable.
(2) Based on firm capacity listed in Table 4C-7.
(3) Emergency storage equals 20% of maximum day demand.
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TABLE 4C-12: Required Storage based on High Day - Highway 12
400
(Existing)

800

1,200

1,600

2,000

2,000

2,000

2,000

422

844

1,266

1,689

Peak Usage (gpm)
Firm Pumping Supply (gpm)2

2,422
500

2,844
500

3,266
500

3,689
1,000

Withdrawal from Storage (gpm)

1,922

2,344

2,766

2,689

3

3

3

3

Fire Demand Storage (gallons)
Emergency Storage (gallons)3
Total Storage Needed (gallons)

345,960
121,536
467,496

421,920
243,072
664,992

497,880
364,608
862,488

484,020
486,432
970,452

Current Available Storage (gallons)

400,000

400,000

400,000

400,000

Net Storage Surplus/Deficit (gallons)

-67,496

-264,992

-462,488

-570,452

Population
Fire Demand (gpm)1
Max. Day Demand (gpm)

Fire Flow Duration (hrs)

(1) Fire flow requirements vary within the City depending on type and construction of
facilities. Fire flow requirements for normal residential development vary between 1,000
to 1,500 gpm. For multi-family and commercial areas such as the downtown business
district, residential apartment areas, school and industrial areas; flows of 3,500 gpm for 3
hours are generally considered acceptable.
(2) Based on firm capacity listed in Table 4C-8
(3) Emergency storage equals 20% of maximum day demand.

Water Distribution System
General
The analysis of a water distribution system often requires the use of a computer
model of the system. A computer model is prepared which is calibrated with field
data resulting in a model that simulates the known conditions of the system as
closely as possible. This model provides a basis for simulation of existing system
operations and deficiencies as well as future operating conditions of the system.
From these simulations, determinations can be made as to the improvements that
the system will need.
The water distribution system for the City of Orono was modeled using Bentley’s
WaterCad version 8.0. Modeling information can be found in the Water Supply
Plan, 2018. Key findings are summarized here.
Analysis of Existing Water System
Existing Water Pressure. Average Day (AD) pressures in the existing system range
from 50 to 78 psi. These pressures are within acceptable standards.
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According to Ten States Standards for Water Works (2012), an industry standard
that the Minnesota Department of Health has adopted, pressures in the system
should meet the following:
“The minimum working pressure in the distribution system should be 35 psi (240
kPa) and the normal working pressure should be approximately 60 to 80 psi (410 550 kPa). When static pressures exceed 100 psi (690 kPa), pressure reducing
devices shall be provided on mains or as part of the meter setting on individual
service lines in the distribution system.“
Peak Hour (PH) pressures, which represent some of the highest non-emergency
demands that a system will require, range from 44 to 73 psi, which is again within
acceptable standards. Therefore, no deficiencies were identified during computer
system analysis.
Existing Available Fire Flow
The modeled fire flows were run up to a maximum of 5,000 gpm. The minimum
fire flow available at any given point in a system should not be less than 500 gpm
at a residual pressure of 20 psi. This represents the amount of water required to
provide for two standard hose streams on a fire in a typical residential area for
residential dwellings with spacing of 100 feet. The distance between buildings and
the corresponding fire flow is summarized in Table 4C-13.
TABLE 4C-13: Recommended Fire Flows
Required
Distance Between Buildings
Fire Flow
(feet)
(gpm)
More Than 100

500

31-100

750

30-11

1,000

Less Than 11

1,500

Generally, available fire flows are adequate throughout the water distribution
system. Areas with less than 500 gpm mostly include residential properties with
limited water main looping due to locations along cul-de-sacs or dead end roads.
The majority of these locations are in the Navarre system and the Wayzata System
Extension.
Pipe Velocities and Friction Losses
Pipe segments are considered potentially deficient, or most-limiting, if they have
the following conditions:



Velocities greater than 5 ft/s; and
Head losses greater than 10 ft/1000 ft.
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Velocities in pipe segments are acceptable up to about 10 ft/s during emergency or
extreme demand conditions of short duration. As velocities increase, pipe friction
increases and problems with water hammer occur. This is especially true in systems
with higher pressures. The system has been checked for locations where velocities
and head losses meet the above stated conditions. There are several locations where
pipe velocities exceed 5 ft/s during emergency or peak demand flows. During
normal operating conditions, no segments with high velocities or high head loss
were observed.
Long Lake Interconnections
During emergency events, the Orono Highway 12 system and the Long Lake
system are able to provide water service to each other through a series of
interconnections. In the past, this arrangement is able to work for extended periods
of time due to the large extra capacity of Long Lake wells, along with the large
elevated storage in the City of Orono. In the event of emergency water supply
needs, where one of the system wells are to be off-line for an extended period, the
combined firm supply capacity is able to meet the maximum day demands of the
combined systems by nearly 500,000 gallons.
In addition, the combined water system can meet domestic demands for its
customer base during the event that either tower is taken off line for repairs or
rehabilitation. During these outages, available fire flows will be reduced
significantly compared to when each tower is in operation. In the event of the
Orono tank being taken off line, available fire flows will be reduced to
approximately 700-750 gpm throughout the northwest area of the Highway 12
system. While adequate for residential fire flows, the fire department should be
aware that tankers may be needed on-call if a larger fire occurs at a large industrial
or institutional customer.
There are currently four interconnections between the Long Lake and Orono
(Highway 12) water systems. Two of the interconnections have automatic pressure
reducing valves (PRVs) which allow emergency flow in either direction if an
emergency occurs and system pressure drops below a minimum pressure setting.
The interconnections are located near the following intersections:

•
•
•

Virginia Avenue and Wayzata Boulevard (Automatic PRV)
Shaughnessy Avenue and Wayzata Boulevard
Brimhall Avenue and Wayzata Boulevard(Automatic PRV)
Willow Drive North and Wayzata Boulevard

The PRVs rarely operate, especially since the set points for operation are at low
levels which are not impacted by normal operating conditions. The primary
operation of these interconnections would be during an emergency such as a large
fire when additional water would be required for the duration of the fire. In the
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event that one system loses supply capacity or a tower is taken out of service, these
interconnections can also be utilized.

PROPOSED WATER SYSTEM IMPROVEMENTS
General
The major water system components have been evaluated in the previous sections. A
detailed description of the proposed improvements is presented in this section.
Water Supply
The Navarre Water System currently has two wells with a firm capacity of 0.6 MGD.
During the last four years, the maximum daily demand has averaged less than 0.5 MGD,
which means the current water system has excess capacity. The service area of the Navarre
Water System is close to full development so the population growth within the service area
is expected to be minimal. Based off the current capacity of the wells and the expected
population growth, no additional wells are needed for the Navarre Water System.
The Highway 12 Water System was recently upgraded from one well which ran nearly 24
hours per day during the summer, to two wells. The firm capacity is 0.6 MGD. Based off
the current capacity of the wells and the expected population growth, no additional wells
are needed for the Navarre Water System.
Treatment Facilities
The objective of a water system is to provide quality water that is fit for domestic and
commercial use. The City currently does not have any major water quality issues that need
to be addressed, or major outstanding issues with both the Navarre WTP and the Highway
12 Well House
Water Storage
As discussed previously, the Navarre Water System has a current storage deficit of 20,000
gallons using the average day criteria and a storage deficit of 267,000 gallons using the
maximum day, fire protection, and emergency storage criteria. The existing storage
capacity is very close to meeting the current average demand and very little growth is
expected in the Navarre Distribution System. Therefore, it is concluded that storage
capacity is not needed at this time. If the City sees an increase in water demand for the
Navarre System it may consider additional storage that would also meet the maximum day,
fire protection, and emergency storage criteria.
The Highway 12 Water System currently meets the average day criteria and has a storage
deficit of 67,500 gallons using the maximum day, fire protection, and emergency storage
criteria. Given that the existing storage meets the average day criteria and nearly meets the
maximum day, fire protection, and emergency storage criteria, additional storage is not
needed at this time. As water demands increase the City will need to consider added
storage for the Highway 12 Water System.
Distribution System
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Proposed water distribution system expansion is illustrated on Map 4C-3. Improvements
include water main extensions to serve expansion areas along the west edge of the Highway
12 system. In addition, a portion of the existing Highway 12 system is recommended to
be increased in size from an 8 inch main to a 12 inch. This improved trunk main will
increase available fire flow capacity during emergencies. In addition, water availability
through the east interconnection will be improved. Depending on the future location of a
new supply well to serve the Highway 12 system, the increased trunk capacity may also be
required to allow adequate transmission of the increased supply capacity to the water tower.
Long Lake Interconnections
Based on computer modeling, not all of the existing interconnections are needed in the
future. We recommend that the two primary automatic PRV interconnections (Virginia
Avenue @Wayzata Boulevard and Brimhall Avenue @Wayzata Boulevard) are
maintained. Two interconnections will provide adequate fire protection during an
emergency. In addition, having these on the east and west sides of the distribution system
provides for more redundancy of service as well. Upgrades to a 12 inch main along
Wayzata Boulevard between Brimhall Avenue and Willow Drive North will also provide
a better hydraulic connection for transmission of water during emergency events.

WATER SYSTEM EMERGENCY PREPAREDNESS PLAN
Purpose
The Orono Water System Emergency Preparedness Plan is a detailed description of
procedures to follow should disruption to normal water service occur. Water system
emergencies can occur as a result of accidental contamination, mechanical problems,
power failures, drought, and other natural disasters. Disruptions to normal service may
affect the entire water system or only parts of the system. While this plan cannot address
all potential disasters, it is intended to provide City staff with a procedural guideline for
implementation of actions resulting in the restoration of normal water service with a
minimum of disruption, and minimizing any potential health risks. This plan is part of the
City of Orono Emergency Preparedness Plan.
Emergency Telephone Lists
The City maintains a list of telephone numbers for key utility and City personnel, contacts
in adjacent communities which may be affected, and other key local, state and federal
contacts.
Current Water Sources and Service Area
'As-Built' plans and specifications for both the Navarre and Highway 12 water systems are
located on the City’s GIS and Asset Management Systems with hard copies located in the
Public Works Map room at 2700 Kelley Parkway. These plans include service area maps
as well as groundwater source information, individual well logs and pump specifications.
Procedures For Augmenting Water Supplies
A number of alternatives exist for augmenting existing water supplies:
City of Orono Community Management Plan 2020-2040

Part 4C, Page 16

CMP Part 4C. Water Supply
Interconnections with Adjacent Communities
Navarre System. Orono's Navarre water system is interconnected with the water
systems operated by the City of Minnetonka Beach and the City of Spring Park..
The City of Orono has Reciprocal Emergency Water Supply agreements with both
Minnetonka Beach and Spring Park (see Water Supply Plan, 2018). The high water
level elevation in the Navarre water tower is estimated to be 1102.0 feet. The high
water level elevation for Minnetonka Beach's water tower is estimated to be 1091.0
feet. The high water level elevation of Spring Park's water tower is estimated to be
1102.0 feet. Minnetonka Beach has two connection points with Orono - a 10”
connection at Old County Road and an 8” connection at Northview Road. Spring
Park was two 6" interconnections with Orono, one on Northern Avenue and the
other at the intersection of Shadywood and Sunset. In the event that both wells are
out of service the Navarre system could potentially be supplied by either the Spring
Park or Minnetonka Beach systems, although it would likely place less of a burden
on the Spring Park system.

Table 4C-14: Additional Water Resources
Other Water
Supply System
Owner
City of Minnetonka
Beach
City of Spring Park

Capacity (GPM &
MGD)
470 GPM, 0.677
MGD
1095 GPM, 1.576
MGD

Note Any Limitations On Use

List of services,
equipment, supplies
available to respond

417,000 GPD. SEE AGREEMENT.

WATER SUPPLY

969,000 GPD. SEE AGREEMENT

WATER SUPPLY

Other Water
Supply System
Owner

Capacity (GPM &
MGD)

Note Any Limitations On Use

List of services,
equipment, supplies
available to respond

City of Long Lake

1,100 GPM, 1.584
MGD

630,000 GPD. SEE AGREEMENT

WATER SUPPLY

Highway 12 System
Four interconnection points exist between Orono's Highway 12 water system and
the Long Lake water system at: Virginia Avenue and Wayzata Boulevard;
Shaughnessy Avenue and Wayzata Boulevard; Brimhall Avenue and Wayzata
Boulevard; & Willow Drive North and Wayzata Boulevard. The City of Orono has
a Reciprocal Emergency Water Supply agreement with the City of Long Lake. The
high water elevation of the Highway 12 water tower is 1165'.
Use Of Surface And Ground Waters As An Alternative Source.
None- The nearest surface water source to the Navarre area is Lake Minnetonka. The nearest
surface water source to Highway 12 is Long Lake. However, both lakes have a high
susceptibility to contamination. Due to the high cost of treatment, neither Lake Minnetonka
nor Long Lake are feasible as sources of water.
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Demand Reduction Procedures
Demand Reduction Potential
In a water supply emergency, demand could be reduced by implementation of
various measures such as voluntary restrictions or a lawn sprinkling ban.
Additionally, non- essential high-volume uses such as commercial car washing
could be banned. Both measures could potentially result in short term demand
reductions.
Short-Term Demand Reduction Procedures
Orono Municipal Code Section 14-136 establishes regulations for the use of water
during periods of water shortage. Subsection 136(e)(1) enumerates a number of
restrictions which the City Council may order singly or in combination to effectuate
demand reduction. These restrictions are listed in order of progressively increasing
stringency:




Voluntary restriction, to be implemented via public notice in the local
newspapers, "bill stuffers" and public service announcements.
Odd/even watering ban in which residents of addresses ending in an even digit
may water on even-numbered calendar days and residents of addresses ending in
an odd digit may water on odd-numbered calendar days.
Complete or partial ban on water use for watering lawns, trees and shrubs,
irrigation, car washing, filling swimming pools, air conditioning, and/or other
uses determined by the City to be non-essential, or any combination thereof.

Water Emergency Condition
Orono Municipal Code Section 14-137 establishes procedures which may be
implemented by the City Administrator in the event of a water emergency. The
Administrator may order an immediate general sprinkling ban or an odd-even
sprinkling ban, and may curtail industrial water use. The Administrator may approve
exemptions to such actions, and establish necessary conditions for such
exemptions, upon written request from 1) commercial enterprises whose economic
well-being is dependent upon sprinkling, irrigating or watering of a lawn, grass or
turf owned, leased or operated by such enterprise; 2) employees and agents of the
City wherein lawn, grass or turf used for play fields or areas owned or operated by
the City require more frequent watering to prevent unreasonable damage thereto;
and 3) owners and lessees of lands newly sodded or grass seeded which requires
sprinkling or irrigation to prevent loss of new sod, seed or immature turf or grasses.
The following actions will be taken to control demand during a Water Emergency
Condition:
Administrative Actions
 An educational program that describes the severity and effects of the emergency
will be instituted.
 Prohibit outdoor sprinkling on a continual basis.
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Increase penalties and fees for violation of the sprinkling ordinance.
Limit or prohibit swimming pool filling, car washing, and other similar
nonessential residential uses.
Limit or prohibit use of water for commercial car washes.
Restrict restaurants from serving water to customers on a voluntary basis.
Require operators of large air conditioning systems (if they exist) to recycle
cooled water as appropriate.

Utility Operation Program. The performance of routine public operations shall
be redirected to reduce water demand. The following actions which can be easily
implemented on a short-term basis may affect the aesthetics of the City but will not
harm City facilities on a long-term basis:






Reduce sewer cleaning activities.
Reduce fire hydrant and main flushing activities to an absolute minimum.
Eliminate street cleaning activities.
Eliminate fire-fighting training practices that utilize water.
Purchase water from the City of Long Lake if the emergency condition is limited
to the Orono water supply system.

PROCEDURES FOR WATER ALLOCATION
Allocation of water by the City of Orono may be required during a severe water shortage.
When supply augmentation or demand reduction measures are determined to be inadequate,
water allocation may be implemented in conformance with the following priorities
established by Minnesota Statutes 103G.261:
1. First Priority: Domestic water supply, excluding commercial and industrial uses of
municipal water supply, and use for power production that meets the statutory
contingency planning requirements.
2. Second Priority: Water uses involving consumption of less than 10,000 gallons of water
per day.
3. Third Priority: Agricultural irrigation, and processing of agricultural products
involving consumption in excess of 10,000 gallons per day.
4. Fourth Priority: Power production in excess of the use provided for in the contingency
plan noted above under "First Priority".
5. Fifth Priority: Uses other than agricultural irrigation, processing of agricultural
products and power production, involving consumption in excess of 10,000 gallons
per day.
6. Sixth Priority: Non-essential uses. Non-essential uses are defined in Minnesota Statutes
103G.291 as including but not limited to lawn sprinkling, vehicle washing, and golf
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course and park irrigation. Non-essential water uses will be the first water uses subject
to allocation restrictions. Quick responses to restrict non-essential uses during periods
of limited supplies will help protect domestic and economic uses of water.
Triggers For Implementing Plan Components
Navarre
A water emergency condition for the Navarre system is defined if one or more of the
following conditions occur:
 The water tower levels are insufficient to provide adequate fire protection,
or
 The production facilities are unable to reestablish a minimum water
reserve in storage, or
 The water demand in one 24-hour period exceeds the firm pumping
capacity of the system, 720,000 gallons.
Highway 12
A water Emergency Condition@ for the Highway 12 system is defined if one or more
of the following conditions occur:
 The water tower levels are insufficient to provide adequate fire protection,
or
 The production facilities are unable to reestablish a minimum water
reserve in storage, or
 The water demand in one 24-hour period exceeds 575,000 GPD, i.e.
approximately 80% of the 720,000 GPD system capacity.
Wayzata System Extension
The Wayzata system extension is a small part of the total Wayzata system. Triggers
and plan implementations established by City of Wayzata will be adhered to. The City
of Orono may include the Wayzata System Extension water customers in any
general water restriction placed on Orono residents.
Long Lake System Extensions
The Long Lake system extensions are a small part of the total Long Lake system.
Triggers and plan implementations established by City of Long Lake will be
adhered to. The City of Orono may include the Long Lake System Extension water
customers in any general water restriction placed on Orono residents.
Notice
City ordinances define two levels of urgency in establishing water use restrictions.
During periods of water shortage which are not considered to be water emergencies,
the City Council may implement restrictions by resolution or Ordinance. Such
resolution shall define: the uses of water that will be restricted; the types of water
supply that will be restricted, such as the public water system, private wells, lake or
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other surface water systems; times during which the restriction will apply; whether
the use restriction will apply to all property in the City or will vary depending on
location or identification of property; when the restrictions will be implemented
and when they will terminate; and whether the restrictions will be voluntary or
involuntary. Notice of the restrictions will be posted on the website, sent via social
media and direct mailings and published in the local newspaper, and will become
effective 24 hours after passage and publication. If the City Administrator
determines that the water pressure and available water in the municipal water system
reaches a level which endangers the public health or safety, he may declare a water
emergency. Upon such declaration, notice will be given to the news media, social
media and city website, and all orders restricting water use shall be enforceable one
(1) hour from the time of such notice.
Enforcement
By ordinance, violation of a mandatory water use restriction is a misdemeanor. Failure
to comply may lead to fines or discontinued water service (Section 14-75). Water use
restrictions will be monitored by City staff and enforced as necessary

CONSERVATION PLAN
Role Of Conservation.
The City of Orono Water Conservation Plan is intended to reduce the demand for water,
improve the efficiency of use of water, and reduce losses and waste of water. Water
conservation has the potential to delay or eliminate the need for development of
supplemental water sources to meet peak demands for nonessential water uses. Reduction
in the peak demand through conservation efforts is preferable to major City expenditures
for increasing water source, treatment and storage capacities.
Water Conservation Potential.
The Navarre System serves residential and commercial uses, conservation efforts will be
focused on ensuring the wise use of water as well as updating the treatment facility and
making system repairs as necessary. As the residential housing stock is renovated by
homeowners, City enforcement of the State plumbing codes will ensure use of water
efficient fixtures. The Highway 12 system serves a variety of users including both singlefamily and multi-family residential uses that are still developing, commercial and industrial
uses, and the Orono Schools complex. New homes will be required by State plumbing codes
to install water-efficient fixtures. New or expanding commercial, industrial, and
institutional users will be encouraged (and required when appropriate) to establish waterconserving policies and use water-efficient equipment.
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Water Conservation Programs
The city will endeavor to implement the MnDNR Conservation Objectives and
Strategies.
MnDNR objectives
1. MnDNR Objective 1: Reduce Unaccounted (Non-Revenue) Water
loss to Less than 10%. The city is currently meeting this objective.
Thorough water audits, leak detection and preventive maintenance.
2. MnDNR Objective 2: Achieve Less than 75 Residential Gallons per
Capita Demand (GPCD). The city is meeting this objective with a 5
year average per capita demand of 73 Gal/day. The average residential
per capita water demand has been on a downward trend since a high of
93.4 gpcd in 2006 to a low of 60.2 gpcd in 2015.
3. MnDNR Objective 3: Achieve at least 1.5% annual reduction in
non-residential per capita water use. Education- The City will
continue to provide residents information pamphlets via newsletter and
social media as such pamphlets become available from the DNR and
MDH. There is very little C/I/I or Ag water usage within the City of
Orono.
4. MnDNR Objective 4: Achieve a Decreasing Trend in Total Per
Capita Demand. The Residential per capita water demand has been
trending downward since 2005, with a years of spikes within the data.
These spikes can likely be attributed to years with less rainfall, which
leads to greater irrigation use within the residential sector. It is likely
that the trend will continue downward as time progresses due to
increased education about water use and a recently revised water rate
structure. The C/I/I per capita water demand appears to be trending
downward overall with various spikes and fluctuations throughout the
years. These sometimes large fluctuations can be attributed to the
smaller and ever changing client base that is present in the City within
the C/I/I category.
5. MnDNR Objective 5: Reduce Ratio of Maximum day (peak day) to
the Average Day Demand to Less Than 2.6. Calculate a ten-year
average (2005 – 2014) of the ratio of maximum day demand to average
day demand is 4.8. This high ratio is likely due to excessive irrigation
in the summer months. The city will continue to encourage responsible
water use though educational efforts and discourage individual high
water use through our tiers water rate structure.
6. MnDNR Objective 6: Implement Demand Reduction Measures.
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City Conservation Strategies
1. Metering. All water customers on Orono's three water systems are
metered. All new users added to the system will be metered. All
customers purchase meters through the City, and meters are tested,
recalibrated, and repaired on an as-required basis. Meters are read by
City personnel quarterly.
2. Water Audits, Leak Detection and Repair. The volume of
unaccounted-for water is determined on an annual basis. Unaccountedfor water is defined as the volume of water withdrawn from the source
minus the volume of water sold. Water not accounted for may be a result
of meter under-registration; various forms of public unmetered use such
as hydrant flushing, appropriation by fire departments, and illegal
connections or appropriations; or system leakage. The city conducts
annual leak detection as a means of identifying and repair leaks.
3. Conservation-Oriented Water Rates. Water customers are billed
quarterly. Water rates are reviewed by the City annually and adjusted as
necessary with the goal of paying for the true cost of supplying, treating
and delivering water as well as maintaining the distribution system.
Past reviews have resulted in the adoption of a hydrant charge to those
properties where water is available but unconnected. Capital
expenditures are financed through the use of connection charges, area
charges, and special assessments. Since 2010 the city has used a
conservation-oriented water rate structure. The conservation-oriented
structure establishes Water Usage Tiers that vary between residential,
multi-family and commercial users and are based on usage.
4. Regulation. Orono has adopted a number of regulations to provide
short-term demand reductions and long-term improvements in water
use efficiencies:




Short-Term Demand Reduction Procedures: Municipal Code
Sections 14-136 and 14-137 define measures for short-term
demand reduction. The Code identifies a number of restrictions
which the City Council may order singly or in combination to
effectuate demand reduction, and provides procedures for
enforcement of such measures.
Long-Term Demand Reduction: Long-term demand reduction will
be accomplished by enforcement of the State and Federal Plumbing
Codes which require the use of water efficient fixtures in new home
construction as well as when retrofitting.

5. Education and Information Programs. The City of Orono will make
an effort to promote efficient water use on an ongoing basis. Education
of the public on the benefits of water conservation will include articles
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in the City newsletter as well as the use of "bill stuffers", and support
for school curriculums on water resources such as National Drinking
Water Week. During periods of limited water supplies when public
awareness is high, the City will issue public service announcements
through the local mass media including local newspapers, and will
notify the public via direct mailings of water conservation and demand
reduction measures in effect.
6. Retrofitting Programs. Existing plumbing codes requiring the use of
water-conserving fixtures when retrofitting buildings, will continue to
be enforced by the Building Inspections Department. The City will
investigate whether establishment of a mandatory retrofitting program
unrelated to concurrent remodeling projects would be feasible or cost
efficient.

GOALS AND POLICIES
The City of Orono's water supply goals are as follows:
1. Provide an adequate supply of potable water to all residences and occupied properties in
Orono.
2. Provide an adequate supply of water for fire protection in urban-density
neighborhoods and commercial/industrial districts in Orono.
3. Protect the City’s natural resources- Water.
The City of Orono's water supply policies are as follows:
1. All occupied properties within Orono shall be provided with a potable water supply
and minimum sanitary facilities as required by the Minnesota Health Department.
2. Individual wells will be considered to be acceptable water supply for low- density
urban and rural residential neighborhoods. Industrial, commercial and multi-family
residential development will be permitted only within the municipal water service area
where supplies are sufficient for domestic, process and fire protection purposes.
3. Municipal water supply systems will be provided only within the Urban Service Area.
Rural land use must be of the type and density to be adequately served by individual
private wells.
4. Municipal water supply systems will be provided only where sufficient land use density
and/or user demand will make the public investment economically feasible. Municipal
water systems will not be extended to all neighborhoods in the urban service area.
Many urban residential areas that received municipal sewer for public health and
environmental reasons have relatively low land use density and can be adequately
served by private wells at much less total cost than by extensive water system
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extension.
5. New urban developments will be served by developer-installed mains. Municipal
water mains may be extended within the boundaries of the urban area to serve new
development on vacant properties provided the development occurs at the established
zoned density, the development does not overburden or exceed the design capacity of the
existing system, and the developer pays and finances the entire cost of the project.
6. The city will operate and maintain the municipal water system. To assure cost
effectiveness and quality control, the City will own, operate and maintain the entire
municipal water system of mains and laterals up to and including the curb stop on each
property. Each property owner must purchase a meter from the City and install it in
an approved manner and location.
7. All water serviced properties must be connected. No new well or well repair permits
will be issued where municipal water service is available. Existing operable wells may
be used provided the water is potable and the well conforms to MHD requirements.
Individual connections will be required for each separate residence and/or place of
business.
8. Water service construction will conform to state codes. Installation of new building
service lines, connection stubs, or water mains shall be by licensed plumbing
contractors, and installation or repair of wells shall be by licensed well drillers; all
construction shall utilize materials and methods approved by the Minnesota State
Board of Health.
9. The City will endeavor to meet the MnDNR’s Conservation Objectives.

FUTURE WATER SYSTEM
Orono’s plan for future water facilities includes upgrades to existing local water facilities.
Future Water System Improvements
The City’s focus on future water system needs will be on a limited number of extensions
to service new developments within the existing urban area and maintenance of the existing
system.
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Future Water System Expansion Projects
The table below lists possible future sewer expansion projects.
Table 4C-15: Future Expansion Projects
Improvement
Orono Preserve Development – Water

Projected Year of
completion

Triggering Event

1 Distribution main to serve 39 single family

2018

Under
Construction

2

2018

Under
Construction

2019

Approved
Preliminary Plat
for
Developments

4

homes
Shadywood Villas Development-Water
Distribution to service 7 single family
homes.
CSAH 112 Water Main ExtensionExtension of water main West along CSAH
112 from Old Crystal Bay Road to serve
future developments planned on the south
side of CSAH 112.

5 Highway 12 Water Main upsize to 12”.
1

1

2020

CSAH 112 Turn
back Ph3 project

Schedule is dependent on development timing, size and/or location.
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Future Water Maintenance Needs
Orono is committed to maintaining and improving the existing water distribution system.
In addition to the normal routine and reactive maintenance operations the city is committed
to the following proactive/ preventive maintenance programs:

Table 4C-16: Future Water System Maintenance Needs
Annual
Budget

Program

Description

Purpose

Water Main
replacements

This project includes the replacement
of select water mains in within the
system. Where possible utility
replacements are synchronized with
road reconstructions.

Many of the city’s water mains were
installed in late 1960s and early 1970s and
are cast iron pipe. Over the years the city
has had issues with cast iron pipe
deterioration based.

$200,000

Valve
Exercising

Each year all of the Water Valves
within the city should be exercised.

Ensures proper operation. Helps identify
future replacement needs.

$5,000

Hydrant
Flushing

Sanitary Sewer Rehabilitation projects
will consist of Cured in Place Pipe
(CIPP) lining of infiltration susceptible
sanitary sewer pipes, manhole
reconstruction, and lid replacement.

Reduce Inflow and Infiltration (I&I) into the
Sanitary sewer systems. The lining process
creates and new durable pipe within the
older pipe at a much reduced cost from open
curing or directionally drilling.

$265,225

To ensure a continued, dependable supply of
quality water from the City’s well periodic
maintenance is required

$20,000

Meters have a 15 year life.

$90,000

Preventive maintenance.

$12,500

Well inspection
and
maintenance
Water Meter
Replacement

Water Tower
Maintenance

This project includes the inspection and
rehabilitation/ replacement of a Well’s
pumps, motors, and column piping.
Each well is inspected every 7 years.
This project includes the replacement
of all of the water meters within the
city. The project will be phased over 5
years.
Pressure wash of north water tower,
inside and out; perform repairs to
interior and exterior coatings and
perform preventive maintenance
checks and services. (Once every 5
years)

(2018 $s)

Resourcing
City water service will be self-supporting. The operation, maintenance and depreciation
financing of the municipal water supply system will be completely financed by user
charges sufficient to cover all allocable costs without requiring any general tax subsidy.
Water charges shall be equitably established on the basis of actual use and/or fire protection
advantage while at the same time designed to encourage resource conservation.
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Operating and Maintenance Budget
The City shall remain committed to fully funding the operations and maintenance
needs of the City’s water system. Funding will continue to come from the Water
fees.
Capital Improvement Plan
The City manages capital expenditures for the Water system as part of the Capital
Improvement Plan (CIP). The CIP provides long-term planning and management
of infrastructure throughout the City. The CIP is a planning document that presents
a 5+ year overview of scheduled capital projects to address the City’s goals for
public infrastructure. The CIP includes a long-term financing plan that allows the
City to allocate funds for these projects based on assigned priorities. The 5+ year
horizon of the CIP provides the City with an opportunity to evaluate project
priorities annually and to adjust the timing, scope and cost of projects as new
information becomes available. The information contained in this plan represents
an estimate of improvement costs based on present knowledge and expected
conditions. Changes in community priorities, infrastructure condition and inflation
rates require that adjustments be made on a routine basis.
Funding for Acquisition and Capital Improvements
Funding for Water system Capital improvement projects comes from the Enterprise
Water Fund, special assessments, and connection charges.
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Cover photo by Molly Shodeen

For more information on this Water Supply Plan Template, please contact the DNR Division of Ecological
and Water Resources at (651) 259-5034 or (651) 259-5100.

Copyright 2015 State of Minnesota, Department of Natural Resources

This information is available in an alternative format upon request.
Equal opportunity to participate in and benefit from programs of the Minnesota Department of Natural
Resources is available to all individuals regardless of race, color, creed, religion, national origin, sex,
marital status, public assistance status, age, sexual orientation, disability or activity on behalf of a local
human rights commission. Discrimination inquiries should be sent to Minnesota DNR, 500 Lafayette
Road, St. Paul, MN 55155-4049; or the Equal Opportunity Office, Department of the Interior,
Washington, DC 20240.
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DEPARTMENT OF NATURAL RESOURCES – DIVISION OF ECOLOGICAL AND
WATER RESOURCES AND METROPOLITAN COUNCIL
INTRODUCTION TO WATER SUPPLY PLANS (WSP)
Who needs to complete a Water Supply Plan
Public water suppliers serving more than 1,000 people, large private water suppliers in designated
Groundwater Management Areas, and all water suppliers in the Twin Cities metropolitan area are
required to prepare and submit a water supply plan.
The goal of the WSP is to help water suppliers: 1) implement long term water sustainability and
conservation measures; and 2) develop critical emergency preparedness measures. Your community
needs to know what measures will be implemented in case of a water crisis. A lot of emergencies can be
avoided or mitigated if long term sustainability measures are implemented.

Groundwater Management Areas (GWMA)
The DNR has designated three areas of the state as Groundwater Management Areas (GWMAs) to focus
groundwater management efforts in specific geographies where there is an added risk of overuse or
water quality degradation. A plan directing the DNRs actions within each GWMA has been prepared.
Although there are no specific additional requirements with respect to the water supply planning for
communities within designated GWMAs, communities should be aware of the issues and actions
planned if they are within the boundary of one of the GWMAs. The three GWMAs are the North and
East Metro GWMA (Twin Cities Metro), the Bonanza Valley GWMA and the Straight River GWMA (near
Park Rapids). Additional information and maps are included in the DNR Groundwater Management
Areas webpage.

Benefits of completing a WSP
Completing a WSP using this template, fulfills a water supplier’s statutory obligations under M.S.
M.S.103G.291 to complete a water supply plan. For water suppliers in the metropolitan area, the WSP
will help local governmental units to fulfill their requirements under M.S. 473.859 to complete a local
comprehensive plan. Additional benefits of completing WSP template:
•
•
•
•
•
•
•

The standardized format allows for quicker and easier review and approval
Help water suppliers prepare for droughts and water emergencies.
Create eligibility for funding requests to the Minnesota Department of Health (MDH) for the
Drinking Water Revolving Fund.
Allow water suppliers to submit requests for new wells or expanded capacity of existing wells.
Simplify the development of county comprehensive water plans and watershed plans.
Fulfill the contingency plan provisions required in the MDH wellhead protection and surface
water protection plans.
Fulfill the demand reduction requirements of Minnesota Statutes, section 103G.291 subd 3
and 4.
6

•

•
•

Upon implementation, contribute to maintaining aquifer levels, reducing potential well
interference and water use conflicts, and reducing the need to drill new wells or expand
system capacity.
Enable DNR to compile and analyze water use and conservation data to help guide decisions.
Conserve Minnesota’s water resources

If your community needs assistance completing the Water Supply Plan, assistance is available from your
area hydrologist or groundwater specialist, the MN Rural Waters Association circuit rider program, or in
the metropolitan area from Metropolitan Council staff. Many private consultants are also available.

WSP Approval Process
10 Basic Steps for completing a 10-Year Water Supply Plan
1. Download the DNR/Metropolitan Council Water Supply Plan Template from the DNR Water
Supply Plan webpage.
2. Save the document with a file name with this naming convention:
WSP_cityname_permitnumber_date.doc.
3. The template is a form that should be completed electronically.
4. Compile the required water use data (Part 1) and emergency procedures information (Part 2)
5. The Water Conservation section (Part 3) may need discussion with the water department,
council, or planning commission, if your community does not already have an active water
conservation program.
6. Communities in the seven-county Twin Cities metropolitan area should complete all the
information discussed in Part 4. The Metropolitan Council has additional guidance information
on their Water Supply webpage. All out-state water suppliers do not need to complete the
content addressed in Part 4.
7. Use the Plan instructions and Checklist document from the DNR Water Supply Plan webpage to
insure all data is complete and attachments are included. This will allow for a quicker approval
process.
8. Plans should be submitted electronically using the MPARS website – no paper documents are
required.
9. DNR hydrologist will review plans (in cooperation with Metropolitan Council in Metro area) and
approve the plan or make recommendations.
10. Once approved, communities should complete a Certification of Adoption form, and send a copy
to the DNR.
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Complete Table 1 with information about the public water supply system covered by this WSP.
Table 1. General information regarding this WSP

Requested Information
DNR Water Appropriation Permit Number(s)
Ownership
Metropolitan Council Area
Street Address
City, State, Zip
Contact Person Name
Title
Phone Number
MDH Supplier Classification

Description
1970-1351
☒ Public or ☐ Private
☒ Yes or ☐ No (Hennepin County)
2750 Kelley Parkway
Orono, MN 55356
Adam Edwards
Director of Public Works/City Engineer
952-249-4600
Municipal
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PART 1. WATER SUPPLY SYSTEM DESCRIPTION AND EVALUATION
The first step in any water supply analysis is to assess the current status of demand and availability.
Information summarized in Part 1 can be used to develop Emergency Preparedness Procedures (Part 2)
and the Water Conservation Plan (Part 3). This data is also needed to track progress for water efficiency
measures.

A. Analysis of Water Demand
Complete Table 2 showing the past 10 years of water demand data.
•
•

Some of this information may be in your Wellhead Protection Plan.
If you do not have this information, do your best, call your engineer for assistance or if
necessary leave blank.

If your customer categories are different than the ones listed in Table 2, please describe the differences
below:
“Other” water includes water sold through interconnections to neighboring towns. “Wholesale” is water sold in
bulk.

9

Table 2. Historic water demand (see definitions in the glossary after Part 4 of this template)
Year

2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
Avg.
20102015

Pop.
Served

Total
Connections

Residential
Water
Delivered
(MG)

C/I/I
Water
Delivered
(MG)

2260
2305
2350
2380
2410
2440
2470
2500
2970
2970
2970

879
882
876
905
945
965
997
1006
1001
1002
1008

62.44
78.56
69.30
72.60
72.11
69.94
72.53
78.67
75.07
67.10
65.27

22.69
21.28
18.34
8.58
26.07
21.46
26.55
32.27
17.93
16.70
16.87

0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.38
3.36
3.86
1.57

0
0
0
0
0
0
0
0
0.61
0.6
0.67

85.13
99.84
87.64
81.18
98.18
91.40
99.08
115.32
102.68
91.11
359.38

99.78
123.64
131.61
112.51
129.28
107.83
116.32
125.01
108.49
96.07
374.15

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.71
2.85
275.00

14.68%
19.25%
33.41%
27.85%
24.06%
15.24%
14.82%
7.75%
5.35%
5.16%
3.95%

0.27
0.34
0.36
0.31
0.35
0.30
0.32
0.34
0.30
0.26
1.03

1.11
1.08
1.16
1.43
0.91
0.79
0.77
0.89
0.74
0.80
10.33

N/A
N/A
N/A
N/A
N/A
N/A
N/A
7/10/2012
8/26/2013
8/27/2014
4/21/2015

75.7
93.4
80.8
83.6
82.0
78.5
80.4
86.2
69.2
61.9
60.2

121.0
147.0
153.4
129.5
147.0
121.1
129.0
137.0
100.1
88.6
345.1

2720

997

71.43

21.96

2.20

0.31

143.16

154.65

47.26

8.71%

0.42

2.39

N/A

72.8

153.5

MG – Million Gallons

Other
Water
Delivered
(MG)

Wholesale
Deliveries
(MG)

MGD – Million Gallons per Day

Total
Water
Delivered
(MG)

Total Water
Pumped
(MG)

Water
Supplier
Services

Percent
Unmetered/
Unaccounted

GPCD – Gallons per Capita per Day

See Glossary for definitions. A list of Acronyms and Initialisms can be found after the Glossary.
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Average Daily
Demand (MGD)

Max. Daily
Demand
(MGD)

Date of Max.
Demand

Residential
Per Capita
Demand
(GPCD)

Total per
capita
Demand
(GPCD)

Complete Table 3 by listing the top 10 water users by volume, from largest to smallest. For each user,
include information about the category of use (residential, commercial, industrial, institutional, or
wholesale), the amount of water used in gallons per year, the percent of total water delivered, and the
status of water conservation measures.
Table 3. Large volume users

Customer

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Use Category (Residential,
Industrial, Commercial,
Institutional, Wholesale)
HOLIDAY/CARWASH
ORONO WOODS SENIOR HOUSING
ORONO SCHOOLS- INTERMEDIATEISD#278
STONEBAY OF ORONO-CONDO
TRAIL OF ORONO
HOLILDAY/SMITH, ERWIN D
ORONO SCHOOLS-MIDDLEISD#278
LUNDS FOOD HOLDING INC
JEM TECHNOLOGY
CULVERS

Amount Used
(Gallons per Year)

Percent of Total
Annual Water
Delivered

Implementing Water
Conservation
Measures?
(Yes/No/Unknown)
Unknown
Unknown

3376000
2065000

3.48%
2.13%

1659000

1.71%

Unknown

1333000
1274000
1126000

1.38%
1.31%
1.16%

Unknown
Unknown
Unknown

975000

1.01%

Unknown

814000
813000
695000

0.84%
0.84%
0.72%

Unknown
Unknown
Unknown

B. Treatment and Storage Capacity
Complete Table 4 with a description of where water is treated, the year treatment facilities were
constructed, water treatment capacity, the treatment methods (i.e. chemical addition, reverse osmosis,
coagulation, sedimentation, etc.) and treatment types used (i.e. fluoridation, softening, chlorination,
Fe/MN removal, coagulation, etc.). Also describe the annual amount and method of disposal of
treatment residuals. Add rows to the table as needed.
Table 4. Water treatment capacity and treatment processes

Treatment
Site ID
(Plant
Name or
Well ID)

Year
Constructed

Treatment
Capacity
(GPD)

Navarre
WTP

1971

1,440,000

Highway 12

1991

720,000

Total

N/A

2,160,000

Treatment
Method

Aeration, Sand
Filtration, Ion
Exchange
Softening,
Chemical
Additions
Chemical
Additions

N/A
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Treatment
Type

Annual
Volume
of
Residuals

Disposal
Process
for
Residuals

Do You
Reclaim
Filter
Backwash
Water?

Chlorination,
Fluoridation,
Polyphosphate
addition

N/A

City
Sewer

No

Chlorination &
Fluoridation

N/A

N/A

N/A

N/A

N/A

N/A

Complete Table 5 with information about storage structures. Describe the type (i.e. elevated, ground,
etc.), the storage capacity of each type of structure, the year each structure was constructed, and the
primary material for each structure. Add rows to the table as needed.
Table 5. Storage capacity, as of the end of the last calendar year

Structure Name
Navarre Water Tower
Hwy 12 Water Tower
Total

Type of Storage
Structure
Elevated storage
Ground storage
NA

Year Constructed

Primary Material

1971
1993
NA

Steel
Steel
NA

Storage Capacity (Gallons)
200,000
400,000
600,000

Treatment and storage capacity versus demand
It is recommended that total storage equal or exceed the average daily demand.
Discuss the difference between current storage and treatment capacity versus the water supplier’s
projected average water demand over the next 10 years (see Table 7 for projected water demand):
The City of Orono currently has 200,000 gallons of elevated storage within their one water tower, and 400,000
gallons of storage within the ground storage tank nearby the Highway 12 water treatment plant. The total storage
within the system is 600,000 gallons. Typically, it is desired to maintain a storage capacity greater than the average
day demand (based on Ten States Standards). In 2016, the average day demand is projected to be 410,357 gallons
per day. Using the Ten States Standards, and comparing the average day demand to total storage capacity, there is
a surplus of 189,643 gallons in 2016. By 2040, the average day demand is projected to be 513,000 gallons per day.
The system continues to hold a surplus of 87,000 gallons, therefore the water storage system will continue to be
adequate for the foreseeable future.
There are two water treatment plants servicing the water supply system with a combined capacity of 2,160,000
gallons per day. Typically, water treatment plants are sized to treat the maximum daily demand projected for a
community. In 2016, the projected maximum daily demand is projected to be 821,000 gallons per day. By these
standards, there is 1,339,000 of capacity left in the treatment plant. By 2040, the projected maximum daily demand
is projected to be 1,026,000 gallons per day. The water treatment plants continue to hold a surplus using this
projection, and therefore the water treatment system will continue to be adequate for the foreseeable future.

C. Water Sources
Complete Table 6 by listing all types of water sources that supply water to the system, including
groundwater, surface water, interconnections with other water suppliers, or others. Provide the name
of each source (aquifer name, river or lake name, name of interconnecting water supplier) and the
Minnesota unique well number or intake ID, as appropriate. Report the year the source was installed or
established and the current capacity. Provide information about the depth of all wells. Describe the
status of the source (active, inactive, emergency only, retail/wholesale interconnection) and if the
source facilities have a dedicated emergency power source. Add rows to the table as needed for each
installation.
Include copies of well records and maintenance summary for each well that has occurred since your last
approved plan in Appendix 1.
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Table 6. Water sources and status
Resource Type
(Groundwater,
Surface water,
Interconnection)

Resource
Name

MN Unique
Well # or
Intake ID

Year
Installed

Capacity
(Gallons
per
Minute)

Well
Depth
(Feet)

Groundwater
Groundwater
Groundwater
Groundwater

CJDN

205627

1971

1000

QBAA

211965

1971

OPCJ

509097

1991

St. Lawrence

Interconnection

City of
Wayzata
City of Long
Lake
City of
Medina
City of Long
Lake
City of
Minnetonka
Beach
City of Spring
Park

Not Assigned
yet
N/A

Interconnection
Interconnection
Interconnection
Interconnection
Interconnection

Does this Source
have a Dedicated
Emergency Power
Source? (Yes or
No)

385

Status of Normal
and Emergency
Operations (active,
inactive,
emergency only,
retail/wholesale
interconnection))
Active

500

390

Active

Yes

500

381

Active

No

2016

1,100

365

Active

No

N/A

N/A

N/A

Active

N/A

N/A

2003

N/A

N/A

Active

N/A

N/A

N/A

N/A

N/A

Active

N/A

N/A

1994

1100*

N/A

Emergency Only

N/A

N/A

1976

470*

N/A

Emergency Only

N/A

N/A

1979

1095*

N/A

Emergency Only

N/A

Yes

*Limits on Emergency Interconnections
Discuss any limitations on the use of the water sources (e.g. not to be operated simultaneously,
limitations due to blending, aquifer recovery issues etc.) and the use of interconnections, including
capacity limits or timing constraints (i.e. only 200 gallons per minute are available from the City of Prior
Lake, and it is estimated to take 6 hours to establish the emergency connection). If there are no
limitations, list none.
Interconnected with the Navarre System, Minnetonka Beach has a potential capacity of 470 gpm (677,000 GPD) with
both wells pumping, which is approximately 417,000 GPD in excess of the record peak day demand for that City.
Interconnected with the Navarre System, the Spring Park system has a potential capacity of 1,095 gpm (1.576 MGD)
when all three of its wells are pumping. Record peak day demand for the Spring Park system is 607,000 GPD, leaving
a potential excess of 969,000 GPD available for export to Orono.
Interconnected with the Highway 12 system, the Long Lake water system has a potential capacity of 1,100 gpm
(1,584,000 GPD) and a record peak day demand of 954,000 GPD. The record peak day demand for the Highway 12
system is 449,000 GPD. The Long Lake water system has 630,000 GPD excess potential capacity which would provide
adequate backup for the Highway 12 system should an emergency occur.

D. Future Demand Projections – Key Metropolitan Council Benchmark
Water Use Trends
Use the data in Table 2 to describe trends in 1) population served; 2) total per capita water demand; 3)
average daily demand; 4) maximum daily demand. Then explain the causes for upward or downward
trends. For example, over the ten years has the average daily demand trended up or down? Why is this
occurring?
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Population served has increased from 2,260 in 2005 to 2,970 in 2015. This represents an increase of nearly 24%. It
is projected that the population served will continue to increase as the total population is projected to increase. The
population served is also expected to increase (and has already been increasing) by the efforts of the City expanding
the water and sewer infrastructure to reach customers that previously have relied on private wells for the supply of
water.
The total per capita water demand has been on a downward trend over the last 10 years, even though there has
been an increase in the population served. In 2007 the total per capita water demand peaked at a level of 153
gallons per capita per day, by 2014 the level decreased to less than 89 gallons per capita per day. In 2015 there was
a dramatic spike (345 gpcd), but this was due to a water leak and a construction project, and does not accurately
reflect the City’s normal usage. Overall, the trend is decreasing due to the implementation of conservation water
rates and other water conservation practices.
The average daily demand has been fluctuating over the last 10 years between 0.26 MGD and 0.36 MGD, with no
clear trend of increasing or decreasing during this time period. Drought and or years with significant rainfall most
likely affected average daily demands. Drought years saw an increase in demand while wet years saw a decrease in
demand. As the population increased, the average daily demand has averaged right around 0.30 MGD. Water
conservation education and updated rate structures within the City have helped to maintain an average day demand.
Max day demand has been on a slight downward trend from a peak of 1.43 MGD in 2008, to a low of 0.74 MGD in
2013. This slight downward trend can be associated with increased water conservation and education efforts within
the City.

Use the water use trend information discussed above to complete Table 7 with projected annual
demand for the next ten years. Communities in the seven-county Twin Cities metropolitan area must
also include projections for 2030 and 2040 as part of their local comprehensive planning.
Projected demand should be consistent with trends evident in the historical data in Table 2, as discussed
above. Projected demand should also reflect state demographer population projections and/or other
planning projections.
Table 7. Projected annual water demand

Year

Projected
Total
Population

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2030
2040

7,599
7,724
7,850
7,975
8,100
8,170
8,240
8,310
8,380
8,450
8,800
9,500

Projected
Population
Served
2,736
2,781
2,826
2,871
2,916
2,941
2,966
2,992
3,017
3,042
3,168
3,420

Projected Total Per
Capita Water Demand
(GPCD)
150
150
150
150
150
150
150
150
150
150
150
150
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Projected
Average Daily
Demand
(MGD)
0.410
0.417
0.424
0.431
0.437
0.441
0.445
0.449
0.453
0.456
0.475
0.513

Projected Maximum
Daily Demand (MGD)

1.570
1.595
1.620
1.634
1.648
1.662
1.676
1.690
1.704
1.690
1.760
1.900

GPCD – Gallons per Capita per Day

MGD – Million Gallons per Day

Projection Method
Describe the method used to project water demand, including assumptions for population and business
growth and how water conservation and efficiency programs affect projected water demand:
Population projections were done using the 2015 Met Council System Statement for Orono.
Average day demand was projected using the 10 year historic total capacity of 150 gpcd and multiplying that by the
projected population served. The max day demand was calculated by taking the average day times a peaking factor
of 2.0.

E. Resource Sustainability
Monitoring – Key DNR Benchmark
Complete Table 8 by inserting information about source water quality and quantity monitoring efforts.
The list should include all production wells, observation wells, and source water intakes or reservoirs.
Groundwater level data for DNR’s statewide network of observation wells are available online through
the DNR’s Cooperative Groundwater Monitoring (CGM) webpage.
Table 8. Information about source water quality and quantity monitoring

MN Unique Well #
or Surface Water ID

205627

211965

509097

Type of monitoring
point
☒ production well
☐ observation well
☐ source water
intake
☐ source water
reservoir
☒ production well
☐ observation well
☐ source water
intake
☐ source water
reservoir
☒ production well
☐ observation well
☐ source water
intake
☐ source water
reservoir

Monitoring program
☒ routine MDH
sampling
☐ routine water
utility sampling
☐ other
☒ routine MDH
sampling
☐ routine water
utility sampling
☐ other
☒ routine MDH
sampling
☐ routine water
utility sampling
☐ other

Frequency of
monitoring
☐ continuous
☐ hourly
☐ daily
☐ monthly
☐ quarterly
☒ annually
☐ continuous
☐ hourly
☐ daily
☐ monthly
☐ quarterly
☒ annually
☐ continuous
☐ hourly
☐ daily
☐ monthly
☐ quarterly
☒ annually

Monitoring Method
☐ SCADA
☐ grab sampling
☒ steel tape
☐ stream gauge

☐ SCADA
☐ grab sampling
☒ steel tape
☐ stream gauge

☐ SCADA
☐ grab sampling
☒ steel tape
☐ stream gauge

Water Level Data
A water level monitoring plan that includes monitoring locations and a schedule for water level readings
must be submitted as Appendix 2. If one does not already exist, it needs to be prepared and submitted
with the WSP. Ideally, all production and observation wells are monitored at least monthly.
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Complete Table 9 to summarize water level data for each well being monitored. Provide the name of the
aquifer and a brief description of how much water levels vary over the season (the difference between
the highest and lowest water levels measured during the year) and the long-term trends for each well. If
water levels are not measured and recorded on a routine basis, then provide the static water level when
each well was constructed and the most recent water level measured during the same season the well
was constructed. Also include all water level data taken during any well and pump maintenance. Add
rows to the table as needed.
Groundwater hydrographs illustrate the historical record of aquifer water levels measured within a well
and can indicate water level trends over time. For each well in your system, provide a hydrograph for
the life of the well, or for as many years as water levels have been measured. Include the hydrographs in
Appendix 3. An example of a hydrograph can be found on the DNR’s Groundwater Hydrograph
webpage. Hydrographs for DNR Observation wells can be found in the CGM discussed above.
Table 9. Water level data

Unique Well
Number or Well ID

Seasonal Variation
(Feet)

Long-term Trend in
water level data

CJDN

No
Information
Available

211965

QBAA

No
Information
Available

509097

OPCJ

No
Information
Available

☐ Falling
☐ Stable
☐ Rising
☐ Falling
☐ Stable
☐ Rising
☐ Falling
☐ Stable
☐ Rising

205627

Aquifer Name

Water level
measured during
well/pumping
maintenance
No Information
Available
No Information
Available
No Information
Available

Potential Water Supply Issues & Natural Resource Impacts – Key DNR & Metropolitan Council
Benchmark
Complete Table 10 by listing the types of natural resources that are or could potentially be impacted by
permitted water withdrawals in the future. You do not need to identify every single water resource in
your entire community. The goal is to help you triage the most important water resources and/or the
water resources that may be impacted by your water supply system – perhaps during a drought or when
the population has grown significantly in ten years. This is emerging science, so do the best you can with
available data. For identified resources, provide the name of specific resources that may be impacted.
Identify what the greatest risks to the resource are and how the risks are being assessed. Identify any
resource protection thresholds – formal or informal – that have been established to identify when
actions should be taken to mitigate impacts. Provide information about the potential mitigation actions
that may be taken, if a resource protection threshold is crossed. Add additional rows to the table as
needed. See the glossary at the end of the template for definitions.
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Some of this baseline data should have been in your earlier water supply plans or county comprehensive
water plans. When filling out this table, think of what are the water supply risks, identify the resources,
determine the threshold and then determine what your community will do to mitigate the impacts.
Your DNR area hydrologist is available to assist with this table.
For communities in the seven-county Twin Cities metropolitan area, the Master Water Supply Plan
Appendix 1 (Water Supply Profiles), provides information about potential water supply issues and
natural resource impacts for your community.
Steps for completing Table 10
1. Identify the potential for natural resource impacts/issues within the community
First, review available information to identify resources that may be impacted by the operation
of your water supply system (such as pumping).
Potential Sources of Information:
• County Geologic Atlas
• Local studies
• Metropolitan Council System Statement (for metro communities)
• Metropolitan Council Master Water Supply Plan (for metro communities)
ACTION: Check the resource type(s) that may be impacted in the column “Resource Type”
2. Identify where your water supply system is most likely to impact those resources (and
vice versa).
Potential Sources of Information:
• Drinking Water Supply Management Areas
• Geologic Atlas - Sensitivity
• If no WHPA or other information exists, consider rivers, lakes, wetlands and significant
within 1.5 miles of wells; and calcareous fens and trout streams within 5 miles of wells
ACTION: Focus the rest of your work in these areas.
3. Within focus areas, identify specific features of value to the community
You know your community best. What resources are important to pay attention to? It may be
useful to check in with your community’s planning and zoning staff and others.
Potential Sources of Information:
• Park plans
• Local studies
• Natural resource inventories
• Tourist attractions/recreational areas/valued community resource
ACTION: Identify specific features that the community prioritizes in the “Resource Name”
column (for example: North Lake, Long River, Brook Trout Stream, or Green Fen). If, based on a
review of available information, no features are likely to be at risk, note “None”.
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4. Identify what impact(s) the resource is at risk for
Potential Sources of Information:
• Wellhead Protection Plan
• Water Appropriation Permit
• County Geologic Atlas
• MDH or PCA reports of the area
• Metropolitan Council System Statement (for metro communities)
• Metropolitan Council Master Water Supply Plan (for metro communities)
ACTION: Check the risk type in the column “Risk”. If, based on a review of available information,
no risk is identified, note “None anticipated”.
5. Describe how the risk was assessed
Potential Sources of Information:
• Local studies
• Monitoring data (community, WMO, DNR, etc.)
• Aquifer testing
• County Geologic Atlas or other hydrogeologic studies
• Regional or state studies, such as DNR’s report ‘Definitions and Thresholds for Negative
Impacts to Surface Waters’
• Well boring logs
ACTION: Identify the method(s) used to identify the risk to the resource in the “Risk Assessed
Through” column
6. Describe protection threshold/goals
What is the goal, if any, for protecting these resources? For example, is there a lower limit on
acceptable flow in a river or stream? Water quality outside of an accepted range? A lower limit
on acceptable aquifer level decline at one or more monitoring wells? Withdrawals that exceed
some percent of the total amount available from a source? Or a lower limit on acceptable
changes to a protected habitat?
Potential Sources of Information:
• County Comprehensive Water Plans
• Watershed Plans or One Watershed/One Plan
• Groundwater or Aquifer Plans
• Metropolitan Master Plans
• DNR Thresholds study
• Community parks, open space, and natural resource plans
ACTION: Describe resource protection goals in the “Describe Resource Protection Threshold”
column or reference an existing plan/document/webpage
7. If a goal/threshold should trigger action, describe the plan that will be implemented.
Identify specific action, mitigation measures or management plan that the water supplier will
implement, or refer to a partner’s plan that includes actions to be taken.
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Potential Sources of Information:
• County Comprehensive Water Plans
• Watershed Plans or One Watershed/One Plan
• Groundwater or Aquifer Plans
• Metropolitan Master Plans
• Studies such as DNR Thresholds study
ACTION: Describe the mitigation measure or management plan in the “Mitigation Measure or
Management Plan” column.
8. Describe work to evaluate these risks going forward.
For example, what is the plan to regularly check in to stay current on plans or new data?
Identify specific action that the water supplier will take to identify the creation of or change to
goals/thresholds, or refer to a partner’s plan that includes actions to be taken.
Potential Sources of Information:
• County Comprehensive Water Plans
• Watershed Plans or One Watershed/One Plan
• Groundwater or Aquifer Plans
• Metropolitan Master Plans
• Studies such as DNR Thresholds study
ACTION: Describe what will be done to evaluate risks going forward, including any changes to
goals or protection thresholds in the “Describe how Changes to Goals are monitored” column.
Table 10. Natural resource impacts (*List specific resources in Appendix 12)
Resource
Type

Resource
Name

Risk

Risk Assessed
Through *

☒ River or
stream

Long Lake
Creek

☒ None
anticipated
☐
Flow/water
level decline
☐ Degrading
water quality
trends
☐ Impacts on
endangered,
threatened,
or special
concern
species
habitat
☐ Other:
___________

☐ Geologic
atlas or other
mapping
☐ Modeling
☐ Modeling
☐ Monitoring
☐ Aquifer
testing
☐WRAPS or
other
watershed
report
☒Proximity
(<1.5
miles)
☐ Other:
___________

Painter Creek
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Describe
Resource
Protection
Threshold or
Goal *
☒ Not
applicable
☐ Additional
data is
needed to
establish
☐ See report:
___________
☐ No data
available
☐ Other:
___________

Mitigation
Measures or
Management
Plan

Describe How
Thresholds or
Goals are
Monitored

☒Not
applicable
☐ Change
groundwater
pumping
☐ Increase
conservation
☐ Other:
___________

☒Not
applicable
☐ Newly
collected data
will be
analyzed
☐ Regular
check-in with
these
partners:
___________
_
☐ Other:
___________

Resource
Type

Resource
Name

☒ Calcareous
fen

☒ Lake

Minnetonka
Long
Classen

Risk

Risk Assessed
Through *

☒ None
anticipated
☐
Flow/water
level decline
☐ Degrading
water quality
trends
☐ Impacts on
endangered,
threatened,
or special
concern
species
habitat
☐ Other:
___________

☐ Geologic
atlas or other
mapping
☐ Modeling
☐ Modeling
☐ Monitoring
☐ Aquifer
testing
☐WRAPS or
other
watershed
Report
☒Proximity
(<5 miles)
☐ Other:
_________
☐ Other: ___
☐ Geologic
atlas or other
mapping
☐ Modeling
☐ Modeling
☐ Monitoring
☐ Aquifer
testing
☐WRAPS or
other
watershed
report
☒Proximity
(<1.5
miles)
☐ Other:
_________
☐ Other: ___

☒ None
anticipated
☐
Flow/water
level decline
☐ Degrading
water quality
trends
☐ Impacts on
endangered,
threatened,
or special
concern
species
habitat
☐ Other:
___________
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Describe
Resource
Protection
Threshold or
Goal *
☒ Not
applicable
☐ Additional
data is
needed to
establish
☐ See report:
___________
☐ Other:
___________

Mitigation
Measures or
Management
Plan

Describe How
Thresholds or
Goals are
Monitored

☒Not
applicable
☐ Change
groundwater
pumping
☐ Increase
conservation
☐ Other:
___________

☒Not
applicable
☐ Newly
collected data
will be
analyzed
☐ Regular
check-in with
these
partners:
___________
☐ Other:
___________

☒ Not
applicable
☐ Additional
data is
needed to
establish
☐ See report:
___________
☐ Other:
___________

☒Not
applicable
☐ Change
groundwater
pumping
☐ Increase
conservation
☐ Other:
___________

☒Not
applicable
☐ Newly
collected data
will be
analyzed
☐ Regular
check-in with
these
partners:
___________
☐ Other:
___________

Resource
Type

Resource
Name

Risk

Risk Assessed
Through *

☒ Wetland

Various

☒ None
anticipated
☐
Flow/water
level decline
☐ Degrading
water quality
trends
☐ Impacts on
endangered,
threatened,
or special
concern
species
habitat
☐ Other:
___________

☐ Geologic
atlas or other
mapping
☐ Modeling
☐ Modeling
☐ Monitoring
☐ Aquifer
testing
☐WRAPS or
other
watershed
report
☒Proximity
(<1.5
miles)
☐ Other:
_________

☒ None
anticipated
☐
Flow/water
level decline
☐ Degrading
water quality
trends
☐ Impacts on
endangered,
threatened,
or special
concern
species
habitat
☐ Other:
___________

☐ Geologic
atlas or other
mapping
☐ Modeling
☐ Monitoring
☐ Aquifer
testing
☐WRAPS or
other
watershed
report
☒Proximity
(< 5 miles)
☐ Other:
___________

☒ Trout
stream
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Describe
Resource
Protection
Threshold or
Goal *
☒ Not
applicable
☐ Additional
data is
needed to
establish
☐ See report:
___________
☐ Other:
___________

Mitigation
Measures or
Management
Plan

Describe How
Thresholds or
Goals are
Monitored

☒Not
applicable
☐ Change
groundwater
pumping
☐ Increase
conservation
☐ Other:
___________

☒Not
applicable
☐ Newly
collected data
will be
analyzed
☐ Regular
check-in with
these
partners:
___________
_
☐ Other:
___________

☒ Not
applicable
☐ Additional
data is
needed to
establish
☐ See report:
___________
☐ Other:
___________

☒Not
applicable
☐ Change
groundwater
pumping
☐ Increase
conservation
☐ Other:
___________

☒Not
applicable
☐ Newly
collected data
will be
analyzed
☐ Regular
check-in with
these
partners:
___________
☐ Other:
___________

Resource
Type

Resource
Name

Risk

Risk Assessed
Through *

☒ Aquifer

Jordan

☒ None
anticipated
☐
Flow/water
level decline
☐ Degrading
water quality
trends
☐ Impacts on
endangered,
threatened,
or special
concern
species
habitat
☐ Other:
___________

☐ Geologic
atlas or other
mapping
☐ Modeling
☒ Monitoring
☐ Aquifer
testing
☐Proximity
(obwell < 5
miles)
☐ Other:
___________

QBAA
PCJA

Describe
Resource
Protection
Threshold or
Goal *
☒ Not
applicable
☐ Additional
data is
needed to
establish
☐ See report:
___________
☐ Other:
___________

Mitigation
Measures or
Management
Plan

Describe How
Thresholds or
Goals are
Monitored

☒Not
applicable
☐ Change
groundwater
pumping
☐ Increase
conservation
☐ Other:
___________

☒Not
applicable
☐ Newly
collected data
will be
analyzed
☐ Regular
check-in with
these
partners:
___________
☐ Other:
___________

Wellhead Protection (WHP) and Source Water Protection (SWP) Plans
Complete Table 11 to provide status information about WHP and SWP plans.
The emergency procedures in this plan are intended to comply with the contingency plan provisions
required in the Minnesota Department of Health’s (MDH) Wellhead Protection (WHP) Plan and Surface
Water Protection (SWP) Plan.
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Table 11. Status of Wellhead Protection and Source Water Protection Plans

Plan Type
WHP

Status
Date Adopted
☐ In Process
October, 2013
☒ Completed
☐ Not Applicable
SWP
☐ In Process
☐ Completed
☒ Not Applicable
WHP – Wellhead Protection Plan SWP – Source Water Protection Plan

Date for Update
2022

F. Capital Improvement Plan (CIP)
Please note that any wells that received approval under a ten-year permit, but that were not built, are
now expired and must submit a water appropriations permit.
Adequacy of Water Supply System
Complete Table 12 with information about the adequacy of wells and/or intakes, storage facilities,
treatment facilities, and distribution systems to sustain current and projected demands. List planned
capital improvements for any system components, in chronological order. Communities in the sevencounty Twin Cities metropolitan area should also include information about plans through 2040.
The assessment can be the general status by category; it is not necessary to identify every single well,
storage facility, treatment facility, lift station, and mile of pipe.
Please attach your latest Capital Improvement Plan as Appendix 4.
Table 12. Adequacy of Water Supply System

System Component

Planned action

Wells/Intakes

☒ No action planned - adequate
☐ Repair/replacement
☐ Expansion/addition

Water Storage Facilities

☒ No action planned - adequate
☐ Repair/replacement
☐ Expansion/addition
☒ No action planned - adequate
☐ Repair/replacement
☐ Expansion/addition

Water Treatment Facilities

Distribution Systems
(Pipes, valves, etc.)

☐ No action planned - adequate
☒ Repair/replacement
☐ Expansion/addition

Pressure Zones

☒ No action planned - adequate
☐ Repair/replacement
☐ Expansion/addition
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Anticipated
Construction
Year

Notes

Repair as
needed

Proposed Future Water Sources
Complete Table 13 to identify new water source installation planned over the next ten years. Add rows
to the table as needed.
Table 13. Proposed future installations/sources

Source

None

Installation
Location
(approximate)
N/A

Resource
Name
N/A

Proposed
Pumping
Capacity (gpm)
N/A

Planned
Installation Year

Planned
Partnerships

N/A

Water Source Alternatives - Key Metropolitan Council Benchmark
Do you anticipate the need for alternative water sources in the next 10 years?

N/A

Yes ☐ No ☒

For metro communities, will you need alternative water sources by the year 2040? Yes ☐ No ☒
If you answered yes for either question, then complete table 14. If no, insert NA.
Complete Table 14 by checking the box next to alternative approaches that your community is
considering, including approximate locations (if known), the estimated amount of future demand that
could be met through the approach, the estimated timeframe to implement the approach, potential
partnerships, and the major benefits and challenges of the approach. Add rows to the table as needed.
For communities in the seven-county Twin Cities metropolitan area, these alternatives should include
approaches the community is considering to meet projected 2040 water demand.

Table 14. Alternative water sources

Alternative Source
Considered

None

Source and/or
Installation
Location
(approximate)
N/A

Estimated
Amount of
Future
Demand (%)
N/A

Timeframe
to
Implement
(YYYY)
N/A

Potential
Partners

Benefits

Challenges

N/A

N/A

N/A

PART 2. EMERGENCY PREPAREDNESS PROCEDURES
The emergency preparedness procedures outlined in this plan are intended to comply with the
contingency plan provisions required by MDH in the WHP and SWP. Water emergencies can occur as a
result of vandalism, sabotage, accidental contamination, mechanical problems, power failings, drought,
flooding, and other natural disasters. The purpose of emergency planning is to develop emergency
response procedures and to identify actions needed to improve emergency preparedness. In the case of
a municipality, these procedures should be in support of, and part of, an all-hazard emergency
operations plan. Municipalities that already have written procedures dealing with water emergencies
should review the following information and update existing procedures to address these water supply
protection measures.
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A. Emergency Response Plan
Section 1433(b) of the Safe Drinking Water Act, (Public Law 107-188, Title IV- Drinking Water Security
and Safety) requires community water suppliers serving over 3,300 people to prepare an Emergency
Response Plan. MDH recommends that Emergency Response Plans are updated annually.
Do you have an Emergency Response Plan? Yes ☒

No ☐

Have you updated the Emergency Response Plan in the last year? Yes ☐

No ☒

When did you last update your Emergency Response Plan? February 2014

Complete Table 15 by inserting the noted information regarding your completed Emergency Response
Plan.
Table 15. Emergency Response Plan contact information

Emergency Response Plan Role

Contact Person

Contact
Number

Emergency Response Lead

Adam
Edwards
Scott
Oberaigner

952-249-4661

aedwards@ci.orono.mn.us

952-249-4680

soberaigner@ci.rono.mn.us

Alternate Emergency Response
Lead

Phone

Contact Email

B. Operational Contingency Plan
All utilities should have a written operational contingency plan that describes measures to be taken for
water supply mainline breaks and other common system failures as well as routine maintenance.
Do you have a written operational contingency plan? Yes ☒

No ☐

At a minimum, a water supplier should prepare and maintain an emergency contact list of contractors
and suppliers.

C. Emergency Response Procedures
Water suppliers must meet the requirements of MN Rules 4720.5280. Accordingly, the Minnesota
Department of Natural Resources (DNR) requires public water suppliers serving more than 1,000 people
to submit Emergency and Conservation Plans. Water emergency and conservation plans that have been
approved by the DNR, under provisions of Minnesota Statute 186 and Minnesota Rules, part 6115.0770,
will be considered equivalent to an approved WHP contingency plan.
Emergency Telephone List
Prepare and attach a list of emergency contacts, including the MN Duty Officer (1-800-422-0798), as
Appendix 5. An Emergency Contact List template is available at the MnDNR Water Supply Plans
webpage.
The list should include key utility and community personnel, contacts in adjacent water suppliers, and
appropriate local, state and federal emergency contacts. Please be sure to verify and update the
contacts on the emergency telephone list and date it. Thereafter, update on a regular basis (once a year
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is recommended). In the case of a municipality, this information should be contained in a notification
and warning standard operating procedure maintained by the Emergency Manager for that community.
Responsibilities and services for each contact should be defined.
Current Water Sources and Service Area
Quick access to concise and detailed information on water sources, water treatment, and the
distribution system may be needed in an emergency. System operation and maintenance records should
be maintained in secured central and back-up locations so that the records are accessible for emergency
purposes. A detailed map of the system showing the treatment plants, water sources, storage facilities,
supply lines, interconnections, and other information that would be useful in an emergency should also
be readily available. It is critical that public water supplier representatives and emergency response
personnel communicate about the response procedures and be able to easily obtain this kind of
information both in electronic and hard copy formats (in case of a power outage).
Do records and maps exist? Yes ☒

No ☐

Can staff access records and maps from a central secured location in the event of an emergency?
Yes ☒

No ☐

Does the appropriate staff know where the materials are located?
Yes ☒ No ☐
Procedure for Augmenting Water Supplies
Complete Tables 16 – 17 by listing all available sources of water that can be used to augment or replace
existing sources in an emergency. Add rows to the tables as needed.
In the case of a municipality, this information should be contained in a notification and warning
standard operating procedure maintained by the warning point for that community. Municipalities are
encouraged to execute cooperative agreements for potential emergency water services and copies
should be included in Appendix 6. Outstate Communities may consider using nearby high capacity wells
(industry, golf course) as emergency water sources.
WSP should include information on any physical or chemical problems that may limit interconnections
to other sources of water. Approvals from the MDH are required for interconnections or the reuse of
water.
Table 16. Interconnections with other water supply systems to supply water in an emergency

Other Water
Supply System
Owner
City of Minnetonka
Beach
City of Spring Park

Capacity (GPM
& MGD)

Note Any Limitations On
Use

470 GPM,
0.677 MGD
1095 GPM,
1.576 MGD

417,000 GPD. SEE
AGREEMENT.
969,000 GPD. SEE
AGREEMENT
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List of services, equipment, supplies
available to respond
WATER SUPPLY
WATER SUPPLY

Other Water
Supply System
Owner
City of Long Lake

Capacity (GPM
& MGD)

Note Any Limitations On
Use

1,100 GPM,
1.584 MGD

630,000 GPD. SEE
AGREEMENT

List of services, equipment, supplies
available to respond
WATER SUPPLY

GPM – Gallons per minute MGD – million gallons per day
Table 17. Utilizing surface water as an alternative source

Surface Water
Source Name
None

Capacity
(GPM)

Capacity
(MGD)

Treatment Needs

Note Any Limitations
On Use

If not covered above, describe additional emergency measures for providing water (obtaining bottled
water, or steps to obtain National Guard services, etc.)

Allocation and Demand Reduction Procedures
Complete Table 18 by adding information about how decisions will be made to allocate water and
reduce demand during an emergency. Provide information for each customer category, including its
priority ranking, average day demand, and demand reduction potential for each customer category.
Modify the customer categories as needed, and add additional lines if necessary.
Water use categories should be prioritized in a way that is consistent with Minnesota Statutes 103G.261
(#1 is highest priority) as follows:
1. Water use for human needs such as cooking, cleaning, drinking, washing and waste disposal; use
for on-farm livestock watering; and use for power production that meets contingency
requirements.
2. Water use involving consumption of less than 10,000 gallons per day (usually from private wells
or surface water intakes)
3. Water use for agricultural irrigation and processing of agricultural products involving
consumption of more than 10,000 gallons per day (usually from private high-capacity wells or
surface water intakes)
4. Water use for power production above the use provided for in the contingency plan.
5. All other water use involving consumption of more than 10,000 gallons per day.
6. Nonessential uses – car washes, golf courses, etc.
Water used for human needs at hospitals, nursing homes and similar types of facilities should be
designated as a high priority to be maintained in an emergency. Lower priority uses will need to address
water used for human needs at other types of facilities such as hotels, office buildings, and
manufacturing plants. The volume of water and other types of water uses at these facilities must be
carefully considered. After reviewing the data, common sense should dictate local allocation priorities to
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protect domestic requirements over certain types of economic needs. Water use for lawn sprinkling,
vehicle washing, golf courses, and recreation are legislatively considered non-essential.
Table 18. Water use priorities

Customer Category

Allocation Priority

Residential
C/I/I
Wholesale
Non-Essential
TOTAL
GPD – Gallons per Day

1
2
3
4
NA

Average Daily Demand
(GDP)
178,000
46,000
1,800
100,000
NA

Short-Term Emergency
Demand Reduction
Potential (GPD)
75,000
25,000
1,800
100,000
201,800

Tip: Calculating Emergency Demand Reduction Potential
The emergency demand reduction potential for all uses will typically equal the difference between
maximum use (summer demand) and base use (winter demand). In extreme emergency situations,
lower priority water uses must be restricted or eliminated to protect priority domestic water
requirements. Emergency demand reduction potential should be based on average day demands for
customer categories within each priority class. Use the tables in Part 3 on water conservation to help
you determine strategies.
Complete Table 19 by selecting the triggers and actions during water supply disruption conditions.
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Table 19. Emergency demand reduction conditions, triggers and actions (Select all that may apply and describe)

Emergency Triggers
☒ Contamination
☒ Loss of production
☒ Infrastructure failure
☒ Executive order by

Governor
☐ Other: _____________

Short-term Actions
☒ Supply augmentation through
Interconnections
☒ Enforce the critical water
deficiency ordinance to penalize
lawn watering, vehicle washing,
golf course and park irrigation &
other nonessential uses.
☒ Water allocation per Minnesota
Statute 103G.261
☐ Meet with large water users to
discuss their contingency plan.

Long-term Actions
☒ Supply augmentation through
Interconnections
☒ Enforce the critical water
deficiency ordinance to penalize
lawn watering, vehicle washing,
golf course and park irrigation &
other nonessential uses.
☐ Water allocation per Minnesota
Statute 103G.261
☐ Meet with large water users to
discuss their contingency plan.

Notification Procedures
Complete Table 20 by selecting trigger for informing customers regarding conservation requests, water
use restrictions, and suspensions; notification frequencies; and partners that may assist in the
notification process. Add rows to the table as needed.
Table 20. Plan to inform customers regarding conservation requests, water use restrictions, and suspensions

Notification
Trigger(s)
☒ Short-term
demand reduction
declared (< 1
year)

☒ Long-term
Ongoing demand
reduction
declared

☒ Governor’s critical
water deficiency
declared

Methods (select all that apply)
☒ Website
☐ Email list serve
☒ Social media (e.g. Twitter,
Facebook)
☒ Direct customer mailing,
☒ Press release (TV, radio,
newspaper),
☐ Meeting with large water users
(> 10% of total city use)
☐ Other: ________
☒ Website
☐ Email list serve
☒ Social media (e.g. Twitter,
Facebook)
☒ Direct customer mailing,
☒ Press release (TV, radio,
newspaper),
☐ Meeting with large water users
(> 10% of total city use)
☐ Other: ________
☒ Website
☐ Email list serve
☒ Social media (e.g. Twitter,
Facebook)
☒ Direct customer mailing,
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Update
Frequency
☐ Daily
☐ Weekly
☐ Monthly
☐ Annually
☒ As Needed

☐ Daily
☐ Weekly
☐ Monthly
☐ Annually
☒ As Needed

☐ Daily
☐ Weekly
☐ Monthly
☐ Annually
☐ As Needed

Partners

Notification
Trigger(s)

Methods (select all that apply)

Update
Frequency

Partners

☒ Press release (TV, radio,
newspaper),
☐ Meeting with large water users
(> 10% of total city use)
☐ Other: ________

Enforcement
Prior to a water emergency, municipal water suppliers must adopt regulations that restrict water use
and outline the enforcement response plan. The enforcement response plan must outline how
conditions will be monitored to know when enforcement actions are triggered, what enforcement tools
will be used, who will be responsible for enforcement, and what timelines for corrective actions will be
expected.
Affected operations, communications, and enforcement staff must then be trained to rapidly implement
those provisions during emergency conditions.
Important Note:
Disregard of critical water deficiency orders, even though total appropriation remains less than
permitted, is adequate grounds for immediate modification of a public water supply authority’s water
use permit (2013 MN Statutes 103G.291)
Does the city have a critical water deficiency restriction/official control in place that includes
provisions to restrict water use and enforce the restrictions? (This restriction may be an ordinance,
rule, regulation, policy under a council directive, or other official control) Yes ☒ No ☐
If yes, attach the official control document to this WSP as Appendix 7.
If no, the municipality must adopt such an official control within 6 months of submitting this WSP and
submit it to the DNR as an amendment to this WSP.
Irrespective of whether a critical water deficiency control is in place, does the public water supply
utility, city manager, mayor, or emergency manager have standing authority to implement water
restrictions? Yes ☒ No ☐
If yes, cite the regulatory authority reference: Sec. 14-136 & Sec. 14-137.
If no, who has authority to implement water use restrictions in an emergency?
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PART 3. WATER CONSERVATION PLAN
Minnesotans have historically benefited from the
state’s abundant water supplies, reducing the need
for conservation. There are however, limits to the
available supplies of water and increasing threats to
the quality of our drinking water. Causes of water
supply limitation may include: population increases,
economic trends, uneven statewide availability of
groundwater, climatic changes, and degraded water
quality. Examples of threats to drinking water quality
include: the presence of contaminant plumes from
past land use activities, exceedances of water quality
standards from natural and human sources,
contaminants of emerging concern, and increasing
pollutant trends from nonpoint sources.

Priority 1:
Significant
water
reduction; low
cost

Priority 2: Slight
water
reduction, low
costs (low
hanging fruit)

Priority 2:
Significant
water
reduction;
significant costs

Priority 3: Slight
water
reduction,
significant costs
(do only if
necessary)

There are many incentives for conserving water; conservation:
• reduces the potential for pumping-induced transfer of contaminants into the deeper aquifers,
which can add treatment costs
• reduces the need for capital projects to expand system capacity
• reduces the likelihood of water use conflicts, like well interference, aquatic habitat loss, and
declining lake levels
• conserves energy, because less energy is needed to extract, treat and distribute water (and less
energy production also conserves water since water is used to produce energy)
• maintains water supplies that can then be available during times of drought
It is therefore imperative that water suppliers implement water conservation plans. The first step in
water conservation is identifying opportunities for behavioral or engineering changes that could be
made to reduce water use by conducting a thorough analysis of:
• Water use by customer
• Extraction, treatment, distribution and irrigation system efficiencies
• Industrial processing system efficiencies
• Regulatory and barriers to conservation
• Cultural barriers to conservation
• Water reuse opportunities
Once accurate data is compiled, water suppliers can set achievable goals for reducing water use. A
successful water conservation plan follows a logical sequence of events. The plan should address both
conservation on the supply side (leak detection and repairs, metering), as well as on the demand side
(reductions in usage). Implementation should be conducted in phases, starting with the most obvious
and lowest-cost options. In some cases, one of the early steps will be reviewing regulatory constraints to
water conservation, such as lawn irrigation requirements. Outside funding and grants may be available
for implementation of projects. Engage water system operators and maintenance staff and customers
in brainstorming opportunities to reduce water use. Ask the question: “How can I help save water?”

Progress since 2006
Is this your community’s first Water Supply Plan? Yes ☐ No ☒
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If yes, describe conservation practices that you are already implementing, such as: pricing, system
improvements, education, regulation, appliance retrofitting, enforcement, etc.

If no, complete Table 21 to summarize conservation actions taken since the adoption of the 2006 water
supply plan.
Table 21. Implementation of previous ten-year Conservation Plan

2006 Plan Commitments

Action Taken?

Change water rates structure to provide conservation pricing

☒ Yes
☐ No

Water supply system improvements (e.g. leak repairs, valve replacements, etc.)

☒ Yes
☐ No

Educational efforts

☒
☐
☒
☐

New water conservation ordinances

Yes
No
Yes
No

Rebate or retrofitting Program (e.g. for toilet, faucets, appliances, showerheads, dish
washers, washing machines, irrigation systems, rain barrels, water softeners, etc.

☐ Yes
☒ No

Enforcement

☒
☐
☐
☐

Describe other

Yes
No
Yes
No

What are the results you have seen from the actions in Table 21 and how were results measured?
An overall reduction in Residential and Total GPCD since 2006. Unaccounted water has also dropped
significantly since 2007.

A. Triggers for Allocation and Demand Reduction Actions
Complete table 22 by checking each trigger below, as appropriate, and the actions to be taken at various
levels or stages of severity. Add in additional rows to the table as needed.
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Table 22. Short and long-term demand reduction conditions, triggers and actions

Objective
Protect surface water flows

Short-term demand reduction
(less than 1 year

Triggers
☐ Low stream flow conditions
☐ Reports of declining
wetland and lake levels
☐ Other: ______________
☒ Extremely high seasonal
water demand (more than
double winter demand)
☐ Loss of treatment capacity
☐ Lack of water in storage
☒ State drought plan
☒ Well interference
☐ Other:
___________________

Long-term demand reduction
(>1 year)

☒ Per capita demand
increasing
☐ Total demand increase
(higher population or more
industry).
☐ Other: _____________

Governor’s “Critical Water
Deficiency Order” declared

☐ Describe

Actions
☐ Increase promotion of conservation
measures
☐ Other: ____________
☒ Adopt (if not already) and enforce the
critical water deficiency ordinance to
restrict or prohibit lawn watering,
vehicle washing, golf course and park
irrigation & other nonessential uses.
☒ Supply augmentation through
interconnections
☒ Water allocation through Minnesota
Statute 103G.261
☐ Meet with large water users to discuss
user’s contingency plan.
☒ Develop a critical water deficiency
ordinance that is or can be quickly
adopted to penalize lawn watering,
vehicle washing, golf course and park
irrigation & other nonessential uses.
☒ Enact a water waste ordinance that
targets overwatering (causing water to
flow off the landscape into streets,
parking lots, or similar), watering
impervious surfaces (streets, driveways
or other hardscape areas), and
negligence of known leaks, breaks, or
malfunctions.
☐ Meet with large water users to discuss
user’s contingency plan.
☐ Enhanced monitoring and reporting:
audits, meters, billing, etc.
☐ Describe

B. Conservation Objectives and Strategies – Key benchmark for DNR
This section establishes water conservation objectives and strategies for eight major areas of water use.
Objective 1: Reduce Unaccounted (Non-Revenue) Water loss to Less than 10%
The Minnesota Rural Water Association, the Metropolitan Council and the Department of Natural
Resources recommend that all water uses be metered. Metering can help identify high use locations
and times, along with leaks within buildings that have multiple meters.
It is difficult to quantify specific unmetered water use such as that associated with firefighting and
system flushing or system leaks. Typically, water suppliers subtract metered water use from total water
pumped to calculate unaccounted or non-revenue water loss.
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Is your five-year average (2005-2014) unaccounted Water Use in Table 2 higher than 10%?
Yes ☐

No ☒

What is your leak detection monitoring schedule? (e.g. Monitor 1/3rd of the city lines per year)
Leak detection, maintenance and repair is an ongoing process as system problems are identified through
a process of water auditing.
Water Audits - are designed to help quantify and track water losses associated with water distribution
systems and identify areas for improved efficiency and cost recovery. The American Water Works
Association (AWWA) has a recommended water audit methodology which is presented in AWWA’s M36
Manual of Water Supply Practices: Water Audits and Loss Control Programs. AWWA also provides a free
spreadsheet-based water audit tool that water suppliers can use to conduct their own water audits. This
free water audit tool can be found on AWWA’s Water Loss Control webpage. Another resource for
water audit and water loss control information is Minnesota Rural Water Association.
What is the date of your most recent water audit? 2017
Frequency of water audits:
☒ yearly
☐ other (specify frequency) ________
Leak detection and survey:
☒ every year ☐ every other year
☐ periodic as needed
Year last leak detection survey completed: 2017
If Table 2 shows annual water losses over 10% or an increasing trend over time, describe what actions
will be taken to reach the <10% loss objective and within what timeframe
N/A

Metering -AWWA recommends that every water supplier install meters to account for all water taken
into its system, along with all water distributed from its system at each customer’s point of service. An
effective metering program relies upon periodic performance testing, repair, maintenance or
replacement of all meters. Drinking Water Revolving Loan Funds are available for purchase of new
meters when new plants are built. AWWA also recommends that water suppliers conduct regular water
audits to account for unmetered unbilled consumption, metered unbilled consumption and source
water and customer metering inaccuracies. Some cities install separate meters for interior and exterior
water use, but some research suggests that this may not result in water conservation.
Complete Table 23 by adding the requested information regarding the number, types, testing and
maintenance of customer meters.

34

Table 23. Information about customer meters

Customer
Category

Number of
Customers

Number of
Metered
Connections

Residential
Irrigation meters
Commercial
TOTALS

975
0
62
1037

965
10
62
1037

Number of
Automated
Meter
Readers
965
10
62
1037

Meter testing
intervals
(years)
As Needed
As Needed
As Needed
NA

Average
age/meter
replacement
schedule (years
7.5/ 15
7.5 / 15
7.5 / 15
NA

For unmetered systems, describe any plans to install meters or replace current meters with advanced
technology meters. Provide an estimate of the cost to implement the plan and the projected water
savings from implementing the plan.

Table 24. Water source meters

Number of
Meters
Water source
(wells/intakes)
Treatment plant

Number of Automated
Meter Readers

Average age/meter
replacement schedule (years

3

Meter testing
schedule
(years)
As Needed

3

4 / As Needed

3

As Needed

3

4 / As Needed

Objective 2: Achieve Less than 75 Residential Gallons per Capita Demand (GPCD)
The 2002 average residential per capita demand in the Twin Cities Metropolitan area was 75 gallons per
capita per day.
Is your average 2010-2015 residential per capita water demand in Table 2 more than 75? Yes ☐ No ☒
What was your 2010 – 2015 five-year average residential per capita water demand? 73 g/person/day
Describe the water use trend over that timeframe:
The average residential per capita water demand has been on a downward trend since a high of 93.4 gpcd in 2006
to a low of 60.2 gpcd in 2015.

Complete Table 25 by checking which strategies you will use to continue reducing residential per capita
demand and project a likely timeframe for completing each checked strategy (Select all that apply and
add rows for additional strategies):
Table 25. Strategies and timeframe to reduce residential per capita demand

Strategy to reduce residential per capita demand
☐ Revise city ordinances/codes to encourage or require water
efficient landscaping.
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Timeframe for completing work

Strategy to reduce residential per capita demand
☐ Revise city ordinance/codes to permit water reuse options,
especially for non-potable purposes like irrigation,
groundwater recharge, and industrial use. Check with
plumbing authority to see if internal buildings reuse is
permitted
☐ Revise ordinances to limit irrigation. Describe the restricted
irrigation plan:
☐ Revise outdoor irrigation installations codes to require high
efficiency systems (e.g. those with soil moisture sensors or
programmable watering areas) in new installations or system
replacements.
☒ Make water system infrastructure improvements
☐ Offer free or reduced cost water use audits) for residential
customers.
☐ Implement a notification system to inform customers when
water availability conditions change.
☐ Provide rebates or incentives for installing water efficient
appliances and/or fixtures indoors (e.g., low flow toilets, high
efficiency dish washers and washing machines, showerhead
and faucet aerators, water softeners, etc.)
☐ Provide rebates or incentives to reduce outdoor water use
(e.g., turf replacement/reduction, rain gardens, rain barrels,
smart irrigation, outdoor water use meters, etc.)
☐ Identify supplemental Water Resources
☒ Conduct audience-appropriate water conservation education
and outreach.

Timeframe for completing work

As needed, and per CIP

The City will continue to provide residents
information pamphlets via newsletter and
social media as such pamphlets become
available from the DNR and MDH.

☐ Describe other plans

Objective 3: Achieve at least 1.5% annual reduction in non-residential per capita water use
(For each of the next ten years, or a 15% total reduction over ten years.) This includes commercial,
institutional, industrial and agricultural water users.
Complete Table 26 by checking which strategies you will used to continue reducing non-residential
customer use demand and project a likely timeframe for completing each checked strategy (add rows
for additional strategies).
Where possible, substitute recycled water used in one process for reuse in another. (For example, spent
rinse water can often be reused in a cooling tower.) Keep in mind the true cost of water is the amount
on the water bill PLUS the expenses to heat, cool, treat, pump, and dispose of/discharge the water.
Don’t just calculate the initial investment. Many conservation retrofits that appear to be prohibitively
expensive are actually very cost-effective when amortized over the life of the equipment. Often
reducing water use also saves electrical and other utility costs. Note: as of 2015, water reuse, and is not
allowed by the state plumbing code, M.R. 4715 (a variance is needed). However, several state agencies
are addressing this issue.
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Table 26. Strategies and timeframe to reduce institutional, commercial industrial, and agricultural and non-revenue use
demand

Strategy to reduce total business, industry, agricultural demand
☐ Conduct a facility water use audit for both indoor and outdoor
use, including system components
☐ Install enhanced meters capable of automated readings to
detect spikes in consumption
☐ Compare facility water use to related industry benchmarks, if
available (e.g., meat processing, dairy, fruit and vegetable,
beverage, textiles, paper/pulp, metals, technology, petroleum
refining etc.)
☐ Install water conservation fixtures and appliances or change
processes to conserve water
☐ Repair leaking system components (e.g., pipes, valves)
☐ Investigate the reuse of reclaimed water (e.g., stormwater,
wastewater effluent, process wastewater, etc.)
☐ Reduce outdoor water use (e.g., turf replacement/reduction,
rain gardens, rain barrels, smart irrigation, outdoor water use
meters, etc.)
☐ Train employees how to conserve water
☐ Implement a notification system to inform non-residential
customers when water availability conditions change.
☐ Nonpotable rainwater catchment systems intended to supply
uses such as water closets, urinals, trap primers for floor
drains and floor sinks, industrial processes, water features,
vehicle washing facilities, cooling tower makeup, and similar
uses shall be approved by the commissioner. Plumbing code
4714.1702, Published October 31, 2016
☒ Describe other plans:

Timeframe for completing work

The City will continue to provide residents
information pamphlets via newsletter and
social media as such pamphlets become
available from the DNR and MDH. There is
very little C/I/I or Ag water usage within the
City of Orono.

Objective 4: Achieve a Decreasing Trend in Total Per Capita Demand
Include as Appendix 8 one graph showing total per capita water demand for each customer category
(i.e., residential, institutional, commercial, industrial) from 2005-2014 and add the calculated/estimated
linear trend for the next 10 years.
Describe the trend for each customer category; explain the reason(s) for the trends, and where trends
are increasing.
The Residential per capita water demand has been trending downward since 2005, with a years of
spikes within the data. These spikes can likely be attributed to years with less rainfall, which leads to
greater irrigation use within the residential sector. It is likely that the trend will continue downward as
time progresses due to increased education about water use and a recently revised water rate structure.
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The C/I/I per capita water demand appears to be trending downward overall with various spikes and
fluctuations throughout the years. These sometimes large fluctuations can be attributed to the smaller
and ever changing client base that is present in the City within the C/I/I category.
Objective 5: Reduce Ratio of Maximum day (peak day) to the Average Day Demand to Less
Than 2.6
Is the ratio of average 2005-2014 maximum day demand to average 2005-2014 average day demand
reported in Table 2 more than 2.6? Yes ☒ No ☐
Calculate a ten-year average (2005 – 2014) of the ratio of maximum day demand to average day
demand: 4.8
The position of the DNR has been that a peak day/average day ratio that is above 2.6 for in summer
indicates that the water being used for irrigation by the residents in a community is too large and that
efforts should be made to reduce the peak day use by the community.
It should be noted that by reducing the peak day use, communities can also reduce the amount of
infrastructure that is required to meet the peak day use. This infrastructure includes new wells, new
water towers which can be costly items.
Objective 6: Implement Demand Reduction Measures
Water Conservation Program
Municipal water suppliers serving over 1,000 people are required to adopt demand reduction measures
that include a conservation rate structure, or a uniform rate structure with a conservation program that
achieves demand reduction. These measures must achieve demand reduction in ways that reduce
water demand, water losses, peak water demands, and nonessential water uses. These measures must
be approved before a community may request well construction approval from the Department of
Health or before requesting an increase in water appropriations permit volume (Minnesota Statutes,
section 103G.291, subd. 3 and 4). Rates should be adjusted on a regular basis to ensure that revenue of
the system is adequate under reduced demand scenarios. If a municipal water supplier intends to use a
Uniform Rate Structure, a community-wide Water Conservation Program that will achieve demand
reduction must be provided.
Current Water Rates
Include a copy of the actual rate structure in Appendix 9 or list current water rates including
base/service fees and volume charges below.
Volume included in base rate or service charge: 0 gallons
Frequency of billing:

☐ Monthly

☐ Bimonthly

Water Rate Evaluation Frequency: ☒ every year

☒ Quarterly

☐ Other: _________________

☐ every ___ years

Date of last rate change: 12/19/2016
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☐ no schedule

Table 27. Rate structures for each customer category (Select all that apply and add additional rows as needed)

Customer
Category
Residential

Commercial/
Industrial/
Institutional

Conservation Billing Strategies
in Use *
☐ Monthly billing
☒ Increasing block rates
(volume tiered rates)
☐ Seasonal rates
☐ Time of use rates
☒ Water bills reported in
gallons
☐ Individualized goal rates
☐ Excess use rates
☐ Drought surcharge
☐ Use water bill to provide
comparisons
☐ Service charge not based on
water volume
☐ Other (describe)
☒ Monthly billing
☒ Increasing block rates
(volume tiered rates)
☐ Seasonal rates
☐ Time of use rates
☒ Water bills reported in
gallons
☐ Individualized goal rates
☐ Excess use rates
☐ Drought surcharge
☐ Use water bill to provide
comparisons
☐ Service charge not based on
water volume
☐ Other (describe)

Conservation Neutral
Billing Strategies in Use **
☐ Uniform
☐ Odd/even day watering

Non-Conserving Billing
Strategies in Use ***
☐ Service charge based on water
volume
☐ Declining block
☐ Flat
☐ Other (describe)

☐ Uniform

☐ Service charge based on water
volume
☐ Declining block
☐ Flat
☐ Other (describe)

☐ Other
* Rate Structures components that may promote water conservation:
• Monthly billing: is encouraged to help people see their water usage so they can consider changing
behavior.
• Increasing block rates (also known as a tiered residential rate structure): Typically, these have at least
three tiers: should have at least three tiers.
o The first tier is for the winter average water use.
o The second tier is the year-round average use, which is lower than typical summer use. This rate
should be set to cover the full cost of service.
o The third tier should be above the average annual use and should be priced high enough to
encourage conservation, as should any higher tiers. For this to be effective, the difference in
block rates should be significant.
• Seasonal rate: higher rates in summer to reduce peak demands
• Time of Use rates: lower rates for off peak water use
• Bill water use in gallons: this allows customers to compare their use to average rates
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•

•
•
•

•

Individualized goal rates: typically used for industry, business or other large water users to promote
water conservation if they keep within agreed upon goals. Excess Use rates: if water use goes above an
agreed upon amount this higher rate is charged
Drought surcharge: an extra fee is charged for guaranteed water use during drought
Use water bill to provide comparisons: simple graphics comparing individual use over time or compare
individual use to others.
Service charge or base fee that does not include a water volume – a base charge or fee to cover universal
city expenses that are not customer dependent and/or to provide minimal water at a lower rate (e.g., an
amount less than the average residential per capita demand for the water supplier for the last 5 years)
Emergency rates -A community may have a separate conservation rate that only goes into effect when
the community or governor declares a drought emergency. These higher rates can help to protect the city
budgets during times of significantly less water usage.

**Conservation Neutral**
• Uniform rate: rate per unit used is the same regardless of the volume used
• Odd/even day watering –This approach reduces peak demand on a daily basis for system operation, but
it does not reduce overall water use.
*** Non-Conserving ***
• Service charge or base fee with water volume: an amount of water larger than the average residential
per capita demand for the water supplier for the last 5 years
• Declining block rate: the rate per unit used decreases as water use increases.
• Flat rate: one fee regardless of how much water is used (usually unmetered).

Provide justification for any conservation neutral or non-conserving rate structures. If intending to adopt
a conservation rate structure, include the timeframe to do so:

Objective 7: Additional strategies to Reduce Water Use and Support Wellhead Protection
Planning
Development and redevelopment projects can provide additional water conservation opportunities,
such as the actions listed below. If a Uniform Rate Structure is in place, the water supplier must provide
a Water Conservation Program that includes at least two of the actions listed below. Check those actions
that you intent to implement within the next 10 years.
Table 28. Additional strategies to Reduce Water Use & Support Wellhead Protection

☐
☐
☐
☒
☒
☐
☐
☐
☐

Participate in the GreenStep Cities Program, including implementation of at least one of the 20
“Best Practices” for water
Prepare a master plan for smart growth (compact urban growth that avoids sprawl)
Prepare a comprehensive open space plan (areas for parks, green spaces, natural areas)
Adopt a water use restriction ordinance (lawn irrigation, car washing, pools, etc.)
Adopt an outdoor lawn irrigation ordinance
Adopt a private well ordinance (private wells in a city must comply with water restrictions)
Implement a stormwater management program
Adopt non-zoning wetlands ordinance (can further protect wetlands beyond state/federal lawsfor vernal pools, buffer areas, restrictions on filling or alterations)
Adopt a water offset program (primarily for new development or expansion)
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☐
☐
☐
☐

Implement a water conservation outreach program
Hire a water conservation coordinator (part-time)
Implement a rebate program for water efficient appliances, fixtures, or outdoor water
management
Other

Objective 8: Tracking Success: How will you track or measure success through the next ten
years?
The City will continue to monitor water usage as normal. Currently the water usage within the City is
trending in the right direction, however if this changes, the City will need to re-evaluate their processes.
Tip: The process to monitor demand reduction and/or a rate structure includes:
a) The DNR Hydrologist will call or visit the community the first 1-3 years after the water supply plan is
completed.
b) They will discuss what activities the community is doing to conserve water and if they feel their
actions are successful. The Water Supply Plan, Part 3 tables and responses will guide the discussion.
For example, they will discuss efforts to reduce unaccounted for water loss if that is a problem, or go
through Tables 33, 34 and 35 to discuss new initiatives.
c) The city representative and the hydrologist will discuss total per capita water use, residential per
capita water use, and business/industry use. They will note trends.
d) They will also discuss options for improvement and/or collect case studies of success stories to share
with other communities. One option may be to change the rate structure, but there are many other
paths to successful water conservation.
e) If appropriate, they will cooperatively develop a simple work plan for the next few years, targeting a
couple areas where the city might focus efforts.

C. Regulation
Complete Table 29 by selecting which regulations are used to reduce demand and improve water
efficiencies. Add additional rows as needed.
Copies of adopted regulations or proposed restrictions or should be included in Appendix 10 (a list with
hyperlinks is acceptable).
Table 29. Regulations for short-term reductions in demand and long-term improvements in water efficiencies

Regulations Utilized
☐ Rainfall sensors required on landscape irrigation systems

☒ Water efficient plumbing fixtures required

☒ Critical/Emergency Water Deficiency ordinance
☐ Watering restriction requirements (time of day, allowable days, etc.)

☐ Water waste prohibited (for example, having a fine for irrigators
spraying on the street)
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When is it applied (in effect)?
☐ Ongoing
☐ Seasonal
☐ Only during declared Emergencies
☒ New development
☐ Replacement
☐ Rebate Programs
☒ Only during declared Emergencies
☐ Odd/even
☐ 2 days/week
☐ Only during declared Emergencies
☐ Ongoing

Regulations Utilized

☐ Limitations on turf areas (requiring lots to have 10% - 25% of the
space in natural areas)
☐ Soil preparation requirement s (after construction, requiring topsoil
to be applied to promote good root growth)
☐ Tree ratios (requiring a certain number of trees per square foot of
lawn)
☐ Permit to fill swimming pool and/or requiring pools to be covered (to
prevent evaporation)
☐ Ordinances that permit stormwater irrigation, reuse of water, or
other alternative water use (Note: be sure to check current plumbing
codes for updates)

When is it applied (in effect)?
☐ Seasonal
☐ Only during declared Emergencies
☐ New development
☐ Shoreland/zoning
☐ Other
☐ New Development
☐ Construction Projects
☐ Other
☐ New development
☐ Shoreland/zoning
☐ Other
☐ Ongoing
☐ Seasonal
☐ Only during declared Emergencies
☐ Describe

D. Retrofitting Programs
Education and incentive programs aimed at replacing inefficient plumbing fixtures and appliances can
help reduce per capita water use, as well as energy costs. It is recommended that municipal water
suppliers develop a long-term plan to retrofit public buildings with water efficient plumbing fixtures and
appliances. Some water suppliers have developed partnerships with organizations having similar
conservation goals, such as electric or gas suppliers, to develop cooperative rebate and retrofit
programs.
A study by the AWWA Research Foundation (Residential End Uses of Water, 1999) found that the
average indoor water use for a non-conserving home is 69.3 gallons per capita per day (gpcd). The
average indoor water use in a conserving home is 45.2 gpcd and most of the decrease in water use is
related to water efficient plumbing fixtures and appliances that can reduce water, sewer and energy
costs. In Minnesota, certain electric and gas providers are required (Minnesota Statute 216B.241) to
fund programs that will conserve energy resources and some utilities have distributed water efficient
showerheads to customers to help reduce energy demands required to supply hot water.
Retrofitting Programs
Complete Table 30 by checking which water uses are targeted, the outreach methods used, the
measures used to identify success, and any participating partners.
Table 30. Retrofitting programs (Select all that apply)

Water Use Targets
☒ Low flush toilets,
☐ Toilet leak tablets,
☒ Low flow showerheads,
☒ Faucet aerators;

Outreach Methods
☒ Education about
☐ Free distribution of
☐ Rebate for
☒ Required when
Remodeling
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Partners
☐ Gas company
☐ Electric company
☐ Watershed organization

Water Use Targets
☐ Water conserving washing machines,
☐ Dish washers,
☐ Water softeners;
☐ Rain gardens,
☐ Rain barrels,
☐ Native/drought tolerant landscaping, etc.

Outreach Methods
☐ Education about
☐ Free distribution of
☐ Rebate for
☐ Other
☐ Education about
☐ Free distribution of
☐ Rebate for
☐ Other

Partners
☐ Gas company
☐ Electric company
☐ Watershed organization
☐ Gas company
☐ Electric company
☐ Watershed organization

Briefly discuss measures of success from the above table (e.g. number of items distributed, dollar value
of rebates, gallons of water conserved, etc.):

E. Education and Information Programs
Customer education should take place in three different circumstances. First, customers should be
provided information on how to conserve water and improve water use efficiencies. Second,
information should be provided at appropriate times to address peak demands. Third, emergency
notices and educational materials about how to reduce water use should be available for quick
distribution during an emergency.
Proposed Education Programs
Complete Table 31 by selecting which methods are used to provide water conservation and information,
including the frequency of program components. Select all that apply and add additional lines as
needed.
Table 31. Current and Proposed Education Programs

Education Methods

General summary of
topics

Billing inserts or tips printed on the actual bill

The City will continue to
provide residents
information pamphlets via
newsletter and social
media as such pamphlets
become available from
DNR and MDH

#/Year

Frequency
☒ Ongoing
☐ Seasonal
☐ Only during
declared emergencies

☒ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies

Consumer Confidence Reports

Press releases to traditional local news
outlets (e.g., newspapers, radio and TV)
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Education Methods

General summary of
topics

Social media distribution (e.g., emails,
Facebook, Twitter)

The City will continue to
provide residents
information pamphlets via
newsletter and social
media as such pamphlets
become available from
DNR and MDH

Paid advertisements (e.g., billboards, print
media, TV, radio, web sites, etc.)

Presentations to community groups

Staff training

Facility tours

Displays and exhibits

Marketing rebate programs (e.g., indoor
fixtures & appliances and outdoor practices)

Community news letters

The City will continue to
provide residents
information pamphlets via
newsletter and social
media as such pamphlets
become available from
DNR and MDH

#/Year

Frequency
☒ Ongoing
☐ Seasonal
☐ Only during
declared emergencies

☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☒ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☒ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☒ Ongoing
☐ Seasonal
☐ Only during
declared emergencies

☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies

Direct mailings (water audit/retrofit kits,
showerheads, brochures)

Information kiosk at utility and public
buildings
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Education Methods

General summary of
topics

Public service announcements

Cable TV Programs

Demonstration projects (landscaping or
plumbing)

K-12 education programs (Project Wet,
Drinking Water Institute, presentations)

Community events (children’s water festivals,
environmental fairs)

Community education classes

Water week promotions

Website (http://www.ci.orono.mn.us/)

The City will continue to
provide residents
information pamphlets via
newsletter and social
media as such pamphlets
become available from
DNR and MDH

#/Year

Frequency
☐ Ongoing
☐ Seasonal
☒ Only during
declared emergencies
☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☒ Ongoing
☐ Seasonal
☐ Only during
declared emergencies

☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies
☐ Ongoing
☐ Seasonal
☒ Only during
declared emergencies

Targeted efforts (large volume users, users
with large increases)

Notices of ordinances

Emergency conservation notices
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Education Methods

General summary of
topics

#/Year

Frequency
☐ Ongoing
☐ Seasonal
☐ Only during
declared emergencies

Other:

Briefly discuss what future education and information activities your community is considering in the
future:
The City will continue to provide residents information pamphlets via newsletter and social media as such
pamphlets become available from DNR and MDH
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PART 4. ITEMS FOR METROPOLITAN AREA COMMUNITIES
Minnesota Statute 473.859 requires WSPs to be completed for all local units of
government in the seven-county Metropolitan Area as part of the local
comprehensive planning process.
Much of the information in Parts 1-3 addresses water demand for the next 10
years. However, additional information is needed to address water demand
through 2040, which will make the WSP consistent with the Metropolitan Land Use Planning Act, upon
which the local comprehensive plans are based.
This Part 4 provides guidance to complete the WSP in a way that addresses plans for water supply
through 2040.

A. Water Demand Projections through 2040
Complete Table 7 in Part 1D by filling in information about long-term water demand projections through
2040. Total Community Population projections should be consistent with the community’s system
statement, which can be found on the Metropolitan Council’s website and which was sent to the
community in September 2015.
Projected Average Day, Maximum Day, and Annual Water Demands may either be calculated using the
method outlined in Appendix 2 of the 2015 Master Water Supply Plan or by a method developed by the
individual water supplier.

B. Potential Water Supply Issues
Complete Table 10 in Part 1E by providing information about the potential water supply issues in your
community, including those that might occur due to 2040 projected water use.
The Master Water Supply Plan provides information about potential issues for your community in
Appendix 1 (Water Supply Profiles). This resource may be useful in completing Table 10.
You may document results of local work done to evaluate impact of planned uses by attaching a
feasibility assessment or providing a citation and link to where the plan is available electronically.

C. Proposed Alternative Approaches to Meet Extended Water Demand
Projections
Complete Table 12 in Part 1F with information about potential water supply infrastructure impacts (such
as replacements, expansions or additions to wells/intakes, water storage and treatment capacity,
distribution systems, and emergency interconnections) of extended plans for development and
redevelopment, in 10-year increments through 2040. It may be useful to refer to information in the
community’s local Land Use Plan, if available.
Complete Table 14 in Part 1F by checking each approach your community is considering to meet future
demand. For each approach your community is considering, provide information about the amount of
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future water demand to be met using that approach, the timeframe to implement the approach,
potential partners, and current understanding of the key benefits and challenges of the approach.
As challenges are being discussed, consider the need for: evaluation of geologic conditions (mapping,
aquifer tests, modeling), identification of areas where domestic wells could be impacted, measurement
and analysis of water levels & pumping rates, triggers & associated actions to protect water levels, etc.

D. Value-Added Water Supply Planning Efforts (Optional)
The following information is not required to be completed as part of the local water supply plan, but
completing this can help strengthen source water protection throughout the region and help
Metropolitan Council and partners in the region to better support local efforts.
Source Water Protection Strategies
Does a Drinking Water Supply Management Area for a neighboring public water supplier overlap your
community? Yes ☒ No ☐
If you answered no, skip this section. If you answered yes, please complete Table 32 with information
about new water demand or land use planning-related local controls that are being considered to
provide additional protection in this area.
Table 32. Local controls and schedule to protect Drinking Water Supply Management Areas

Local Control

Schedule to
Implement

Potential Partners

As needed

City of Long Lake

☐ None at this time
☐ Comprehensive planning that guides development in
vulnerable drinking water supply management areas
☐ Zoning overlay
☒ Other: Coordinate efforts to identify proposed high
capacity wells in the City’s wellhead protection area,
and/or major changes to groundwater appropriations for
existing high capacity wells. Proposed new high capacity
wells or changes to current appropriation permits will be
evaluated by City’s consultant to determine whether
proposed pumping will change the boundaries of the
delineated WHPA or DWSMA for the City wells or if the
vulnerability of the aquifer the wells utilize will be
affected.

City of Medina
MN DNR
Met Council

Technical assistance
From your community’s perspective, what are the most important topics for the Metropolitan Council to
address, guided by the region’s Metropolitan Area Water Supply Advisory Committee and Technical
Advisory Committee, as part of its ongoing water supply planning role?
☒ Coordination of state, regional and local water supply planning roles
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☐ Regional water use goals
☒ Water use reporting standards
☐ Regional and sub-regional partnership opportunities
☐ Identifying and prioritizing data gaps and input for regional and sub-regional analyses
☐ Others: ___________________________________________________________________
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GLOSSARY
Agricultural/Irrigation Water Use - Water used for crop and non-crop irrigation, livestock watering, chemigation,
golf course irrigation, landscape and athletic field irrigation.
Average Daily Demand - The total water pumped during the year divided by 365 days.
Calcareous Fen - Calcareous fens are rare and distinctive wetlands dependent on a constant supply of cold
groundwater. Because they are dependent on groundwater and are one of the rarest natural communities in the
United States, they are a protected resource in MN. Approximately 200 have been located in Minnesota. They may
not be filled, drained or otherwise degraded.
Commercial/Institutional Water Use - Water used by motels, hotels, restaurants, office buildings, commercial
facilities and institutions (both civilian and military). Consider maintaining separate institutional water use records
for emergency planning and allocation purposes. Water used by multi-family dwellings, apartment buildings,
senior housing complexes, and mobile home parks should be reported as Residential Water Use.
Commercial/Institutional/Industrial (C/I/I) Water Sold - The sum of water delivered for commercial/institutional
or industrial purposes.
Conservation Rate Structure - A rate structure that encourages conservation and may include increasing block
rates, seasonal rates, time of use rates, individualized goal rates, or excess use rates. If a conservation rate is
applied to multifamily dwellings, the rate structure must consider each residential unit as an individual user. A
community may have a separate conservation rate that only goes into effect when the community or governor
declares a drought emergency. These higher rates can help to protect the city budgets during times of significantly
less water usage.
Date of Maximum Daily Demand - The date of the maximum (highest) water demand. Typically this is a day in July
or August.
Declining Rate Structure - Under a declining block rate structure, a consumer pays less per additional unit of water
as usage increases. This rate structure does not promote water conservation.
Distribution System - Water distribution systems consist of an interconnected series of pipes, valves, storage
facilities (water tanks, water towers, reservoirs), water purification facilities, pumping stations, flushing hydrants,
and components that convey drinking water and meeting fire protection needs for cities, homes, schools,
hospitals, businesses, industries and other facilities.
Flat Rate Structure - Flat fee rates do not vary by customer characteristics or water usage. This rate structure does
not promote water conservation.
Industrial Water Use - Water used for thermonuclear power (electric utility generation) and other industrial use
such as steel, chemical and allied products, paper and allied products, mining, and petroleum refining.
Low Flow Fixtures/Appliances - Plumbing fixtures and appliances that significantly reduce the amount of water
released per use are labeled “low flow”. These fixtures and appliances use just enough water to be effective,
saving excess, clean drinking water that usually goes down the drain.
Maximum Daily Demand - The maximum (highest) amount of water used in one day.
Metered Residential Connections - The number of residential connections to the water system that have meters.
For multifamily dwellings, report each residential unit as an individual user.
Percent Unmetered/Unaccounted For - Unaccounted for water use is the volume of water withdrawn from all
sources minus the volume of water delivered. This value represents water “lost” by miscalculated water use due to
inaccurate meters, water lost through leaks, or water that is used but unmetered or otherwise undocumented.
Water used for public services such as hydrant flushing, ice skating rinks, and public swimming pools should be
reported under the category “Water Supplier Services”.
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Population Served - The number of people who are served by the community’s public water supply system. This
includes the number of people in the community who are connected to the public water supply system, as well as
people in neighboring communities who use water supplied by the community’s public water supply system. It
should not include residents in the community who have private wells or get their water from neighboring water
supply.
Residential Connections - The total number of residential connections to the water system. For multifamily
dwellings, report each residential unit as an individual user.
Residential Per Capita Demand - The total residential water delivered during the year divided by the population
served divided by 365 days.
Residential Water Use - Water used for normal household purposes such as drinking, food preparation, bathing,
washing clothes and dishes, flushing toilets, and watering lawns and gardens. Should include all water delivered to
single family private residences, multi-family dwellings, apartment buildings, senior housing complexes, mobile
home parks, etc.
Smart Meter - Smart meters can be used by municipalities or by individual homeowners. Smart metering generally
indicates the presence of one or more of the following:
•

Smart irrigation water meters are controllers that look at factors such as weather, soil, slope, etc. and
adjust watering time up or down based on data. Smart controllers in a typical summer will reduce water
use by 30%-50%. Just changing the spray nozzle to new efficient models can reduce water use by 40%.

•

Smart Meters on customer premises that measure consumption during specific time periods and
communicate it to the utility, often on a daily basis.

•

A communication channel that permits the utility, at a minimum, to obtain meter reads on demand, to
ascertain whether water has recently been flowing through the meter and onto the premises, and to issue
commands to the meter to perform specific tasks such as disconnecting or restricting water flow.

Total Connections - The number of connections to the public water supply system.
Total Per Capita Demand - The total amount of water withdrawn from all water supply sources during the year
divided by the population served divided by 365 days.
Total Water Pumped - The cumulative amount of water withdrawn from all water supply sources during the year.
Total Water Delivered - The sum of residential, commercial, industrial, institutional, water supplier services,
wholesale and other water delivered.
Ultimate (Full Build-Out) - Time period representing the community’s estimated total amount and location of
potential development, or when the community is fully built out at the final planned density.
Unaccounted (Non-revenue) Loss - See definitions for “percent unmetered/unaccounted for loss”.
Uniform Rate Structure - A uniform rate structure charges the same price-per-unit for water usage beyond the
fixed customer charge, which covers some fixed costs. The rate sends a price signal to the customer because the
water bill will vary by usage. Uniform rates by class charge the same price-per-unit for all customers within a
customer class (e.g. residential or non-residential). This price structure is generally considered less effective in
encouraging water conservation.
Water Supplier Services - Water used for public services such as hydrant flushing, ice skating rinks, public
swimming pools, city park irrigation, back-flushing at water treatment facilities, and/or other uses.
Water Used for Nonessential Purposes - Water used for lawn irrigation, golf course and park irrigation, car
washes, ornamental fountains, and other non-essential uses.
Wholesale Deliveries - The amount of water delivered in bulk to other public water suppliers.
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Acronyms and Initialisms
AWWA – American Water Works Association
C/I/I – Commercial/Institutional/Industrial
CIP – Capital Improvement Plan
GIS – Geographic Information System
GPCD – Gallons per capita per day
GWMA – Groundwater Management Area – North
and East Metro, Straight River, Bonanza,
MDH – Minnesota Department of Health
MGD – Million gallons per day

MG – Million gallons
MGL – Maximum Contaminant Level
MnTAP – Minnesota Technical Assistance Program
(University of Minnesota)
MPARS – MN/DNR Permitting and Reporting System
(new electronic permitting system)
MRWA – Minnesota Rural Waters Association
SWP – Source Water Protection
WHP – Wellhead Protection

APPENDICES TO BE SUBMITTED BY THE WATER SUPPLIER
Appendix 1: Well records and maintenance summaries
Go to Part 1C for information on what to include in appendix

Appendix 2: Water level monitoring plan
Go to Part 1E for information on what to include in appendix

Appendix 3: Water level graphs for each water supply well
Go to Part 1E for information on what to include in appendix

Appendix 4: Capital Improvement Plan
Go to Part 1E for information on what to include in appendix

Appendix 5: Emergency Telephone List
Go to Part 2C for information on what to include in appendix

Appendix 6: Cooperative Agreements for Emergency Services
Go to Part 2C for information on what to include in appendix

Appendix 7: Municipal Critical Water Deficiency Ordinance
Go to Part 2C for information on what to include in appendix

Appendix 8: Graph of Ten Years of Annual Per Capita Water Demand for Each
Customer Category
Go to Objective 4 in Part 3B for information on what to include in appendix

Appendix 9: Water Rate Structure
Go to Objective 6 in Part 3B for information on what to include in appendix

Appendix 10: Ordinances or Regulations Related to Water Use
Go to Objective 7 in Part 3B for information on what to include in appendix

Appendix 11: Implementation Checklist
Provide a table that summarizes all the actions that the public water supplier is doing, or proposes to do,
with estimated implementation dates.

Appendix 12: Sources of Information for Table 10
Provide links or references to the information used to complete Table 10. If the file size is reasonable,
provide source information as attachments to the plan.
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Appendix 1

Well Records and Maintenance Summaries

Minnesota Unique Well Number

MINNESOTA DEPARTMENT OF HEALTH

County Hennepin
Excelsior

Quad

205627

WELL AND BORING REPORT
Minnesota Statutes Chapter 1031

Quad ID 105A

Well Name
ORONO 1
Elevation

Township
117
959 ft.

Range
23

Elev. Method

Dir Section
W 17

Subsection
CDDADC

7.5 minute topographic map (+/- 5 feet)

Address

Drill Method

Cable Tool

Well Hydrofractured?

Contact

P.O. BOX 66 ORONO MN 55323

Casing Type
Drive Shoe?

To (ft.)
40
59
146
194
231
260
270
285
342

CLEAN SANDROCK
ST. LAWRENCE
ST. LAWRENCE

342
380
385

380
385
385

Color

Hardness

Date Well Completed
07/01/1971
Drill Fluid

Status

community supply(municipal)

2345 BLAINE AV ORONO MN 55323

From
0
40
59
146
194
231
260
270
285

03/10/2014

Depth Completed
385 ft.

Well

Stratigraphy Information
Geological Material
FINE SAND
FINE SAND, CLAY
BLUE SHALE, SAND,
SHALE, ROCKS 10 FT.
FINE SAND, TRACE
SHALE, GRAVEL, SAND
SHALE, GRAVEL, SAND
SANDROCK, SHALE
CLEAN SANDROCK

08/24/1991

Update Date
Received Date

Well Depth
385 ft.
Use

Entry Date

Yes

Step down
Yes

Casing Diameter

12 in. To
24 in. To

314
274

From

No

ft.
ft.

To

Joint
Above/Below

No

Weight

Active

1 ft.
Hole Diameter

lbs./ft.
lbs./ft.

24 in. To

ft.

Open Hole
From
ft.
To
ft.
Type
stainless
Make JOHNSON
Screen?
X
Diameter
Slot/Gauze
Length
Set
12 in.
71.3
ft.
314
ft.
385
ft.
Static Water Level
55
ft.
land surface

Measure

07/01/1971

Pumping Level (below land surface)

Wellhead Completion
Pitless adapter manufacturer

Model
X 12 in. above grade
Casing Protection
At-grade (Environmental Wells and Borings ONLY)
Well Grouted?
Grouting Information
Yes
No

Nearest Known Source of Contamination
Direction
feet
Well disinfected upon completion?
Pump

Not Installed

Not Specified

Type
Yes

No

Date Installed

Manufacturer's name

HP

Model Number
Length of drop pipe

ft

Capacity

g.p.

Volt
Typ

Abandoned
Does property have any not in use and not sealed well(s)?

Yes

No

Variance
Was a variance granted from the MDH for this well?

Yes

No

Miscellaneous
First Bedrock

Aquifer Jordan
St.Peter Sandstone
Depth to Bedrock
ft
St.Lawrence Formation
260
Located by
Minnesota Department of Health
Locate Method
Digitization (Screen) - Map (1:12,000)
UTM - NAD83, Zone 15, Meters
System
X 451474
Y 4975991
Unique Number Verification
Input Date
Information from
10/12/1999
Last Strat

Remarks
M.G.S. NO. 643.

Angled Drill Hole

Well Contractor
Layne Well Co.
Licensee Business

Minnesota Well Index Report

205627

27010
Lic. or Reg. No.

HOLLEN, G.
Name of Driller

Printed on 02/07/2018
HE-01205-15

Minnesota Unique Well Number

MINNESOTA DEPARTMENT OF HEALTH

County Hennepin
Excelsior

Quad

211965

WELL AND BORING REPORT
Minnesota Statutes Chapter 1031

Quad ID 105A

Well Name
ORONO 2
Elevation

Township
117
957 ft.

Range
23

Elev. Method

Dir Section
W 17

Subsection
CDDADB

7.5 minute topographic map (+/- 5 feet)

Cable Tool

P.O. BOX 66 ORONO MN 55323

Well Hydrofractured?

Well

ORONO MN 55323

Casing Type
Drive Shoe?

From
0
10
35
45
125
135
178
180
200

To (ft.)
10
35
45
125
135
178
180
200
210

MUDDY COARSE
GRAVEL & SAND
SAND FINE
GRAVEL COARSE
SAND-MED. & GRAVEL
COARSE GRAVEL,
SANDROCK
SAND & GRAVEL
SHALE WHITE &
SHALE RED &
SHALE WHITE &
SHALE WHITE &
SOFT SANDROCK FEW
SHALE 60% &
SANDROCK FEW
SANDROCK HARD
ST. LAWRENCE SHALE

210
220
224
226
238
272
274
276
280
286
288
296
308
340
346
382
384

220
224
226
238
272
274
276
280
286
288
296
308
340
346
382
384
390

Color
YELLOW
YELLOW
BROWN
BLUE

Hardness

Date Well Completed
07/23/1970
Drill Fluid

Status

community supply(municipal)

Contact

Stratigraphy Information
Geological Material
YELLOW CLAY
YELLOW CLAY SOME
SAND BROWN, FINE
BLUE CLAY SANDY
CLAY
CLAY MUDDY LITTLE
GRAVEL WATER
CLAY & GRAVEL
SAND, FINE HARD

02/08/2016

Depth Completed
269 ft.

Drill Method

Use

08/24/1991

Update Date
Received Date

Well Depth
390 ft.

Address

Entry Date

Yes

Casing Diameter

8 in. To
10 in. To

238
101

From

No

Single casing
No
Yes

Active

To

Joint
Above/Below

Weight

ft.
ft.

lbs./ft.
lbs./ft.

Open Hole
From
ft.
To
ft.
Type
stainless
Make JOHNSON
Screen?
X
Diameter
Slot/Gauze
Length
Set
in.
14
31
ft.
238
ft.
269
ft.
HARD
Static Water Level
68.6 ft.
land surface

Measure

09/22/1988

Pumping Level (below land surface)
121. ft.

hrs.

Pumping at

250

g.p.m.

Wellhead Completion
Pitless adapter manufacturer

Model
X 12 in. above grade
Casing Protection
At-grade (Environmental Wells and Borings ONLY)
Well Grouted?
Grouting Information
Yes
No

Nearest Known Source of Contamination
Direction
feet
Well disinfected upon completion?
Pump

Not Installed

Not Specified

Type
Yes

No

Date Installed

Manufacturer's name

HP

Model Number
Length of drop pipe

ft

Capacity

g.p.

Volt
Typ

Abandoned
Does property have any not in use and not sealed well(s)?

Yes

No

Variance
Was a variance granted from the MDH for this well?

Yes

No

Miscellaneous
First Bedrock

Aquifer Quat. buried
St.Peter Sandstone
Depth to Bedrock
ft
St.Lawrence Formation
280
Located by
Minnesota Department of Health
Locate Method
GPS SA On (averaged)
UTM - NAD83, Zone 15, Meters
System
X 451474
Y 4976019
Unique Number Verification
Input Date
Information from
10/12/1999
Last Strat

Remarks
ORONO MUNI WELL WAYNE QUAST OR JACK BRINKHOUSE 473-7357 MP=1.08
T
M.G.S. NO. 608. WELL BACK FILLED TO 269 FT.

Angled Drill Hole

Well Contractor
Bergerson-Caswell
Licensee Business

Minnesota Well Index Report

211965

27058
Lic. or Reg. No.

Name of Driller

Printed on 02/07/2018
HE-01205-15

Minnesota Unique Well Number

MINNESOTA DEPARTMENT OF HEALTH

County Hennepin
Excelsior

Quad

509097

WELL AND BORING REPORT
Minnesota Statutes Chapter 1031

Quad ID 105A

Well Name
ORONO 3
Elevation

Township
118
1032

Range
23

Elev. Method

Dir Section
W 34

Subsection
BBDADC

7.5 minute topographic map (+/- 5 feet)

Address

Drill Method

Non-specified Rotary

Well Hydrofractured?

Well

ORONO MN 55323

Casing Type
Drive Shoe?
To (ft.)
36
50
293
357
365
460
500

Color
YELLOW
BROWN
BROWN

WHITE
GRAY

Hardness
SOFT
SOFT
SOFT
HARD
MEDIUM
MEDIUM
MEDIUM

Date Well Completed
11/12/1990
Drill Fluid Bentonite

Status

community supply(municipal)

ORONO MN 55323

From
0
36
50
293
357
365
460

04/22/2015

Depth Completed
381 ft.

Contact

Stratigraphy Information
Geological Material
CLAY
SAND
SAND, GRAVEL &
LIMEROCK
LIMEROCK &
SANDROCK
SANDROCK & SHALE

02/07/2002

Update Date
Received Date

Well Depth
500 ft.
Use

Entry Date

Casing Diameter

16 in. To

Yes

To

Joint
Welded
Above/Below

Weight

312

Open Hole
Screen?

From

No

Single casing
No
Yes

Active

Hole Diameter

ft.

62.5 lbs./ft.

From

ft.
312
Type

21 in. To
15 in. To

To

Static Water Level
122
ft.
land surface

500
Make

Measure

312
500

ft.
ft.

ft.

11/12/1990

Pumping Level (below land surface)
141. ft.

22 hrs.

Pumping at

1000

g.p.m.

Wellhead Completion
Pitless adapter manufacturer

Model
X 12 in. above grade
Casing Protection
At-grade (Environmental Wells and Borings ONLY)
Well Grouted?
Grouting Information
X Yes
No
Material
neat cement

Amount
24
Cubic yards

Not Specified

From
0

Nearest Known Source of Contamination
Direction
feet
Well disinfected upon completion?
X Yes
Pump
X
Not Installed
Date Installed

To
ft. 312

ft.

Type
No

Manufacturer's name

HP

Model Number
Length of drop pipe

ft

Capacity

g.p.

Volt
Typ

Abandoned
Does property have any not in use and not sealed well(s)?

Yes

X No

Variance
Was a variance granted from the MDH for this well?

Yes

No

Miscellaneous
First Bedrock

Aquifer Prairie Du ChienPrairie Du Chien Group
Depth to Bedrock
ft
St.Lawrence Formation
293
Located by
Minnesota Department of Health
Locate Method
GPS SA On (averaged)
UTM - NAD83, Zone 15, Meters
System
X 454344
Y 4982015
Unique Number Verification
Input Date
Information from
10/12/1999
Last Strat

Remarks
WELL COLLAPSED DURING DEVELOPMENT AND FILLED IN TO 381 FEET, &
THAT
IS THE DEPTH ON 11/12/90 (381 FEET). WELL #3, NORTH OF HWY12--EAST OF
WILLOW DR,
ORONO. NOTE: MAILING ADDRESS MENTIONS "CRYSTAL BAR" (AFTER P.O.
BOX 66).

Angled Drill Hole

Well Contractor
Keys Well Co.
Licensee Business

Minnesota Well Index Report

509097

62012
Lic. or Reg. No.

SAMPSON, C.
Name of Driller

Printed on 02/07/2018
HE-01205-15

Appendix 2

Water Level Monitoring Plan

Orono Water Level Monitoring Plan
MN Unique Well # or Intake ID

Local Name Type

Monitoring Frequency Monitoring Method

205627

Well No. 1

Production

Yearly

Steel Tape

211965

Well No. 2

Production

Yearly

Steel Tape

509097

Well No. 3

Production

Yearly

Steel Tape

Not Yet Assigned

Well No. 4

Production

Yearly

Steel Tape

Appendix 3

Water Level Graphs

No Information Available to Create Hydrographs

Appendix 4

Capital Improvement Plan

As of: 21 Sep 18

Water CIP

Project
North Wellhouse Scada Upgrade

5-Year CIP
2018

2019

2020

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

$62,500

$62,500
$21,000

South Water Plant Painting

$78,000

$70,000

Navarre Plant Salt Brine Tank Rehab.

$400,000

North Distribution Extension (West of OCB)

$120,000

Well #1 Inspection and Maintenance (every 10 yrs)

$20,000

Well #2 Inspection and Maintenance(every 10 yrs)

$20,000
$20,000

$20,000

Well #4 Inspection & Maintenance (every 10 yrs)

$20,000

Well #1 Rehabilitation (every 20 yrs)

$150,000

Well #2 Rehabilitation (every 20 yrs)

$150,000

Well #3 Rehabilitation (every 20 yrs)

$150,000

Well # 4 Rehabilitation (every 20 yrs)

$150,000

Well #3 Screen

$92,000

South Tower Repaint and Rehabilitation

$350,000

Watermain replacement Old Crystal Bay Road W/Road

$210,000

West Lafeyette Main Replacement (w/Road)

$75,000

Water Main Replacement (CSAH15/19) W/Road

$

$60,000

$65,000

169,855

Watermain replacement CSAH 19 S of CSAH 15

$181,000

Watermain replacement Casco Circle W/Road

$357,700

Watermain replacement E.Navarre Streets W/Road

$327,880

Watermain replacement Togo Road W/Road

$200,060

Watermain Loop Concordia

$230,000

Water Valve Replacemetns (4 / Year)

$24,000

$24,600

$25,215

$25,845

$26,492

Watermain Replacement

Water Meter Replacement (every 15yr)
Totals

2038

$55,200

North Water Plant Painting

Well #3 Inspection & Maintenance (every 10 yrs)

2037

$61,200

Navarre Plant Control Upgrade
North Water Tower Maintenance

2021

Table A-6

Planning Period

$428,700

$90,000
$474,855

$90,000
$800,180

$90,000
$821,415

$90,000
$345,845

$90,000
$379,052

$27,154

$27,833

$28,528

$29,242

$29,973

$30,722

$31,490

$32,277

$33,084

$33,911

$34,759

$35,628

$36,519

$37,432

$38,368

$250,000

$255,000

$260,100

$265,302

$270,608

$276,020

$281,541

$287,171

$292,915

$298,773

$304,749

$310,844

$317,060

$323,402

$329,870

$277,154

$302,833

$898,628

$444,544

$520,581

$306,742

$313,031

$384,449

$325,999

$482,685

$339,508

$346,472

$373,579

$380,833

$

90,000
$478,237

APPENDIX A
United States EPA Drinking Water Standards

Drinking Water Contaminants | Drinking Water Contaminants | US EPA

Page 1 of 7

http://water.epa.gov/drink/contaminants/index.cfm

Water: Drinking Water Contaminants
You are here: Water

Drinking Water Contaminants

Drinking Water Contaminants
National Primary Drinking Water
Regulations

On this Page
• National Primary Drinking Water
Regulations

National Primary Drinking Water Regulations (NPDWRS or primary
standards) are legally enforceable standards that apply to public water
systems. Primary standards protect public health by limiting the levels of
contaminants in drinking water. Visit the list of regulated contaminants
with links for more details.
• List of Contaminants and their Maximum Contaminant Levels

• List of Drinking Water Contaminants
and (MCLS)
• National Secondary Drinking Water
Regulations
• List of Secondary Drinking Water
Regulations
• Unregulated Contaminants

(MCLS)
• Regulation Development
• EPA's Regulated Contaminant Timeline (PDF) (1 pp, 86 K ) (About PDF)
• National Primary Drinking Water Regulations- The complete regulations regarding these contaminants availible
from the Code of Federal Regulations Website

List of Contaminants and their (MCLS)
Information on this section

An alphabetical listing with links to fact sheets on the primary drinking water regulations.
•
•
•
•
•
•

Microorganisms
Disinfectants
Disinfection Byproducts
Inorganic Chemicals
Organic Chemicals
Radionuclides

• Alphabetical List (PDF) (6 pp, 924 K)
(About PDF) EPA 816-F-09-0004,
May 2009

Microorganisms
Contaminant

MCLG1
(MG/L)2

MCL or
TT1
(MG/L)2

Potential Health Effects from Long-Term Exposure Above the MCL (unless
specified as short-term)

Sources of Contaminant in
Drinking Water

Cryptosporidium

zero

TT3

Gastrointestinal illness (such as diarrhea, vomiting, and cramps)

Human and animal fecal waste

Giardia lamblia

zero

TT3

Gastrointestinal illness (such as diarrhea, vomiting, and cramps)

Human and animal fecal waste

Heterotrophic plate
count (HPC)

n/a

TT3

HPC has no health effects; it is an analytic method used to measure the variety of
bacteria that are common in water. The lower the concentration of bacteria in drinking
water, the better maintained the water system is.

HPC measures a range of bacteria
that are naturally present in the
environment

Legionella

zero

TT3

Legionnaire's Disease, a type of pneumonia

Found naturally in water; multiplies
in heating systems

Total Coliforms
(including fecal
coliform and E. Coli)

zero

5.0%4

Not a health threat in itself; it is used to indicate whether other potentially harmful
bacteria may be present5

Coliforms are naturally present in
the environment; as well as feces;
fecal coliforms and E. coli only come
from human and animal fecal waste.

Turbidity

n/a

TT3

Turbidity is a measure of the cloudiness of water. It is used to indicate water quality
and filtration effectiveness (such as whether disease-causing organisms are present).
Higher turbidity levels are often associated with higher levels of disease-causing
microorganisms such as viruses, parasites and some bacteria. These organisms can
cause symptoms such as nausea, cramps, diarrhea, and associated headaches.

Soil runoff

Viruses (enteric)

zero

TT3

Gastrointestinal illness (such as diarrhea, vomiting, and cramps)

Human and animal fecal waste

Disinfection Byproducts

http://water.epa.gov/drink/contaminants/index.cfm

10/11/2013

Drinking Water Contaminants | Drinking Water Contaminants | US EPA

Contaminant

Bromate

Page 2 of 7

MCLG1

MCL or TT1

Potential Health Effects from Long-Term Exposure Above the MCL

Sources of Contaminant in

(MG/L)2

(MG/L)2

(unless specified as short-term)

Drinking Water

zero

0.010

Increased risk of cancer

Byproduct of drinking water
disinfection

Chlorite

0.8

1.0

Anemia; infants and young children: nervous system effects

Byproduct of drinking water
disinfection

Haloacetic acids (HAA5)

n/a6

0.0607

Increased risk of cancer

Byproduct of drinking water
disinfection

Total Trihalomethanes
(TTHMS)

--> n/a6

--> 0.0807

Liver, kidney or central nervous system problems; increased risk of
cancer

Byproduct of drinking water
disinfection

Disinfectants
Contaminant

MCLG1 (MG/L)2

MCL or TT1
(MG/L)2

Potential Health Effects from Long-Term Exposure Above the MCL Sources of Contaminant in
(unless specified as short-term)
Drinking Water

Chloramines (as CL2)

MRDLG=41

MRDL=4.01

Eye/nose irritation; stomach discomfort, anemia

Water additive used to control
microbes

Chlorine (as CL2)

MRDLG=41

MRDL=4.01

Eye/nose irritation; stomach discomfort

Water additive used to control
microbes

Chlorine dioxide (as CLO2)

MRDLG=0.81

MRDL=0.81

Anemia; infants and young children: nervous system effects

Water additive used to control
microbes

Inorganic Chemicals
Contaminant

MCLG1 (MG/L)
2

MCL or TT1
(MG/L)2

Potential Health Effects from Long-Term Exposure Above the MCL Sources of Contaminant in
(unless specified as short-term)
Drinking Water

Antimony

0.006

0.006

Increase in blood cholesterol; decrease in blood sugar

Discharge from petroleum
refineries; fire retardants;
ceramics; electronics; solder

Arsenic

0

0.010 as of
01/23/06

Skin damage or problems with circulatory systems, and may have
increased risk of getting cancer

Erosion of natural deposits; runoff
from orchards, runoff from glass
and electronicsproduction wastes

Asbestos (fiber > 10
micrometers)

7 million fibers
per liter (MFL)

7 MFL

Increased risk of developing benign intestinal polyps

Decay of asbestos cement in
water mains; erosion of natural
deposits

Barium

2

2

Increase in blood pressure

Discharge of drilling wastes;
discharge from metal refineries;
erosion of natural deposits

Beryllium

0.004

0.004

Intestinal lesions

Discharge from metal refineries
and coal-burning factories;
discharge from electrical,
aerospace, and defense industries

Cadmium

0.005

0.005

Kidney damage

Corrosion of galvanized pipes;
erosion of natural deposits;
discharge from metal refineries;
runoff from waste batteries and
paints

Chromium (total)

0.1

0.1

Allergic dermatitis

Discharge from steel and pulp
mills; erosion of natural deposits

Copper

1.3

Short term exposure: Gastrointestinal distress

http://water.epa.gov/drink/contaminants/index.cfm
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Contaminant

MCLG1 (MG/L)
2

Page 3 of 7

MCL or TT1

Potential Health Effects from Long-Term Exposure Above the MCL Sources of Contaminant in

(MG/L)2

(unless specified as short-term)

Drinking Water

TT7; Action

Long term exposure: Liver or kidney damage

Corrosion of household plumbing

Level=1.3

systems; erosion of natural
People with Wilson's Disease should consult their personal doctor if the deposits
amount of copper in their water exceeds the action level

Cyanide (as free
cyanide)

0.2

0.2

Nerve damage or thyroid problems

Discharge from steel/metal
factories; discharge from plastic
and fertilizer factories

Fluoride

4.0

4.0

Bone disease (pain and tenderness of the bones); Children may get
mottled teeth

Water additive which promotes
strong teeth; erosion of natural
deposits; discharge from fertilizer
and aluminum factories

Lead

zero

TT7; Action
Level=0.015

Infants and children: Delays in physical or mental development;
children could show slight deficits in attention span and learning
abilities

Corrosion of household plumbing
systems; erosion of natural
deposits

Adults: Kidney problems; high blood pressure

Mercury (inorganic)

0.002

0.002

Kidney damage

Erosion of natural deposits;
discharge from refineries and
factories; runoff from landfills and
croplands

Nitrate (measured as
Nitrogen)

10

10

Infants below the age of six months who drink water containing nitrate
in excess of the MCL could become seriously ill and, if untreated, may
die. Symptoms include shortness of breath and blue-baby syndrome.

Runoff from fertilizer use; leaking
from septic tanks, sewage;
erosion of natural deposits

Nitrite (measured as
Nitrogen)

1

1

Infants below the age of six months who drink water containing nitrite in Runoff from fertilizer use; leaking
excess of the MCL could become seriously ill and, if untreated, may
from septic tanks, sewage;
die. Symptoms include shortness of breath and blue-baby syndrome.
erosion of natural deposits

Selenium

0.05

0.05

Hair or fingernail loss; numbness in fingers or toes; circulatory
problems

Discharge from petroleum
refineries; erosion of natural
deposits; discharge from mines

Thallium

0.0005

0.002

Hair loss; changes in blood; kidney, intestine, or liver problems

Leaching from ore-processing
sites; discharge from electronics,
glass, and drug factories

Organic Chemicals
Contaminant

MCLG1
(MG/L)2

MCL or TT1
(MG/L)2

Potential Health Effects from Long-Term Exposure
Above the MCL (unless specified as short-term)

Sources of Contaminant in Drinking Water

Acrylamide

zero

TT8

Nervous system or blood problems; increased risk of
cancer

Added to water during sewage/wastewater
treatment

Alachlor

zero

0.002

Eye, liver, kidney or spleen problems; anemia; increased
risk of cancer

Runoff from herbicide used on row crops

Atrazine

0.003

0.003

Cardiovascular system or reproductive problems

Runoff from herbicide used on row crops

Benzene

zero

0.005

Anemia; decrease in blood platelets; increased risk of
cancer

Discharge from factories; leaching from gas
storage tanks and landfills

Benzo(a)pyrene (PAHs)

zero

0.0002

Reproductive difficulties; increased risk of cancer

Leaching from linings of water storage tanks
and distribution lines

Carbofuran

0.04

0.04

Problems with blood, nervous system, or reproductive
system

Leaching of soil fumigant used on rice and
alfalfa

http://water.epa.gov/drink/contaminants/index.cfm
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Contaminant

Carbon tetrachloride

MCLG1

MCL or TT1

Potential Health Effects from Long-Term Exposure

(MG/L)2

(MG/L)2

Above the MCL (unless specified as short-term)

zero

0.005

Liver problems; increased risk of cancer

Page 4 of 7

Sources of Contaminant in Drinking Water

Discharge from chemical plants and other
industrial activities

Chlordane

zero

0.002

Liver or nervous system problems; increased risk of cancer Residue of banned termiticide

Chlorobenzene

0.1

0.1

Liver or kidney problems

Discharge from chemical and agricultural
chemical factories

2,4-D

0.07

0.07

Kidney, liver, or adrenal gland problems

Runoff from herbicide used on row crops

Dalapon

0.2

0.2

Minor kidney changes

Runoff from herbicide used on rights of way

1,2-Dibromo-3-chloropropane
(DBCP)

zero

0.0002

Reproductive difficulties; increased risk of cancer

Runoff/leaching from soil fumigant used on
soybeans, cotton, pineapples, and orchards

o-Dichlorobenzene

0.6

0.6

Liver, kidney, or circulatory system problems

Discharge from industrial chemical factories

p-Dichlorobenzene

0.075

0.075

Anemia; liver, kidney or spleen damage; changes in blood

Discharge from industrial chemical factories

1,2-Dichloroethane

zero

0.005

Increased risk of cancer

Discharge from industrial chemical factories

1,1-Dichloroethylene

0.007

0.007

Liver problems

Discharge from industrial chemical factories

cis-1,2-Dichloroethylene

0.07

0.07

Liver problems

Discharge from industrial chemical factories

trans-1,2-Dichloroethylene

0.1

0.1

Liver problems

Discharge from industrial chemical factories

Dichloromethane

zero

0.005

Liver problems; increased risk of cancer

Discharge from drug and chemical factories

1,2-Dichloropropane

zero

0.005

Increased risk of cancer

Discharge from industrial chemical factories

Di(2-ethylhexyl) adipate

0.4

0.4

Weight loss, liver problems, or possible reproductive
difficulties.

Discharge from chemical factories

Di(2-ethylhexyl) phthalate

zero

0.006

Reproductive difficulties; liver problems; increased risk of
cancer

Discharge from rubber and chemical factories

Dinoseb

0.007

0.007

Reproductive difficulties

Runoff from herbicide used on soybeans and
vegetables

Dioxin (2,3,7,8-TCDD)

zero

0.00000003

Reproductive difficulties; increased risk of cancer

Emissions from waste incineration and other
combustion; discharge from chemical factories

Diquat

0.02

0.02

Cataracts

Runoff from herbicide use

Endothall

0.1

0.1

Stomach and intestinal problems

Runoff from herbicide use

Endrin

0.002

0.002

Liver problems

Residue of banned insecticide

Epichlorohydrin

zero

TT8

Increased cancer risk, and over a long period of time,
stomach problems

Discharge from industrial chemical factories; an
impurity of some water treatment chemicals

Ethylbenzene

0.7

0.7

Liver or kidneys problems

Discharge from petroleum refineries

Ethylene dibromide

zero

0.00005

Problems with liver, stomach, reproductive system, or
kidneys; increased risk of cancer

Discharge from petroleum refineries
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MCLG1

MCL or TT1

Potential Health Effects from Long-Term Exposure

(MG/L)2

(MG/L)2

Above the MCL (unless specified as short-term)

Glyphosate

0.7

0.7

Kidney problems; reproductive difficulties

Runoff from herbicide use

Heptachlor

zero

0.0004

Liver damage; increased risk of cancer

Residue of banned termiticide

Heptachlor epoxide

zero

0.0002

Liver damage; increased risk of cancer

Breakdown of heptachlor

Hexachlorobenzene

zero

0.001

Liver or kidney problems; reproductive difficulties;
increased risk of cancer

Discharge from metal refineries and agricultural
chemical factories

Hexachlorocyclopentadiene

0.05

0.05

Kidney or stomach problems

Discharge from chemical factories

Lindane

0.0002

0.0002

Liver or kidney problems

Runoff/leaching from insecticide used on cattle,
lumber, gardens

Methoxychlor

0.04

0.04

Reproductive difficulties

Runoff/leaching from insecticide used on fruits,
vegetables, alfalfa, livestock

Oxamyl (Vydate)

0.2

0.2

Slight nervous system effects

Runoff/leaching from insecticide used on
apples, potatoes, and tomatoes

Polychlorinated biphenyls
(PCBS)

zero

0.0005

Skin changes; thymus gland problems; immune
deficiencies; reproductive or nervous system difficulties;
increased risk of cancer

Runoff from landfills; discharge of waste
chemicals

Pentachlorophenol

zero

0.001

Liver or kidney problems; increased cancer risk

Discharge from wood preserving factories

Picloram

0.5

0.5

Liver problems

Herbicide runoff

Simazine

0.004

0.004

Problems with blood

Herbicide runoff

Styrene

0.1

0.1

Liver, kidney, or circulatory system problems

Discharge from rubber and plastic factories;
leaching from landfills

Tetrachloroethylene

zero

0.005

Liver problems; increased risk of cancer

Discharge from factories and dry cleaners

Toluene

1

1

Nervous system, kidney, or liver problems

Discharge from petroleum factories

Toxaphene

zero

0.003

Kidney, liver, or thyroid problems; increased risk of cancer

Contaminant

Sources of Contaminant in Drinking Water

Runoff/leaching from insecticide used on cotton
and cattle

2,4,5-TP (Silvex)

0.05

0.05

Liver problems

Residue of banned herbicide

1,2,4-Trichlorobenzene

0.07

0.07

Changes in adrenal glands

Discharge from textile finishing factories

1,1,1-Trichloroethane

0.20

0.2

Liver, nervous system, or circulatory problems

Discharge from metal degreasing sites and
other factories

1,1,2-Trichloroethane

0.003

0.005

Liver, kidney, or immune system problems

Discharge from industrial chemical factories

Trichloroethylene

zero

0.005

Liver problems; increased risk of cancer

Discharge from metal degreasing sites and
other factories

Vinyl chloride

zero

0.002

Increased risk of cancer

Leaching from PVC pipes; discharge from
plastic factories

Xylenes (total)

10

10

Nervous system damage

Discharge from petroleum factories; discharge
from chemical factories
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Potential Health Effects from Long-Term Exposure

(MG/L)2

(MG/L)2

Above the MCL (unless specified as short-term)
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Sources of Contaminant in Drinking Water

Radionuclides
MCLG1

MCL or TT1

Potential Health Effects from Long-Term

(MG/L)2

(MG/L)2

Exposure Above the MCL (unless specified as
short-term)

Alpha particles

none7
---------zero

15 picocuries per
Liter (PCI/L)

Increased risk of cancer

Erosion of natural deposits of certain minerals that are
radioactive and may emit a form of radiation known as
alpha radiation

Beta particles and
photon emitters

none7
---------zero

4 millirems per
year

Increased risk of cancer

Decay of natural and man-made deposits of

Contaminant

Sources of Contaminant in Drinking Water

certain minerals that are radioactive and may emit forms of
radiation known as photons and beta radiation

Radium 226 and Radium none7
228 (combined)
---------zero

5 PCI/L

Increased risk of cancer

Erosion of natural deposits

Uranium

30 UG/L as of
12/08/03

Increased risk of cancer, kidney toxicity

Erosion of natural deposits

zero

Notes
1

Definitions:
• Maximum Contaminant Level Goal (MCLG) - The level of a contaminant in drinking water below which there is no known or expected risk to health. MCLGs allow for a
margin of safety and are non-enforceable public health goals.
• Maximum Contaminant Level (MCL) - The highest level of a contaminant that is allowed in drinking water. MCLs are set as close to MCLGs as feasible using the best
available treatment technology and taking cost into consideration. MCLs are enforceable standards.
• Maximum Residual Disinfectant Level Goal (MRDLG) - The level of a drinking water disinfectant below which there is no known or expected risk to health. MRDLGS
do not reflect the benefits of the use of disinfectants to control microbial contaminants.)
• Treatment Technique (TT) - A required process intended to reduce the level of a contaminant in drinking water.
• Maximum Residual Disinfectant Level (MRDL) - The highest level of a disinfectant allowed in drinking water. There is convincing evidence that addition of a
disinfectant is necessary for control of microbial contaminants.
• 2 Units are in milligrams per liter (MG/L) unless otherwise noted. Milligrams per liter are equivalent to parts per million (PPM).
3

EPA's surface water treatment rules require systems using surface water or ground water under the direct influence of surface water to
(1) disinfect their water, and
(2) filter their water or
meet criteria for avoiding filtration so that the following contaminants are controlled at the following levels:
◦ Cryptosporidium: Unfiltered systems are required to include Cryptosporidium in their existing watershed control provisions
◦ Giardia lamblia: 99.9% removal/inactivation.
◦ Viruses: 99.99% removal/inactivation.
◦ Legionella: No limit, but EPA believes that if Giardia and viruses are removed/inactivated, according to the treatment techniques in the Surface Water
Treatment Rule, Legionella will also be controlled.
◦ Turbidity: For systems that use conventional or direct filtration, at no time can turbidity (cloudiness of water) go higher than 1 Nephelometric Turbidity
Unit (NTU), and samples for turbidity must be less than or equal to 0.3 NTUS in at least 95 percent of the samples in any month. Systems that use
filtration other than the conventional or direct filtration must follow state limits, which must include turbidity at no time exceeding 5 NTUS.
◦ Heterotrophic Plate Count (HPC): No more than 500 bacterial colonies per milliliter.
◦ Long Term 1 Enhanced Surface Water Treatment: Surface water systems or groundwater under the direct influence (GWUDI) systems serving fewer
than 10,000 people must comply with the applicable Long Term 1 Enhanced Surface Water Treatment Rule provisions (such as turbidity standards,
individual filter monitoring, Cryptosporidium removal requirements, updated watershed control requirements for unfiltered systems).
◦ Long Term 2 Enhanced Surface Water Treatment Rule: This rule applies to all surface water systems or ground water systems under the direct influence
of surface water. The rule targets additional Cryptosporidium treatment requirements for higher risk systems and includes provisions to reduce risks from
uncovered finished water storage facilities and to ensure that the systems maintain microbial protection as they take steps to reduce the formation of
disinfection byproducts.
◦ Filter Backwash Recycling: The Filter Backwash Recycling Rule requires systems that recycle to return specific recycle flows through all processes of
the system's existing conventional or direct filtration system or at an alternate location approved by the state.

4

No more than 5.0% samples total coliform-positive (TC-POSITIVE) in a month. (For water systems that collect fewer than 40 routine samples per month, no more than
one sample can be total coliform-positive per month.) Every sample that has total coliform must be analyzed for either fecal coliforms or E. coli if two consecutive TCPOSITIVE samples, and one is also positive for E.coli fecal coliforms, system has an acute MCL violation.
5 Fecal coliform and E. coli are bacteria whose presence indicates that the water may be contaminated with human or animal wastes. Disease-causing microbes
(pathogens) in these wastes can cause diarrhea, cramps, nausea, headaches, or other symptoms. These pathogens may pose a special health risk for infants, young
children, and people with severely compromised immune systems.
6

Although there is no collective MCLG for this contaminant group, there are individual MCLGS for some of the individual contaminants:
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• Trihalomethanes: bromodichloromethane (zero); bromoform (zero); dibromochloromethane (0.06 MG/L): chloroform (0.07 MG/L.
• Haloacetic acids: dichloroacetic acid (zero); trichloroacetic acid (0.02 MG/L); monochloroacetic acid (0.07 MG/L). Bromoacetic acid and dibromoacetic acid
are regulated with this group but have no MCLGs.
7 Lead and copper are regulated by a treatment technique that requires systems to control the corrosiveness of their water. If more than 10% of tap water samples
exceed the action level, water systems must take additional steps. For copper, the action level is 1.3 MG/L, and for lead is 0.015 MG/L.

8 Each water system must certify, in writing, to the state (using third-party or manufacturer's certification) that when acrylamide and epichlorohydrin are used to treat
water, the combination (or product) of dose and monomer level does not exceed the levels specified, as follows:

• Acrylamide = 0.05% dosed at 1 MG/L (or equivalent)
• Epichlorohydrin = 0.01% dosed at 20 MG/L (or equivalent)

National Secondary Drinking Water Regulations
National Secondary Drinking Water Regulations (NSDWRS or secondary standards) are non-enforceable guidelines regulating contaminants that may cause cosmetic
effects (such as skin or tooth discoloration) or aesthetic effects (such as taste, odor, or color) in drinking water. EPA recommends secondary standards to water
systems but does not require systems to comply. However, states may choose to adopt them as enforceable standards.
• National Secondary Drinking Water Regulations - The complete regulations regarding these contaminants available from the Code of Federal Regulations
Web Site.
• For more information, read Secondary Drinking Water Regulations: Guidance for Nuisance Chemicals.
List of National Secondary Drinking Water Regulations
Contaminant

Secondary Standard

Aluminum

0.05 to 0.2 MG/L

Chloride

250 MG/L

Color

15 (color units)

Copper

1.0 MG/L

Corrosivity

noncorrosive

Fluoride

2.0 MG/L

Foaming Agents

0.5 MG/L

Iron

0.3 MG/L

Manganese

0.05 MG/L

Odor

3 threshold odor number

PH

6.5-8.5

Silver

0.10 MG/L

Sulfate

250 MG/L

Total Dissolved Solids

500 MG/L

Zinc

5 MG/L

Unregulated Contaminants
This list of contaminants which, at the time of publication, are not subject to any proposed or promulgated national primary drinking water regulation (NSDWRS), are
known or anticipated to occur in public water systems, and may require regulations under the Safe Drinking Water Act (SDWA). For more information check out the
list, or visit the Drinking Water Contaminant Candidate List (CCL) website.
• Drinking Water Contaminant Candidate List (CCL) website
• Unregulated Contaminant Monitoring Program (UCM)
• Information on specific unregulated contaminants
◦ MTBE (methyl-t-butyl ether) in drinking water

Last updated on Monday, June 03, 2013
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Contaminant Candidate List 3 - CCL
CCL 3 is a list of contaminants that are currently not subject to any proposed or promulgated national primary drinking water
regulations, that are known or anticipated to occur in public water systems, and which may require regulation under the Safe
Drinking Water Act (SDWA). The list includes, among others, pesticides, disinfection byproducts, chemicals used in commerce,
waterborne pathogens, pharmaceuticals, and biological toxins. The Agency considered the best available data and information on
health effects and occurrence to evaluate thousands of unregulated contaminants. EPA used a multi-step process to select 116
candidates for the final CCL 3. The final CCL 3 includes 104 chemicals or chemical groups and 12 microbiological contaminants.

CCL Related Links
• National Contaminant Occurrence
Database
• Unregulated Contaminant Monitoring
Program
• Six Year Review of Existing

• On this page
◦ Overview of CCL 3 Process
◦ CCL 3 Process Flow Diagram & Technical Support Documents
◦ CCL 3 List

Regulations
• Review of the CCL Classification
Process by the National Drinking
Water Advisory Council

◦ Chemical Contaminant Candidates
◦ Microbial Contaminant Candidates
◦ General Information Websites on Contaminants
• Other resources
◦ Federal Register Notice: Drinking Water Contaminant Candidate List 3--Final, October 8, 2009
◦ Fact Sheet (PDF) (8 pp, 53K) EPA 815-F-09-001
◦ Public MeetingHeld OnPreliminary Regulatory Determination for the Third Contaminant Candidate List (CCL3)
EPA hosted a public stakeholder meeting on June 16, 2011,in Washington, DC, to discuss the Agency’s Regulatory Determinations 3. For more information see
the slides presented.
◦ Slides Presented at the June 16th Public Meeting on Preliminary Regulatory Determinations for the Third Contaminant Candidate List (CCL3) (PDF) (143 pp,
3.3M)

◦ Related Activities and Dates

Overview of CCL 3 Process
In developing the CCL 3, EPA implemented an improved process from that which was used for CCL 1 and CCL 2. This new process builds on evaluations used for previous
CCLs and was based on substantial expert input and recommendations from the National Academy of Science's National Research Council (NRC) and the National Drinking
Water Advisory Council (NDWAC).
EPA used a multi-step CCL process to identify contaminants for inclusion on the final CCL 3. The key steps include:
• Identifying a broad universe of potential drinking water contaminants (called the CCL 3 Universe). EPA initially considered approximately 7,500 potential chemical and
microbial contaminants.
• Applying screening criteria to the universe EPA identified almost 600 of those contaminants that should be further evaluated (the preliminary CCL or PCCL) based on
a contaminant's potential to occur in public water systems and the potential for public health concern.
• EPA then selected 116 contaminants from the PCCL to include on the CCL based on more detailed evaluation of occurrence and health effects and expert judgment.
• EPA incorporated information from the public, expert input, and expert review in the CCL process.

CCL 3 Process Flow Diagram & Technical Support Documents
The CCL 3 Process Flow Diagram provides a visual overview of the CCL 3 and links to the support documents pertaining to each step in the process. Click the diagram to
view/download the support documents for CCL 3.
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For additional CCL 3 support documents and more detailed information on the contaminants, visit docket number EPA-HQ-OW-2007-1189 at Regulations.gov.

CCL 3 List
Chemical Contaminants
Substance Name

CASRN

Use

1,1,1,2-Tetrachloroethane

630-20-6

It is an industrial chemical used in the production of other substances.

1,1-Dichloroethane

75-34-3

It is an industrial chemical used as a solvent.

1,2,3-Trichloropropane

96-18-4

It is an industrial chemical used in paint manufacture.

1,3-Butadiene

106-99-0

It is an industrial chemical used in rubber production.

1,3-Dinitrobenzene

99-65-0

It is an industrial chemical and is used in the production of other substances.

1,4-Dioxane

123-91-1

It is used as a solvent or solvent stabilizer in the manufacture and processing of paper, cotton, textile products,
automotive coolant, cosmetics and shampoos.

17alpha-estradiol

57-91-0

It is an estrogenic hormone and is used in pharmaceuticals.

1-Butanol

71-36-3

It is used in the production of other substances, and as a paint solvent and food additive.

2-Methoxyethanol

109-86-4

It is used in consumer products, such as synthetic cosmetics, perfumes, fragrances, hair preparations, and skin
lotions.

2-Propen-1-ol

107-18-6

It is used in the production of other substances, and in the manufacture of flavorings and perfumes.

3-Hydroxycarbofuran

16655-82-6

It is a carbamate, and is a pesticide degradate. The parent, carbofuran, is used as an insecticide.

4,4'-Methylenedianiline

101-77-9

It is used in the production of other substances, and as a corrosion inhibitor and curing agent for polyurethanes.

Acephate

30560-19-1

It is used as an insecticide.

Acetaldehyde

75-07-0

It is used in the production of other substances, and as a pesticide and food additive.

Acetamide

60-35-5

It is used as a solvent, solubilizer, plasticizer, and stabilizer.

Acetochlor

34256-82-1

It is used as an herbicide for weed control on agricultural crops.

Acetochlor ethanesulfonic acid (ESA)

187022-11-3

Acetochlor ESA is an acetanilide pesticide degradate. The parent, acetochlor, is used as an herbicide for weed
control on agricultural crops.

Acetochlor oxanilic acid (OA)

184992-44-4

Acetochlor OA is an acetanilide pesticide degradate. The parent, acetochlor, is used as an herbicide for weed
control on agricultural crops.

Acrolein

107-02-8

It is used as an aquatic herbicide, rodenticide, and industrial chemical.

Alachlor ethanesulfonic acid (ESA)

142363-53-9

Alachlor ESA is an acetanilide pesticide degradate. The parent, alachlor, is used as an herbicide for weed control
on agricultural crops.

Alachlor oxanilic acid (OA)

171262-17-2

Alachlor OA is an acetanilide pesticide degradate. The parent, alachlor, is used as an herbicide for weed control
on agricultural crops.

alpha-Hexachlorocyclohexane

319-84-6

It is a component of benzene hexachloride (BHC) and was formerly used as an insecticide.

Aniline

62-53-3
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Use
It is used as an industrial chemical, as a solvent, in the synthesis of explosives, rubber products, and in
isocyanates.

Bensulide

741-58-2

It is used as an herbicide.

Benzyl chloride

100-44-7

It is used in the production of other substances, such as plastics, dyes, lubricants, gasoline and pharmaceuticals.

Butylated hydroxyanisole

25013-16-5

It is used as a food additive (antioxidant).

Captan

133-06-2

It is used as a fungicide.

Chlorate

14866-68-3

Chlorate compounds are used in agriculture as defoliants or desiccants and may occur in drinking water related to
use of disinfectants such as chlorine dioxide.

Chloromethane (Methyl chloride)

74-87-3

It is used as a foaming agent and in the production of other substances.

Clethodim

110429-62-4

It is used as an herbicide.

Cobalt

7440-48-4

It is a naturally-occurring element and was formerly used as cobaltus chloride in medicines and as a germicide.

Cumene hydroperoxide

80-15-9

It is used as an industrial chemical and is used in the production of other substances.

Cyanotoxins (3)*

Toxins naturally produced and released by cyanobacteria ("blue-green algae"). Various studies suggest three
cyanotoxins for consideration: Anatoxin-a, Microcystin-LR, and Cylindrospermopsin.

Dicrotophos

141-66-2

It is used as an insecticide.

Dimethipin

55290-64-7

It is used as an herbicide and plant growth regulator.

Dimethoate

60-51-5

It is used as an insecticide on field crops, (such as cotton), orchard crops, vegetable crops, in forestry and for
residential purposes.

Disulfoton

298-04-4

It is used as an insecticide.

Diuron

330-54-1

It is used as an herbicide.

equilenin

517-09-9

It is an estrogenic hormone and is used in pharmaceuticals.

equilin

474-86-2

It is an estrogenic hormone and is used in pharmaceuticals.

Erythromycin

114-07-8

It is used in pharmaceutical formulations as an antibiotic.

Estradiol (17-beta estradiol)

50-28-2

It is an estrogenic hormone and is used in pharmaceuticals.

estriol

50-27-1

It is an estrogenic hormone and is used in veterinary pharmaceuticals.

estrone

53-16-7

It is an estrogenic hormone and is used in veterinary and human pharmaceuticals.

Ethinyl Estradiol (17-alpha ethynyl
estradiol)

57-63-6

It is an estrogenic hormone and is used in veterinary and human pharmaceuticals.

Ethoprop

13194-48-4

It is used as an insecticide.

Ethylene glycol

107-21-1

It is used as an antifreeze, in textile manufacture and is a cancelled pesticide.

Ethylene oxide

75-21-8

It is used as a fungicidal and insecticidal fumigant.

Ethylene thiourea

96-45-7

It is used in the production of other substances, such as for vulcanizing polychloroprene (neoprene) and
polyacrylate rubbers, and as a pesticide.

Fenamiphos

22224-92-6

It is used as an insecticide.

Formaldehyde

50-00-0

It has been used as a fungicide, may be a disinfection byproduct, and can occur naturally.

Germanium

7440-56-4

It is a naturally-occurring element and is commonly used as germanium dioxide in phosphors, transistors and
diodes, and in electroplating.

Halon 1011 (bromochloromethane)

74-97-5

It is used as a fire-extinguishing fluid and to suppress explosions, as well as a solvent in the manufacturing of
pesticides. May also occur as a disinfection by-product in drinking water.

HCFC-22

75-45-6

It is used as a refrigerant, as a low-temperature solvent, and in fluorocarbon resins, especially in
tetrafluoroethylene polymers.

Hexane

110-54-3

It is used as a solvent and is a naturally-occurring alkane.

Hydrazine

302-01-2

It is used in the production of other substances, such as rocket propellants, and as an oxygen and chlorine
scavenging compound.

Mestranol

72-33-3

It is an estrogenic hormone and is used in veterinary and human pharmaceuticals.

Methamidophos

10265-92-6

It is used as an insecticide.

Methanol

67-56-1

It is used as an industrial solvent, a gasoline additive and also as anti-freeze.

Methyl bromide (Bromomethane)

74-83-9

It has been used as a fumigant as a fungicide.

http://water.epa.gov/scitech/drinkingwater/dws/ccl/ccl3.cfm

10/11/2013

Contaminant Candidate List 3 - CCL | Contaminant Candidate List | US EPA

Page 4 of 6

Substance Name

CASRN

Use

Methyl tert-butyl ether

1634-04-4

It is used as an octane booster in gasoline, in the manufacture of isobutene and as an extraction solvent.

Metolachlor

51218-45-2

It is used as an herbicide for weed control on agricultural crops.

Metolachlor ethanesulfonic acid (ESA)

171118-09-5

Metolachlor ESA is an acetanilide pesticide degradate. The parent, metolachlor, is used as an herbicide for weed
control on agricultural crops.

Metolachlor oxanilic acid (OA)

152019-73-3

Metolachlor OA is an acetanilide pesticide degradate. The parent, metolachlor, is used as an herbicide for weed
control on agricultural crops.

Molinate

2212-67-1

It is used as an herbicide.

Molybdenum

7439-98-7

It is a naturally-occurring element and is commonly used as molybdenum trioxide as a chemical reagent.

Nitrobenzene

98-95-3

It is used in the production of aniline, and also as a solvent in the manufacture of paints, shoe polishes, floor
polishes, metal polishes, explosives, dyes, pesticides and drugs (such as acetaminophen), and in its re-distilled
from (oil of mirbane) as an

Nitroglycerin

55-63-0

It is used in pharmaceuticals, in the production of explosives, and in rocket propellants.

N-Methyl-2-pyrrolidone

872-50-4

It is a solvent in the chemical industry, and is used for pesticide application and in food packaging materials.

N-nitrosodiethylamine (NDEA)

55-18-5

It is a nitrosamine used as an additive in gasoline and in lubricants, as an antioxidant, as a stabilizer in plastics,
and also may be a disinfection byproduct.

N-nitrosodimethylamine (NDMA)

62-75-9

It is a nitrosamine and has been formerly used in the production of rocket fuels, is used as an industrial solvent
and an anti-oxidant, and also may be a disinfection byproduct.

N-nitroso-di-n-propylamine (NDPA)

621-64-7

It is a nitrosamine and may be a disinfection byproduct.

N-Nitrosodiphenylamine

86-30-6

It is a nitrosamine chemical reagent that is used as a rubber and polymer additive and may be a disinfection
byproduct.

N-nitrosopyrrolidine (NPYR)

930-55-2

It is a nitrosamine used as a research chemical and may be a disinfection byproduct.

Norethindrone (19-Norethisterone)

68-22-4

It is a progresteronic hormone used in pharmaceuticals.

n-Propylbenzene

103-65-1

It is used in the manufacture of methylstyrene, in textile dyeing, and as a printing solvent, and is a constituent of
asphalt and naptha.

o-Toluidine

95-53-4

It is used in the production of other substances, such as dyes, rubber, pharmaceuticals and pesticides.

Oxirane, methyl-

75-56-9

It is an industrial chemical used in the production of other substances.

Oxydemeton-methyl

301-12-2

It is used as an insecticide.

Oxyfluorfen

42874-03-3

It is used as an herbicide.

Perchlorate

14797-73-0

It is both a naturally occurring and human-made chemical. Perchlorate is used to manufacture fireworks,
explosives, flares and rocket propellant.

Perfluorooctane sulfonic acid (PFOS)

1763-23-1

PFOS was used in fire fighting foams and various surfactant uses; few of which are still ongoing because no
alternatives are available.

Perfluorooctanoic acid (PFOA)

335-67-1

PFOA is used in the manufacture of fluoropolymers, substances which provide non-stick surfaces on cookware
and waterproof, breathable membranes for clothing

Permethrin

52645-53-1

It is used as an insecticide.

Profenofos

41198-08-7

It is used as an insecticide and an acaricide.

Quinoline

91-22-5

It is used in the production of other substances, and as a pharmaceutical (anti-malarial) and as a flavoring agent.

RDX
121-82-4
(Hexahydro-1,3,5-trinitro-1,3,5-triazine)

It is used as an explosive.

sec-Butylbenzene

135-98-8

It is used as a solvent for coating compositions, in organic synthesis, as a plasticizer and in surfactants.

Strontium

7440-24-6

It is naturally-occurring element and is used as strontium carbonate in pyrotechnics, in steel production, as a
catalyst and as a lead scavenger.

Tebuconazole

107534-96-3

It is used as a fungicide.

Tebufenozide

112410-23-8

It is used as an insecticide.

Tellurium

13494-80-9

It is a naturally-occurring element and is commonly used as sodium tellurite in bacteriology and medicine.

Terbufos

13071-79-9

It is used as an insecticide.

Terbufos sulfone

56070-16-7

Terbufos sulfone is a phosphorodithioate pesticide degradate. The parent, terbufos, is used as an insecticide.

Thiodicarb

59669-26-0

It is used as an insecticide.

Thiophanate-methyl

23564-05-8

It is used as a fungicide.
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Substance Name

CASRN

Use

Toluene diisocyanate

26471-62-5

It is used in the manufacture of plastics.

Tribufos

78-48-8

It is used as an insecticide and as a cotton defoliant.

Triethylamine

121-44-8

It is used in the production of other substances, and as a stabilizer in herbicides and pesticides, in consumer
products, in food additives, in photographic chemicals and in carpet cleaners.

Triphenyltin hydroxide (TPTH)

76-87-9

It is used as a pesticide.

Urethane

51-79-6

It is used as a paint ingredient.

Vanadium

7440-62-2

It is a naturally-occurring element and is commonly used as vanadium pentoxide in the production of other
substances and as a catalyst.

Vinclozolin

50471-44-8

It is used as a fungicide.

Ziram

137-30-4

It is used as a fungicide.

Microbial Contaminants
Microbial Contaminant Name

Information

Adenovirus

Virus most commonly causing respiratory illness, and occasionally gastrointestinal illness

Caliciviruses

Virus (includes Norovirus) causing mild self-limiting gastrointestinal illness

Campylobacter jejuni

Bacterium causing mild self-limiting gastroentestinal illness

Enterovirus

Group of viruses including polioviruses, coxsackieviruses and echoviruses that can cause mild respiratory illness

Escherichia coli (0157)

Toxin-producing bacterium causing gastrointestinal illness and kidney failure

Helicobacter pylori

Bacterium sometimes found in the environment capable of colonizing human gut that can cause ulcers and cancer

Hepatitis A virus

Virus that causes a liver disease and jaundice

Legionella pneumophila

Bacterium found in the environment including hot water systems causing lung diseases when inhaled

Mycobacterium avium

Bacterium causing lung infection in those with underlying lung disease, and disseminated infection in the severly
immunpcompromised

Naegleria fowleri

Protozoan parasite found in shallow, warm surface and ground water causing primary amebic meningoencephalitis

Salmonella enterica

Bacterium causing mild self-limiting gastrointestinal illness

Shigella sonnei

Bacterium causing mild self-limiting gastrointestinal illness and bloody diarrhea

CCL 3 Technical Support Documents
For additional CCL 3 support documents and more detailed information on the contaminants, visit docket number EPA-HQ-OW-2007-1189 at Regulations.gov

Contaminant Information Websites
The list of websites below provides resources for general information on chemical contaminants.
• Pesticide Reregistration Status
This EPA Office of Pesticide Programs provides fact sheets for pesticides in PDF form. Fact sheets include information in narrative and table form on use; health; risk
(dietary, occupational, residential and ecological); and risk mitigation. Data elements include NOAEL, LOAEL, RfD, EEC, LD50, LC50 values, and critical effects for
each of these. Also available are production, use and exposure assessment data.
• Integrated Risk Information System (IRIS)

•

•

•

•

This EPA site presents information from chronic health hazard assessments for non-carcinogenic effects and carcinogenicity assessments for lifetime exposure. Data
elements for non-cancer data include RfD and RfC values, and specify critical organs and effects, type of study, animal model used, year of study, duration of study,
and so on. Data elements for cancer data include oral slope factor values, drinking water unit risk values, dose-response relationships, and cancer class.
Substance Registry System (SRS)
This EPA site provides information on substances and how they are represented in the EPA regulations and information systems. The SRS is EPA's central system
for information about regulated and monitored substances. The system provides a common basis for identification of chemicals, biological organisms, and other
substances listed in EPA regulations and data systems, as well as substances of interest from other sources, such as publications. You can query for substances by
common identifiers, names, or alternate identifiers.
ChemIDplus Advanced
This U.S. National Library of Medicine source provides chemical structure; chemical classification (type of chemical or use); registry number; synonyms and names;
toxicity information (such as LD50 and LC50) drawn from primary literature.
ATSDR Toxicity Profiles
This U.S. Agency for Toxic Substances and Disease Registry (ATSDR) source lists toxicological profiles in PDF form for various chemicals under "Finalized
Toxicological Profiles." These profiles include health effects; chemical and physical properties; production, import/export, use and disposal information; potential for
human exposure; analytical methods; and regulations and advisories for a given chemical.
Hazardous Substances Data Bank (HSDB)
This U.S. National Library of Medicine (USNLM) source includes information on human health effects; emergency medical treatment; animal toxicity studies;
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metabolism/pharmacokinetics; environmental fate and exposure; environmental standards and regulations; chemical/physical properties; chemical safety and
handling; manufacturing/use information; analytical laboratory methods; and synonyms and identifiers for a given chemical.
• World Health Organization (WHO): Guidelines for Drinking Water Quality
This site provides information on international norms on water quality and human health. WHO sets guidelines that are used as the basis for regulation and standard
setting in countries around the world.

Last updated on Wednesday, July 25, 2012
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Appendix 5

Emergency Telephone List

Attachment
Orono Water
Emergency Telephone List
Name
Emergency Response Team
Water Operator/ Utilities
Scott Oberaigner
Supervisor
Alternate Water
Barry Rathbun
Operator
Public Works Director /
Adam Edwards
City Engineer
Local Emergency Response Contacts
Hennepin County
Duty officer
Emergency Preparedness
Long Lake Fire Chief
James Van Eyll
Orono Police Chief
Correy Farniok
Ambulance
State Agencies
State Incident Duty
Minnesota Duty Officer
Officer
National Response
Duty officer
Center
Utilities
Electric Company
XCEL
Gas Company
CENTERPOINT
Telephone Company
Century Link
Gopher State One Call
Utility Locations
Mutual Aid/ Neighboring Cities
Long Lake
Public Works
Spring Park
PW-PeopleService
Minnetonka Beach
Public Works
Wayzata
Public Works
Plymouth
Public Works
Technical/Contracted Services/Supplies
MRWA Technical
MN Rural Water
Services
Association
Well Driller/Repair
Bergerson/Caswell
Pump Repair / Supplier
Quality Flow Systems
Electrician
Gephardt Electric
Plumber
Cityview Plumbing
Excavator 1
Valley Rich
Excavator 2
Widmer
Chemical Feed
Vessco
Meter Repair
Ferguson Water Works
Generator
Cummins Power Inc.
Valves, Pipe & Fittings
Quality Flow Systems

Telephone

Alternate Telephone /
Email

952-249-4680

952-215-8154
soberaigner@ci.rono.mn.us
952-215-8155

952-249-4661

aedwards@ci.orono.mn.us

612-596-250

952-249-4701
911

jvaneyll@longlakemn.gov
cfarniok@ci.orono.mn.us

1-800-422-0798
1-800-424-8802

1800-895-1999
1800-372-4727
(877) 348-9007

811
952-476-2856
(952) 471-9051
952-471-8878
952-404-5360
763.509.5950
800-367-6792
763-479-3121
952-758-9445
651-312-6672
952-473-8793
952-448-3002
612-581-1686
952-941-2678
763-560-5200
763-574-5000
952-758-9445

sdiercks@longlakemn.gov
droggeman@peopleservice.com

publicworks@plymouthmn.gov

Laboratory
Engineering firm-Bolton
and Menk
Critical Water Users
Orono Schools

Tri-City Lab
Dave Martini

952-563-4904
(612)756-4315

Justin McCoy

763-238-6375

davidma@bolton-menk.com

Appendix 6

Cooperative Agreements for Emergency Services

Appendix 7

Municipal Critical Water Deficiency Ordinance

Sec. 14-136. - Regulating the use of water during periods of water shortage.
(a) Purpose. In order to avoid a water shortage due to inadequate capacity in water systems, to ensure
an adequate water supply for fire protection, to protect the environment of Lake Minnetonka, to ensure
the protection of subterranean aquifers, to maintain the quality of domestic water supplies, and to
protect the general health, safety and welfare of the residents, the regulations on nonessential water
uses prescribed in this section shall apply during periods of water shortages.
(b) Implementation of restrictions. Whenever the city council shall determine that a shortage of water
threatens the city, it may enact by resolution the restrictions for nonessential water use set forth in this
section. The resolution shall become effective 24 hours after passage and publication. The resolution
shall contain the following information:
(1) Uses of water that will be restricted;
(2) Types of water supply which will be restricted, such as the public water system, private wells,
lakes or other surface water systems;
(3) Times during which the restriction will apply;
(4) Whether the use restrictions will apply to all property in the city or will vary depending upon
location or identification of property;
(5) When the restrictions will be implemented and when they will terminate; and
(6) Whether the restrictions will be voluntary or involuntary.
(c) Notification of public. Whenever the city council enacts the restrictions in this section, it shall take such
action as is reasonably practicable to notify the general public of the restrictions. The notice shall be
posted on the city's bulletin board and shall be published in the local newspaper. The notice shall
include the information described in subsections (b)(1)—(6) of this section.
(d) Types of water supply. The restrictions in this section shall, at the discretion of the city council, apply
to the public water system, private wells, lakes or other surface water systems, or any combination.
(e) Restrictions.
(1) During a water shortage, the city council may order one or any combination of the following
restrictions:
a.

A complete or partial ban on water use for watering lawns, trees and shrubs, irrigation, car
washing, filling swimming pools, air conditioning, other uses determined by the city to be
nonessential, or any combination;

b.

An odd/even watering ban in which residents of addresses ending in an even digit may water
on even-numbered calendar days and residents of addresses ending in an odd digit may
water on odd-numbered calendar days;

c.

A limitation of water use for specified hours of the day;

d.

A voluntary or involuntary restriction;

e.

A use restriction applicable to all or part of the city or based on land use or property
identification; and

f.

Any other appropriate restrictions.

(2) Newly seeded or sodded lawns shall be exempt from these provisions for a period of 30 days
after installation, although no new seeding or sodding may begin after any applicable water use
restriction is instituted.
(3) The council delegates to the city administrator or his designee the authority to declare an
odd/even or total sprinkling ban or a complete water use ban of municipal users of any public
system in the city when in the opinion of the administrator or his designee municipal water
supplies have reached the point that it could endanger the supply for domestic sanitation and/or
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fire protection purposes. This would require ratification by resolution at the council's next regularly
scheduled council meeting.
(f)

Termination. Any water use restrictions imposed by the council during a water shortage shall terminate
by resolution of the city council.

(Code 1984, § 3.10(14))
Sec. 14-137. - Water emergencies.
(a) Whenever in the judgment of the city administrator the water pressure and available water in the
municipal water system reaches a level which endangers the public health or safety of residents and
other persons in the city, he may declare a state of water emergency, which shall continue until such
time as he shall determine that the danger to public health or safety no longer exists. Forthwith upon
the declaration of a state of water emergency, notice shall be given to the news media; and all orders
of the city administrator shall be enforced after one hour has elapsed from the time of such notice.
(b) During the existence of a state of water emergency, the city administrator may by order:
(1) Prohibit any sprinkling, irrigation or other utilization of water from the city's municipal water system
for lawn, grass or turf;
(2) Prohibit sprinkling, irrigation or other utilization of water from the city's municipal water system for
lawn, grass or turf, except in those areas stated in the notice that such utilization of water may be
used on odd- or even-numbered days of the month; or
(3) Curtail industrial water usage.
(c) Upon written request and approval by the city administrator and subject to such terms and conditions
imposed by the city administrator with respect to such approval, the following persons may be
authorized to sprinkle, irrigate or otherwise utilize water from the city's municipal water system at times
other than permitted in subsection (b) of this section:
(1) Any person owning or operating a commercial or business enterprise whose economic well-being
is dependent upon sprinkling, irrigating or watering of a lawn, grass or turf owned, leased or
operated by it;
(2) Employees and agents of the city, in such instances wherein lawn, grass or turf used for playfields
or areas owned or operated by the city require more frequent watering to prevent unreasonable
damage to such areas;
(3) Owners and lessees, and their employees and agents, of lands newly sodded or grass seeded
which requires sprinkling or irrigation to prevent loss of new sod, seed or immature turf or grasses.

(Code 1984, § 3.10(6))

Page 2

Appendix 8

Orono Water Usage
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Appendix 9

Water Rate Structure

Detailed explanation as to how you are charged for Water & Sewer - 2017
Explanation of Sewer Rates:
Residential
First Unit
+ Any Additional Units (Example: Duplex)

=
=

$144.98/ per quarter
$128.13/ per quarter

+ If you have a Guest Home – Charged as 1st Unit =

$144.98/ per quarter

Commercial
Base
Use

=
=

$ 13.86 / per connection
$ 5.35 / per 1,000 gallons

Explanation of Water Rates:
Area #1 - Navarre Area – Billing
Water Usage – Tier 1
Water Usage – Tier 2
Water Usage – Tier 3
Unconnected Property Charge

=
=
=
=
=

$
$
$
$
$

42.56 / per quarter + usage
3.81 / per gallon (0-10,000 gallons)
4.77/ per gallon (11-25,000 gallons)
7.16 / per gallon (> 25,000 gallons)
42.56/ per quarter

Area #2 – Highway12 Area – Billing
Water Usage – Tier 1
Water Usage – Tier 2
Water Usage – Tier 3

=
=
=
=

$
$
$
$

42.56 / per quarter + usage
3.81 / per gallon (0-10,000 gallons)
4.77 / per gallon (11-25,000 gallons)
7.16 / per gallon (> 25,000 gallons)

Area #3 – Chevy Chase / Wayzata – Billing =
Water Usage – Tier 1
=
Water Usage – Tier 2
=
Water Usage – Tier 3
=

$
$
$
$

27.23 / per quarter + usage
3.81 / per gallon (0-15,000 gallons)
4.77 / per gallon (16-25,000 gallons)
7.16 / per gallon (> 25,000 gallons)

Explanation of Sewer & Water Rates:
Area #1
Minimum Bill for Sewer & Water

=
$218.25 (which includes sewer + base area billing +
stormwater charge + recycling charge + water testing charge) + any water usage.

Area #2
Minimum Bill for Sewer & Water

=
$218.25 (which includes sewer + base area billing +
stormwater charge + recycling charge + water testing charge) + any water usage.

Area #3
Minimum Bill for Sewer & Water

=
$202.92 (which includes sewer + base area billing +
stormwater charge + recycling charge + water testing charge) + any water usage.

Sewer Only Bill


=

$174.10

Note: If you are still confused and want to verify what your actual bill will
be, please contact the Utilities Department for clarification at (952) 249-4613.
Updated: 12/19/2016

Appendix 10

Adopted Regulations to Reduce Demand or Improve Water
Efficiency

Sec. 14-136. - Regulating the use of water during periods of water shortage.
(a) Purpose. In order to avoid a water shortage due to inadequate capacity in water systems, to ensure
an adequate water supply for fire protection, to protect the environment of Lake Minnetonka, to ensure
the protection of subterranean aquifers, to maintain the quality of domestic water supplies, and to
protect the general health, safety and welfare of the residents, the regulations on nonessential water
uses prescribed in this section shall apply during periods of water shortages.
(b) Implementation of restrictions. Whenever the city council shall determine that a shortage of water
threatens the city, it may enact by resolution the restrictions for nonessential water use set forth in this
section. The resolution shall become effective 24 hours after passage and publication. The resolution
shall contain the following information:
(1) Uses of water that will be restricted;
(2) Types of water supply which will be restricted, such as the public water system, private wells,
lakes or other surface water systems;
(3) Times during which the restriction will apply;
(4) Whether the use restrictions will apply to all property in the city or will vary depending upon
location or identification of property;
(5) When the restrictions will be implemented and when they will terminate; and
(6) Whether the restrictions will be voluntary or involuntary.
(c) Notification of public. Whenever the city council enacts the restrictions in this section, it shall take such
action as is reasonably practicable to notify the general public of the restrictions. The notice shall be
posted on the city's bulletin board and shall be published in the local newspaper. The notice shall
include the information described in subsections (b)(1)—(6) of this section.
(d) Types of water supply. The restrictions in this section shall, at the discretion of the city council, apply
to the public water system, private wells, lakes or other surface water systems, or any combination.
(e) Restrictions.
(1) During a water shortage, the city council may order one or any combination of the following
restrictions:
a.

A complete or partial ban on water use for watering lawns, trees and shrubs, irrigation, car
washing, filling swimming pools, air conditioning, other uses determined by the city to be
nonessential, or any combination;

b.

An odd/even watering ban in which residents of addresses ending in an even digit may water
on even-numbered calendar days and residents of addresses ending in an odd digit may
water on odd-numbered calendar days;

c.

A limitation of water use for specified hours of the day;

d.

A voluntary or involuntary restriction;

e.

A use restriction applicable to all or part of the city or based on land use or property
identification; and

f.

Any other appropriate restrictions.

(2) Newly seeded or sodded lawns shall be exempt from these provisions for a period of 30 days
after installation, although no new seeding or sodding may begin after any applicable water use
restriction is instituted.
(3) The council delegates to the city administrator or his designee the authority to declare an
odd/even or total sprinkling ban or a complete water use ban of municipal users of any public
system in the city when in the opinion of the administrator or his designee municipal water
supplies have reached the point that it could endanger the supply for domestic sanitation and/or
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fire protection purposes. This would require ratification by resolution at the council's next regularly
scheduled council meeting.
(f)

Termination. Any water use restrictions imposed by the council during a water shortage shall terminate
by resolution of the city council.

(Code 1984, § 3.10(14))
Sec. 14-137. - Water emergencies.
(a) Whenever in the judgment of the city administrator the water pressure and available water in the
municipal water system reaches a level which endangers the public health or safety of residents and
other persons in the city, he may declare a state of water emergency, which shall continue until such
time as he shall determine that the danger to public health or safety no longer exists. Forthwith upon
the declaration of a state of water emergency, notice shall be given to the news media; and all orders
of the city administrator shall be enforced after one hour has elapsed from the time of such notice.
(b) During the existence of a state of water emergency, the city administrator may by order:
(1) Prohibit any sprinkling, irrigation or other utilization of water from the city's municipal water system
for lawn, grass or turf;
(2) Prohibit sprinkling, irrigation or other utilization of water from the city's municipal water system for
lawn, grass or turf, except in those areas stated in the notice that such utilization of water may be
used on odd- or even-numbered days of the month; or
(3) Curtail industrial water usage.
(c) Upon written request and approval by the city administrator and subject to such terms and conditions
imposed by the city administrator with respect to such approval, the following persons may be
authorized to sprinkle, irrigate or otherwise utilize water from the city's municipal water system at times
other than permitted in subsection (b) of this section:
(1) Any person owning or operating a commercial or business enterprise whose economic well-being
is dependent upon sprinkling, irrigating or watering of a lawn, grass or turf owned, leased or
operated by it;
(2) Employees and agents of the city, in such instances wherein lawn, grass or turf used for playfields
or areas owned or operated by the city require more frequent watering to prevent unreasonable
damage to such areas;
(3) Owners and lessees, and their employees and agents, of lands newly sodded or grass seeded
which requires sprinkling or irrigation to prevent loss of new sod, seed or immature turf or grasses.

(Code 1984, § 3.10(6))
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Appendix 11

Implementation Checklist

Summary of Actions
•
•
•
•
•
•
•
•
•

Measure and Record water levels, per water level monitoring plan
Update outdated watermain infrastructure
Replace failing watermain infrastructure as needed
Update Emergency Response Plan
Continue with water audits as needed
Continue yearly leak detection surveys
Continue to provide water conservation tips to residents via billing
Continue to provide information pamphlets via newsletter and social media as such pamphlets
become available from DNR and MDH
Increase social media presence to reach a broader network of community members

