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Forward

This document presents the wellhead protection (WHP) plan for Marshall and Polk Rural Water
System that will help provide for an adequate and safe drinking water supply for community residents.
It contains the following components:

e Assessment of the data elements used to prepare the plan;

e Delineation of the wellhead protection area;

e Delineation of the drinking water supply management area;

e Assessments of well and drinking water supply management area vulnerability;

¢ Impact of land and water use changes on the public water supply well(s) used by the water
supplier;

e Issues, problems, and opportunities affecting the well(s), well water, and the drinking water
supply management area;

e Wellhead protection goals for this plan;

¢ Objectives and plan of action for achieving the wellhead protection goals;
e Evaluation program for assessing the effectiveness of this plan; and

e Contingency strategy to address an interruption of the water supply.
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Chapter 1 - Introduction
1.1 Background

The wellhead protection (WHP) plan for Marshall and Polk Rural Water was prepared in cooperation
with the Minnesota Department of Health (MDH). It contains specific actions that Marshall Polk
Rural Water will take to fulfill WHP requirements that are specified under Minnesota Rules,

part 4720.5100 to 4720.5590. Also, the support that Minnesota state agencies, federal agencies,
Kittson, Marshall and Polk Counties, and others will provide is presented to identify their roles in
protecting the Marshall Polk Rural Water drinking water supply. The plan is effective for 10 years
after the approval date specified by MDH and the Marshall Polk Rural Water is responsible for
implementing its WHP plan of action, as described in Table 9 of this report. Furthermore, Marshall
and Polk Rural Water will evaluate the status of plan implementation at least every two-and-one-half
years to identify whether its WHP plan is being implemented on schedule.

1.2 Plan Appendices

Much of the technical information that was used to prepare this plan is contained in the appendices but
is summarized in the main body of this plan. In particular:

e Appendix I contains the amendments to the first part of the plan, consisting of the delineation
of the wellhead protection area (WHPA), the drinking water supply management area
(DWSMA), and the vulnerability assessments for the public water supply well(s) and the
DWSMA. This part of the plan is summarized in Chapter 3.

e Appendix Il contains the inventory of potential contamination sources. This inventory is
discussed in Chapter 4 in terms of assigning risk to the Marshall and Polk Rural Water’s water
supply and is also discussed in Chapter 6, relating to issues, problems or opportunities.

e Appendix Il contains the contingency strategy to provide for an alternate water supply if there
is a disruption caused by contamination or mechanical failure. This information is discussed in
Chapter 11.

Chapter 2 - Identification and Assessment of the Data Elements
Used to Prepare the Plan

The data elements that are included in this plan were used to 1) delineate the WHPA and the DWSMA
and to assess DWSMA and well vulnerability and 2) document the need for the WHP measures that
will be implemented to help protect the Marshall Polk Rural Water’s water supply from potential
sources of contamination. The Marshall Polk Rural Water met with representatives from MDH on two
occasions to discuss data elements that are specified in Minnesota Rules, part 4720.5400, for preparing
a WHP plan.

The first scoping meeting, held on November 22, 2010, addressed the data elements that were needed
to support the delineation of the WHPA, the DWSMA, and the well(s) and DWSMA vulnerability
assessments. The second scoping meeting, held on June 19, 2012 discussed the data elements required
to 1) identify potential risks to the public water supply and 2) develop effective management strategies
to protect the public water supply in relation to well and DWSMA vulnerability. The results of each
meeting were communicated to the Marshall Polk Rural Water by MDH through a formal scoping
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decision notice. Not all of the data elements listed in the WHP rule had to be addressed in the WHP
plan because of the nonvulnerable nature of the Marshall and Polk Rural Water’s source of drinking
water.

The following table presents the data element assessment results relative to the overall impact that each
data element has on the four items listed.

Table 1 - Assessment Results for the Data Elements
Definitions-
High (H) — the data element has a direct impact
Moderate (M) — the data element has an indirect or marginal Impact
Low (L) - the data element has little if any impact
Shaded Area — the data element was not required by MDH for preparing the WHP plan.

Present and Future
Implications
o |5, 255 |ck
Data Element ST |28 828 |eS= <§f Data Source

55 82| 2823 |0E80

82 |55/ 5938823

e - e Te LG
Precipitation MN Climatology Office
Geology
(’;Aezg?istr}grgseomg'c M H M H MGS, DNR, USGS, Consultant Reports
Subsurface data H H H H MGS, MDH, MPCA, DNR, MDA
Borehole geophysics L L L H MGS, Consultant Reports
Surface geophysics M M L M DNR, MPCA, Consultant Reports
Maps and soil descriptions NRCS
Eroding lands NRCS
Soils
Maps and soil descriptions
Eroding lands
Water Resources
Watershed units DNR, USGS
List of public waters DNR
Shoreland classifications DNR
Wetlands map LMIC
Floodplain map FEMA
Land Use
Parcel boundaries map L H L H County
Political boundaries map L H L L County Metro Council
PLS map L H L L MPRW, MGEO
Land use map and inventory M H M M ﬁgg%ngelgir'\g:pé O':r']i;oncal Society,
Comprehensive land use map L L L L MPRW, County
Zoning map L L L L MPRW, County
Public Utility Services
Transportation routes and
corridors
Storm/sanitary sewers and MPRW




Present and Future
Implications
o c TS5 |o 3
Data Element £z |88 &xg|cfcd Data Source

e = = I S

= — S @ b; ; T o )

o ) cxEl =¢c—Z T C 8

22 |£5/ Ss35|83232

57 a7 g5 °
PWS system map
Oil and gas pipelines map LMIC
Pub_Ilc drainage systems map County, LMIC
or list
Records of well construction, .
maintenance, and use H H H M MPRW, CWI, MDH files
Surface Water Quantity
Stream flow data DNR, USGS, Metro Council
Ordinary high water mark DNR
data
Permitted withdrawals DNR
Protected levels/flows DNR
Water use conflicts DNR
Groundwater Quantity
Permitted withdrawals H H H H DNR
Groundwater use conflicts M M H H DNR
Water levels H H H M DNR, MPCA, MDA, MDH, MPRW
Surface Water Quality
Stream and lake water quality DNR
management classification
Monitoring data summary MPCA, SWCD, WSD/WMO
Groundwater Quality
Monitoring data H H H H MPCA, MDH
Isotopic data M M M M MDH
Tracer studies M M M M Not Available (default description)
Contamination site data MPCA, MDA
Property au_dlt d_ata from MPRW, MPCA
contamination sites
MPCA and MDA
spills/release reports LalPIRGY, DAl

These data items identified in the Scoping 2 document that were required to be submitted as part of this
plan (if existing). Following is a list of data items that were researched and found not to be in
existence, or in a format that is able to be included in the report.
e Existing Zoning Maps were not found. Marshall County Land Use Plan map is included
(Figure 10)
e Maps of the Marshall & Polk System and Parcel maps are available at the Marshall Polk Rural
Water Office.
e CCR Report for Marshall & Polk Rural Water System is located in Appendix VI



Chapter 3 - Delineation of the Wellhead Protection Area,
Drinking Water Supply Management Area and Vulnerability
Assessments

A detailed description of the process used for 1) delineating the WHPA and the DWSMA, and

2) preparing the vulnerability assessments of the Marshall and Polk Rural Water System water supply
well(s) and DWSMA is presented in Appendix I. The Marshall and Polk Rural Water Supplier
requested that MDH do this work and it was performed by Rich G. Soule who is licensed as a
geoscientist by the State of Minnesota. (Appendix )

3.1 WHPA and DWSMA Delineation

Figure 1 shows the boundaries of the WHPA and the DWSMA. The WHPA was delineated using
computer simulations of groundwater movement to generate the underground capture zones for
Marshall and Polk Rural Water Well 1 (Unique No0.240757), Well 2 (Unigue No. 240758), Well 5
(Unique No. 513019), Well 6 (Unique No. 473633). The WHPA for these water supply wells is shown
in Figure 1& 2.

The DWSMA boundaries were designated using the following criteria:
e Center-lines of highways, streets, roads, or railroad rights-of-ways;
e Public Land Survey coordinates;
e Property or fence lines;
e Political boundaries.

3.2 Well Vulnerability Assessment

The construction and water quality obtained from each primary and emergency backup well(s) used by
the Marshall and Polk Water Supplier is included in the assessment of well vulnerability. The
vulnerability of Marshall and Polk Rural Water wells is considered low because they are constructed
so that each well is adequately sealed into the borehole and does not pump water that contains human-
caused contaminants. (Appendix I)

3.3 DWSMA Vulnerability Assessment

The low vulnerability assigned to the DWSMA (Figure 1& 2) was determined using geologic, soils,
and groundwater chemistry information and indicates that at least 10 feet of clay-rich geological
material covers the source water aquifer. The very low vulnerability assigned to the DWSMA was
determined using geologic, soils, and groundwater chemistry information and indicates that the source
water aquifer is covered by at least 50 continuous feet of clay-rich geological material. (Appendix I)



Chapter 4 - Establishing Priorities and Assigning Risk to
Potential Contamination Sources

The types of potential contamination sources that may exist within the DWSMA were derived from the
information collected to satisfy the data element requirements (Chapter 2). The impact assigned to
each data element as part of the assessment process (Table 1) was used to assess the types of potential
contamination sources that may present a risk to the Marshall and Polk Rural Water’s drinking water
supply. The low vulnerability assessment for the DWSMA indicates that, generally, only wells, other
types of boreholes, excavations that may reach the aquifer and certain types of Environmental
Protection Agency Class V Wells are likely to impact the Marshall and Polk Rural Water wells.

4.1 Contaminants of Concern

None of the human-caused contaminants regulated under the federal Safe Drinking Water Act have
been detected at levels indicating that any well itself serves to draw contaminants into the aquifer as a
result of pumping. Historically the well water quality used by the Marshall and Polk Rural Water
System has been excellent and exceeds federal safe drinking water standards. The lack of tritium in
the well water indicates that the aquifer is being recharged with “aged “water. The presence of aged
water indicates that the aquifer receives recharge over a long time period and is not likely to be directly
impacted by land uses.

4.2 Inventory Results and Risk Assessment

A description of the locations of potential contamination sources is presented in Appendix 1. A
summary of the results for the IWMZ is listed in Table 2 and Table 3 presents these results for the
remainder of the DWSMA. The priority assigned to each type of potential contamination source
addresses 1) the number inventoried, 2) its proximity to a Marshall and Polk Rural Water well, 3) the
capability of local geologic conditions to absorb a contaminant, 4) the effectiveness of existing
regulatory controls, 5) the time required for the Marshall & Polk Rural Water system to obtain
cooperation from governmental agencies that regulate it, and 6) the administrative, legal, technical, and
financial resources needed. A high (H) risk potential implies that the potential source type has the
greatest likelihood to negatively impact the Marshall and Polk Rural Water’s water supply and should
receive highest priority for management. A low (L) risk potential implies that a lower priority for
implementing management measures is assigned.

Table 2 - Potential Contamination Sources and Assigned Risk for the IWMZ

Source Type Total Level of Risk

No known private wells located in IWMZ
Marshall and Polk Rural Water Wells 4 L




Table 3 - Potential Contamination Sources and Assigned Risk for the Rest of the DWSMA

Number Within Number Within
Potential Source Tvpe Total Emergency Response Remainder of the
yp Number Area and Level of DWSMA and Level of
Risk Risk
Private Well 1 | 1| H

Chapter 5 - Impact of Land and Water Use Changes on the Public
Water Supply Well(s)

The Marshall and Polk Rural Water estimates that the following changes to the physical environment,
land use, surface water, and groundwater-may occur over the 10-year period that the WHP plan is in
effect (Table 4). This is needed to determine whether new potential sources of contamination may be
introduced in the future and to identify future actions for addressing these anticipated sources. Land
and water use changes may introduce new contamination sources or result in changes to groundwater
use and quality. The anticipated changes may occur within the jurisdictional authority of the Marshall
and Polk Rural Water, although some may not. Table 4 describes the anticipated changes to the
physical environment, land use, and surface water or groundwater in relationship to the 1) influence
that existing governmental land and water programs and regulations may have on the anticipated
change, and 2) administrative, technical, and financial considerations of the Marshall & Polk Rural
Water system and property owners within the DWSMA.

Table 4 - Expected Land and Water Use Changes

Expected Change
(Physical Environment,
Land Use, Surface
Water, Groundwater)

Impact of the Expected
Change On the Source
Water Aquifer

Influence of Existing
Government Programs
and Regulations on the

Expected Change

Administrative, Technical,
and Financial
Considerations Due to the
Expected Change

Physical Environment:

No changes to the
aquifer are anticipated
within the next 10 years

Does not apply

Current pumping rates and
storage are more than
adequate so no significant
programs or regulations are
necessary

No expected change in water
volume of water pumped is
expected in the near future.

Land Use: Not

eppliceble Not applicable Not applicable Not applicable.

Surface Water: . . .

Not applicable Not applicable Not applicable Not applicable
Groundwater: This may alter the current The DNR permits new high No high capacity wells of any

If a new high capacity
well is constructed in or
near the DWSMA it
may impact the
boundaries of the
delineated areas.

DWSMA boundaries and may
increase the rate at which
surface water recharges the
aquifer depending on where this
well is constructed

capacity wells within the
area. MPRWS will work
closely with DNR/MDH on
notification of new wells

type are expected to be drilled in
the drinking water supply
management area. Marshall and
Polk Rural Water System will
request to be notified if any new
high capacity wells are permitted
with in the one mile of the
DWSMA.




Chapter 6 - Issues, Problems, and Opportunities
6.1 Identification of Issues, Problems and Opportunities

The Marshall and Polk Rural Water System has identified water and land use issues and problems and
opportunities related to 1) the aquifer used by the Marshall and Polk Rural Water supply wells, 2) the
quality of the well water, or 3) land or water use within the DWSMA. The Marshall and Polk Rural
Water assessed 1) input from public meetings and written comments it received, 2) the data elements
identified by MDH during the scoping meetings, and 3) the status and adequacy of the Marshall and
Polk Rural Water’s official controls and plans on land and water uses, in addition to those of local,
state, and federal government programs. The results of this effort are presented in the following table,
which defines the nature and magnitude of contaminant source management issues in the Marshall and
Polk Rural Water’s DWSMA. Identifying issues, problems and opportunities, including resource
needs, enables the Marshall and Polk Rural Water to 1) take advantage of opportunities that may be
available to make effective use of existing resources, 2) set meaningful priorities for source
management and 3) solicit support for implementing specific source management strategies.

6.2 Comments Received

There have been several occasions for local governments, state agencies, and the general public to
identify issues and comment on the Marshall and Polk Rural Water’s WHP plan. At the beginning of
the planning process, local units of government were notified that the Marshall and Polk Rural Water
was going to develop its WHP plan and were given the opportunity to identify issues and comment. A
public information meeting was held to review the results of the delineation of the wellhead protection
area, DWSMA, and the vulnerability assessments. The meetings of the Marshall and Polk Rural
Water’s wellhead protection team were open to the public. Also, a public hearing was held before the
completed WHP plan was sent to MDH for state agency review and approval. To date, no comments

were provided at the public meetings.

Table 5 - Issues, Problems, and Opportunities

Impacted Problem Opportunity Adequacy of Existing
Issue Identified P Associated with the | Associated with the Controls to Address
Feature Lo o
Identified Issue Identified Issue the Issue
There may be The Marshall and The Marshall and Polk The Marshall and Polk
Rural Water can partner
unused and . Polk Rural Water - Rural Water does not
Aquifer . with Marshall and Polk . .
unsealed wells on needs to assess which . have authority to require
. . DWSMA Counties to help property
residential . wells present a threat that unused wells be
: Well Water Quality . owners pay for the costs
properties. to the aquifer based properly sealed.

upon their depth,
construction, and state
of repair.

of properly sealing
unused wells.

The MDH has authority
to require well sealing.

Marshall and Polk
Rural Water does
not have land
control in the
DWSMA.

Aquifer
DWSMA
Well Water Quality

Marshall and Polk
Rural Water has to
rely on the County to
administer land uses
and help manage
potential contaminant
sources in the

Marshall and Polk Rural
water could enter into a
joint planning effort with
the county and townships
to guide land uses
decisions within the
DWSMA

Counties currently
regulate land uses within
the DWSMA. Marshall
and Polk Rural Water
needs to decide if these
existing land use controls
are sufficient to protect




DWSMA.

the water supply

Marshall and Polk
Rural Water will
continue to
encourage
landowners within
the DWSMA to
enroll all or
portions of their
property in the
Conservation
Reserve Program

Aquifer
DWSMA
Well Water Quality

While both
DWSMA'’s are
considered
nonvulnerable from
land use
contamination
MPRWS will explore
all measures to protect
drinking water supply
of their customers.

This would reduce the
intensity of agricultural
land use in the DWSMA
and provide additional
protection of the ground
water supply at both the
Warren and Schuster
fields.

USDA staff can provide
valuable technical and
financial assistance to
help manage agricultural
fields within the
DWSMA.

New high capacity
wells drilled within
the DWSMA or one
mile of the
DWSMA might
alter the WHPA
boundary and
provide a pathway
for pollutants to
enter into the

Aquifer
DWSMA
Well Water Quality

Marshall and Polk
Rural Water has no
authority over the
construction and
pumping rates for
newly constructed
high capacity wells.

Marshall and Polk Rural
Water will need to work
closely with MDH and
the DNR-Waters in the
identification of new high
capacity wells which
might be drilled within
the DWSMA or 1 mile of
the DWSMA boundaries
and their potential impact
on WHPA boundaries.

Current state rules are
considered adequate
insofar as allowing
private wells to be
constructed according to
construction codes and
setbacks. But, state rules
do not consider drinking
water wells as a land use
and therefore, well
ownership and usage

aquifer Marshall and Polk will cannot be controlled by
submit lettersto DNR & | local units of
MDH requesting formal government.
notification of all high
capacity wells permitted
in the DWSMA

It is always difficult Marshall and Polk Marshall and Polk Rural N/A

to foresee or plan
for the future and
unknown threats to
the drinking water
supply may need to
be addressed in the
future.

Aquifer
DWSMA
Well Water Quality

Rural Water may need
to ask for assistance or
manage threats to
their drinking water
supply in the future
which are unknown at
this time.

Water can ask for
assistance from federal,
state and local units of
government in addressing
any potential threats to
their drinking water
supply. Financial and
technical assistance may
be available through
some of these agencies
for addressing future
problems.

Marshall and Polk
Rural Water has
limited resources
and funds to
implement the
wellhead protection
plan

Aquifer
DWSMA
Well Water Quality

With limited resources
implementing the
WHP plan will be a
challenge for Marshall
and Polk Rural Water.

Form partnerships with
the township, counties
and state agencies that
have regulatory authority
or programs in the
DWSMA so they can
help with
implementations. The
Marshall and Polk Rural
Water will add a line item
for WHP implementation
in the budget

Will apply for grand fund
when they become
available. Will apply for
SWP implementation
grant funds.
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Chapter 7 - Existing Authority and Support Provided by Local,
State, and Federal Governments

In addition to its own controls, the Marshall and Polk Rural Water Supplier will rely upon partnerships
formed with local units of government, state agencies, and federal agencies with regulatory controls or
resource management programs in place to help implement its WHP plan. The level of support that a
local, state, and federal agency can provide depends on its legal authority, as well as the resources
available to local governments.

7.1 Existing Controls and Programs of the Public Water Supplier

Table 6 shows the legal controls and/or programs that the Marshall and Polk Rural Water has identified
to support the management of potential contamination sources within the DWSMA.

Table 6 - Controls and Programs of the Public Water Supplier

Type of Control Program Description

Establishes utility fees and hook up requirements for
Marshall and Polk Rural Water System.

Fee and Hook Up Ordinance

7.2 Local Government Controls and Programs

The following departments or programs within Marshall and Polk Counties may be able to assist the
MPRWS with issues relating to potential contamination sources that 1) have been inventoried or 2)
may result from changes in land and water use within the DWSMA:

Table 7 - Local Agency Controls and Programs

Government

Unit Name of Control/Program Program Description
Polk Count Land Use Control Ordinance Provides countywide regulations and direction
y Zoning and Conditional Use regarding land use decisions.

Establishes countywide goals and priorities towards

Water Planning protecting water resources

Marshall

County Provides technical assistance and enforcement of the

individual sewage treatment system state programs.
Determines community goals and aspirations in terms
Marshall Comprehensive Plan _of community develop_ment. _ I_Eg.tabllshes public policy
County in terms of transportation, utilities, land use,
recreation and housing.

Septic Sewage system permit
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7.3 State Agency and Federal Agency Support

MDH will serve as the contact for enlisting the support of other state agencies on a case-by-case basis
regarding technical or regulatory support that may be applied to the management of potential
contamination sources. Participation by other state agencies and the federal government is based on
legal authority granted to them and resource availability. Furthermore, MDH 1) administers state
regulations that affect specific potential sources of contamination and 2) can provide technical
assistance to property owners to comply with these regulations.

The following table identifies the specific regulatory programs or technical assistance that state and
federal agencies may provide to the Marshall & Polk Rural Water system to support implementation of
the WHP plan. Itis likely that other opportunities for assistance may be available over the 10-year
period that the plan is in effect due to changes in legal authority or increases in funding granted to state
and federal agencies. Therefore, the table references opportunities available when the Marshall and
Polk Rural Water’s WHP plan was first approved by MDH.

Table 8 - State and Federal Agency Controls and Programs

Government

Unit Type of Program Program Description

MDH has authority over the construction of new
wells and the sealing of wells. MDH staff in the
State Well Code Well Management Program offer technical assistance
(Minnesota Rules, Chapter 4725) | for enforcing well construction codes, maintaining
setback distances for certain contamination sources,
and well sealing.

MDH has staff that will help the Marshall and Polk
Rural Water identify technical or financial support
MDH WHP that other governmental agencies can provide to
assist with managing potential contamination
Sources.

MDH

DNR can require that anyone requesting an increase
in existing permitted appropriations, or to pump
groundwater, must address concerns regarding the
impacts to drinking water if these concerns are
included in a WHP plan.

Water appropriation permitting

DNR (Minnesota Rules, Chapter 6115)

MPCA administers the programs dealing with
storage tank regulations and storm water
management.

Storm water Program

MPCA Storage Tank Program

U.S. Dept. of The local USDA Service Center can provide
Agriculture Farm Bill Programs technical and financial support for individuals and
(USDA) farmers through the Farm Bill.
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DNR can require that anyone requesting an increase
in existing permitted appropriations or to pump
groundwater must address concerns of the impacts to
drinking water if these concerns are included in a
WHP Plan.

MN Dept. of
Natural
Resources

Water Appropriation Permitting
(MR Chapter 6115

EPA administers this program which inventories and

EPA Class V Wells Program regulates Class V/ Wells,

MDA administers the programs which regulate the
storage and application of nutrients and chemicals
MDA Nutrient and Chemical Programs | (pesticides and herbicides) and provide in field
technical advice to farmers located within the
DWSMA’s.

7.4 Support Provided by Nonprofit Organizations

The Minnesota Rural Water Association will assist Marshall and Polk Rural Water with implementing
its WHP plan by providing 1) reference education and outreach materials for land owners, 2) technical
support for implementing individual WHP action items listed in the plan, and 3) assisting Marshall and
Polk Rural Water with assessing the results of plan implementation.

Chapter 8 - Goals

Goals define the overall purpose for the WHP plan, as well as the end points for implementing
objectives and their corresponding actions. The WHP team identified the following goal after
considering the impacts that 1) changing land and water uses have presented to drinking water quality
over time and 2) future changes that need to be addressed to protect the community’s drinking water:

e To promote public health by maintaining a safe, potable drinking water supply for all residents
served, both now and into the future.

Chapter 9 - Objectives and Plan of Action

Objectives provide the focus for ensuring that the goals of the WHP plan are met and that priority is
given to specific actions that support multiple outcomes of plan implementation.

Both the objectives and the wellhead protection measures (actions) that support them are based on
assessing 1) the data elements (Chapter 2), 2) the potential contaminant source inventory (Chapter 4),
3) the impacts that changes in land and water use present (Chapter 5) and 4) issues, problems, and
opportunities referenced to administrative, financial, and technical considerations (Chapter 6).
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9.1 Objectives

The following objectives have been identified to support the goals of the WHP plan for the Marshall &
Polk Rural Water system:

1.

Create awareness and general knowledge about the importance of WHP in the Marshall and
Polk Rural Water system area.

Properly inventory and manage potential contaminant sources to protect the drinking water
supply for the Marshall and Polk Rural Water System.

Gather additional information within the DWSMA in order to better understand the size and
vulnerability of the DWSMA.

Effectively track and report the implementation efforts and wellhead protection plan progress to
all governing authorities.

Manage the Inner Wellhead Management Zone to prevent contamination of the aquifer near the
Marshall and Polk supply wells.

Effectively prepare the Marshall and Polk Rural Water System for disruptions to the water
distribution system.

9.2 WHP Measures and Action Plan

Based upon the factors, the WHP team has identified WHP measures that will be implemented by the
Marshall and Polk Rural Water System over the 10-year period that its WHP plan is in effect. The
objective that each measure supports is noted as well as 1) the lead party and any cooperators, 2) the
anticipated cost for implementing the measure and 3) the year or years in which it will be
implemented.

The following categories are used to further clarify the focus that each WHP measure provides, in
addition to helping organize the measures listed in the action plan:

Data Collection

IWMZ Management

Land Use Management

Potential Contamination Source Management
Public Education and Outreach

Reporting and Evaluation

Water Use and Contingency Strategy

9.3 Establishing Priorities

WHP measures reflect the administrative, financial, and technical requirements needed to address the
risk to water quality or quantity presented by each type of potential contamination source. Not all of
these measures can be implemented at the same time, so the WHP team assigned a priority to each. A
number of factors must be considered when WHP action items are selected and prioritized

(part 4720.5250, subpart 3):

e Contamination of the public water supply wells by substances that exceed federal drinking
water standards.
e Quantifiable levels of contamination resulting from human activity.
e The location of potential contaminant sources relative to the wells.
14



The number of each potential contaminant source identified and the nature of the potential
contaminant associated with each source.

The capability of the geologic material to absorb a contaminant.

The effectiveness of existing controls.

The time needed to acquire cooperation from other agencies and cooperators.
The resources needed, i.e., staff, money, time, legal, and technical resources.

The Marshall and Polk Rural Water Supplier assigned a priority ranking for WHP measures below for
any measure which directly managed or abated a threat by a potential contaminant source within the
DWSMA. The following table lists each measure that will be implemented over the 10-year period
that the Marshall and Polk Rural Water’s WHP plan is in effect, including the priority assigned to each
measure.

15



Table 9 - WHP Plan of Action

Public Education and Outreach — Implementation Action Items

> Implementation Time Frame
.- — = Responsible Part
Description Objective | S | "g'Cooperators’ | O | |3 |m|a|s|a|a|g|gls
o RIR|IQRIKR|KIKR|KI]|]|R

WHP Measure (#1):
Develop and release periodic items to the local MPRWS,
news media regarding WHP efforts of the 1 S MRWA, MDH, $200 ° °
Marshall and Polk RWS.  Topics; WHP, T Marshall Co.
highlighting abandoned well sealing programs, Polk Co.
educational efforts, etc.
WHP Measure (#2):
Marshall and Polk RWS will develop and print a
3- fold informational brochure explaining the = MPRWS,
WHP Plan and its purpose, to be distributed thru 1&2 2 MRWA, $300 ¢
local outlets to citizens served by the water system T MDH
and the general public. Brochure will be available
at Marshall and Polk RWS office at all times.
WHP Measure (#3):
MPRWS will participate in local water planning
efforts and identify areas where joint collaboration
could be achieved that would help protect and MPRWS Staff
promote groundwater protection in Marshall and 1 f» Marshall C10 and ol o/ 06| o/ 06| 06| o| o] ©o| ®
Polk Counties. This could include having a T ' board
Marshall and Polk RWS Staff member or Board of Polk Co. time
Directors member on the County Water Plan Task
Force.
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WHP Measure (#4):

Marshall Polk Rural Water will work on
developing a website to use as a local distribution
for WHP materials and notification of WHP areas. MPRWS Staff
Marshall Polk Rural Water will apply for grant 1 MDH MR\;VA Time ¢ ° °
funds if and when available for development. If ’ $2,000
no funds are available MPRW will continue to
work towards completion as funds are available.

High

Inner Wellhead Management Zone — Implementation Action Items

> Implementation Time Frame
— . = Responsible Party
Description Objective | .2 | "¢ cooperators | %' |w|3lwle|n|2|alg ||y
o o o o o o o o o o o
N N N N N N N N N N
WHP Measure (5):
Assist MDH staff in completing the Inner
Wellhead Management Zone Inventory for the 2 &5 % MDH, Staff o .
public water supply wells. — MPRWS Time
WHP Measure(6):
Follow all setback requirements for new potential = Staff
contaminant sources within the IWMZ. 2&5 2 MPRWS . Annually
T Time
WHP Measure (7):
Implement the WHP Measures and Findings in the = MDH Staff
X S :
IWMZ Inventory and Sanitary Survey Reports. 2&5 = MPRWS Time Annually
WHP Measure (8):
Contact your MDH Planner if changes to the = MDH Staff
locations or construction of potential contaminant 2&5 %’ MPRWS Time ol R L I IR R O I
sources are proposed in the IMWZ.
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Table 9 - WHP Plan of Action - Continued

Potential Contaminant Source Management — Implementation Action Items

Implementation Time Frame

Responsible Party

& Cooperators Cost

Description Objective

Priority

2013
2014
2015
2016
2017
2018
2019
2020
2021

2022

WHP Measure (9):

The wellhead protection team/manager will
continually attempt to locate potential contaminant
sources in the DWSMA. This will be 2&3
accomplished through direct contact with
landowners and through visual observation as the
WHP team travels through the DWSMA

Staff [ ] [ ] L] L] L] [ ] [ ] [ ] L]

MPRWS Time

High

WHP Measure (10):

The Marshall and Polk RWS will work with the
County and apply for a grant via MDH to help seal
unused wells located in the DWSMA. If they
receive the grant they will use the money to seal 2
the wells. If they do not receive a grant then the
MPRWS will work cooperatively with the local
units of government to provide as much cost share
as possible to help seal the wells.

MDH, Staff
Marshall Co., Time * *
Polk Co. $1,000

Moderate

WHP Measure (11):

Collaborate with the MDH Source Water
Protection unit in the identification of new high-
capacity wells that are proposed for construction MPRWS,
within the DWSMA or within one mile of the 283 MDH, Staff el ol ol o/ o/ o| o o| o
DWSMA. The WHP Manager will alert the MDH MN DNR Time
Source Water Protection Unit upon learning about
the pending construction or use of a high capacity
well in this area. Potential impacts will be
evaluated by MDH.

High
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WHP Measure (12):

Marshall and Polk Rural Water will work towards
creating better security for their system through
the purchase of backup generators and security
cameras at the Well sites and office. MPRWS will
apply for grant funds if and when available. If no
funds are available MPRWS will continue to work
towards added security for their water supply
system.

25&6

High

MPRWS,
MDH

Staff
Time
$10,000

WHP Measure (13):

Marshall and Polk Rural water will share
information regarding the location of any potential
Class V well(s) with MDH if any well(s) are
located within the DWSMA in the future. At the
current time no Class V wells were identified by
the WHP team.

2&3

Low

MDH,
EPA

Staff
Time

As needed

WHP Measure(14):

It is always difficult to foresee or plan for the
future. If a critical issue or potential contaminant
threat becomes an issue | the future for Marshall
and Polk Rural Water, they will promptly take
actions to prevent this contaminant source from
polluting their drinking water supply

Low

MDH, EPA,
MRWA,MPCA,
MN DNR

Staff
Time

WHP Measure (15): The City will track any
high-capacity wells if identified in the area and ask
MDH lab to do analysis of impact to wells water
quality and quantity

High

MPRWS,
MDH

Staff
Time

As needed

WHP Measure(16):

Marshall and Polk Rural Water will ask MDH for
assistance in sampling well(s) for tritium in year 8
applying for grant funds if and when available.

Moderate

MPRWS,
MDH

Staff
Time
$1,000
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Land Use Controls and Management — Implementation Action Items

> Implementation Time Frame
— .. = Responsible Party
Description Oblective | .2 | "g Cooperators | ' |o/5|a|g 52|28/ 8|8
a RIQ|K|KR|KR|KR|K|K|IK|K
WHP Measure (17):
Mail letter to both Marshall County and Polk
County and ask that Marshall and Polk Rural o
Water be able to provide formal comments on any <
pending land use changes within the DWSMA and 1&2 R Mgfliaggj?#nty 'Is'f?r?ej ° ° °
two mile of the DWSMA limits. Request to be § y
notified of any pending changes in land uses so
that MPRWS has the opportunity to comment on
any pending land uses.
Reporting and Evaluation — Implementation Action Items
> Implementation Time Frame
— N = Responsible Party
Description Obijective S 2 Cra AT Cost olslole|slalaleals
o R|Q|K|KR|R|KR|K|K|K K
WHP Measure (18):
Conduct a self-evaluation every 2.5 years on the o
wellhead protection progress and submit the report < Staff
to the MDH Planner. Present 8 year evaluation at 4 3 MDH Time ° ° °
the Scoping One meeting for the plan amendment § $200
WHP Measure (19):
Complete an annual report and annually brief the - Staff
Council on management priorities for the 4 2 MPRWS Time M R B B B R S R R B
upcoming year and status of implementation. T $200
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Data Collection — Implementation Action Items

> Implementation Time Frame
— .. = Responsible Party
Description Objective | .2 | "g cooperators | % ||| 9|y |elalg|qs
o o o o o o o o o o o
N N N N N N N N N N
WHP Measure (20):
Marshall and Polk Rural Water may apply for a o
grant to monitor impacts on aquifer if they <
determine the need for observation well(s). If no 3 2 Mgrslfll(ag Ca. _IS_F?;f ® * *
grant funds are available MPRWS will work § 0 0. Ime
towards placing observation wells if needed or
required by the DNR
Contingency Strategy — Implementation Action Items
> Implementation Time Frame
— . = Responsible Party
Description Objective S % Cosarae Cost olslelels|elalelals
o RIQIQIR|K|K|KIR|K]|K
WHP Measure (21):
Marshall and Polk Rural Water will annually
review and update their Contingency 5 S Marshall Co. Staff Annuall
Strategy/Water Plan to keep emergency data T Polk Co. Time y

current.
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9.4 Commitments From Cooperators

The agencies listed in Table 10 have indicated they will support the Public Water Supplier with
implementing the WHP measure(s) in which they are identified.
Table 10 - Cooperating Agencies List

Agency Measure
Marshall and Polk Rural Water 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19
MRWA 1,2,4,14
MDH 1,2,45,7,8,10,11,12,13,14,16
Marshall County 1,3,10,15,20,21
Polk County 1,3,10,15,20,21
MN DNR 11,14
EPA 13
MPCA 14

Chapter 10 - Evaluation Program

Evaluation is used to support plan implementation and is required under Minnesota Rules,

part 4720.5270, prior to amending the Marshall and Polk Rural Water’s WHP plan. Plan evaluation is
specified under Objective 2 and provides the mechanism for determining whether WHP action items
are achieving the intended result or whether they need to be modified to address changing
administrative, technical, or financial resource conditions within the DWSMA. The Marshall and Polk
Rural Water has identified the following procedures that it will use to evaluate the success with
implementing its WHP plan:

1. Anannual briefing to the Marshall and Polk Rural Water council will provide the basis for
documenting whether each action step for that year was implemented.

2. The WHP team will meet, at a minimum, every two-and-one-half years to assess the status of
plan implementation and to identify issues that impact the implementation of action steps
throughout the DWSMA,;

3. The Marshall and Polk Rural Water will assess the results of each action item that has been
taken annually to determine whether the action item has accomplished its purpose or whether
modification is needed. Assessment results will be presented in the annual report to the
Marshall and Polk Rural Water council.

4. The Marshall and Polk Rural Water will prepare a written report that documents how it has
assessed plan implementation and the action items that were carried out. The report will be
presented to MDH at the first scoping meeting held with the Marshall and Polk Rural Water to
begin amending the WHP plan.
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Chapter 11 - Contingency Strategy

The WHP plan includes a contingency strategy that addresses disruption of the water supply caused by
either contamination or mechanical failure. Marshall and Polk Rural Water System has a contingency
water supply plan in effect that was approved by the Minnesota Department of Natural Resources and
fulfills the contingency planning requirements for wellhead protection. A copy of this plan can be
found in Appendix IlI.

Chapter 12 - Glossary of Terms
Data Element. A specific type of information required by the Minnesota Department of Health to
prepare a wellhead protection plan.

Drinking Water Supply Management Area (DWSMA). The surface and subsurface areas
surrounding a public water supply well, including the wellhead protection area, that must be managed
by the entity identified in the wellhead protection plan. (Minnesota Rules, part 4720.5100, subpart 13).
This area is delineated using identifiable landmarks that reflect the scientifically calculated wellhead
protection area boundaries as closely as possible.

Emergency Response Area (ERA). The part of the wellhead protection area that is defined by a one-
year time of travel within the aquifer that is used by the public water supply well (Minnesota Rules
part 4720.5250, subpart 3). It is used to set priorities for managing potential contamination sources
within the DWSMA.

Emergency Standby Well. A well that is pumped by a public water supply system only during
emergencies, such as when an adequate water supply cannot be achieved because one or more primary
or seasonal water supply wells cannot be used.

Inner Wellhead Management Zone (IWMZ). The land that is within 200 feet of a public water
supply well (Minnesota Rules, part 4720.5100, subpart 19). The public water supplier must manage
the IWMZ to help protect it from sources of pathogen or chemical contamination that may cause an
acute health effect.

Nonpoint Source Contamination. Refers to contamination of the drinking water aquifer that is
caused by polluted runoff or pollution sources that cannot be attributed to a specifically defined origin,
e.g., runoff from agricultural fields, feedlots, or urban areas.

Point Source Contamination. Refers to contamination of the drinking water aquifer that is attributed
to pollution arising from a specifically defined origin, such as discharge from a leaking fuel tank, a
solid waste disposal site, or an improperly constructed or sealed well.

Primary Water Supply Well. A well that is regularly pumped by a public water supply system to
provide drinking water.

Seasonal Water Supply Well. A well that is only used to provide drinking water during certain times
of the year, either when pumping demand cannot be met by the primary water supply well(s) or for a
facility, such as a resort, that is closed to the public on a seasonal basis.

Vulnerability. Refers to the likelihood that one or more contaminants of human origin may enter
either 1) a water supply well that is used by the public water supplier or 2) an aquifer that is a source of
public drinking water.
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WHP Area (WHPA). The surface and subsurface area surrounding a well or well field that supplies
a public water system, through which contaminants are likely to move toward and reach the well or
well field (Minnesota Statutes, part 1031.005, subdivision 24).

WHP Plan Goal. An overall outcome of implementing the WHP plan, e.g., providing for a safe and
adequate drinking water supply.

WHP Measure. A method adopted and implemented by a public water supplier to prevent
contamination of a public water supply, and approved by the Minnesota Department of Health under
Minnesota Rules, parts 4720.5110 to 4720.5590.

WHP Plan Objective. A capability needed to achieve one or more WHP goals, e.g., implementing
WHP measures to address high priority potential contamination sources within 5 years.

Chapter 13 - List of Acronyms
CWI - County Well Index
DNR - Minnesota Department of Natural Resources
EPA - United States Environmental Protection Agency
MDA - Minnesota Department of Agriculture
MDH - Minnesota Department of Health
MGS - Minnesota Geological Survey
MN DOT - Minnesota Department of Transportation
MPCA - Minnesota Pollution Control Agency

MPRWS - Marshall and Polk Rural Water System
SWCD - Soil and Water Conservation District

USDA - United States Department of Agriculture
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Chapter 14 — References

MN Rural Water Association (MRWA) website:
http://www.mrwa.com

MN Department of Health (MDH) Drinking Water Protection website:
http://www.health.state.mn.us/divs/eh/water

MN Department of Health (MDH) Source Water Protection website
http://www.health.state.mn.us/divs/eh/water/swp/index.htm

MN Pollution Control Agency (MPCA) website:
http://www.pca.state.mn.us/

MN Department of Agriculture (MDA) Protecting Our Lands & Waters website:
http://www.mda.state.mn.us/protecting.aspx

US Environmental Protection Agency (EPA source Water protection website:
http://water.epa.gove/infrastructue/drinkingwater/sourcewater /protection/index.cfm
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Chapter 15 - FIGURES

Figure 1: Drinking Water Management Area (DWSMA) Wells 1,2 & 5
Figure 2: Drinking Water Management Area (DWSMA) Well 6
Figure 3: Potential Contaminant Source Inventory Wells 1, 2, & 5
Figure 4: Potential Contaminant Source Inventory Well 6

Figure 5: Polk County Boundaries and Towhnships

Figure 6: Marshall County Boundaries and Townships

Figure 7: Land Use Map Marshall County

Figure 8: Polk Land Use Map Polk County

Figure 9 — Marshall & Polk Rural Water System- Marshall County
Figure 10 — Marshall & Polk Rural Water System- Polk County
Figure 11 — Marshall County — Land Use
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Marshall - Polk Rural Water District
Drinking Water Management Area
for Public Supply Wells 1, 2 and 5

Figure 1: Drinking Water Management Area (DWSMA) Wells 1, 2 & 5
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Marshall - Polk Rural Water District
Drinking Water Management Area §
for Public Supply Well 6

Figure 2: Drinking Water Management Area (DWSMA) Well 6
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Figure 3: Potential Contaminant Source Inventory Wells 1, 2, & 5
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Marshall and Polk Rural Water District Potential Contaminant Source
Well #6 NO KNOWN CONTAMINANTS FOUND
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Figure 4: Potential Contaminant Source Inventory Well 6
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APPENDIX |

PLAN 1 and
AMENDMENTS to Wellhead Protection Plan
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Wellhead Protection Plan Amendment
Part |
Wellhead Protection Area Delineation
Drinking Water Supply Management Arca Delineation
Well and Drinking Water Supply Management Arca Vulnerability Assessments

For

Marshall-Polk Rural Water System

January 2012

Tracy J. Lund
R.G. Soule

Minscsota Departsscnt of Health
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Glossary of Terms

Dats Element, A specific type of méormation requred by he Minnesota Deparnssent of Health 1o
prepare a wellhead prolection plas.

Drinkisg Wator Supply Management Ares (DWSMA), The aree delimeated using sdentiflable land
marks that reflecn the scientifically calculated wellhead protection sren boundanes as closoly as
posssble (Minnosota Rules, part 4720, 5100, subpart 13).

Drinking Water Supply Masagement Area Valuerabdlity, An ssscvsment of thood that the
aguifer within the DWSMA is subject 10 impact from land and water wses within Thead
progectson srea. [ basod upom critenia that are specified under Minnesota Rules, part 47205210,

subpars 3.

Emergency Response Ares (ERA)  The part of the wellhoad protection arca thae & dellaad by a cae.
year tune of travel within the agesfer that is used by the public water supply well (Minnesota Rules,
part 4720 5250, subpart 11 1 is esed to sot prionties for managping potential contamination sources
withan the DWSMA.

Inner Wellhead Management Zone (IWMZ)  The land St 15 within 200 foet of & public water
supply well (Mirsesota Rudes, part 47205100, subpart 19) The public water suppiior must manage
the IWMZ %0 belp protect it from sources of pathogen or hemacel contemination that may cause sn
neute bealth effect

Welthead Frotection (WHP). A method of preventing well contamination by effectively managing
potential contamination sources in all or a portion of the well's rechaepe area.

Wellhead Protection Area (WHPA)  The serface and subsurface aen surroundssg & well or well
fheld that supplies & peblic water systemn, through which contaminants are likely to move towaed and
reach the well or well field (Minnesota Saatutes, section 1031008, subdfivision 24).

Well Vulnerabdlity. An assesament of the Nikelihood that a well is ot nisk o buman-caused
comtamination, either due o s constraction or Indicated by criteria that see specified sader Mamnesota
Rudes, part 4720, 5550, subpart 2.

Review copy pending MOH approval \
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Acronyms

CWI - Coussy Well Indes

DNR - Minnesots Depertment of Natural Resources
EPA - Unitod Ssates Exvircamental Prosection Agency
FSA - Farm Secunity Admasetration

MDA - Minnesots Departmont of Agriculture

MDM - Mimncsota Deparument of Health

MGS - Minnesots Geological Survey

MaDOT - Misncsota Deparsment of Trassporsation
MoaGEO - Minacsota Geospatial Informatson Office
MPCA - Minnesosa Pollution Control Agency
NRCS - Natural Rescurce Conservation Service
SWOD - Sodl amd Water Conservation District
UMN - University of Mimesota

USDA - United Ststes Depurtinest of Agriculure
USGS - Unsted Stmtes Goological Survey

Roview cogry pending MDH appeowal u

43



1. Introduction

This document describes the amendod Part | of the wellhesd protection (WHP) plam for the Manhall-
Polk Rural Water System.  The previous wellheod prosection plan was sppeoved s Oclober of 2001,
and the dendbine for the completion of $he amended plan s July 3, 2012, The Mmaesota Department
of Health (MDH) developed Part | of the wellbhead peotection (WHP) plan at the rogeest of the

Masshall-Polk Rural Water Systom (PWSID 1450005). The work was performed in accordance with
meuumwaurzumn‘-:mnnsmmmsm. The differcoces m the rwo

Thas repon presents delinestions of the welllend prosection areas (WHPAs) and drmking water supply
mansgenent srens (DWSMAs), and the vulnerability assessroents for She public water supply wells
and DWSMAs. Figure | shows the boundarios for the WHPAs and the DWSMAs, The WHPAs are
defimod by a 10-year time of travel. Figure 1 also shows (he energency response areas (ERAs), which
are dofimad by a I-yeer time of sravel. An lmner wellbesd management xoae (TWMZ), which s the
ares withss & 200-foot radius around the well, sorves ms the wellbead protection ares for emergency
wells and is not displayed in this report. Definitions of rule-specific terms that are used are provided i

the “Glossary of Torms ™

Thus report alse documents the techncal moemation thal was required o prepare this portiom of the
WHP plan in sccordance with the Mancsota Wellhead Protection Rule. Additons techaieal
informanion & evailable from MDH.

The wells inchuded in the WHP prlan are listod in Tabde 1.
Table 1 - Water Supply Well Information

Locsl | Unique | Usel | CS00E g:: Wl Depth c-:':na Aquiter® | WV
Well 1D | Namber | Statas' (feet) Vuloersidlity
faches) | (oet) Reconstructed

Well1 | 240757 | AP K 156 m 197 QBAA | Nos-valoenble
Well2 | 40758 | AP L 2 1L ) 1976 QBAA | Now-valnceable
Well 3 | 163582 B L ™ 124 1951 QHAA | Noo-valserable
Welld | 18210 r L) W3 123 1951 QHAA | Nesvulscrable
Welk 5 | S1y0e | AP ) LA Qv 1992 QBAA | Neo-vulscrable
Well 6 | 4T363) | AP In s s 1990 QBAA | Neo-vulserable

Note: L. Active (AL Primary (F), Emergescy (1)
2. Quaternary Bunied Anesian Aquifer, Le. glacial sand and gravel materials

2. Assessment of the Data Elements

MDH ssal met with representatives of the Marshall-Polk Rumal Water Systess on November 22, 20140,
for & seoping mecting that sdentified the data clements roguared 1o propere Part | of the WHI plan
amendment. Table 2 presents the assesament of these deta clements refative o the present and future
wmphicatioos of planning wems that mre specified = Minnesota Rules, part 4720.5210.

Raview copy pandng MOM spoeoval. 1
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Provest and Futery
.
!
DetaBlement 3z E2/ 128 33, Data Saurce
i L E
]
Water waeh THIAI N T | DNR, MDM, Marvhat-Polk RWS
| Surfmee Waler
Streaen end bhe water gualny
Moritoring daw waviwary
Growadwater
Meoening doa HIHI H H | MPCA, MDH, USGS
osbopec duts H | H H H MICA, MDH, LISUS
1racer waalion H lH H H | Net wvailiinie
Cortarsragton vie dits M M M M Not avatishie
Froperty audd dats fom
comlararatioe vies
MPCA and MDA
wellvrcicass reports
Definitions Used for Assessing Data Elements:
High (M) - the data elemens has a derect imgpact
Madernte (M) -  the data elemont has an sadirect or margina! impact
Low (L) the data element has hntle if any npact
Shaded - the data clement was not required by MDE for prepanmg the WHI* plan

Acromyms used in s report ase lissed on page 11, afier the “Glossary of Terms ”

3. General Descriptions
3.1 Description of the Water Supply System

The Manshall-Polk Rursl Water System obeaing its dnnking water ngpply from fose pimary wells;
Table | summances information regandeg them.

3.2 Description of the Hydrogeologic Setting

The desenpoca of the hydrologae settsng for the aguifers used 10 spply drinking water i prosentod o
Table )

Roview copy pending MOH approval, 3
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Table 1 - Description of the Mydrogeologic Setting

Auridute Descrigitor Data Source
Porosity Type snd Value | Primary: 2% Feter, 2001
vary cossidenaiNy
doeh sand aqguifer urets:
. estimonnd between | CWI goologic crom socsons (Fipee 4,
v dfor. Wella & (519914
(4236311 estimated betwoen 22 and
138 Seet thick.
ifer; sand and graved
units dip %0 the west w0 clevations
vary hotweos 672 and 8§86 foet, MSI.
medelod, with an clevation of
Sstighphia Yoo o Wells | (40757) | CWL crous sections (Figeres 4,
Elevasion ..“o’.'&;:" ' )| 5 and 6) and ares well logs
Decp agailcr, = modeled, the top of
the calt is between 509 and 639 fect,
MSL.
Suallow aguiler. vano hetween &%
and 853 foet, MSL, dee 10 1he
Hevation s a8 modeled, varies | S and 6) and anm well logs
Detween 454 and 614 foet MSL, bat
few wells fully penetrate the usit.
Hydraulic Confinement | Confined CWE goologic crom secnons (Figures 3,
4,3 s0d 6) and aree well o
Raege of Values for A range of anamissivity valises was
Shallow aquiter: 100 - 7,305 f'dy | %00 10 reflect changes in aquifer
mdw-y‘-
T e
B »
eep © 10 - 1,900 ' day e s i
of Values for The rnge of values wes Sertved using
mmaqdh: 22 . 310 Aday specific capacy data oMaited from
Hydraslic Contuctivity well revords end'or from addinenal
Range of Valses foe aquder sess resuln listed in the
Deep squifer: 2 - 579 fuday “Saelected References™ section of thw
Dicfmed by wing sasc weter level
clevatons from wedl reconds in the CWI
Groundwater Flow Fietd | 56€ P 2 - Amblen Gronduase? | 4 ovubase and documents listed in the
“Selecied References” section of ths
fepert

with

Figures 3, 4, 5 and 6 show the distridation of the aquiler sad its stratigraphic relationsdps
adjacent geologic materials. Thoy were propared ssmg well record data that s contained in the CWI

Review copy pending MDH agpeoval Kl
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database. The geological mags and studies that were esed W farther define local hydrogeologic
comditivns are providad in the “Selected References™ section of this report

4. Delineation of the Wellhead Protection Area

4.1 Delineation Criteria

The boundanes of the WHPAs for the Mamhall-Polk Russl Water System are shows in Figure |, Table
4 describes how the delsseation erneris that are specifiod under Minncsots Rules, part 4720 5510, were
addressed

Table 4 < Description of WHPA Delincation Criteria

Criterion Descriptor How the Criterion was Addrossed
Mnmbnﬂnhn*i-“d.
Bosnd N enough 1o the Masshall-Polk Rural Waser
Lo Systere wells that may have an lrpact on
theie captere arean
mmm-‘?mm
Phow Boundary | Oer HUR-Copacity Wells | oty welle. The pamping sswces of these
other wells were inchadad 1 the methody uwed
for the delincation.
Pumgeag information was obtained from the
m‘v:u See Table § DNR, Appeopriations Permits PA- 19761100
P g and PA- 19811079, and was coavened 10 »
daily voleme pumged by cach weli
Grounds The model caliteation proces addressed the
Flm-ﬁdl“ See Figure 2 relatiornhin betwern Be calcidamnd venius
observed proundwaner flow Bkl
Shallow agquifer Reforence
Value: 1912 1 iday Vo ol todl piod ks L
 w—— Well § 22, 201 | aesd T was determed Foen srva
aqufer near specfic capacity tewl sevelts (shallow aquifer
e " ($13019) Refercace Value: | wells | (240757) ad 2 (290753) and the decp
T 1.805 fi*\day aquifer near well & (473653)) and pump test
A (deep aquifier sear well 5 (513019).
Deep nguafer near Well 6 Uncertalety regarding aquifer trevenissiviry
(4736))) Reforence Valoe: was addremed s doscrbed In Section 4.4
23,222 i iday
: The public water supplicr sclected 3 10 your
Tane of Travel 10 yoars baed rouitr

Information peovided by the Manhall-Polk Rural Water Syvicss was saod o wdontify the maximus
volume of water pumped snumally by eack well over the peevious five-year penod, as shown in
Table 5. Alw, the estimated pumping for e nest five yours is shown  Previous pumping valees have
been reported 0 the DNR, 25 required by the Marsball-Polk Rural Water Sysicss’s Grossdwmer
Appropeiation Permit (Nos. 19761100 and 1951.1079). The mavimum daily volume of discharge
used 8a an input paramcter @ the moded was calculased by dividing the greatest anmsal pemping
volame by 365 days.

Review copy pending NDH approval. 5
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Tahie &
Ammual ¥olume of Water IMscharged from Water Supgply Wells

i Vinde berl |
arel | Vel | oaes | mer | ees | mes | 0 | Femre -y
Pemping

Well 1 | S4OTHY 5 20 e R 179 1540 205 5126
Wl 2 | 240758 | .'..T[l.[l b £ | I79 1% -mﬁ o ils
wells | siseis | ms | as0 | ma | s | ma 9.9 109,240
W]l & LRl L] - M L 425 453 415 45 F 12178

Seyrtern [adal | BEif | (J £ 13 1133 nr 130 i LR

lw-dllhﬂiplhn#l;hﬁ# Fﬂd-tirﬁ;ﬂ-mw“dm.l

In sdditen io the wells used by the Marshall-Polk Bural Waler Sysiem, Table & shows other Bagh-
capmity wells thal were inchadod in the delineation 10 accoum for thewr pumpang impaces on the
caphire arei fod the iyatem’s welli. Pumping data wes oblained o @ TENR Siaie Waler Lse

Drstahase Svsicen
Table & - thhier Permitied High-Capaciiy Wells
Unigue | Wl — ' of Waser Pumypsd | [aity Valume
aErr
Namber | Mame "'""' Aqulior U i millicsen ol igallsns}
b gadion]
City of B
162359 | Warnm | 1981- 1009 QRAA w"""""""! a8 133,607
Wl i
Duaghi .
siies | w. | 1eeans) Magor Crop 178 49,008
p QBAA i g aaecsi

4.2 Method Used to Delineate the Wallhead Profection Area

The WHFPAs fior the Marshall-Falk Ruml Water Supply wells were determined wsing & combinanon of
e methods. The Bl inyvehaad caloslaling the groundwales caplure sone determmasiscally using
ropreseniative aquifer paramesers thai were input ino MLAEM, a growsdwater modeling code (Strack,
15395 The seconl approach used the malvtical prowssbwaler (low method Oneka (Bames and Soulle,
2402) The resules of these separale analyses are peesentad in Figure 7. Each resulling WHPA

Ryt Cofry Py MDH igprereal &
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hounddary is & composite of e caplure sores caloabalal wasy these o apposckes (Figure 13 The
inpaat; files for Both modiels are avaulabde ai MOH upon request.

The MLAEM Code wins selocial boeaise o 6 a sémi-guasaliiative method capable off sssilatsg the
influence of verucal infihrmion and the pungasg influeace of muhiple high-capacity wells, of
mgcemsry | prsdeces. 8 comaervative estimaie bocause aquifer rocharge 1s nid ssed as an mpa
pareseter. 1 is appeopriate o we MLAEM o theie parboslar delitcations hecmise so Mow
koundanes were dinectly observed in dnllers” legs in the area sound the primary gy wells, al least in
ke areas defmed by o 1-year amsl 10-pear time of el B does have somewhal limited capahilitios &
odiea i fer scilmgs (hat calalsl variable geologie condilion of vanatlionm i@ the dirscton of he

grounduwier flow Gald.

A second code, using the analhviscal groundwans fow method namad Onela (Bames sd Soele, 2NI5)
was usad 50 assess the prohability of impaces that local varations in hydrogeologic conditions may
hawe on & well caplure pone, This masde] ireats the sgquifer propestics and the mailshle wales level
measaremenis i varishle mpul perameicns. The locations of wells, waler leveb. s the squiler
prometry were evalumed using information from the CW 1 databaar  For the solataon, Oneka finds the
Flow lichd 2at best fits the network of waler level clevabions by varying the values of the agador
thickness and wessmissiviry. Omeks thes evalonies the probabilicy of te capure of a given poim
hased on e number of times 11 s included in @ capture areas generated by the dotal number of
solutisas. The oulpest from the ssode] is b captere sone probalslay msp o the specilial lime ol ravel

{ MY yearsh
4.3 Results of Model Calibration and Sensitivity Analysis

Mhidel calilbrstion s & provedurne than comparns the fesulis of 8 model o messured of knows valucs
This procodure can be used o defme modol valsdsty over a mmge of npai valuos, or 1§ can kelp
diftermme e kevel of coaflidencs with which mode] resals may be usal. Ad s mamer of pracisse,
wier flire models are usually calitened using weter clevanon obasrvamons. Howeves, owing
i the pelatively bimoied amount of water elevation dais For the Pwe separsie Dustemary sand and
pravel myuifier unils used by the Masshall-Polk Rural Water Syuiess, o Nowpath made] hasel on
mallabie hydraule bead obsercaions was calouliiod and & model uncerianty analysis was conduciod
n place of  traditional mogke] @mlibasca. Flowpath lmes wore cakoulated an the MEAEM Model
using egualicss that reflecied 1) o consiast purigesy rale, 2h dirsctssn of groundwanss flow,
3 hydraabue gradient, 4) aguafer thickness, 31 aquifer permeabiliny, and &) aquifer porosity. As sach_ m
was a4 simple calculatsen of the porisen ol the aguifer Bl contnbules waler, hased oo the widsh of ths
o fazld o os alfecsed by pumpisg.

Thas Oineckea Mlicsled was usesd by supgpart the MI1LAEM meulis by msing an ileratng process o prenvide e
st Bt for the ranges of values asuigaed W s inpet parameters. This belped w define the subdae of
values. for which the delineation results are mosi hkely 10 relleci local bydrogoologic conditions asd,
therelivre, provale Bhe besl calibhratios resulls.

Mletipl srmadivity is the mecunl of change m mode] reselis causad by e vanation off o parcslr inpu
parmieier. Hocause of e simplicicy of the BMLAEM maodel, the direction and exteni of the modcled

capiure rome may be very sensitvve w any of the inpun parssesiers:

o The pumping ralg disectly affects the velume off S squiles that coniribules water W e well,
AR Increase =B pumping rate keads 1o an equivalent increase in the volume of sguider within the
capiung zone, proporicnal §e the porsity of the sgaifer maienials, However, the pumpsag mie

Ravirs copy pending MO spprons’ T
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s baser] om the resslts presented in Table § sad, therefore, is not a vanable factor that will
influcace the deliscation of the WHPAx

o  The dirsctivn of grosndwater flow determines the onentation of the capture area. Vanations in
the direction of groundwater Bow will not affect the stze of the capture 2one but seo inportani
for defining the arces that are the source of water 10 cach well. The mmbiest groundwater flow
fickis that are defined in Figure 2 provide the basis for determining the extent to whech each
moded run reflects the conveplual undenstanding of the onentation of the caplure ares for s well

e An hdrsulic gradient of sero prodeces a circular captere 2000, cemered oo the well. As the
Dydrmali: gradien! incresses, the capture zone changes oo sn clliptical shape, with Se well
centered on the down-gradeent focd point. The hydraslse pradicnt was dctermancd by using
waler level elevations thet were Laken from wells dhat have verified locations (Figere 2)
Generally, the accuracy of the hydeaulic gradient determination s deectly proportional 1o the
mmount of avalable data that describes the dustnbunion of hydraulic hesd in the aquifer.

o The aquifer thichnes. permeakility, and porosity isfluence the sare and shape of the caprare
rooe. A decroase m either thickness or porosity casses a linear, peoportiomal increase i the
sreal extent of the capture 2ome, whereas permeabelity defines the relatrve proportions of the
capture rone width 1o bength. A decremse in penncability decresncs the length of the caplure
700¢ and increases the distance w the stagnation point, making the capeure zone more circalar
in siape and contered seound the well

4.4 Addressing Model Uncertainty

Using competer models 1o simulate groundwater flow necessarily mvolves rejeesestng a complhicated
natural system in & sumplified masncy, Local goologic conditions may viery withia the capture arca of
the Marshall-Polk Rural Waser Systemn wells, but the amoust of existing information Sat is needad 10
scxurmiely define Shes dogree of varmbility i often not available for porsions of s WHIFA. I sdditson,
the current capabilities of grousdwater Bow models may not be sullicient 10 represent the nassead flow
system exactly. However, the resalts are vabid within a range defined by @e reasonable vanation of

inprat parametens foe this delincation sosting.

The MLAEM Code. used as it was in those delineations, capabilities wo address these kinds
of uscertaintics, other Shan by using multiple news in whi ng e six Pt parsmeters are
vanod: |) constast pumping rate, 2) hydrasbec gradices, 3) of ambuen Mlow, 4) aguifer

Suckaoss, 5) aquafer permeability, and 6) porossty. The uncertanty sssociased with the MLAEM Code
resulis froms 1) She model deficiences mentionad sbove, 2) the sensilivity of the code teell, and 1) the
fact that e model cannot be calibeated  The steps employed for ths delineation o address moded
uncertanty were:
1) Pumpang Rate - For each well, o manimum hissoncal (flve-yess) pussping rate or s
engmeermg estimate of future pumping, whichever 1s greaer (Mimnesota Rules,
part 4720.5510, subpart 4)
2) Ambeent Flow Faeld « A composite of capture zo0es created from angles of flow that are
10 Segroes groater and 10 degrees lesser than the representative angle of ambient fow
(Mmnesota Rales, part 4720 5510, subgpan 5, B(2).
3) Agquifet Thickness - The open-hole interval for cach well was saed rather Sham » ropresentative
thickness of the agufes.

4) Probebedaty Analysis - The Oncka Model was used 10 extimane capture 2one peobability.

Raview copy pending MDH appeoval 13
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Capture aress were developed for & range of groundwater flow directions, aguifer permeahililics, and
times off srvel of one and tom years (Figure 7). As the model code uses constant inpm values for cach
fun, several posa were roquined b include all varmtions = inpu! parsmciers. Tahle 7 decoments tha

varahles used io address MLAEM Code model] encemamty.

Tabde 7 - Madel Paramseters Used in MLAEM Code Model Runas

Flew Aquifler
Well IHas harge Prevuts
File %ame aradient
ame im'iday) | m'idday) r.'m (e | Thickness | Remarks
I o Haws Mo
(M4074T)|  beseint iz 450 nzE | 177 i 457 }
I MP- Laral ) rh
4 T
(2407575 | vntrvas 10 Exi LS 455 (LR ) 4 457 o
degrees
B i
1 MP- |l :
2arsn| plwinen | HEE 450 oE | 187 e £57 im__F,_
; gy i Bease ow
(380758} hasei 113 a0 oo | 177 b1 s
2 SP-fand® h‘h
[A0TSE)| mimalbad | D150 = QOO | 16T | 2 a5y | Giwction "
S — degrees
BHase Meea
2 MIF-Landl_
40TE | pluspbaa | P25 450 nomE | 187 L 457 | direction phus
15|;|-|1q MO besetel | 410D 16E noeaE | e 34 140 Base flow
£ KP-E H_h'
13019 mivitim | HF s DOCE | 163 25 782 &recton .
degrees
sl s |l e |emm | w | » | 1m | ammkepe
(51 M009)  pleaii e ’ | -
- LEr i
[473633) "'“’""-"_'"’-'_" 4614 2157 a2 | 19 1 123 ]
Hiasie [lire
B MP#
@T363%) | minmioam | 444 2157 00032 183 L] 122 Mm
g
£ | MRL 48k 25T (5013 ! 1 24 123 s “:-
(#73633) | phs m” o
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Oucka Modd - Unceranty related 1o water levels reported on weldl recods ts based on the accuracy of
the ground clovason assigned % the woll usng topographec mags and the transiont variability of the
waler leveds ia the aquifier over tese. Waler levels B are peobably insccursie were identifiod using
data from 1) the CW1 database, and 2) DNR observation well measurements. Owly water levels that i
the two flow Belds (Fagure 2) wore used for the Oocka amalysss. Addisonally, assessment of the
Ouvcka isput parametens with regand 10 rainfall statsatics for the srca was used 10 further narTow e
statastical distnbwetion of hydraulic coaductivities used within the model

The Oncka Model helps o address uncenainties related % aquifer paramesers as vanatioss of the flow
field. A 10-year capture zome probability map (Figure 7) was genesatod for the Marshail-Pojk Rural
Water Systems welly; the values used for the Oneks Model are shown m Table 8. The fit
well with the capoure zones calculated from the MEAEM model. The probabaty maps
Marshall-Polk Resal Water Systom wolls show that sacertainty within a capture 2one incresses as the
destance feom 2 particulsr water supply well incoeases (Fagure 7).

Table 8 - Range of Values Used for the Oueka Modd

Hydraubs
Well Nember | FileName | Cesductivity ":"::“;‘ "'ﬂ"‘:"
(meters'day)
1 (280757) MP'l one 2-60 a5 25
3 2e88) MP2 one 260 a7 2
$(513019) MPS one 15 19 2
6 (471631) MPS o0e 2.2 122 2

4.5 Amendment Changes

Sigmaficamt changes in e available information mented a review of the exssung groundwater Sow
model used 1 delineste the WHPAS. A comperison of the two modols i gives in Teble 9 and the
DWSMAs are shown in Figure 1h. As indscated, one of the caprure zones modeled s 2001 i for a
well that & no longer in wse by the Marshall-Polk Rural Water Systom noar Euchd, approximately 17
miles 0 the south of the wells curently used. Becasse St well 3 0o longer in use, that DWSMA
delmcatod in 2001 is no longer valid and is not shown m Figure 1h

Tabde 9 - Semmary of Changes in the Delineation Criteria and Models

Delineation 2001 2011
PWS Pumpusg Wells S Weolls 240757, 240758, 4 wells (240757, 240758, 513019,
513019, 163384, 166210 473633)
Travel Time 10 yewurs 10 years
DWSMA Vulnembality | Low Low
Surface Waser Coatributon Node Nune
Model WHIFA, MLAEM MLAEM
Saturation Confined Comfined
Thicknesses 195 m o 240757 240758 4.57 m (290757 and 240758);
7.9 m well $1039 cnly 7.92 = (513019),
122 m (473031
Permoability 8.9 m'day at 240757 240758 9% 4 miday (240757 mad 240748);
21.2 m'day (513019),

Review copy pending VOH approval. 10
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5.4 miday well 51039 177 mv'day (473633)
Posomity 25% 25%
Recharpe (m/'day) Not ssessed Nol assessed
Head Boundanes Red River, head comtour, aguifer Head Cottours
mhomogeacities
PWS Famping Rates M1 mMd at 240757 240758 Illim&ys $7 amd 240758);
674 mAd at 513019 413 5m id.y(Sl”lO),
468 & m'iday (473633)
Other Pumping None NoucNene

5. Delineation of the Drinking Water Supply Management Area
The bouadanes of e Dnnking Water Supply Mansgement Areas (DWSMA) were dofined by the
public water supplier using the Sollowing features (Figure | )

o  Ceonter-lines of highways, streets, roads, or raitlroad nights-of - ways,

o  Public Land Survey coondinmes,

o Propenty or fence linos; o

o Polincal bosndanes.

6. Vuinerability Assessments

The Part | wellhead protection plan mchades the vulnerability assossments for the Marshall-Polk Ruml
Water Systems wells snd DWSMAs. These vulnerability assesaments are used 1 help define potential
comaminaton sources within cach DWSMA mad select appropriste messures for reducing the risk thae
they presont 10 the public water supply ovorall

6.1 Assessment of Well Vulnerability

The vuloerabelity assessment for cach well used by the Masshall-Folk Rural Water Syssem s listed in
Table | snd is based spon the following cosditions:

1) Well comstruction meeets curront State Well Code specifications (Mmnesota Rudes, pant 4725)
for Well 5(513019). Comtruction specifications for Wells | (240757), I (240758) and 6
(473435) are elther missing or do sot meet current Well Code requirements for grouting,

2) The gevlogic condations at all foswr well sites include & cover of clay-rich geologic matenials
over the aquifers used that is sufficient 1o retand of prevess e vertical movement of
comeaminants; and

5) Water samples collected Novessber 22, 2010 from all foar wells showed tritsus concentrations
that were below the method detectson limit.

6.2 Assessment of Drinking Water Supply Management Area Vulnerability

The valnersbeaty of Marshall-Polk Rursl Water System’s two DWSMAs & based upon the followieg
information:

Review copy pending NMOH approval, "
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1) Isotopic and water chomistry data from wells located withan the DWSMAs mdicate that the
qdrcoowum&-hmmwmmumhm«-dm

2) wuumwmummmummdm
ndicate that the aguifer exhitats a low 10 very low geolope senaitivity throughout both
DWSMAs sad is isolated from the direct vertical recharpe of surface water.

Therefore the DWSMASs have low vulnerabilicy mtings, = acoordance with the Minnesota W ellbead
Protection Rale (parts 4720 5100 30 4720 5590) and MDH gmdance documents.

7. Selected References
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1.0 Introduction

This document describes the amendments to Part [ of the wellhead pmh‘tiﬂn (WHP) plan for the
Marshall-Polk Rural Water System (PWSID 1450005). The purpose for amending the plan is to
address changes that have occurred since the plan was last approved in order to update the WHP
measures that are needed to protect public drinking water.

The current WHP plan was approved in October of 2001, and the deadline for the completion of
the amended plan is July 3, 2012. The Minnesota Department of Health (MDH) has conducted
the amendment to Part [ of the WHFP plan at the request of the Marshall-Polk Rural Water
System. The work was performed in accordance with the Minnesota Wellhead Protection Rule,
parts 4720.5100 1o 47205590,

2. 0 Plan Amendments

The proposed amendments that are contained in this document refer to pages in the Part 1| WHP
plan as described herein:

Walsh, J.F., (2001), Wellhead protection plan for the Marshall-Polk Rural Water System--Part |,
Minnesota Department of Health, 5t. Paul, Minn., 56 p.

2.1 Changes to the wells that are included in the amended WHP plan.

The description of the rural water supply system on page 5 is amended using the following table.
Wells that are no longer included are identified using strikesut. Bolding reflects the changes to

the wells from the current plan or refers to wells that are added as part of the plan amendment:

Table 1A - Water Supply Well Information

Casing | Casing Date

I{’-'H:IIIID E:E::r Use [:!I_;tmli?f ?;:'t? l]-!':l-::l{lfll!ﬂ E::;::::::ed Aquifer* Vﬂ::::]hility
Well 1 | 240757 P g 156 171 1976 DBEAA Low

Well 2 | 240758 P B 182 197 1976 OBAA Low

Wl Jaiisd 8 H4 24 1984

Well4  1obdH B i3 1233 1981

Well5 | 513019 P R 393 419 1992 QBAA Low

Well 6 | 473633 P 16 115 75 19490 QBAA Low

Mote: 1. Primary [P), Emergency (E}.
2. Quaternary Buried Artesian Aquifer, i.e. glacial sand and gravel materials
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3.1 Changes to the Wellhead Protection Areas

The wellhead protection areas (WHP As) that are presented on Figure 1 (page 3) and Figure 2
{page 4) are replaced with Figure 1 A and Figure 2A respectively. The discussion for these
changes is contained in this section of the amended plan. In addition, the amended emergency
response arcas (ERAS) that are based upon a one vear time of travel for each well are xincluded
in Figures 1A and 2A.

3.2 Changes to the Annual Volume of Water Discharged from the Water Supply Wells

The description of the daily volume of water pumped from each well on pages 8 and 9 is
amended using the following table:

Table 2A - Annual Volume of Water Discharged from Water Supply Wells

Modeled Daily
::::L U'&T“’ 006 | 2007 | 2008 | 2000 | 2010 Future Volume
Pumping igallons)

Well 1 240757 19.2 20,0 0.5 17.9 18.0 205 56,126
well 2 | 240758 19.2 200 | 2085 | 179 | 19.0 20.5 56,126
Well 5 513019 309 i5.0 0.8 345 36,5 300 109, 2410
Well 6 | 473633 38.3 375 | 425 | 452 | 425 452 123,751
System Total 166 | 1125 | 1143 | 1155 | 117 126.1 345243

- Lo

(Expressed as millions of gallons except where indicated, Bolding indicates greatest annual pumping
violume.)
3.3 Aquifer Test Plan

The current aquifer test plan was amended on August 22, 2011 to include well 6 (473633) and to
reflect that wells 3 (163384) and 4 (166210) are no longer used.

3.4 Aquifer Transmissivity

The discussion of aquifer transmissivity on page 9 is amended to include the estimated value of
23,222 ft*/day at well 6 (473633),

3.5 Method Used io Delineate the Wellhead Protection Area

Some aspects of the method used to delineate the wellhead protection areas differ from those
used in the previous delineation. The main difference was the use of a method that explicitly
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incorporates the estimated uncertainty in the transmissivity of the aquifer and the groundwater
flow direction. The discussion of the method used to delineate the wellhead protection area on
page 9 — 16 is replaced with the following:

The WHPAs for the Marshall-Polk Rural Water Supply wells were determined using a
combination of two methods. The first involved calculating the groundwater capture zone
deterministically using representative aquifer parameters that were input into MLAEM, a
groundwater modeling code (Strack, 1989). The second approach used the analytical
groundwater flow method Oneka (Barnes and Soule, 2002). The results of these separate
analyses are presented in Figure 1. Each resulting WHPA boundary is a composite of the
capture zones calculated using these two approaches (Figure I[}Thc input files for both models
are available at MDH upon request,

The MLAEM Code was selected because it is a semi-quantitative method capable of simulating
the influence of vertical infiltration and the pumping influence of multiple high-capacity wells, if
necessary. It produces a conservative estimate because aquifer recharge is not used as an input
parameter. It is appropriate to use MLAEM for these particular delineations because no flow
boundaries were directly observed in drillers’ logs in the area around the primary city wells, at
least in the areas defined by a 1-year and 10-year time of travel. It does have somewhat limited
capabilities to address aquifer settings that exhibit variable geologic conditions or variations in
the direction of the groundwater flow field,

The Oneka code (Barnes and Soule, 2003 ), was used to assess the probability of impacts that
local variations in hydrogeologic conditions may have on a well capture zone. This model treats
the aquifer properties and the available water level measurements as variable input parameters.
The locations of wells, water levels, and the aquifer geometry were evaluated using information
from the CWI1 database. For the solution, Oneka finds the flow field that best fits the network of
water level elevations by varying the values of the aguifer thickness and transmissivity. Oneka
then evaluates the probability of the capture of a given point based on the number of times it is
included in the capture arcas generated by the total number of solutions. The output from the
model is a capture zone probability map for the specified time of travel (10 years).

Results of Model Calibration and Sensitivity Analysis

Model calibration is a procedure that compares the results of a model to measured or known
values. This procedure can be used to define model validity over a range of input values, or it
can help determine the level of confidence with which model results may be used. As a matter
of practice, groundwater flow models are usually calibrated using water elevation observations.
However, owing to the relatively limited amount of water elevation data for the two separate
Quaternary sand and gravel aquifer units used by the Marshall-Polk Rural Water System, a
flowpath model based on available hydraulic head observations was calculated and a model
uncertainty analysis was conducted in place of a traditional model calibration. Flowpath lines
were calculated in the MLAEM Model using equations that reflected 1) a constant pumping rate,
2) direction of groundwater flow, 3) hydraulic gradient, 4) aquifer thickness, 5) aquifer
permeability, and 6) aquifer porosity. As such, it was a simple calculation of the portion of the
aquifer that contributes water, based on the width of the flow field that is affected by pumping.
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The Oncka Model was used to support the MLAEM results by using an iterative process to
provide the best fit for the ranges of values assigned to its input parameters. This helped to
define the subset of values for which the delineation results are most likely to reflect local
hydrogeologic conditions and, therefore, provide the best calibration results.

Model sensitivity is the amount of change in model results caused by the variation of a particular
input parameter. Because of the simplicity of the MLAEM model, the direction and extent of the
modeled capture zone may be very sensitive to any of the input parameters:

e The pumping rate directly affects the volume of the aquifer that contributegwyater to the
well. An increase in pumping rate leads to an equivalent increase in the voit¥me of
aquifer within the capture zone, proportional to the porosity of the aquifer materials.
However, the pumping rate is based on the results presented in Table 5 and, therefore, is
not a variable factor that will influence the delineation of the WHPAs.

e The direction of groundwater flow determines the orientation of the capture area.
Variations in the direction of groundwater flow will not affect the size of the capture zone
but are important for defining the arcas that are the source of water to each well, The
ambient groundwater flow fields that are defined in Figure 2 provide the basis for
determining the extent to which each model run reflects the conceptual understanding of
the orientation of the capture area for a well.

e An hydraulic gradient of zero produces a circular capture zone, centered on the well. As
the hydraulic gradient increases, the capture zone changes into an elliptical shape, with
the well centered on the down-gradient focal point. The hydraulic gradient was
determined by using water level elevations that were taken from wells that have verified
locations (Figure 2). Generally, the accuracy of the hydraulic gradient determination is
directly proportional to the amount of available data that describes the distribution of
hydraulic head in the aquifer,

e The aquifer thickness, permeability, and porosity influence the size and shape of the
capture zone. A decrease in either thickness or porosity causes a lincar, proportional
increase in the arcal extent of the capture zone; whereas permeability defines the relative
proportions of the capture zone width to length, A decrease in permeability decrecases the
length of the capture zone and increases the distance to the stagnation point, making the
capture zone more circular in shape and centered around the well.

tdressing Model U )

Using computer models to simulate groundwater flow necessarily involves representing a
complicated natural system in a simplified manner. Local geologic conditions may vary within
the capture area of the Marshall-Polk Rural Water System wells, but the amount of existing
information that is needed to accurately define this degree of variability is often not available for
portions of a WHPA. In addition, the current capabilities of groundwater flow models may not
be sufficient to represent the natural flow system exactly. However, the results are valid within a
range defined by the reasonable variation of input parameters for this delineation setting.
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The MLAEM Code, used as it was in these delineations, has limited capabilities to address these
kinds of uncertainties, other than by using multiple runs in which the following the six input
parameters are varied: 1) constant pumping rate, 2) hydraulic gradient, 3) direction of ambient
flow, 4) aquifer thickness, 5) aquifer permeability, and 6) porosity. The uncertainty associated
with the MLAEM Code results from 1) the model deficiencies mentioned above, 2) the
sensitivity of the code itself, and 3) the fact that the model cannot be calibrated. The steps
employed for this delineation to address model uncertainty were:
1} Pumping Rate - For each well, a maximum historical (five-year) pumping rate or an
engincering estimate of future pumping, whichever is greater (Minnesota Rules,
part 4720.5510, subpart 4).
2) Ambient Flow Field - A composite of capture zones created from angles of flow that are
10 degrees greater and 10 degrees lesser than the representative angle of ambient flow
{Minnesota Rules, part 4720.5510, subpart 5, B(2).

3) Aquifer Thickness - The open-hole interval for each well was used rather than a
representative thickness of the aguifer,

4) Probability Analysis - The Oneka Model was used to estimate capture zone probability.

Capture areas were developed for a range of groundwater flow directions, differences in aguifer
permeability, and times of travel of one and ten vears (Figures 1A and 2A). As the model code

uses constant input values for each run, several runs were required to include all vanations in
input parameters. Table 3A documents the variables used to address MLAEM Code model

uncertainty.

Table 3A - Model Parameters Used in MLAEM Code Model Runs

Agulfer
Discharge Transmissivity Flow Amgle |  Poresity
Well hame File Name E-J-H-lﬂ {“_I.H“_} Ciradicm N of E) ) Thicknew Hemarks
1 {40757y | MP-land?_ base ixl 21LS 450 007E 177 5 457 Base flow direction
MP- Lol Base flerar dancction
1 (240T5T) grinusl0.o8 b L ] 450 00028 167 25 447 eninus 10
BAP- Base [how duroctiom
I (240757) s 10,158 2125 450 (L0028 157 25 457 s 10 &
2{240758) | MPland?_ hase txi 2123 450 0028 177 23 457 Blase Mow dises i
MAP-land2 Base Mlow direciios
2[24073R) Ty 212.5 450 0.0028 167 25 457 104
MP-lamd2 Base flow direction
2{J075K) plus| 0.1t 212.5 450 2K 187 15 57 Ph i
S{s03009) MP-5 hase 150 4135 168 00032 193 15 702 Base Mow direction
P Base Now direction
S{51300%) | MP-5_ mimusi 0 4185 [[.3 Q0ny: 183 15 1492 s 10 &
Dase Now directicn
S(513018) | MP5_plusiona 4135 168 o3z 03 5 T s 10 Gegrees
& [473633) MP-B_bage el 584 2,157 00033 193 5 112 Base Nlaw direction
. Base flow direction
E[4T3633) | MP-E_ minusi01 aGa.d 2157 0.0032 1R 25 1r2 et 10 dgrees
Base flow direction
6473533} | MP-E_ plusl.oat 468.4 2,157 0.0032 ik 25 1r2 plus 20 degrees
b

61




O:\DwpSwp\Project\NWA\Marshall-Pope Rural Water\Reports

Oneka Model - Uncertainty related to water levels reported on well records is based on the
accuracy of the ground elevation assigned to the well using topographic maps and the transient
variability of the water levels in the aquifer over time. Water levelsphat are probably inaccurate
were identified using data from 1) the CW1 database, and 2) DNR o ation well
measurements. Only water levels that fit the two flow fields were used for the Oneka analysis.
Additionally, assessment of the Oneka input parameters with regard to rainfall statistics for the
area was used to further narrow the statistical distribution of hydraulic conductivities used within
the model.

The Onecka Model helps to address uncertainties related to aquifer parameters as vanations of the
flow field. A 10-year capture zone probability map for wells 1 (240757), 2 (240758), and 5
9513019) is shown in Figure 3A and another for well 6 (473633 is shown in Figure 4A. The
values used for these Oneka Model runs are shown in Table 4A. The Oneka results fit well with
the capture zones calculated from the MLAEM model. The probability maps for the Marshall-
Polk Rural Water System wells show that uncertainty within a capture zone increases as the
distance from a particular water supply well increases.

Table 4A - Range of Values Used for the Oncka Model

Hydraulic
Well Number File Name Conductivity Thickness (meters) Porosity (%)
(meters/day)
1 (240757) MP1.one 2-60 4.57 25
2 (240758) MP2.0one 2-60 4.57 25
5(513019) MP5.0onc 15-34 7.92 25
6(473633) MP6.one 2-24 12.2 25

4.0 Delineation of the Drinking Water Supply Management Arca

The delineation of the drinking water supply management area (DWSMA) on page 16 is
amended to reflect the changes to the WHPAs for wells 1 (240757), 2 (240758), and 5 (513019)
in the Warren well ficld and the addition of well 6 (473633) at a separate location. The
boundaries of the two DWSMAs (Figures 1A and 2A) were determined using the following
criteria:

¢ Center-lines of highways, streets, roads, or railroad rights-of-ways;

¢ Public Land Survey coordinates:;

e Property or fence lines; and

e Political boundaries

5.0 Assessment of Well Vulnerability
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The assesament of well vulnerability on pages 49 - 56 is replaced with the following:

The vulnerability assessment for each well used by the Marshall-Polk Rural Water System is
listed in Table 1 and is based upon the following conditions:

1) Well construction meets current State Well Code specifications (Minnesota Rules,
part 4725) for Well 5 (513019). Construction specifications for Wells 1 (240757), 2
{240758) and 6 (473633) are either missing or do not meet current Well Code

requirements for grouting;

2) The geologic conditions at all four well sites include a cover of clay-rich geologic
materials over the aquifers used that is sufficient to retard or prevent the vertical
movement of contaminants; and

3) Water samples collected November 22, 2010 from all four wells showed tritium
concentrations that were below the method detection limit.

6.0 Drinking Water Supply Management Area Vulnerability Assessment

The assessment of DWSMA vulnerability on page 50 is amended to include a low vulnerability
that is assigned to the DWSMA shown in Figure 2A for well 6 (473633).

7.0 References
The following references are added to those listed on page 16:

Bamnes, R.J., and Soule, R.G. (2002), Oneka: A simple analviical element model for stochastic
capture zone delineation, 8 p., 8t. Paul, Minn., draft paper.

Blandford, T.N., and Huyakorn, P.S. (1991), WHPA 2.0: A modular semi-analvtical model for
the delineation of wellhead protection areas, EPA 68-08-0003, U.S. Environmental Protection
Agency, Office of Ground-Water Protection, Washington, D.C., 246 p.

Blum, J.L. (1997}, dAnalvsis of Marshall-Polk Rural Water System Pumping Test Data,
Minnesota Department of Health, St. Paul, MN, 35 p.

Fetter, C.W. (2001), Applied Hvdrogeology, 4" ed., Prentice-Hall, Upper Saddle River, N.J., 598
p.

Geologic Sensitivity Project Workgroup (1991), Criteria and guidelines for assessing geologic
sensitivity of ground water resources in Minnesota, Minnesota Department of Natural Resources,
Division of Waters, 5t. Paul, Minn., 122 p.

Strack, O.D L. (1989), Groundwater mechanics, Prentice Hall, Englewood Cliffs, N.J., 732 p.
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Figure 1A Amended WHPA and DWSMA for Wells 1(240757), 2 (240758), and 6 (473633)
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11

Well 6 (473633)

Figure 2A Wellhead Protection Area and Drinking Water Supply Management Area for
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Figure 3A Comparison of ONEKA Analysis and MLAEM WHPA Boundaries for
Well 1(240757), Well 2 (240758), and Well 5 (513019)
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1.0 Introduction

This document describes the amendments to Part | of the wellhead protection (WHP) plan for the
Marshall-Polk Rural Water System (PWSID 1450005), The purpose for amending the plan is to

address changes that have occurred since the plan was last approved, in order to update the WHP
measures needed to protect public drinking water.

The current WHP plan was approved in October of 2001, and the deadline for the completion of the
amended plan is July 3, 2012. The Minnesota Department of Health (MDH) conducted the
amendment to Part [ of the WHP plan at the request of the Marshall-Polk Rural Water System. The

work was performed in accordance with the Minnesota Wel

4720.5590,

2.0 Plan Amendments

E}Eﬂd Protection Rule, parts 4720.5100 to

The proposed amendments that are contained in this document refer to pages in the Part | WHP plan as
described herein:
Walsh, I.F., (2001), Wellhead protection plan for Marshall-Polk Rural Water System--Part |,

Minnesota Department of Health, St. Paul, Minn., 56 p.

2.1 Changes to the Wells Included in the Amended WHP Plan

The description of the rural water supply system on page 5 is amended using the following table.
Wells that are no longer included are identified using steikeewt. Bolding reflects the changes to the
wells from the current plan or refers to wells that are added as part of the plan amendment.

Table 1A - Water Supply Well Information

Local [ . Casing | Casing | Well Date Wel
Well Nm;m Use' |Diameter| Depth | Depth | Constructed/ | Aquifer’ Valnerabiik
1 {inches) @ (feet) (feet) Reconstructed ¥
Well 1 | 240757 P B 156 171 1976 DBEAA Lanw
Well2 | 240758 | P 8 182 197 1976 QBAA Low
Well-3 | 163384 8 04 124 1981
Well-4 | 166210 8 103 123 1981
Well 5 | 513019 | P 8 393 419 1992 QOBAA Low
Well 6 | 473633 | P 16 135 a7s 1990 QBAA Low
Mote: 1. Primary (F) Well
2. Quaternary Buried Artesian Aquifer, i.e., glacial sand and gravel materials
2
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3.0 Changes to the Wellhead Protection Areas

The wellhead protection areas (WHPAs) that are presented on Eigure 1 (page 3) and Figure 2 (page 4)
are replaced with Figure 1A and Figure 2A, respectively. The lagscussion for these changes is
contained in this section of the amended plan. In addition, the amended emergency response areas
(ERAs) that are based upon a one year time of travel for each well are included in Figures 1A and 2A.

3.1 Changes to the Annual Volume of Water Discharged from the Water Supply Wells

The description of the daily volume of water pumped from each well on pages 8 and 9 is amended
using the following table.

Table 2A - Annual Volume of Water Discharged from Water Supply Wells

|

],:: ::L ”:::“"’ 2006 | 2007 | 2008 | 2009 | 2010 “:m'f VI-:::J I:u
Pumping (gallons)

Well1 | 240757 | 192 | 200 | 205 | 179 | 190 20.5 56,126

well2 | 240758 | 192 | 200 | 205 | 179 | 190 20.5 56,126
well5 | 513019 | 399 | 350 | 308 | 345 | 365 39.9 109,240
Well6 | 473633 | 383 375 | 425 | 452 | 425 452 123,751
System Total 1166 | 1125 | 1143 | 1155 | 117 126.1 345,243

(Expressed as millions of gallons except where indicated. Bolding indicates greatest annual pumping volume.)

3.2 Aquifer Test Plan

The current aguifer test plan was amended on August 22, 2011, to include Well 6 (473633) and to
reflect that Wells 3 (163384) and 4 (166210) are no longer used.

3.3 Aquifer Transmissivity

The discussion of aquifer transmissivity on page 9 is amended to include the estimated value of
23,222 f¥/day at Well 6 (473633),

3.4 Method Used to Delineate the Wellhead Protection Area

Some aspects of the method used to delineate the wellhead protection areas (WHPAs) differ from
those used in the previous delincation. The main difference was the use of a method that explicitly
incorporates the estimated uncertainty in the transmissivity of the aquifer and the groundwater flow
direction. The discussion of the method used 1o delineate the wellhead protection area on pages 9-16 is

replaced with the following.
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The WHPAs for the Marshall-Polk Rural Water System wells were determined using a combination of
two methods. The first involved calculating the groundwater capture zone deterministically using
representative aquifer parameters that were input into MLAEM, a groundwater modeling code (Strack,
1989). The second approach used the analytical groundwater f1 ethod Oneka (Barnes and Soule,
2002). The results of these separate analyses are presented in Fi 1A. Each resulting WHPA
boundary is a composite of the capture zones calculated using these two approaches (Figure 1A). The
input files for both models are available at MDH upon request.

The MLAEM Code was selected because it is a semi-quantitative method capable of simulating the
influence of vertical infiltration and the pumping influence of multiple high-capacity wells, if
necessary. It produces a conservative estimate because aquifer recharge is not used as an input
parameter. It is appropriate to use MLAEM for these particular delineations because no flow
boundaries were directly observed in drillers’ logs in the area around the primary city wells, at least in
the areas defined by a |-year and 10-year time of travel. It does have somewhat limited capabilities to
address aquifer settings that exhibit variable geologic conditions or variations in the direction of the

groundwater flow field.

The Oneka Code (Barnes and Soule, 2003) was used to assess the probability that local variations in
hydrogeologic conditions may have an impact on a well capture zone. This model treats the aquifer
properties and the available water level measurements as variable input parameters. The locations of
wells, water levels, and the aquifer geometry were evaluated using information from the CWI
database. For the solution, Oneka finds the flow field that best fits the network of water level
clevations by varying the values of the aquifer thickness and transmissivity. Oneka then evaluates the
probability of the capture of a given point based on the number of times it is included in the capture
areas generated by the total number of solutions. The output from the model is a capture zone
probability map for the specified time of travel (10 years).

Results of Model Calibration and Sensitivity Analysis

Model calibration is a procedure that compares the results of a model to measured or known values.
This procedure can be used to define model validity over a range of input values, or it can help
determine the level of confidence with which model results may be used. As a matter of practice,
groundwater flow models are usually calibrated using water elevation observations. However, owing
to the relatively limited amount of water elevation data for the two separate Quaternary sand and
gravel aquifer units used by the Marshall-Polk Rural Water System, a flowpath model based on
available hydraulic head observations was caleulated and a model uncertainty analysis was conducted
in place of a traditional model calibration. Flowpath lines were calculated in the MLAEM Model
using equations that reflected 1) a constant pumping rate, 2) direction of groundwater flow,

3) hydraulic gradient, 4) aquifer thickness, 5) aquifer permeability, and 6) aquifer porosity. As such, it
was a simple calculation of the portion of the aquifer that contributes water, based on the width of the
flow field that is affected by pumping.

The Oneka Model was used to support the MLAEM results by using an iterative process to provide the
best fit for the ranges of values assigned to its input parameters. This helped to define the subset of
values for which the delincation results are most likely to reflect local hydrogeologic conditions and,

therefore, provide the best calibration results.

72



Model sensitivity is the amount of change in model results caused by the variation of a particular input

parameter. Because of the simplicity of the MLAEM Model, the direction and extent of the modeled

capture zone may be very sensitive to any of the input parameters:

* The pumping rate directly affects the volume of the aquifer that contributes water to the well.

An increase in pumping rate leads to an equivalent increase in the volume of aquifer within the
capture zone, proportional to the porosity of the aquifer materials. However, the pumping rate
15 based on the results presented in Table 5 and, therefore, is not a variable factor that will
influence the delineation of the WHPAs.

* The direction of groundwater flow determines the orientation of the capture area. Variations in
the direction of groundwater flow will not affect the size of the capture zone but are important

for defining the areas that are the source of water to each well. The ambient groundwater flow
fields that are defined in Figure 2 (previous report) provide the basis for determining the extent
to which each model run reflects the conceptual understanding of the orientation of the capture

area for a well.
* An hydraulic gradient of zero produces a circular capture zone, centered on the well. As the

hydraulic gradient increases, the capture zone changes into an elliptical shape, with the well
centered on the down-gradient focal point. The hydraulic gradient was determined by using
water level elevations that were taken from wells that have verified locations (Figure 2,
previous report). Generally, the accuracy of the hydraulic gradient determination is directly
proportional to the amount of available data that describes the distribution of hydraulic head in

the aguifer.

* The aquifer thickness, permeability, and porosity il:;lumnc the size and shape of the capture
zone. A decrease in either thickness or porosity causes a linear, proportional increase in the
areal extent of the capture zone; whereas permeability defines the relative proportions of the
capture zone width to length. A decrease in permeability decreases the length of the capture
zone and increases the distance to the stagnation point, making the capture zone more circular
in shape and centered around the well.

Addressing Model Uncertainty

Using computer models to simulate groundwater flow necessarily involves representing a complicated
natural system in a simplified manner. Local geologic conditions may vary within the capture arca of
the Marshall-Polk Rural Water System wells, but the amount of existing information that is needed to

accurately define this degree of variability is often not available for portions of a WHPA. In addition,
the current capabilities of groundwater flow models may not be sufficient to represent the natural flow
system exactly. However, the results are valid within a range defined by the reasonable variation of

input parameters for this delineation setting.

The MLAEM Code, used as it was in these delineations, has limited capabilities to address these kinds
of uncertainties, other than by using multiple runs in which the following the six input parameters are
varied: 1) constant pumping rate, 2) hydraulic gradient, 3) direction of ambient flow, 4) aguifer
thickness, 5) aquifer permeability, and 6) porosity. The uncertainty associated with the MLAEM Code
results from 1) the model deficiencies mentioned above, 2) the sensitivity of the code itself, and 3) the
fact that the model cannot be calibrated. The steps employed for this delineation to address model

uncertainty were:
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1) Pumping Rate - For each well, a maximum historical (five-year) pumping rate or an
engineering estimate of future pumping, whichever is greater (Minnesota Rules,
part 4720.5510, subpart 4).
2) Ambient Flow Field - A composite of capture zones created from angles of flow that are
10 degrees greater and 10 degrees lesser than the representative angle of ambient flow

(Minnesota Rules, part 4720.5510, subpart 5, B(2).
3) Aquifer Thickness - The open-hole interval for each well was used rather than a representative
thickness of the aquifer.

4) Probability Analysis - The Oneka Model was used to estimate capture zone probability.

Capture areas were developed for a range of groundwater flow directions, differences in aquifer
permeability, and times of travel of one and ten years (Figures 1A and 2A). As the model code uses
constant input values for each run, several runs were required to include all variations in input
parameters. Table 3A documents the variables used to address MLAEM Code model uncertainty.

Table 3A - Model Parameters Used in MLAEM Code Model Runs

fer
e I o B K A e P
(mlm) MP-land2_basetst | 2125 450 0.0028 177 2 457 | Base flow direction
& ‘0'.,5.,) s g 2125 450 0.0028 167 457 B;_f‘m“‘l“(‘)m
(240757 | MP-1and2_plusioaxt | 2125 450 0.0028 187 as7 9{:““;‘;’ m
@2 ‘027”) MP-Jand2 _ basc.txt 2125 450 0.0028 177 4,57 | Base flow direction
(2402753) perery- 2125 450 0.0028 167 457 mmw
2 ‘02.,”) MP-land2_pluslOtxt | 2125 450 0.0028 187 25 457 Bf:_ﬂ:v: m
&1 35019) MP-S_base txt 4135 168 0.0032 193 2 792 | Base flow direction
i 35019) MP.S_minuslOtxt | 4135 168 0.0032 183 2 792 "';i:umm
(snssow) MP-S_ plus]0.txt 4138 168 0.0032 203 28 792 Bf:m";’: m“'ﬂ
(47::533) MP-6_base. txt 4684 2,157 0.0032 193 25 122 | Base flow dircction
(.73663,, MP6_minusiOtxt | 4684 2,157 0.0032 183 25 122 ""'."l‘|Iu m‘m
(47313 1 MP-6_ plus10,ext 468.4 2,157 0.0032 203 25 122 B;emﬂr: ds:i:::i'on

Oneka Model - Uncertainty related to water levels reported on well records is based on the accuracy of
the ground ¢levation assigned to the well using topographic maps and the transient variability of the
water levels in the aquifer over time. Water levels that are probably inaccurate were identified using
data from 1) the CWI database, and 2) DNR observation well measurements. Only water levels that fit
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the two flow fields were used for the Oneka analysis. Additionally, assessment of the Oneka input
parameters with regard to rainfall statistics for the area was used to further narrow the statistical

distnbution of hydraulic conductivities used within the model. %

The Oneka Model helps to address uncertainties related to aquifer parameters as variations of the flow
field. A 10-year capture zone probability map for Wells 1 (240757), 2 (240758), and 5 (513019) is
shown in Figure 3A and another for Well 6 (473633) is shown in Figure 4A. The values used for these
Oneka model runs are shown in Table 4A. The Oneka results fit well with the capture zones calculated
from the MLAEM Model. The probability maps for the Marshall-Polk Rural Water System wells
show that uncertainty within a capture zone increases as the distance from a particular water supply

well increases,

Table 4A - Range of Values Used for the Oneka Model

Hydraulic
Well Number File Name Conductivity | Thickness (meters) | Porosity (%)
(meters/day)
1 (24075T) MP1.one 2 - 60 4.57 25
2 (240758) . MP2.one 2-60 4.57 25
| 5(513019) MP5.one 15-34 7.92 25
6 (473633) MP6&.one 2-24 12.2 25

4.0 Delineation of the Drinking Water Supply Management Area

The delineation of the drinking water supply management area (DWSMA) on page 16 of the previous
report is amended to reflect the changes to the WHPAs for Wells 1 (240757), 2 (240758), and 5
(313019) in the Warren well field, and the addition of Well 6 (473633) at a separate location, The
boundaries of the two DWSMAs (Figures 1A and 2A) were determined using the following criteria:

» Center-lines of highways, streets, roads, or railroad rights-of-ways;
* Public Land Survey coordinates;
* Property or fence lines: and

# Palitical boundaries.

5.0 Assessment of Well Vulnerability
The assessment of well vulnerability on pages 49-56 is replaced with the following.

The vulnerability assessment for each well used by the Marshall-Polk Rural Water System is listed in
Table 1A and is based upon the following conditions:

1} Well construction meets current State Well Code specifications (Minnesota Rules, part 4725)
for Well 5 (513019). Construction specifications for Wells 1 (240757), 2 (240758) and 6
(473633) arc either missing or do not meet current Well Code requirements for grouting,
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2) The geologic conditions at all four well sites include a cover of clay-rich geologic materials
over the aquifers used that is sufficient to retard or prevent the vertical movement of

contaminants.
3) Water samples collected November 22, 2010, from all four wells showed tritium concentrations
that were below the method detection limit.

6.0 Drinking Water Supply Management Area Vulnerability Assessment

The assessment of DWSMA vulnerability on page 50 is amended to include a low vulnerability that is
assigned to the DWSMA shown in Figure 2A for Well 6 (473633).

7.0 References
The following references are added to those listed on page 16:

Bames, R.J., and Soule, R.G. (2002), Oneka: A simple analytical element model for stochastic capture
zone delineation, 8 p., St. Paul, Minn., draft paper.

Blum, 1.L. (1997), Analysis of Marshall-Polk rural water system pumping test data, Minnesota
Department of Health, St. Paul, Minn., 35 p.

Fetter, C.W. (2001), Applied hydrogeology, 4™ ed., Prentice-Hall, Upper Saddle River, N.J., 598 p.
Geologic Sensitivity Project Workgroup (1991), Criteria and guidelines for assessing geologic
sensitivity of ground water resources in Minnesota, Minnesota Department of Natural Resources,
Division of Waters, St. Paul, Minn., 122 p.

Strack, O.D.L. (1989), Groundwater mechanics, Prentice Hall, Englewood Cliffs, N.J., 732 p-

Strack, O.E., and Strack, F.D. (1997), A tutorial to miaem and slaem, Strack Consulting, Inc., 71 p.
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Figure 1A - Amended WHPA and DWSMA for Wells 1 (240757), 2 (240758), and 5 (513019)
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Figure 3A - Comparison of ONEKA Analysis and MLAEM WHPA Boundaries for
Well 1(240757), Well 2 (240758), and Well 5 (513019)
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APPENDIX I
POTENTIAL CONTAMINANTS
SOURCE INVENTORY
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Marshall Polk Rural Water — Potential Contaminants Source Inventory

MDH Name Address Parcel # Potential Status Comments
Facility Contaminant
# Source Type
1 Larry & | 24943 State 09-204-001 Well Active Domestic Well
Donna HWY 1 NW
Laudal Warren, MN

©  pwss 00078015 03 045 06
- —— s [Vliles
[ [whpa
Figure 3

Marsha

® well

Il and Polk Rural Water System
Potential Contaminant Source Inventory

N

A
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UNIQUE WELL NO. | 240757

COUNTY | Marshad

Disting Vibta voteison Do INNER WELLHEAD MANAGEMENT ZONE (IWMZ) -
& Pat Mermate 84104087 POTENTIAL CONTAMINANT SOURCE INVENTOR[X(PCSI) REPORT
PUBLIC WATER SYSTEM INFORMATION W
PWS ID | 1450005 COMMUNITY
NAME | Marshall-Pok Rural Water System
ADDRESS | Marshall-Polk Water Superintendent. 401 North Man, Warren. MN 56762
FACILITY (WELL) INFORMATION
NAME | Well #1 IS THERE A WELL LOG OR
ADDITIONAL CONSTRUCTION
FACILITY 1D | S01 INFORMATION AVAILABLE?

O YES (Please nttach o copy)
O ~xo O UNDETERMINED

| ewsip ( FaciLTY D || 1450005 501 ||  usmigueweiLno. || 240757 |
ISOLATION DISTANCES (FEET) LOCATION
PCSI ACTUAL OR POTENTIAL Minimum Distances Within | Dist.
cope CONTAMINATION SOURCE eommunte | Mo | 2 200k | from [52%
ommunity Well* Yl
community YIN/UL Wolt
“ACY | Agreutusl chamical buned siping ) 50 s
"AC2 | Agrosituesd Mpie tanks or for retal sale or 2] N
whe, N0 BNGE Lk o COManer mxseedng But Sggregate volume sxceeding
56 gal_or 100 Ibs_dry weight
ACP Agrcaitursl chamical Sank or containes with 28 gal or more or 100 s or 140 1590 N
or ) o
ACS Agrcutiral 2L OF eQUS! filing or ch W9 area wih 100 100 N
sefeguards
ACR Agricutural | siovage o ¢ g or ok g area wih £ 0 N
sateguards and rocfed
ADW | Agricutural crainage weif' (Class V well - Begei’) ) 50 N
AAT | Ashydro tark ( y tank) 50 50 N
ABY Animal buiaing, feediol, confinement ares. of hannel, C. 1 10 1 0 anma und 0 20 100440 N
{stockyerd)
AB2 Anima bulding or poultry Buliding, Inchading & hore riSng srea. mare BSan 50 50 100 N
1.0 animal unt
ASS | Animal bural ares. mooe than 1.0 animar unt 50 50 N
FWE | Animal feeding or warlenng area wihin o pasture, more han 1.0 asimal unit 50 50 100 "
AF1 Anmal feedict, untocfed. 300 o mare arisal unds (siockyard) 100 100 200 N
AFZ Anmal feedict, more than 1.0, tut less San 300 animer units (ssockyand) 50 50 100 N
AMA | Anmal manute spploation use Sacredon | use dacreton N
REN | Ammal rendecing plant 50 50 N
M5t | Manure (iguid) storage basin of lagoon, med or f 300 300 600 "
M52 Marure {bgud) 100 Bian O lBpoon, approved asrthan lear 150 150 300 N
MSy Manure (‘qud) storage basn o lagoon, approved concrete o COMPoshe 100 00 200 N
Iner
M54 Manure (s0bd) S1080e ared, Nt Covered with & rool 100 100 200 N
OSC | Open storage for crops wse discretion | use discreton N
| SSTS |
AR Absorpton srea of a sol dlaper ¥ e fow gr than 10,000 poe] 30 &0 N
Sty
A2 | Absomton area of 2 s0d dispersal system serving a faciity handing 150 150 300 .
10,000 or less
AAD Absorpson area of & 808 diapersal system, averags Now 10,000 gal /day or £0 50 100 N
loss
AAE | Atscpiion ares of & SoF GHpIrSM Sysiem sarving mutigle famiy S0/200/150% | S0/200/150% | 100000000°| N
of & non facity and has e capacty © serve 20 o
more persons per day (Class V wel)
csP Cesspoct 5 75 150 N
AGG | Dry weil loaching pit, seepage pit 75 7% 150 N
*FO1 | Floor amin, grate, of trough connecied 10 & burod sewsr 50 50 N
o2 Floor demin, grate, or rough ¥ Buried sewer i ar-losied. approved matena's. % 2 N
serving one bulding, or two of leas sisgle-famdy residences
‘GWY | Gray-waler dspersal ares 50 50 00 N
LC1 | Large capacity cessgoois (Class V well - Begal)' 75 75 150 N
052011 1
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PWS ID | FACILITY ID || 1450005 501

|| umaue weL no.

|| 240757

grainaga diich [hoids wmwed S PONi™S oF movs)

ISOLATION DISTAMCES [FEET) LOCATHIN
PCE ACTUAL OR POTENTIAL Minimum Distances Within | Dusi.
CODE CONTAMINATION SOURCE e, Mon: Sensitive o0 FL | from et
ity COMmnicy ol WiINAW]| Wl 17
L) Mmm__ﬂm(ﬂ-uvw-mr gl slegal M
PR [Privey, manipaaria bl £0 &0 10 M
PR2 | Poriabie {pry ) or ioet 50 20 [
&EY ‘Wmleright sand filar, peat ther. or conatrucied welland 50 50 M
BET o sk 53 50 M
HTK Smwage heldng tank. waledghi 50 50 M
8E1 SHvage U aphety 100 gal o mees &0 L] M
552 Srirwilph Au=—p cap lens than 100 gl ested, configming 1o nue 50 20 M
5T Serwa( e Teaimeni o, watangn &0 L= M
581 Sl burmd, dpproeed matanals asied. serang one beilding, or teo o 50 ] ]
les mingielamiy residences
EB2 Sawii, burmed, coliscion, menicipal. serving 8 Taci By Fanding infecious o B0 B [
P2 vk ik i nam
W Waler repfment bacimngh holiing Dashs, reclaim basin of sunge Laink with 58 g H
8 st v
"WE2 | Wi DT bl kih Rokling b, reclin baaks, on lumge Lk with b=l mn N
L] AW PITIBCInG BEWaT CONNECHN
Land ication
EFT | Land spreading avea o sewige, septage_or sludga 0 0 | we | W |
Solid Waste Related
[} Comearcal oompod! ki ki 50 )
cM Conslniction or demolion deons dispossl sea L] 50 180 [
"HAN Househokd 2oie] widile ddpsdll bhed, Gifghe dcdeion 0 50 1040 )
LF1 Langlil, peerretiesd deemaivion debra, ump, 0 mised muncps 20ld wase 200 300 ] M
Trom fosil]
Swy Scrap yard (] ] N
BT Sivbd welickda raiilid ilibon b2l B M
Storm Water Related
801 Sleimn walss dewn pips, B inchas or geeatnr in damater ] s H
S Slom waler drnage welP (Class W well - ilegai) (=) 54 H
BM1 Sigwm wille pond greale Ran 2000 gal o] 15 N
Wills and Borings
“EB1 Elwvatar benng. nol confomng i nie L] &0 W
“EBZ | Blevain' boring oonloemeng b s ] 20 W
T Masikng wal record dusl reond disl L
WEL Cpaming wel pened Al recore ol 7]
UL | Urotied, ufdiiabind witll & Bariag 5 &0 M
General
| "Rt | Ciasern of maanvin, Bunss, nonp e WY SR T = ]
PLM Contmmingnt plume &0 [ [
O | Cooling wirlss pond, induslrial 0 ] 100 M
[u o] Dwicing chamicals, Bull rosd &0 [ 100 [
"ET1 Efecincal ransforme’ SIo7egs s oi-filed 2] b M
GAY | Geiren or massaus 50 53 Ll
LF1 Grarenl pociei or Feench drain jor clear willer drainage only ol i M
*HE1 Hurardou subsianos bured piping -] L] ]
M52 Hazariows sulsiance lask or con@inar, above pround o usdarground, 58 1580 1480 7]
il & mot o 100 Ibe & =o dry eeghl witoul sateguscds
M5 Harmdous sebatance lank of conlang:, sbove ground o undirgrousd, 56 100 100 ]
g8, or more, or 100 e, or more dry wegivl with salepuarnds
HES Hazardous tubilEnss Suliple 78 Lanky o for meaEzan bl 50 50 4
refail sale of usa, no single Tank of conlainer exceeding 58 gal or 100 iba.,
Bul aggragatn volime excesdig
H#F Highaat matar or Aood laval i) I, M
"HE1 | Harisostal ground scurcs ciosad loop hest sscranger bursd piping 50 &2 M
a2z Horizoeinl grouined Sourcs colsd oo hisl Eachangss Buned pging and L] 19 ]
horgonia ppeng, approyved maienals and heat anster Jud
D Idusiiial wisls Siapoia el (Ca Vol l=gai® sagal' ]
e Imtmroepinr. includng o fammabie wasie o sediman -] L] N
OH1 Chrdinary Righ wier kvl O @ WBam, frelr pond likl redereor, or F] ¥ M

Lot
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ISOLATION DISTANCES (FEET) LOCATION
Pl ACTUAL OR POTENTIAL Minimum Distances Within | Dist
Cooe CONTAMINATION BOURCE T Mon | Pt | oere | from
Community Wl
I:ﬂ!ﬂl-uw YINIU] Wall
"FP1 Flroiaiim Durd paping 5 £ M
JPPY | Pabldum of chuse ol pipsling i 8 relinery of distribabion caner 190 150 . ]
PT1 Pebpieum mne o contaings. 9100 gal. or mone, withoul safeguancs 150 150 M
PT2 Pebolaum Wnk & sonteing. 1100 gal :rmr-_mh-hi,-m. 150 160 ]
P13 Peiroleuw lank o coniainer. buried, betwesn B3 and 1100 gal & 50 M
BTl P d L £ not Busied, Betensn S8 gl 1100 gal L Fu] ]
P ’lwu'ﬂlﬂwﬂmmwiﬂlnﬂ &0 n M
Pt Pl tan] of CoRtmENETS T Ml ST S e 0 L5 50 180 [T
Eal Swsrmiing poadl, in-greund w0 0 M
" Werical taal euchangas, hiezonial pping confarming o ruke & il 1]
"M ‘Werhtal Ml exchanged Pebtial] gafeng. conloimng o sula & EE] M
VR mhﬁMMMw-ﬂmm W00 300 800 1]
"W Vasemaier spiay Frgalion pred, munegdl of Rdusttal 150 150 L] i)
WS Vaasbrmwter slasdiyalion pond, indfusinal 150 150 ) M
WS Vastweater sladizmion pond, musipal, 500 oF moee gal iecreddly of 00 BoD M
WEY | Wasewater sabdicaten Jond motkisal b than 200 gal decaiday of 150 150 300 M
maing
AT A -l Eanks snd P iﬂ‘lﬂﬂ- planly 00 N
W2 WVher reatmeni DRCiwnEn 08008 anss 50 50 100 L ]
| Additional Sources (If there is more than one source listed above, please indicate here).
Potential Contamination Sources and Codes Based on Previous Versions of this Form
WAT | Sareamn. rver, pond lake, webland [ [ ¥ 115
PLE Froperiy lne of easemen 53 [ ¥ [
" New pOTENGS CONIEMIRenT EDUTE
Ul e weill Bk ledd thin S0 Teal of wabartigse cading, and which [ nsf cidad below @ g laspar o [ g madecialy of af et 100 in thickaays

T Thade deurend, keswn ai Class W undeeground injectics welly, sre requlsted by tha lefaral U, [nvirgnmantal Probection Agency
' Thade dcuices ire chasilied as Megal by Minnesots Beley, Chapier 4775%

huslation divtance iv determined by svneage o per day or @ 5 Teclity kanaies Inleo o oo pabologeosl warie
A communiny public wacer - uepply well mu bee & sdnirem of S0 fedl feom 8 peticlesm Lank of OonLibei, unkiss e link & Comaing (8 used b imaijendy peripleg
mead |8 lguied In 3 rosm o Balbdeg separate Tram the DESmUATy will, Jnd H of Soelle -will conilfeies wilh ik S5leclion bBlween wiilli, & 1§ prolscted with
seiordary CofainmenL

This form ks BEE on e New iBoIELON SElances in Minnesota Fules, Chaper 4725, reisted 1o wells and bofngs sdopsed August 4,
2008, and Minnesota Rules, Chapler 4720, redaied 1o wellhesd probecticn,

95
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| SETBACK DISTANCES || All potential contaminant sources must be noted on sketch.

RFecord the distance and approximate compass bearing of each potential contaminant source fram the well
and identify the source using the "Source Code”. Unlabaled points on the map are unsealed wells,

Uﬂ

%

45°
s
7
/-
i
E?G-a &0 100 ] [IL]] ED.;.
v N
s N\
/ AN
225 \135“
180*
Were the isolation distances maintained for the new sources of contamination? Y M M A
Is the system monitoring existing nonconforming sources of contamination? ¥ M MNiA

Reminder Question: Were the wellhead protection measure(s) implemented?

INSPECTOR | Strodiman, Mike | pare [ 7-28-201

paRM 4
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WHP MEASURE DATE |
RECOMMENDED WELLHEAD PROTECTION (WHP) MEASURES IMPLEMENTED? I
YorN VERIFIED

COMMENTS

For further information, please contact:

Minnesota Department of Health
Drinking Water Protection Section
Source Water Protection Unit
P.O. Box 64975

St. Paul, Minnesota 55164.0975

Section Receptionist: 651-201-4700
Division TDD: 651-201-5797 or MN Relay Service @ 1-800-627-3529 and ask for 651-201-5000

a0 )
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Frasexeve ~uem Drpman

INNER WELLHEAD MANAGEMENT ZONE (IWMZ) -

Orwasg Water Pramcas fevies
< e san SRR POTENTIAL CONTAMINANT SOURCE INVENTORY (PCSI) REPORT
PUBLIC WATER SYSTEM INFORMATION
PWS ID | 1450005 COMMUNITY
NAME | Marshall-Polk Rural Water System
ADORESS | Marshall-Polk Water Superintendent, 401 North Main, Warren, MN 56762
FACILITY (WELL) INFORMATION
NAME | Well #2 IS THERE A WELL LOG OR
ADDITIONAL CONSTRUCTION
FACILITY ID | S02 INFORMATION AVAILABLE?
UNIQUE WELL NO. | 240758 O YES (Please stach s copy)
COUNTY | Marshall O~xo O UNDETERMINED
|_Pws o r Faciuty o || 1450005 s02 || umauewelLno. || 240758
ISOLATION DISTANCES (FEET) LOCATION
PCSI ACTUAL OR POTENTIAL Minimum Distances | Sensit Within | Dist. Est
CODE CONTAMINATION SOURCE Community Noa- : 200FtL | from
community YIN/U| Weall ™
Itural
*AC1 | Agrostiural chemicel buried piping £0 £0 N
*AC2 | Agnauural chemical mutiple tanks or contaners for resdental retad sale or 0 % N
use, no segle Wnk of contmner exceeding. it agpregate volume exteeding
S4ge o 100 s dry weight
ACP Agricut ek or with 25 g o more or 100 ibs. or 150 150 N
more of t i s
ACS Agricutture BPE OF OFulpy ng or g Area wih 00 100 N
ACR Agrcsttural chemcal siorage or ng or & ') e wth 50 50 N
Safegesrds end rocfed
ADW | Agroutioral crainage weil' (Class V well - Bogal) 50 50 N
AAT Ashydrous ammons tak (statonary tank) &) [ N
ARt Animal bulding, i , confi ares. or kennel, 0.1 10 1 0 anma uret w0 2 100060 N
{swckyerd)
AB2 Animal budding or poultry Buliding. mchuding a horse rdng area, more Man 0 L 100 N
1 0 anvmal unit
ABS Anmad bunal ares, more than 1 0 snimal unit £0 <0 N
FWP | Anmal Seeding or watenng area wilhin & pasture, more Ban 1.0 ssimal und 30 50 100 N
AF1 | Animal feadict, unsacfed. 300 cr more snimal unts (stockyard) 100 100 200 N
AF2 Aninal feedict, more than 1.0. but less han 300 animal units (steckyand) 50 50 100 N
ANA Arimal manure appication use Sscreton | use decreton N
REN | Asimal rendesing plant 50 $0 N
MS1 Manue (squid) storage basin of lagoon \ed of i 30 300 €00 N
M52 | Manue (lausd) SLomge Basi of Iagoon. approved esrhen liner 150 150 300 N
MS3 [ (quid) a9 basin or lagoom. app o 190 00 200 N
Sner
M54 Manure (sold) SIFBge Broa. NO! covered with & roof 100 100 200 N
0sC Open stomge lor crope use discration | cae discretion N
AAY Atacrption arom of 8 104 Jepersal sysiem. average Now greater than 10 000 300 300 600 N
ey
AA2 ASscplion a%es of a 0! Sspersal system senving & lacity handing %0 150 300 N
fow 10.000 or less
AAS Absorpton area of a sod dispersal system. average Sow 10,000 gal iday or 50 50 100 N
20
AAL AbSOPION ared of & sod dapersal system serving multpie tamdy SO00/50% | SOO00ME0* | 10080053004 N
o oa facity and has the capacity 1 serve 20 or
128 per300s por duy (Class V well'
cse Cesspool 75 75 150 N
AGG | Dey weil lnaching pil. seegage pit 78 73 150 N
FO1 | Floor deain, grate, o rough conneciod 1o & bured sewer 50 50 N
'FO2 | Floor desin, grate, of bough ¢ buried sewer i aintesied. approved madenas 50 N
OF bwo o
*OW! | Grwy-wader dispersal area 50 80 100 N
Lct Lampe capacity ceaspoois (Class V wall - Begal)* 78 75 150 N
w2011 1
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| wsio /s FaciTY o || 1450005 502 | uscuvewewo. |[240758
ISOLATION DISTANCES [FEET) LOCATION
B ACTUAL OR POTENTIAL Minimum Disia Within | Dist.
conE CONTAMINATION SOURCE P - [ TN Peete oy L
:H'I'Ifluﬁy - YiNILU m_u ™
W | Mosor vehicie waste dBpo) [Class ¥ wil - BegEY ilgal imgal ]
PR Py, Snorabia 50 5 180 il
PR Portabin {pravy) or indel 50 o) *
"BF1 Waleright sand S, e e, o fomilruded weland 1] = [
SET il_-rh'-h-rt 50 Ly ]
HTH Sawbga hlang Wnk eyt 5] ui s
881 Sdwinga duse tapasity 100 E o T ] [T [T
552 Sewage sump Capecity eas Tan 100 pal, tested confoeming o o L m o
"5T1 SermiQin Wil Sicn, willindligh! [ ] M
Shr Sewer_ burad, spproved Mamnas. BB Eneng One BuBng, OF PO OF 5 m M
T -l il
a2 Sewar buned. collecior, munaopal, sareng @ lecdiy handkng irleciou o £ T [T
ERTROgR wiikivh, Ope0-ouied of usapgrersd madorisls
"WE1 Weatar eaament DEckwash Rolding DRE, MeSlE Bk, & duigE Ltk wilh ] %0 ]
8 TRt pwe Connecion
“Wwaz Wit beitrhin] backwasd holding hasen seclam bagn, or surge ek with 20 20 M
Pl Tl M Siraei OO SO
Land Application
SFT ] lﬂdquimhw.!ﬂwnm 50 50 | i) M
Solid Waste Related
CO& l:wr-nw:-llwnpn_l_m 50 53 ]
&0 Consirnuciion or demobition debiis doapodsl aned o] 0 1] ]
H& Hizusaihold dole! -i-l-l-l-hf_vl-!l“. gl mucans B EH 100 *
LF1 Landhil permitied demolibos debrs, dumg, o Micdd Mutiipil gl widile 300 300 [ el ] ]
fram muligle p
Ll Sorap yaed B H M
ST Seolnd wairle ransfer Ih_hm 50 50 L]
Storm Water Related
S0 o waler down pipa, B inches o greaier in damaler 50 0 7]
S a0 wiler demn g wall” [Cleas W wel - Bagal™ E o] b ]
M1 Stm waler pend greatar thas 5000 ga 50 35 ;]
Wells and Borings
"EB Elpsaginr oring, mob cormoeming i rubs 1) &0 N
*EB2 Elsallinr bfing. casfarming 1o fua 2 o) M
MO omvionng wel e (Irk! e Sl H
WEL Ciperatng wel et o TRLTHT] S ¥ 5
ULW | Unubed, ussealed wall o boring 50 50 W
General
TR Cotem o resanoe, bured, ronpressorioed wals' supply o] n ¥ B85 3]
"GR1 Cistem ov tesanvad, bured, Sonpressorited wale supsly o) ot bl b i | 2]
PLM | Contasinan plusw 52 [ M
"L Ciobineg waier pond, indowirial 3 30 120 ]
DT Dtz chinmicaia, Sule roed & 50 1 M
T Liecincal ransformar siorage area, ol fled 7] [T7) M
GRV Gl OF Ml kL 50 M
(18 (earenl pocked or Feench drain for diear water dranage only 0 20 ¥ % [
"H51 HlZEed Subdlinon Buiied pigimg 50 B0 H
HEZ Rarardous sbatance mnk or conisEne . abOwE ground oF undergrou=d, 55 150 150 /]
gul_ o moe or 100 b or mass dry wisghn without saingaands
HS53 Hazerdous subsiance tank or COMBINET, Abow Qround of usdargiound, 58 11 x] 111 e] W
gal. or mess, or 104 ibi o mone dry weight with sstsgusrds
Hia Hazardous subsiancs micliphs 210AaQE Mnks oF coalanes i kel [oa] LFe] ]
il paley o use, NG Engle W0k or containar esceading 58 gal . or 100 Ibs.,
bul agpregels volyme ecoedng
FRAE | bighest waier or Rood el i bk ]
‘HG1 | Hodieatial grouss! sunts cléaed kg heal suchanger hunsd pioing 8] 50 N
*HGZ | Hoeroontsl growsd sounce closed loop heal eschasger buries pising and i 1a [
hargenial ppeng, mpprovest masmnas and haal Fansfer s
| inusinal wasis disposal well (Class W wellP iimgalt ihegalt [
1S Irdaredpiey, indhusng @ i WAL o 50 50 M
Q2011 ]
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|_Pwsio ¢ FaciTyio | [ 1450005 502 ||  uwouewewo. || 240758

ISOLATION DISTANCES (FEET) LOCATION
PCAI ACTUAL OR POTENTIAL Minimum Céstances within | Dist
CODE CONTAMINATION SOURCE =T o | 2ot | ogorr | trom |E™
Community wallr (7
community YINIUL Wel
OH1 Crdisary Fegh watir bival of & slveim, e, pond, Wi, resaneir, of 5D 35 ]
drwnage dfch (Podds wilis! Sin odifd o S

] Patrisieum buned piging 50 [ W
‘PR2 Prirpleum or crude o pipsiine 1o 0 refingy of Sislritslion canier g 190 L)
FT1 Fimuﬂlﬁwﬂ'ﬁ_ﬂ_ﬂ' 1100 gl or e, wiitou e Ut 150 150 Y
PTZ Spbroimum tank or container. 1100 gal. o mom, wilh salegearnds 190 190 *
PT3 Polrolsum Wik oF conlaine, buted, Batwsen 58 a5d 1100 gal 52 £0 L

PT4 Patralaum bank or container, nof buried, betwesn 55 and 1100 gal 5 0 T B5 1]
= Pit or undiled space moss han four Sesl @ desth iy H il
PLC1_| Pellutini or contamnant that may drain ins the sl 3 50 154 L]
P | Swmming pool, inground v n M
"WH1 Warnial el gxthiafgad, Epng Sonk § i rula 50 il M
HE | Verscal Faal exchanger [veriical) pipng. conioemng io ruls &0 ET) N
"R | Wastewaie mged avbivatos bikn, fucgs of fduiial 300 300 ] N
SAl | Washirewier spray mgaion arsa, muncipsl of indusial 158 [ 300 7]
WS ‘WWasimaier Sl abon pond, Pdusing 150 150 300 N
WWED | Wakleweter sisbiicabon pond, menicipsl. B0 or more gl iecreiday of 308 585 00 H
WY | Wemslewater stabi zation pond, municipad, less Ran 500 gal facreay of 1843 ) 200 N
TWT WaEeA B! ITSHIRENT Und Lk, viadali and comicnasi (Patige pland) 100 100 H
SWT2 | Wl reaien! backwash dispossl soes [ ] 108 []

Additional Sources (If there is more than one source listed above, please indicate here).

I
Lag"

Potential Contamination Sources and Codes Based on Previous Versions of this Form

BLD | Beiding (Sces not contain any actual or polentisl COMEMNEN BoUNDE | 3

(2]

3
FLE Frogarmy bred of Ghbiesn] L] A ki

¥ Mew pragn sl connaminant fune.

' seadivas well Bas i thas S0 fet of watertight covng, and wiich i not cored below 5 conlinisg lever & conlisng mateials of @ least 10° @ kickneds
1 Tharsi dourded, knows oy Clawe V endwrground lejection wells, s regulaned by the Tederal U S, Envirosmestil Protectan Agency
' Thais sourced e claviifesd an illsgal by Minnesots Bules, Chapier 4725,

Iolafion divterce v decermnied by aetrge Thoww pee day o0 ® & Tecdiy -] i & i al i
* & pommunity pubis wanier-Supaly well musl be & Sinimen ol 50 el from a pebrolaum tesk or contairsr, unbess cha ek or contaesr i3 uted Tor emergendy pasping
and iy focaned in 2 rooe of Duildisg separace lrem the community well; and i of double-mall ooranssice with ek derecnon SEweEn walls, OF 13 proeciei wak
recandary CorLainmest

This fiorm is based on e res isolalion dstances in Minnesota Rules, Chapter 4725, neated 1o wells Bnd Borngs sdopied Augusl 4,
Lﬂﬂﬂl. ard Minnesota Rules, Chagler 4720, redaied o wellhesd proleciion.

Q011 3
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| Pws 1D/ FACILITY ID || 1450005 S02 | | umiQuEwELLNO. || 240758

| SETBACK DISTANCES | All potential contaminant Sources must be noted on sketeh.

Record the distance and approximate compass bearing of each potential contaminant source from the well,
and identify the source using the “Source Code”. Unlabeled points on the map are unsealed wells,

Uu

270"

180°
Were the isolation distances maintained for the new sources of contamination? Y N | NIA
Is the system mnanr:Ing nﬂsﬂng nenconforming sources of contamination? Y N MNIA
Reminder Question: Were the wellhead protection measure(s) implemented? I
INSPECTOR | Strodiman, Mike | pate | 7-28- 2011 |
MM 4
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RECOMMENDED WELLHEAD PROTECTION (WHP) MEASURES

WHF MEASURE
IMPLEMENTED?
YarN

CATE
VERIFIED

Flaor drisfil, Such id o pomphoused, Tl SEchEge i @ grilvel 2ocke! of ieabage of dhould hive & "No
Diusmping™ sgn paosied

For further information, please contact:

Minnesota Department of Health
Dvinking Water Protection Section
Source Water Protection Unit

P.O. Box B49TE

5t Paul, Minnesota E5184-007E

Secticn Receptionist: 651-201 4700

| Divigion TDD: 651-201-5797 or MN Relay Service @ 1-800-627-3529 and ask for 651-201-5000
L

%2011 L]
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INNER WELLHEAD MANAGEMENT ZONE (IWMZ) -

Crwervavs Hes® Ovass
Cvmang Vs Podecton Sacton
W RELEWAS * eonrs POTENTIAL CONTAMINANT SOURCE INVENTORY (PCSI) REPORT

PUBLIC WATER SYSTEM INFORMATION

UNIQUE WELL NO. | 513018

COUNTY | Marshall

PWS ID | 1450005 COMMUNITY
NAME | Marshail-Polk Rural Water System
ADORESS | Marshall-Polk Water Superintendent, 401 North Main, Warren, MN 58762
FACILITY (WELL) INFORMATION
NAME | Wol #5 IS THERE A WELL LOG OR
ADDITIONAL CONSTRUCTION
FACILITY ID | S05 INFORMATION AVAILABLE?

O YES (Please sttach a copy)
O ~xo O UNDETERMINED

| pwsio s FaciuTyip || 1480005 505 || umauewelLno.  |[513019
ISOLATION DISTANCES (FEET) LOCATION
CODE CONTAMINATION SOURCE Non- Sensitve | ke | om |E%
Community Well' )
commu YINIU| Wel
Itural Related
*ACY Agnodttural chemical bured piping 0 50 N
"AC2 Agnouttural chamical mulspie tanks o costaners for residental retad safe or 5% 5 N
use, no single tank or contaner exceeding. Bul aggregete volure excaedng
38 & or 190 b dry weight
ACP Agricultiural chemical Wnk of Conmaner with 25 gal or mome o 100 ibs. or 150 150 N
or or g area withoct
ACS Agricuitur o I 90 CF QU #ing or o g area with 100 100 N
Safequands
ACR Agrcultursd G0 OF B filling or cloaning ares with 50 0 N
and roofed
ADW | Agncuitural drainage wel (Ciass V wel - Dega”) 80 $0 "
AT | Ashy unk y tank) 50 50 N
AR A ddng. feediot. cont! area, or hennel, 0.1 12 1.0 anemal und L] 20 10040 N
fstockyerd)
AB2 Animal budding or poultry bulsing, InCiusing & horse NENG srea, more than w 50 100 N
10
ABS Animal burial area, mare han 1.0 asimal unt 2 50 N
FW& Anmal fesding Of waterng ares within a pasture. more Ban 1.0 asimal wnit 50 50 100 N
AF1 Anmal foediot, unroofed. 300 or more animal units (M0Ckysrd) 100 100 200 N
AF2 mwmmm,ummm.WM(mm 50 50 100 N
AMA | Asemal manue appiicaton use daciwton | wse discretion N
REN | Asimal rendering pant 50 50 N
M51 M, {Igud ) storage basn o lagoon, wnpermitied or noncerniied 300 30 600 N
nS2 Manure [hgusd) siorage Dasin o Ipo0N, SREIoved aartan iner 150 150 300 N
M53 . hgad) 250 baan o lagoon, approved concrete or COMPosne 00 100 200 N
lner
M54 M:lm(mw'p-u,mm-mnw 100 100 200 N
OsC Open storage for crops use discretion | use dscreton N
 SSTS Related
AAY AZSOPION ared of & 8ol Sapersal systam. average fow proater thas 10 000 300 300 €00 N
AA2 Abacrpson area of a ol Gispersal system senving a faciny handing 150 120 300 N
fectious of petologicsl wasies sversge Sow 10,000 gel /dey or less
AAL Abacrption mres of 8 5o dispersal sysiem, average flow 10,000 gal Jday or S0 0 W00 N
less
AAL Mﬂdammlmmww 50000150 | 50200/150* | 100/600300* N
OF 8 PON faciity and has e capacity 10 serve 20 or
Mmore perscas per dey (Cless V well)
csp Cosspool 7% 75 150 N
AGG | Dry web, leaching pi. seezage pi 75 75 150 N
*FD1 Flcor drain. gtate. or bough connected 10 @ bured sewer 0 90 N
D2 Fioor drain, grate, o POugh f ured sewer it ar-lested. approved matenals L) 20 N
200ving c0e buldng or bwo o less single-family residences
‘GW1 | Gray-water daperssl soes 50 £0 100 N
LCt Large capacty cesspools (Class V wel - Segay 7% 75 150
w201
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PWSID [ FACILITY ID || 1450005 50% || umaueweLwo (513019
ISOLATION DISTAMNCES [FEET) LOCATION
PCSI ACTUAL OR POTEMNTIAL Minimn e Distancis Within | Dist.
CODE CONTAMINATION SOURCE Community Non- | "w"":‘;* 200 FL | trom !;"-
community vimiu| wen |17
WA | Wsior vehice wasts dspoeal (Class ' well - Begal}' liegal agal M
PR Friveg, mapnpsoriabie 50 Loi 160 k'
P2 Poiable {pivy) or il [ ) N
"5F1 ‘Walerbght sand Sher, peat Ther, or conatruCied widemd 53 1] M
BET Saph i & ] [}
T Sewmga holdng tank watarmighi 53 L] M
551 Semige SUMD chpacity 100 gl or mass 55 £l M
52 MNWWHH_HH-'WW.M.MIDM -2 20 M
"5T1 SEraaE PelmENL deniol eikeEgnt Lo i ] M
81 Sireedt Buriad, agproved Salermiy, Seeted, senving one bulkfing, o fwo or = i M
I FY I Pl e
Sz Sorwar_ buned, collecion, municipal, serving o facikty handing infeciows o o 50 M
a1 Yiatar imaimem Gockwas™ holdng Dasin, rediaem basn, oF Sungs ik wth L1 1] ]
o drmcd pewnr mnnecian
WET Walsr iresimant beckwash holdng Badin, redaim hiden, of deiga Lisk with i s ]
L ST i her] it o ——
Land Application
AT | Land spressing aren for sewags, saplige, o skige | [ | &5 | h
Solid Waste Related
COs Comerreml cospail ke 50 L] ]
[= Conuinscion or devoltion cebris deposal amea 50 EH 183 W
aliyl Housahdld S wiile dapoial ana, sng's iesisancs 50 0 100 LY
LF1 Landil, gammited damol bon delns, duTp, o moitsd munCipa! sold e s 303 a0 L] L]
frinfn Fulbfin parion
SV Sorap yand 53 L] H
SWT | Solid wiiln Fanaher itation 50 80 N
Storm Water Related
Sh1 ilnnn-ﬂrdmnpn.ir“wiml_hmm 3 0 M
E-Li ) Sam water dranage wall" [Clas v owal - Begel®) il 50 ;]
8M1 Siaim wiater pofd graster thes 5000 gal a9 ET) [
Wells and Borin
&1 EMEW.I‘MMFMIHEI“ 50 50 M
“EBZ E bew oi Inmi conlonming io naa i ] 20 M
WOM | ontonng wel recond disl recond dat M
WEL | Operading wall e dil raiaed diad H
LW | Unused, enisalsd well o basng &0 50 1]
ral
SCR Eﬂﬂfﬂﬂw.hm& fonprE e ed walnr supply 20 i) H
FiLM Coramnant plome 50 L] W
" || Cooling witer pond, isduilrial 50 50 100 [
1] Dang chemicals bulk road B2 53 10 N
"ETH Elgciricail ransfoime’ Siod g hias, ol-Ned 5 &3 W
GRY | Grave or mausolsam B 8y N
GF ‘Gravel pocken of French drmn dor chear w sl driisage only . r] i) L]
HEN Harardcuy y-batanca hured ping o [0} ]
HE2 Hazandious sebalancs ek of CONIBNG!, BoOvE Qrtrnid oF widenground, 52 1584 154 M
ga! ormore, or 100 Ibe. o more oy weeghl o safaguands
HE3 Hazrardous subslancs ik of conling, above ground of uhdanground, B8 160 1060 M
el ot more, or 100 1w, or mare Sy wesght wih safepuands
HEd H g ki & Coraren for resdesial 40 80 M
reimil pake O UBE, PO BN BENE OF DONIRINST Sxciding 58 gal or 100 1.,
bas aggrmealns woime Suceeding
HWF Highichil vabar o Mood vl L4i] MiA, M
"HG1 Forranind ground sclice cosd oo hes ascranger Bured peping 1] Bo H
"HEz2 Honzoniel ground souros dolsd oo Ml achanger Buied Fpag aad 50 hL-] ]
Fapngcrisl m.mmm il heat borster Aud
o Peduiing wikils diipaial wall (Claid V wall [ up-l,_r lp-E" H
WS lnhmﬂb’.-nﬂﬂtﬁltrﬂuﬂumﬂhmnﬂnﬂ B L H L]
# ] Curbinary Rgh wider brsl o & ST, Ml Sond, Lk, (Sldrebr, of 5 - H
draimage Sich [holds sy i MOonhs of mose)
B0t
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ISOLATION DISTAMCES [FEET) LOCATION
=] ACTUAL OR POTENTIAL Mk i DHaRRAESS. Wihin | Dist
CODE CONTAMINATION SOURCE - — Mom | Fomsittve oo | fom |ESE

oEmAunity Wi [
COEmImun FTINIU|] Wall
"PP1 Pairisum Duriad pang B0 &} H
“PR2 | Pairisum o tnade cil piseline i refinery o Gisiributon osmer 100 180 H
BT Patroisum tamk or contanar, 1100 gl or Mo, wilhou! dfeguinds 140 180 N
PT2 Faircbeun itk o contanar, 1100 Al or mor. with saleguands 190 104 N
PTa Fmgr_ikwumw.w bertwean 58w 1100 gal [ &0 M
FT4 Perispleum lank of containes, fmot budind. Between 56 snd 1100 gal Qe M ]
Pt P o wiilled space more than fow fesi in depih F 30 N
PCA Poflgins? or comlamisan Sal vy e s e ol G ] 0D ]
5P1 | Seerremisg pecl in-ground 30 20 ]
“WH Wertoal hest aactanger, Ronzomisl ppng coeiaimeng b fuld 30 0 N
“WHZ 'Jmulhutmtnm:;uipnlm!:m 50 a5 b
SR \'wrrgdrﬂvl_hﬂhnn.mmpuurm 300 308 BOD [
WA | Washewaler soray ITigaton anea, surcipal of industiel 150 150 B0 ]
“WE1 Wastiraaba itabiration pand, edusinal 158 155 ¥ ~
“WER | Waslewalsr sinbdration pond, roncigel, 500 of o gal Aacialday o an Mg (] L
"WE] WV bl b AL pard, pal, lwey Fan 30 gal ‘acreddey of 150 153 i} L]
Llt o]
ST ‘Wil by rpalment unil tenks, wesssls. ared comgoneis (Package plant 10 184 N
"Wl ‘Wepter rewme s backwas™ dmpotsl el 0 - 10 i)
Additional Sources (If there |s more than one source listed above 5@ indicate here).
[
[y

Potentlal Contamination Sources and Codes Based on Previous Verslons of this Farm

[ 2 fexandt wtten 720" of 1as wat | | | | | |

" Hew pobenlual conlamras vowce

P A daniitien well bas las than 50 fee ol sacertighs casing, and which (s im0l Cased below & conlinisg livar o dming materialy of af lmank 157 in Ehickneys
| Thevs sowcer. known a1 Class W underground sjeion wills, we regulated by the federal U3, Invirosmental Protection Agency
! Thane sowrces e chassiied s Dlegal by Minnesola Deles, Thiples 4725

lepdstion SisrencE i Seveimingd by deerage fiow par diy o o & Teclity handley infacticus. or pathological wasies
" i commenity public mater -supply well ment be s minimem ol %0 feet from & pEnoisum 1ank OF ConGaisEr, Unkess M Tank o COMLne b uted lor emergency pemping
and is locaved n & ressm oi building separats from the community well: snd iv of doubbe-wall CoRname with ek derection batmeen wali. of b grotecied with
iS4 fy cenlanmani

This heerm is based on the new isolation distances in Minnsscta Rules, Chapler 4725, relabed bo wells and borings adopbsd Augusi 4,
2008, and Minnessota Rules, Chapher 4720, neated bo welthead prolection.
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[ SETBACK DISTANCES J | All potential contaminant sources must be noted on sketch.

Record the distance and approximate compass bearing of each potential contaminant source from the well,
and identify the source using the "Source Code". Unlabeled points on the map are unsealed wells.

UD

270" 80*

180°

Were the isolation distances maintained for the new sources of contamination? Mi&
Is the system monitoring existing nenconforming sources of contamination? ¥ N | NA

Reminder Question: Were the wellhead protection measure(s) implemented?

INSPECTOR | Strodiman, Mike | DATE | 7-28- 2011 |

B0 4

-
=

106



| pwsio s raciryio || 1450008 S05 || umauewelLwno. || 513019

WHP MEASURE DATE
RECOMMENDED WELLHEAD PROTECTION (WHP) MEASURES IMPLEMENTED?
YorN VERIFIED

COMMENTS

For further information, please contact:

Minnesota Department of Health
Drinking Water Protection Section
Source Water Protection Unit
P.O. Box 64975

St. Paul, Minnesota 55164-0975

Section Receptionist: 651-201-4700
Division TDD: 651-201-5797 or MN Relay Service @ 1-800-627-3529 and ask for 651-201-5000

w201 5
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Eveweavens Hewth Dnsm

INNER WELLHEAD MANAGEMENT ZONE (IWMZ) -

Comtrm, Pabdes Pvdersos Yoot
g~ POTENTIAL CONTAMINANT SOURCE INVENTORY (PCSI) REPORT
PUBLIC WATER SYSTEM INFORMATION
PWS ID | 1450005 COMMUNITY
NAME | Marshall-Polk Rural Water System
ADDRESS | Marshall-Polk Waler Supenntendent, 401 North Main, Warren, MN 568762
FACILITY (WELL) INFORMATION
NAME | Well #6 IS THERE A WELL LOG OR
ADDITIONAL CONSTRUCTION
FACILITY ID | S07 INFORMATION AVAILABLE?
UNIQUE WELL NO. | 473633 O YES (Plesse attach & copy)
COUNTY | Marshal O ~xo O UNDETERMINED
| PwsiD 7 FACLITY IO || 1450005 507 [|  umqueweLLno. || 473833
ISOLATION DISTANCES (FEET) LOCATION
PCSI ACTUAL OR POTENTIAL Minimum Distances Within | Dist. |
CODE CONTAMINATION SOURCE ooy | Non- | 2™V |200rt | trom
Community Wolr' ”
community YIN/U| Weoll
Agricultural Related
*AC1t Agricultiural chamical Buned peng $0 0 N
*ACZ | Agncutural chamical multiple Sanks or comainers for rescdential retal sale or 50 N
Use. NO INgle lank o contaner exceedng. tut aggregate volume exceeding
56 gel_or 100 Iba. gy weght
ACP AP’ o tank or with 28 gal or more or 100 Ibs. or 150 50 N
maore
ACS Agroutiral chemical storage or equipment (ilng or cloaning o'ed with 100 100 N
safequends
ACR | Agnodiural chemicat storage or equpment fllng of cleaning ared wih 50 % N
safegiands and rcotes
ADW | Agricuttursl arainage wet® (Class V well - Segel) 80 ) N
AAT Anhydrous ammonia tank (statonary tank) 50 0 N
AB1 Animal bulding. feedion confs area or k i, 0110 1.0 animat unt 50 0 100M0 N
Jstockyard)
AB2 Animal Bulsng or pouliry bulding Including & horse nding srea. more than L] % 100 N
1.0 animal uni
ABS | Anmal busal aree. more than 1 O anmat und 50 50 N
FWF | Animal fesding or wataning area withn a pasture, sore than 1.0 asmal wnil 50 50 100 N
AF 1 Anmal feedict, usrcoled 300 or mare snimal enis (stockysrd) 100 100 X0 N
AF2 Anvmal feediot, more than 1 0, but less han 300 animal unds (slockyand) £0 50 100 N
AMA | Asimal manwe applicaton e d use d N
REN Asemnal rarderng plant 0 50 N
MS1 Marure (Iquid) storape basin or lagoon, unpersitied o soncenified 300 300 800 N
MS2 Macure (Igud) storage basis or lagoon. sppe nar 150 150 300 N
MS3 Manure (iquid] storage basin Or l8g00N. APPAOVESd CONCAstE OF COMPONe 100 100 200 N
Anare
M54 Manure (308d) SO0 area, NOt coversd with & ool 100 100 200 N
OSC | Open sicrage for cops use dacreton | use Gscreton N
SSTS Related
AAY Absorpton ared of a sof dapersal system, average fow greater han 10,000 300 300 600 N
gelidey
AA2 Absorpion area of a sod degersal sysiem serving a facikty hasding 150 150 300 N
ifecious or pethologicel wastes, average Sow 10,000 gal jday or less
AAD Absorpton area of u 8ol dspersal sysh e Now 10,000 gal ey or & s 100 N
less
AAL Aleorpson ares of & 4ol dipersal system servng mubiple amiy S000/150° | S000/130* | 1008009004 N
HISNCes OF & NON-1eS faciity and has the capactty 1o serve 20 o
more persons per day (Class V well)®
C5F | Cesspodl 73 75 150 N
AGG | Ory well loaching pit. seepage pt 75 75 150 N
*FO1 Floor dran, grate, o rough cosnected 10 & butied sewsr 50 50 N
FO2 | Floor demin, grate, or trough If bunied sewer is allesied approved matenals 50 20 N
serving one bullding, o wo of lass singie femly resigences
*GW1 | Gray-waler dispersal area 50 50 100 N
LC1 | Laege casacity cosspoots (Class V welb - Begal)* % 76 150 N
82011
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ISOLATION DISTANCES (FEET) LOCATION
FCEl ACTUAL OR POTENTIAL Minimum Distances Sems Within | Dist.
CODE CONTAMINATION SOURCE :: Hom e | aoore | trom |E™
cmmuRily well' ("
COmEn Lty WIMIU] Waell
WA Matni vashcin wiste desponal (Class V wel - Bagal)f L i ga M
PR Pravy, npngortabie S0 0 180 M
PRZ Porabls (pebey ) of iaked 5] 20 M
i Waleright )and filer. past e, of cordirucind wisdiang 58 &0 M
SET Saph Lk [ 53 M
HTE | Sewage boiding tank. wateright 50 55 M
551 Eewagn SUmp Rty 100 gal. o monm 50 ) M
253 Sirwiga dusp Say lmus than 100 gal el comiorming o ik 53 ) M
5T Sewage Teabman| deece waile1gn E) 40 M
B8t Sevar, butisd, appeoved salerialy, tealed, ssning ons bulkling, o fwo o B i) M
Iess Eingle amily resdences
a2 Sewer, botied collecior. munapal, senving a teclity harding infechious o L] 0 H
o el & i
Wil Wiahae baatment bacikwar® holding DN, BoaiT Dia, oF S Lk with 35| 50 H
i S iy Shrrachan
"WEZ | WWaler eaimeni haciwash holding Basin, recaim Basn, of tegs Wnk with F1 20 W
a w
Land ication
EFT | Land speeading avea for sewaps, seplage, & suidge | [T | [ 100 ]
Solid Waste Related
COS Commarinl Compeal &t &0 53 M
=il [= [ gabeis deposal area 55 La 180 M
"HWT | Housshoid sold wasile Gisposal anes. Snghe imikSance ] 8 100 1]
LF1 Ll permatied demobbion debns, demp, o mistd mencpal sobd wasie 500 B30 ] M
froim muitipls percna
Y| Scmp yand it EL] N
SWT b wldne Irafeile alibon 5] 50 N
Storm Water Related
801 Satn willie Srish Sl B Nctes Gr gresier in dlameter 50 20 L
W Siorm waler drainage well' {Class V el - Degal™ &0 50 W
EM1 ﬂm-lﬁmﬂp‘ﬂlﬂmmiﬂ 50 EL] N
Wells and Borings
EBT | Elsvald benng. nal covforming io rule 50 58 ]
"EB3 Elvalne baring. conbemming 1o nae 20 o) N
MOM | Mositenng wal recond dat e del N
WEL | Coarming wal rnd dut mcand gt M
UL | Urised, unseabig well o Baning i A [
General
"CRT Emuw_w_mmmn“-w_ 20 Fil M
LM | Contaminan plume 53 50 N
" Cooapbing wirker o ifeSustieil 83 &0 100 H
D& Daicrng chemicaly buk mad L] &0 164 [{]
"ETH Elecincal ransfonmies Hivage dngd, oo flad Eo] &0 H
ORY it &f Muckcheum 50 50 N
GPY | Gravel pocket of French drain for oy wlber drisnige oody 1] 20 H
"HET | Hapardoos subatincs bused pping 50 50 W
HE? | Mazsrdous substance tmnk or comainer, abovs ground of usdeground, 58 150 150 W
gl or more, of 100 ibe. or mone dry weight, wathoul srleguards
H5X Huradous subsmnos ilnk o COMEIRET, el giousd & uidergraend, 58 £ e [F ] 5
jai of more or VO3 Ibe or more dry weight with safeguands
H54 Hazardous subsinnos =ulphs $Aonge Mk or oanlenecs lor sedenia ) [ [
reiad paly OF UBE. PO ENgHE Nk oF coniEnar evces®ng 56 gal or 100
ol S ie i
BF Hephasl weltar Of Rood avel EY L] ;]
01| Hangoastsl groussd icume cicesd lcop heal encharger buned piping ] 50 M
Wiz | Honzonial pround soune cosed 000 REE EEhings Buisl pESg B &0 ] 1]
horusnlal pepng spproved matensls and hes Tansar fuk
WD Incusirial wasie dispota’ wel (Gl v wal P kel ikegar N
W5 Irarcapisd inchading & fammables wesle or ssdimani 50 50 H
M1 Ordinary high waler ksl of & GBS, T, pond, B, Pidiredr_ o &0 T ]
demnage dinch (holds wrker 800 moning o mone)
PRS0
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ISOLATION DISTAMCES (FEET) LOCATION
PESI ACTUAL OR POTENTIAL Minimnue Distsnces Within | Dist
conE CONTAMINATION SOURCE - —Non- | demsitive | oop | from [ER
ommunity Well* 17l
GO mu TIMIU | Well
i Piroksuim Burisd png =] 50 "
2 Nmﬂwn?ﬂmhim-auhmtnmtmw 1 100 N
FT1 Falmieium mni o conangs, 1100 Sil o mase, withoul difeguindy 140 180 ]
PT2 Fairoaum lans o contairer, 1100 gal or more. with saleguands 16811 100 M
PTI Prbroimum tenk of conkainer, burisd, batwean S8 wad 1100 gal in &0 [
FT4 PaiFoheus Lk of contaned, sol bormd, Betwean 56 and 1100 gal [ 20 M
Ful | Piorunliled space mons than four fest in dapin i ) M
PCA Proilefani or conaminan Bl may drl s B ol 80 B0 100 1]
5P1 | Swememing pocl, m-ground n 20 N
"Ml | Verioal heal enchanges, horzontal piping confarming ie e [T 19 H
“wHE | Werscal baul snchinge ¢ I pping. conforming 1o rule 50 35 N
W WWianiewaler cpped iriSraign fasen, monopal o odosieal 300 b 11 o] 800 M
A WS By e RSO Eai, Mufedpal o induadnal 150 150 00 N
sl Waskrawiar wiphd gEbos pond, ndusingl 158 154 300 W
"WEZ | Waslewwer sbIEsSon pond, Munaspll, 500 of Mo gal decraiday of o 0 B0 ]
maiage [\'
WEL | Waiiewater stabiization pond, munapal, lsss than 300 gal lacreiday of 153 150 s P W
L1108
W | Wimnlewain restment unil Wnks, vessals §nd COMDONEnD (FackegE pan| 180 100 [
"Wia ‘Weater meairen acaad” ddcddl el 50 3 100 M
 Additional Sources (If there is more than one Source listed above, please indicate hera).
Potential Contamination Seurces and Codes Based on Previous Versions of this Form
nang fournd within 200 of this wel | | | {

* Miw potertal costiminant icurce

VA it well has lee than 50 Tesn of wacemighe Cading, and which s nol casid befow i canfining layer & tonfising maiesialy of wi leayi 10 i Bhigkrany

4 Thappe fpiirit knoves a8 Cladd W underpiound sjedt e welli, doe i by Ehe U5 Fewir

! ThaLe Jr0es are clisaiteed a3 iBegul by Minsesots Bulii, Chaptar 4725,

1 Pr Ageniy

Hsdarezn distafds i3 detarmeed By average Ylow per daoy or @ g Tecibty handies infectious oo pacradogaal wasies,

& cemmunity puble water -uupgly sl met be s sinimam ol S0 Teer from 3 petrolesm hind of COALE T unledd e link of (onlasel iS uisd Tof rsigenty pusping

and n fecaled m & roam or bulding iw from the v el and is ol dowbde -wall consirenies with loah detection bebwean wmilli; or id profacted with

sEcendary conlenmens

This form is based on e nesw isolation dsances in Minnesala Rules, Chapler 4725, relsted bo wells and barings adopled August 4,

2008, and Minnesola Rules, Chapter 4720, related to wellhead probection,

WEE1 1 3
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| SETBACK DISTANCES

I | All potential contaminant sources must be noted on sketch.

Record the distance and approximate compass bearing of each potential contaminant source from the well,
and identify the source using the "Source Code". Unlabeled points on the map are unsealed wells.

270°

ﬂﬂ

1807

Were the isolation distances maintained for the new sources of contamination?

¥

80"

MIA

Is the system monitoring existing nonconforming sources of contamination?

¥

NIA

| Reminder Question: Were the wellhead protection measure(s) implemented? |

| INSPECTOR

Minerich, Gaorge

I DATE | 11 - 22 - 2010 |

a0
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RECOMMENDED WELLHEAD PROTECTION (WHP) MEASURES

WHF MEASURE
IMPLEMENTED?
YorM

DATE
VERIFIED

COMMENTS

For further information, please contact:

Minnesola Departrment of Health
Drinking Water Protection Section
Source Water Protection Unit
P.0O. Box B49TS

51 Paul, Minnescta 55164-0875

Secticn Receptionist: 851-201-4T00
Division TDD: 8512015757 or MN Relay Service @ 1-800-827-3528 and ask for 851-201-5000

as2011 L
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APPENDIX I
WATER SUPPLY/CONTINGENCY PLAN
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Marshall & Polk
Rural Water

Water Supply Plan
November 5, 2008
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DEPARTMENT OF NATURAL RESOURCES - DIVISION OF WATERS and
METROPOLITAN COUNCIL
WATER SUPPLY PLANS

These guidelines are divided into four parts. The first three parts, Water Supply System
Description and Evaluation, Emergency Response Procedures and Water Conservation Planning
apply statewide. Part IV, relates to comprehensive plan requirements that apply only to
communities in the Seven-County Twin Cities Metropolitan Area. If you have questions
regarding water supply plans, please call (651) 259-5703 or (651) 259-5647 or e-mail your
question o wateryse(@dnr state.mn.us. Metro Communities can also direct questions to the

Metropolitan Council at watersupply@mete.state. mn.us or (651) 602-1066,

DNR Water Appropriation | 761100 and 811078%

Permit Number{s)

Name of Water Supplier Marshall & Polk Rural Water System
Address 401 M. Main Street, Warren, MN 56762
Contact Person Larry L. Murphy

Title Manager

Phone Number 218=-T45=5471

E-Mail Address mprwsfmncable.net

FART I. WATER SUPPLY SYSTEM DESCRIPTION AND EVALUATION

The first step in any water supply analysis is to assess the current status of demand and supplies.
Information in Part I can be used in the development of Emergency Response Procedures and

Conservation Plans.

A, ANALYSIS OF WATER DEMAND.

Fill in Table 1 for the past 10 years water demand., If your customer catcgories are different than
the ones listed in Table 1, please note the changes below.

Agriculture use is included in C/I'1 total.

Ir-DiNR. Waster Supply Plan 2
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Water Use Trends. Discuss factors that influence trends in water demand (i.e. growth, weather,
industry, conservation). If appropriate, include a discussion of other factors that affect daily
water use, such as use by non-resident commuter employees or large water consuming industry.
Water demand is affected by weather - more water is used during dry conditions. Water
consumption per user has decreased over past years. Assumption is aging population and more
water efficient apparatuses.

TABLE 2 Large Volume Users - List the top 10 largest users.

Customer Gallons per year % of total annual use
City of Fisher 11,355,000 10.7
City of Oslo 10,478,000 9.8
City of Alvarado 8,955,000 8.4
Doug Torgerson 765,500 0.7
Farmers Union Oil Co. 360,000 0.3
Dan’s Flying Service 349,200 0.3
Johnson Airspray 314,400 0.3
Rivard Farms Inc. 292,800 0.3
John Thorson 238,800 0.2
Thomas Osowski 222,000 0.2

B. TREATMENT AND STORAGE CAPACITY.

TABLE 3(A) Water Treatment

Water Treatment Plant Capacity | 1,720,000 Gallons per day
Describe the treatment process used (i.e., softening, chlorination, fluoridation, Fe/Mn removal,
reverse osmosis, coagulation, sedimentation, filtration, others). Also, describe the annual amount
and method of disposal of treatment residuals, if any.

4 Sites:

Warren Well Site: Iron removal gravity filters, pre chlorination, post chlorination & fluoridation
Euclid Well Site:  Emergency Only - No treatment

Schuster Well Site: Chlorination & Fluoridation

Grand Forks Trail Water District: Purchase treated water

TABLE 3(B) Storage Capacity - List all storage structures and capacities.

Total Storage Capacity Average Day Demand (average of last S years)
610,000 Gallons 333,000 Gallons per day,

Type of Structure Number of Structures Galllagis

Elevated Storage 0 0

Ground Storage 0 0

Other: Below Ground Storage | 11 610,000
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C. WATER SOURCES. List all groundwater, surface water and interconnections that

supply water to the system. Add or delete lines to the tables as needed.

TABLE 4(A) Total Water Source Capacity for System (excluding emergency connections)

Total Capacity of Sources

2,250

Gallons per minute

Firm Capacity (largest pump out of service)

750

Ciallons per minute

TABLE 4(B) Groundwater Sources - Copics of water well records and well maintenance
information should be included with the public water supplier’s copy of the plan in Attachment
(E thru J). If there are more wells than space provided or multiple well fields, please use the List

ol Wells template (see Resources) and include as Attachment (none).

Well # Unique Yenur Well & Well Capacity |[Geologic Unit Status
OF nAmE Well Installed Casing Mameier (PN
Number Depth (ft) {in}

| 240757 1976 171 g 150 Sand & Gravel Cinline

2 240758 1976 197 b 150 Sand & Gravel| Oinline

3 163384 1981 124 8 100 Sand & Gravel En'lr:ril:rlc].'

4 166210 1981 123 B 1M Sand & Gravel Emergency

b 513019 1992 419 . 450 Sand & Gravel Online

[ 471633 1990 375 16 1 500 Sand & Gravel Chnline

Siatus: Aciive use, Emergency, Standby, Sensonal, Peak use, ete
Gieologic Unit: Mame of formation(s), which supplies water to the well

TABLE 4(C) Surface Water Sources

GiM - Gallons per Minuse

Intake 1D

Resource name

Capacity (GPM/MGD)

Mone

GPM = Gallons per Minute

MOGE - Million Callons per Day

TABLE 4(D}) Wholesale or Retail Interconnections - List intermnnectio% with neighboring
suppliers that arc used to supply water on a regular basis either wholesale or retail.

Water Supply System

Capacity (GPM/MGD)

Whaolesale or retail

Grand Forks Traill Water
District

S0/4.05

Grand Forks Traill Water
District

GPM - Callons per Mineie

MG = Million Gallons per Day

TABLE 4(E) Emergency Interconnections - List interconnections with neighboring suppliers
or private sources that can be used to supply water on an emergency or occasional basis.,
Suppliers that serve less than 3,300 people can leave this section blank, but must provide this
information in Section 1 C.

Water Supply System Capacity (GPM/MGD) Note any limitations on use
City of Warren 150 Est.f0.2 Supply both ways as needed
Well # 3 & 4 on Page 4 10040, 15

GPM - Gallons per Minute

MGD - Millian Gallons per Day

1
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0. DEMAND PROJECTIONS,

TABLE S Ten Year Demand Projections

Year Papulation Average Day | Maximum Projected
Served Demand Day Ivemand | Demand
| MGy (MGD) (MGY)
2008 3333 0.29 0.45 10
2005 3,349 0.26 45 111
2010 3,365 0,29 (.45 111
2011 3.IE1 .25 0.45 12
2012 3397 025 0.45 12
2013 3413 029 | 045 113
2014 3,429 0.30 0,45 113
(2015 3,445 030 0.85 114
2006 3461 Q.30 (e 114
017 3ATS 030 0.45 115

MGD - Million Gallons per Duy  MGY - Million Gallons per Year

Projection Method. Describe how projections were made, (assumptions for per capita, per
houschold, per acre or other methods used).

Estimated growth equals 0.5% per year. Usage stays constant due to water conservation
MEAsSUres, )

E. RESOURCE SUSTAINABILITY

Sustainable water use: use of water to provide for the needs of society, now and in

| _the future, without unacceptable social, economic, or environmental consequences.

Monitoring. Records of water levels should be maintained for all production wells and source
water reservoirs/basins. Water level readings should be taken monthly for a production well or
observation well that is representative of the wells completed in each water source formation. If
waler levels are not currently measured each year, a monitoring plan that includes a
schedule for water level readings must be submitied as Attachment (none).

TABLE 6 Monitoring Wells - List all wells being measured.

Unigque well Type of well Frequency of Method of
number (production, Measurement Measurement (steel

observation) (daily, monthly etc.)  tape, SCADA ete.)
OB Well #1 Observation Monthly Draw down gauge
OB Well #2 Observation Monthly A Diraw down Eauge
OB Well #3 Observation Monthly Draw Down gauge
OB Well #4 Observation Monthly Draw down gauge
240757 Production Daily SCADA
240758 Production Daily SCADA
163384 Emergency Monthly Draw down gauge
166210 Emergency Monthly Draw down gauge
313019 Production Dhaily SCADA
473633 l Production Daily SCADA

S
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Water Level Data. Summarize water level data including seasonal and long-term trends for each
ground and/or surface water source. If water levels are not measured and recorded on a routine
basis then provide the static water level (SWL) when the well was constructed and a current
water level measurement for each production well. Also include all water level data taken during

well and pump maintenance.

Attachment A. Static Water Level Graph: Provide monitoring data
(graph or table) for as many years as possible.

Ground Water Level Monbtoring — DNR Waters in conjunction with federal and local units of government maintain
andl measure approximately 750 chservation wells arosnd the state. Ground waber level daia are svailsble oaline

www ednr stale mm.us'wabers. Information is also available by contacting the Ground Water Lovel Monitoring Manager,
I¥NE Waters, 500 Lafayetie Rosd, St Paul, MN 551554032 or call (651) 259-5700.

Natural Resource Impacts. Indicate any natural resource features such as calcareous fens,
wetlands, trout streams, rivers or surface water basins that are or ;rpuld be influenced by water
withdrawals from municipal production wells. Also indicate if re¥urce protection thresholds
have been established and if mitigation measures or management plans have been developed.

No known natural resource impacts.

Sustainability. Evaluate the adequacy of the resource to sustain current and projected demands.
Describe any modeling conducted to determine impacts of projected demands on the resource.
Well level records & WHP Plan indicate an adequate supply for future projection.

Source Water Protection 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.

Date WHFP Plan Adopted: July 3, 2002

Date for Next WHP Update: | Not required at this time per MDH letter

on B/11/06

SWP Plan: In Process Completed  Not Applicable

Ir-DNE Waler Supply Plan 2
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F.CAPITAL IMPROVEMENT PLAN (CIF)

Adequacy of Water Supply System. Are water supply installations, treatment facilities and
distribution systems adequate to sustain current and projected demands? Yes No  If no,
describe any potential capital improvements over the next ten years and state the reasons for the
proposed changes (CIP Attachment -none).

Proposed Water Sources. Does your current CIP include the addition of new wells or intakes?
Yes No If ves, list the number of new installations and projected water demands from each for
the next ten years. Plans for new production wells must include the geologic source formation,

well location, and proposed pumping capacity.

Proposed Water Source Alternatives. If new water sources are being proposed, describe
alternative sources that were considered and any possibilities of joint efforts with neighboring
communities for development of supplies.

No new water sources being considered at this time.

Preventative Maintenance. Long-term preventative programs and measures will help reduce
the risk of emergency situations. Identify sections of the system that are prone to failure due to
age, materials or other problems. This information should be used to prioritize capital
improvements, preventative maintenance, and to determine the types of materials (pipes, valves,
couplings, etc.) to have in stock to reduce repair time.

System has a continuing preventative maintenance program. All water treatment & pumping
facilities have been recently upgraded. Scada pump control program will be completed within

the next 2 years.

DR Water Supply FMan 2
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FART II. EMERGENCY RESPONSE PROCEDURES

Water emergencies can occur as a result of vandalism, sabotage, accidental contamination,
mechanical problems, power failures, 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. 1f your community
already has wrnitten procedures dealing with water emergencies we recommend that you use these
guidelines to review and update existing procedures and water supply protection measures.

Federal Emergency Response Plan

Section 1433(b) of the Safe Drinking Water Act as amended by the Public Health Security and
Bioterronism Preparedness and Response Act of 2002 (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. Community water suppliers that have completed the
Federal Emergency Response Plan and submitted the required certification to the U.S.
Environmental Protection Agency have satisfied Part 11, Sections A, B, and C of these
guidelines and need only provide the information below regarding the emergeney response
plan and source water protection plan and complete Sections D (Allocation and Demand
Reduction Procedures), and E {Enforcement).

Provide the following information regarding your completed Federal Emergency Response Plan:

Emergency Hﬁﬁunu Plan Contact Person Contact Number
Emergency Response Lead Larry Murphy 218-745-5471
Altermate Emergency Response Lead | Jason Hillman 218-745-5471

| Emergency Response Plan Certification Date | December 1995

Operational Contingency Plan. An operational contingency plan that describes ﬂlEESlII'IE’[D be
taken for water supply mainline breaks and other common system failures as well as routine
maintenance 1s recommended for all utilities. Check here X if the utility has an operational
contingency plan. Al a minimum a contact list for contractors and supplies should be included in

a water emergency telephone list.

Communities that have completed Federal Emergency Response Plans should skip te Section D,

k-DNE Water Supply Flan 2
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EMERGENCY RESPONSE PROCEDURES

A. Emergency Telephone List. A telephone list of emergency contacts must be included as
Attachment B. to the plan {complete template or use your own list). The list should include
key utility and community personnel, contacts in adjacent communities, and appropriate
local, state and federal emergency contacts. Please be sure to verify and update the contacts
on the emergency telephone list on a regular basis (once cach year recommended). In the case
of & municipality, this information should be contained in a notification and waming standard
operating procedure maintained by the warning point for that community. Responsibilities
and services for each contact should be defined.

B. 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, water well and maintenance records should be maintained
in a central secured location so that the records are accessible for emergency purposes and
preventative maintenance. A detailed map of the system showing the treatment plants, water
sources, storage facilitics, supply lines, interconnections, and other information that would be
useful in an emergency should also be readily available, Check here X if these records and
maps exist and stafl can access the documents in the event of an emergency.

C. Procedure for Augmenting Water Supplies. List all available sources of water that can be
used to augment or replace existing sources in an emergency. 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. Copies of cooperative
agreements should be maintained with your copy of the plan and include in Attachment
(none). Be sure to include information on any physical or chemical problems that may limit
interconnections to other sources of water. Approvals from the MN Department of Health
are required for interconnections and reuse of water,

TABLE 7 (A) Public Water Supply Systems - List interconnections with other public water

supply systems that can

supply water in an emergency.

Water Supply System

Capacity (GPM/MGD)

Note any limitations on use

| City of Warren

unknown

Can supply water in both directions

Grand Forks Traill Water Dis. | 50/.050

Limited to pipe flow capacity

Euclid Well Site

200/,061

DMNRE Permit - Arsenic Levels

G - Gallons por Minuie MGD = Million Gallons per Day

TABLE 7 (B) - Private Water Sources — List other sources of water available in an emergency.

Mame

Capacity (GPM/MGD)

Mote any limitations on use

Mone

GPM — Giallons per Minwte  MGD - Million Gallons per Day

9
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D. Allocation and Demand Reduction Procedures. The plan must include procedures to
address gradual decreases in water supply as well as emergencies and the sudden loss of
water due to line breaks, power failures, sabotage, etc, During periods of limited water
supplies public water suppliers are required to allocate water based on the priorities
established in Minnesota Statutes 103G.261.

Water Use Priorities {Minnesoby Sintutes 103G, 261

First Priority, Domesiic water supply, excluding industrial and commercial uses of municipal water supply, nndd wse for power
production that meets contingency reguirements.

NOTE: Domestic use is defined (MN Hules &1 150630, Subp. 9, & use for gereral houschold parpases for human needs

such a5 cooking, cleaning, drinking, washing, ard waste disposal, and uses for on farm livesiock waiering exclsding
commercial Bvestock operations which wse mare than 10,000 gallons per day or one million gallons per year.

Secomd Priority, Water uses involving consumption of bess than 10,000 galkons per day,

Third Priority. Agriculiusal irigation and processing of agriculbaral prodisats.
Foairth Priority. Power production in excess of the wse provided for in the contingency plan under first priority.
Fifth Priarity. Uses, other than agricultural imrigation, processing of agricubiural products, and power prodisction.

Sixth Priority. Mon-essentinl uses. These uses are delined by Minnesota Statutes 1030291 as lowm sprinkling, vehicle

{_washing, golf course amd park irrigation, and other mon-essential uses.

List the statutory water use priorities along with any local priorities (hospitals, nursing
homes, ¢ic.) in Table 8. 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.
Local allocation priorities 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 protect domestic
requirements over certain types of economic needs. In Table 8, list the priority ranking,
average day demand and demand reduction potential for each customer category {modify

customer categories if necessary).

Table 8 Water Use Priorities

Customer Category | Allocation Priority | Average Day Demand Demand Reduction
(GPD) Potential (GPD)
Residential 1 0.2 0.001
Institutional 0 None None
Commercial 2 0,003 0.00015
Industrial 3 0.0009 0000045
Irrigation - MNone None
Wholesale Cities | 0085 0, (e |
Non-essential & Unknown 000005
TOTALS3 | 0.25 0.005

GPD = Gallons per Day
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Demand Reduction Potential. The demand reduction potential for residential use will typically be the base
demand during the winter months when water use for non-essential uses such as lawn watering does not occur. The
difference between summer and winter demands typically defines the demand reduction that can be achieved by
climinating non-essential uses. In extreme emergency situations lower priority water uses must be restricted or
climinated to protect first priority domestic water requirements. Short-term demand reduction potential should be
based on average day demands for customer categories within each priority class

Triggers for Allocation and Demand Reduction Actions. Triggering levels must be defined
for implementing emergency responses, including supply augmentation, demand reduction, and
water allocation. Examples of triggers include: water demand >100% of storage, water level in
well(s) below a certain elevation; treatment capacity reduced 10% etc. Each trigger should have
a quantifiable indicator and actions can have multiple stages such as mild, moderate and severe
responses. Check each trigger below that is used for implementing emergency responses and for
cach trigger indicate the actions to be taken at various levels or stages of severity in Table 9.

Water Demand

Treatment Capacity
X Storage Capacity

Groundwater Levels

Surface Water Flows or Levels

Water Main Break
Loss of Production
Security Breach
Contamination

Other (list in Table 9)

Pump, Booster Station or Well Out of Service
X Governor’s Executive Order - Critical Water Deficiency (required by statute)

Table 9 Demand Reduction Procedures
Condition Trigger(s) Actions
Stage 1 60 % Full Increase discharge pressures. Turn on time fill features.
(Mild) Decrease inlet pressures to reservoirs that are at trigger
level.
N

Stage 2 50 % Full By pass pressi¥e reducing valves. Open loops to
(Moderate) alternative water lines.
Stage 3 40 % Full Restrict usage
(Severe)
Critical Water | Executive Order | Stage 1: Restrict lawn watering, vehicle washing, golf
Deficiency by Governor & | course and park irrigation and other nonessential uses
(M.S. 103G.291) | as provided in | Stage 2: Suspend lawn watering, vehicle washing, golf

above triggers | course and park irrigation and other nonessential uses

Note: The potential for water availability problems during the onset of a drought are almost impossible to predict. Significant
incresses in demand should be balanced with preventative measures to conserve supplies in the event of prolonged drought

condsions.

Notification Procedures. List methods that will be used to inform customers regarding
conservation requests, water use restrictions, and suspensions. Customers should be aware of
emergency procedures and responses that they may need to implement,

Public Service Announcements

Ir-DNR Water Supply Plan 2
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E. Enforcement. Minnesota Statutes require public water supply authorities to adopt and
enforce water conservation restrictions during periods of critical water shortages.

Public Water Supply Appropriastion During Deficiency.
Minnesota Statutes 103G.291, Subdivision 1,

Declaration and conservation
(8) If the governor determines and declares by executive order that there is a critical water deficiency, public water supply
nuthorities appropriating water must adopt and enforce water conservation restrictions within their jurisdiction that are
consistent with rules adopted by the commissioner,
(b) The restrictions must mit lawn sprinkling, vehicle washing, golf course and park irrigation, and other nopessential uses,
and have appeopniate penalties for failure 1o comply with the restrictions.

An ordinance that has been adopted or a draft ordinance that can be quickly adopted to comply
with the critical water deficiency declaration must be included in the plan (include with other
ordinances in Attachment 7 for Part I11, Item 4). Enforcement responsibilities and penalties for
non-compliance should be addressed in the critical water deficiency ordinance.

Sample regulations are available at www.dnr state. mn, us/waters

Authority to Implement Water Emergency Responses. Emergency responses could be
delayed if city council or utility board actions are required. Standing authority for utility or city
managers to implement water restrictions can improve response times for dealing with
emergencies. Who has authonty to implement water use restrictions in an emergency?

Utility Manager City Manager  City Counctl or Utility Board
Other (describe):

Emergency Preparedness. If city or utility managers do not have standing authority to
implement water emergency responses, please indicate any intentions to delegate that authority.
Also indicate any other measures that are being considered to reduce delays for implementing

Cmergency responses.

Ir-DNR Water Supply Plan 2
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PART III. WATER CONSERVATION PLAN

Water conservation programs are intended to reduce demand for water, improve the efficiency in
use and reduce losses and waste of water. Long-term conservation measures that improve overall
water use efficiencies can help reduce the need for short-term conservation measures. Water
conservation is an important part of water resource management and can also help utility
managers salisfy the ever-increasing demands being placed on water resources.

Minaesota Statutes 1030291 requires puhlic water supipliens 1o implement demand reduclion measures befare
socking approvals bo consfruct new wells or increases in suthorized volumes of waber. Minncsola Rules

61 15,0770 requires water users o employ the best available means and practices to pronsobe the efficient use of
water, Comnservation programs can be cost effective when compancd o the generally higher costs of developing

new sources of supply or expanding waber andior wastewater restment plamt capacitics,

A. Conservation Goals. The following section establishes goals for various measures of water
demand. The programs necessary to achieve the goals will be described in the following

section.

Unaccounted Water (calculate five year averages with data from Table 1)

Average annual volume unaccounted water for the last 5 years 18,777,670
gallons
Average percent unaccounted water for the last 5 years 15.4 percent

AWWA recommends that unaccounted water not exceed 10%. Describe goals to reduce
unaccounted water if the average of the last 5 years exceeds 10%.
Continue to monitor water loss, Repair waterline breaks.

Residential Gallons Per Capita Demand (GPCD)

Average residential GPCD use for the last 5§ years (use data from Table | 60 GPCD
1)
Im 2002, average residential GPCD use in the Twin Cities Metropolitan Area was 75 GPCD.
Describe goals to reduce residential demand if the average for the last 5 vears exceeds 75 GPCD.

Total Per Capita Demand: From Table 1, is the trend in overall per capita demand over the past |
10 years increasing or decreasing? If total GPCD is increasing, describe the goals to lower
overall per capita demand or explain the reasons for the increase.

Has stayed aboul the same based on estimated population. Actual demand per connection has
decreased over past 10 years.

Peak Demands (calculate average ratio for last five vears using data from Table 1)

Average maximum day to average day ratio | 1.566
If peak demands exceed a ratio of 2.6, describe the goals for lowering peak demands.

Average peak demand is only a ratio of 1.5
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B. Water Conservation Programs. Describe all short-term conservation measures that are
available for use in an emergency and long-term measure to improve water use efficiencies
for each of the six conservation program clements listed below. Short-term demand reduction
measures must be included in the emergency response procedures and must be in support of,
and part of, a community all hazard emergency operation plan.

1. Metering. The American Water Works Association (AWWA) recommends that every
water utility meter all water taken into its system and all water distributed from its system
at its customer’s point of service. An effective metering program relies upon periodic
performance testing, repair, repair and maintenance of all meters. AWWA also
recommends that utilities conduct regular water audits to ensure accountability.
Complete Table 10 (A) regarding the number and maintenance of customer meters.

TABLE 10(A) Customer Meters

Number of Number of Meter testing Average age/meter
Connections Metered schedule (years) | replacement schedule
Connections {years)
Residential 1,442 1,442 an N/A / As needed
Institutional [0 0 0 NA _
Commercial | 59 59 30 N/A / As needed
Industrial f f 0 N/A / As necded
Public 0 0 0 MN/A f
Facilities
Other 3 3 10 9 I As needed
TOTALS 1,510 1,510

Unmetered Systems. Provide an estimate of the cost to install meters and the projected water
savings lrom metering water use. Also indicate any plans to install meters.

Mo plans

L

TABLE 10 (B)Water Source Meters

128

lg| Number of | Meter testing Average age/meter replacement
Mecters schedule (years) | schedule (vears)

Water Source & 10 - 15 years 2 / As needed
{wells/intakes) depending on

gallons

measured
Treatment Plant | - - - /=
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2. Unaccounted Water. Water audits are intended to identify, quantify, and verify water
and revenue losses. The volume of unaccounted-for water should be evaluated each
billing cycle. The AWWA recommends a goal of ten percent or less for unaccounted-for
water, Water audit procedures are available from the AWWA and MN Rural Water

Association.
Frequency of water audits: each billing cycle yearly other:

Leak detection and survey: every year every years periodic as needed
Year last leak detection survey completed:

N
Reducing Unaccounted Water, List potential sources and efforts being taken to educe
unaccounted water. If unaccounted water exceeds 10% of total withdrawals, include the
timeframe for completing work to reduce unaccounted water to 10% or less.
In 2008 the last leak detection survey was completed. Review
water loss daily via SCADA trending graphs.

Allowable loss for new pipe standards based on 2,251 inch miles
of pipe equals 18,765,000 gallons per year. The 2007
unaccounted for water was 17,552,000 gallons, which was less
than new pipe standards. Obtaining a water loss of less than
10% is not practical for a rural water system. See attachment

" Dll A

3. Conservation Water Rates. Plans must include the current rate structure for all
customers and provide information on any proposed rate changes. Discuss the basis for
current price levels and rates, including cost of service data, and the impact current rates

have on conservation,

Billing Frequency: Monthly Bimonthly Quarterly
Other (describe):

Volume included in base rate or service charge: 0 gallons or O cubic feet

Conservation Rate Structures
Increasing block rate: rate per unit increases as water use increases

Seasonal rate: higher rates in summer to reduce peak demands
Service charge or base fee that does not include a water volume

Conservation Neutral Rate Structure
Uniform rate: rate per unit is the same regardless of volume

Non-conserving Rate Structures
Service charge or base fee that includes a large volume of water
Declining block rate: rate per unit decreases as water use increases
Flat rate: one fee regardless of how much water is used (unmetered)
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Other (deseribe):

Water Rates Evaluated: every year  every years  no schedule
Date of last rate change: 5/01/2007

Declining block (the more water used, the cheaper the rate) and flat {one fee for an unlimited
volume of water) rates should be phased out and replaced with conservation rates,
Incorporating a seasonal rate structure and the benefits of a monthly billing cyele should also
be considered along with the development of an emergency rate structure that could be
quickly implemented to encourage conservation in an emergency.

Current Water Rates. Include a copy of the actual rate structure in Attachment (none) or list
current water rates including base/service fees and volume charges below,
2008 Rate = $5.00 / 1,000 gallons

Non-conserving Rate Structures. Provide justification for the rate structure and its impact on
reducing demands or indicate intentions including the timeframe for adopting a conservation rate
structure, ) |
Per contract with cities

4. Regulation. Plans should include regulations for short-term reductions in demand and
leng-term improvements in water efficiencies. Sample regulations are available from
DNR Waters. Copies of adopted regulations or proposed restrictions should be included
in Attachment (none) of the plan, Indicate any of the items below that are required by
local regulations and also indicate if the requirement is applicd each year or just in

emergencies.

Time of Day: no watering between am/pm and am/pm
{reduces evaporation) year around seasonal emergency only
Odd/Even: (helps reduce peak demand) year around seasonal emergency only
Water waste prohibited (no runoff from irrigation systems)
Describe ordinance:
Limitations on turf areas for landscaping (reduces high water use turf arcas)
Describe ordinance:
Soil preparation (such as 47-6" of organic soil on new turf areas with sandy soil)
Describe ordinance:
Tree ratios (plant one tree for every square feet to reduce turf evapotranspiration)
Describe ordinance:
Prohibit irrigation of medians or areas less than 8 feet wide
Describe ordinance:
Permit required to fill swimming pool every year emergency only
Other (describe):

r-DINR Water Supply Plan 2
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State and Federal Regulations (mandated)

Rainfall sensors on landscape irrigation systems. Minnesots Siatute 1036298 requires “All sutomatically
opersled landscape irrigation systems shall have fumished and installed technology that inlibits or mbermupts operation of
the landscape irigstion system during periods of sufficient modsture. The tochnobogy must be adjustable ither by the end
user or the professional practitioner of landscape imgation servioes.”

Water Efficient Plumbing Fixtures. The 1992 Federal Energy Policy Act established
manufacturing standards for water efficient plumbing fixtures, including toilets, urinals,

faucets, and acrators.

| Enforcement. Are ordinances enforced? Yes No If yes, indicate how ordinances are
enforced along with any penalties for non-compliance.

5. Education and Information Programs. Customers should be provided information on how
to improve water use efficiencies a minimum of two times per year. Information should be
provided at appropriate times to address peak demands. Emergency notices and educational
materials on how to reduce water use should be available for quick distribution during an
emergency. If any of the methods listed in the table below are used to provide water conservation
tips, indicate the number of times that information is provided each year and attach a list of
education efforts used for the last three years,

Current Education Programs Times/Year
Billing inserts or tips printed on the actual bill |
Consumer Confidence Reports |
Local news papers

Community news letters

Direct mailings (water audit/retrofit kits, showerheads, brochures)
Information at utility and public buildings

Public Service Announcements

Cable TV Programs

Demonstration projects (landscaping or plumbing) _

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

Events (children's water festivals, environmental fairs) |
Community education

Water Week promotions
Information provided to groups that tour the water treatment plant
Wehsite (include address: )

Targeted efforts (large volume users, users with large increases)
Notices of ordinances (include tips with notices)
. Emergency conservation notices (recommended)

Other:

List education efforts for the last three years in Attachment (none) of the plan. Be sure to
indicate whether educational efforts are on-going and which efforts were initiated as an

emergency or drought management effort.
Ir-DNE Water Sapply Plan 2
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Proposed Education Programs, Describe any additional efforts planned to provide
conservation information to customers a minimum of twice per year (required if there are no

current efforts).
Work with County Plan Co-Coordinator with Water Festival

A packet of canservation tips and information can be obtained by contacting DMR Waters or the
Minnesom Rural Waber Association (M EW AL The American Water Waorks Association
CAWWA] www awwa,org or www, waterwiser.org also has excellent materials on water
conservalion thal are available in o nember of formats. You can conlact the MW A BNN3GT-
6792, the ANWWA hookstore BOM26-T317 ar DNE Waters 63125905703 for anformation

ing educational materials and formats that are aveilahle, N

&. Retrofitting Programs. Education and incentive programs aimed at replacing inefficient
plumbing fixtures and appliances can help reduce per capita water usc as well as energy
costs, It is recommended that communities develop a long-term plan to retrofit public
buildings with water efficient plumbing fixtures and that the benefits of retrofitting be
included in public education programs, You may also want to contact local electric or gas
suppliers to see if they are interested in developing a showerhead distribution program for

CUSIOMETS in Your sérvice area.

A study by ithe AWWA Research Foundstion (Residential End Uses of Water, 199%) found that the avernge
indoor waler use for a non-conserving home is 69,3 gallons per caplia per day (gped). The avernge indoor
waler use in @ conserving home s 43,2 gped and most of the decrease in water use is related o water efficient
plumbing fixtures and appliances that can reduce water, sewer and encrgy costs. In Minnesota, cenain eleciric

nrwd gas providers anc required (Minnesota Statute 2 168,241 io furd programs that will conserve energy
resouroes and some atilities have distributed water efficient showerhends to customers 1o help reduce energy

demands required fo suppy hol water,

Retrofitting Programs. Describe any education or incentive programs to encourage the
retrofitting of inefficient plumbing fixtures (toilets, showerheads, faucets, and aerators) or

appliances (washing machines).
Mone

Plan Approval. Water Supply Plans must be approved by the Department of Natural Resources
(DNR) every ten years. Please submit plans for approval to the following address:

DNE Walers or Submit electronically to
Water Permit Programs Supervisor waterusef@dnr. state, mn.us.

500 Lafavette Road
St. Paul, MN 55155-4032

Adoption of Plan. All DNR plan approvals are contingent on the formal adoption of the plan by
the city council or utility board. Please submit a certificate of adoption {(example available) or

other action adopting the plan.

Metropolitan Area communities are also required to submit these plans to the Metropolitan
Council. Please sec PART IV. ITEMS FOR METROPOLITAN AREA PUBLIC SUPPLIERS.

Ir-DN R Water Supply Plan 2
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METROFOLITAN COUNCIL

PART IV. ITEMS FOR METROPOLITAN AREA PUBLIC SUPPLIERS

Minnesota Statute 473,859 requires water supply plans 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 required information is contained in Parts [-111 of these guidelines.
However, the following additional information is necessary to make the water supply plans
consistent with the Metropolitan Land Use Planning Act upon which local comprehensive plans
are based. Communities should use the information collected in the development of their plans
to evaluate whether or not their water supplies are being developed consistent with the Council's
Water Resources Management Policy Plan.

Policies. Provide a statement(s) on the principles that will dictate operation of the water supply
utility: for example, "It is the policy of the city to provide good quality water at an affordable
rate, while assuring this use does not have a long-term negative resource impact.” ]

Impact on the Local Comprehensive Plan. [dentify the impact that the adoption of this water
supply plan has on the rest of the local comprehensive plan, including implications for future
growth of the community, economic impact on the community and changes to the
comprehensive plan that might result.

—

Demand Projections o

Year Total Population | Average Day | Maximum Projecied
Community | Served Demand Day Demand | Demand
Fopulation (MCD) (M) (MGY)

2000

2020 »

2030 '

Ultimane T

Population projections should be consistent with those in the Metropolitan Couneil’s 2030
Regional Development Framework or the Communities 2008 Comprehensive Plan update. 1f
population served differs from total population, explain in detail why the difference (i.e., service
to other communities, not complete service within community ete.).

Ir-DNE Water Supply Flan 2
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PLAN SUBMITTAL AND REVIEW OF THE PLAN

The plan will be reviewed by the Council according to the sequence outlined in Minnesota
Statutes 473,175, Prior to submittal to the Council, the plan must be submitted to adjacent
governmental units for a 60-day review period. Following submittal, the Council determines
if the plan is complete for review within 15 days. If incomplete, the Council will notify the
community and request the necessary information. When complete the Council will complete its
review within 60 days or a mutually agreed upon extension. The community officially adopts
the plan after the Council provides its comments.

Plans can be submitted clectronically to the Council; however, the review process will not begin
until the Council receives a paper copy of the materials. Electronic submissions can be via a CD,
3 14" floppy disk or to the email address below. Metropolitan communities should submit their

plans to: h’

Reviews Coordinator electronically to:
Moetropolitan Council watersupplyi@mete. state, mn.us
390 Robert St,

St Paul, MN 55101

b-DNE Water Supphy Mam 2
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Attachment “B"
Part Il EMERGENCY RESPONSE PROCEDURES

A. EMERGENCY TELEPHONE LIST.

Police 911 Fire 911 Ambulance 911
Marshall Counts Shenfl T 208 7455411 Offige
Polk County Shenff I 218 2810431 Office or 218 2810433
Warren Police Dept | 218 745-5412 Office
Warren Fire Depl | 218 74353233 Fare Hall
East Grand Forks Police Dept 1 218 7730104 Office
East Grand Forks Fire Dept. 1 218 7732403 Station # |
East Grand Forks Fire Dept 1218 7731109 Statson # 2
Crookston Police Dept I 218 281-5 111 Office
Crookston Fue Dept I 218 28 14584 Fire Chicl
Marshall & Polk Rural Water System | 218 745-3471 Office & Emergenc
Toll Free 1800 5691367 Office & Emergenc
Larn Morphy, Manager - 1 218 2010067 Cell Phone
Jason Hillman 1 218 2010068 Cell Phone
Tony Deschene I 218 2010065 Cell Phone
Virlvnn Hanson. Bookkeeper [ 218 743-5456 Homwe
Pribula Engineening, Enginccr 1 701 772-7038 Office
Jerny Prbula 1 218 7739300 Home
Jermny Pribula 1 701 7413900 Cell Phone
City of Oslo I 218 695-2321 Waner Plaagt

I 218 6953841 Cuy hall
1 218 6952421 Fure Hall
1 218 289-3366 City Cell Phone

Ron Kon nta 1218 693-3921 Home

Scont 1 701 360-56060 Cell Phone

Scott I 701 352-90% Home
City of Alvarado [ 218 95-4911 Cay hall

2 218 9654501 City Shop
I 218 965-4523 Fire Hall

Ken Dagoberg 1 218 9654628 Honke

Ken Dagoberg I 218 289-3411 Cell Phone
City of Fisher 1 218 891-2207 Cay ball

I 218 746-2369 Fure Hall

Moute Ruch I 2I8 891-2271 Home

Monte Ruch I 21K 2709066 Cell Phone
Dan’s Excavating. Leak Repanr - | 218 7732677 Office

Steve Smyvder 1 701 394-4351 Home

Steve Snyder I 218 7791154 Cell Phone

Steve Smvder 1 701 780-703 | Pager

Brad 1 218 7736625 Home

Brud 1 701 740-986 1 Cell Phone
Grand Forks Excavating | 218 773-1055 Shop / Home

Jim Pribula 1 701 772-7181 Cell Phone
Trudell Contracting - Dircctional boring | 218 7454261 Shop

Randy Trudell | 218 2010733 Cell Phone
Higher Ground | 218 7731853 Shop

Paul Zavoral 1 701 7406147 Cell Phone

Andy Zavoral 1218 791-5622 Cell Phone
North Holt Electric - Directional Boring | 218 773-1251 Shop

Tom Holt 1 701 7393662 Cell Plione
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Attachment “B"” Continued

PKM Electric Coop, Elcctrical Supplier -
Toll Free

Red River Power, Electrical Supplier -
Toll Free

Ottertail Power, Electrical Supplier -
Toll Free
Ed Heggen

Edman Electric, Electrician -

Roley Electric, Electrician -
Rick Roley
Rick Roley

Miller Electric, Electrician -
Mike Miller

Eagle Electric of Grand Forks, Inc.
Darryl Beauchamp

InControl, Electrical Controls -
John Kunti
Randy Prigge

Insight Technology Computer Network
Toll Free

Hawkins Inc. - Chemical
Emergency- Spills, Leaks & Exposure

LTP Enterprises, Inc., Well Drillers -
Toll Free
Emergency Service
Emergency Service
Emergency Service

Generator Service
Toll Free
Shawn Erdandson

Ziegler

1 218 7454711 Office & Emergency
| 800 522-7366 Office & Emergency
1 218 456-2139 Office & Emergency
1 800 788-7784 Office & Emergency
1218 281-3632 Office & Emergency
1 300 257-4044 Office & Emergency
| 218 437-8407 Home

1 218 7454396 Office

1 218 745-5361 Office

1 218 2010056 Cell Phone

1218 745-4220 Home

1 218 201-1970 Cell Phone

I 218 745-5259 Home

1 701 74640449 Office

1 218 773-1826 Home

1 763 783-9500 Oflice
1 763 7830845 Cell
1 612 802-5363 Cell

1701 775-5512
1 800 2794796

1 701 293-9618 Office
1 800 424-9300 24 Hr. Response

1701 232-8928 Office
1 800 347-0090 Office
1 701 282-7388
1 701 282-5982
1 701282-3511

I 218 736-2680 Anytime
1 800 346-7649
1 218 7318771 Cell

Northern Water Works Supply. Supplies -1 701 293-5511 Cuty Desk

Toll Free
Bob Shelstad

1 300 4374362 City Desk
1 701 282-4194 Home

Fargo Water Equipment, Pipe Supplies - 1 701 23740222 City Desk

Toll Free
Tim Stetz

1 800 3424676 Caty
1 701 238-7259 Cell

Border States Electric, Electrical Supplies 1 701 772-3477 City Desk

Emergency
Dakota Electric Supply, Elect Supplics
Toll Free
Dale Hammer
Dale Hammer

Minnesota Rural Water Association -
Too! free

Department of Health | Bemidji -
Todd Johnson

| 800 800-0199 Help Line
1 701 746-7373 City Desk
1 800 633-2211 City Desk
1 701 7391930 Cell

1 701 746-7761 Home

1218 685-5197 Office
I 800 3676792 or 1 800 for MRWA

1 218 755-3820 Office
1218 308-2110 Cell
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Attachment “B"” Continued

Beth S Kluthe
Minnesota Pollution Control Agency, -
Toll Free
Toll Free
Northwest Region
OSHA - Dept. of Labor & Industry
Rural Development — Andrew Gag
Gopher State One Call

Kittson Marshall Rural Water, Scott
Scott Flatland

Lincoln Pipestone Rural Water, Dawis

North Kittson Rural Water, Todd'

Red Rock Rural Water, Dominic

Rock County Rural Water, Dan

Grand Forks Traill Water District

Randy, Manager

Randy
I& Neil
orth Valley Water Assoc., Gordy
Gordy, Manager
Agassiz Water Users,
Cus

Marshall County, Highway Dept.
Highway Depe
Auditor

Polk County Highway Dept.
Auditor
Coordinator
Zoning

Viking Gas, Natural Gas Transmission Co.

Emergency
Portal Pipeline Co.,
QWest, Telephone
Frontier, Telephone
Enc
Halstad Telephone Co., Telephone
Toll Free
Outages
Sjoberg's, Warren Cable TV
Toll free
Tech Suppont

Minnesota Dept. of Transportation
Earl Hill
Roger Hille
Brad Knutson
Minnesota Dept. of Transportation
Minnesota Dept. of Transportation
Burlington Northern Rail Road
Sooline Rail Road

I 218 75546315 Oflice

I 651 2966300 St Paul

| 800 657-3864 St Paul

| 800 657-3724 Huzardous Waste
| 218 847-1519 Detroit Lakes

1 218 7234678 Duluth Office

1 218 8479362 Ext #4 Detroit Lakes Office

1 800 252-1166

I 218 466-2835 Office

I 218 843-1064 Cell Phone
1 507 3684248 Office

1 218 754-6161 Office

1 507 628-4201 Office

1 507 283-8886 Office

1 701 599-2963 Office

I 701 77540397 Home

1 218 791-1919 Cell Phone
1 218 791-1918 Cell Phone
1 701 265-8503 Office

I 701 265-5623 Mobile

1 701 869-2690 Office

1 218 791-1523 Cell Phone

1 218 745-4381 Engineer
I 218 7454691 Shop

1 218 7454851 Office

1 217 281-3952 Engincer

1 218 281-2554 Office

1 218 281-5408 Office

1 218 281-5700 Office

1 218 745-5082 Angus

| 800 867-7473 24 Hour Dispatch

1 800 5731311 Repairs
12187454111

1 218 289-4732 Cell Phone
I 218 456-2125 Office

1 800 457-2125 Office

1 888 891-3006

1 218 6813044 Office

1 B0 8288808 Oficy
| 866 4679792

I 218 2816069 Crookston Office
1 218 277-7964

1 218 2777963

I 218 277-796G3

I 218 6RI0934 TRF Office

1 612 6810943 Highway Patrol
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Protecting, maintaining and improving the health of all Minnesotans
July 17,2012

Mr. Jason Hillman

Manager - Marshall-Polk Rural Water System
401 North Main Street

Warren, Minnesota 56762

Dear Mr. Hillman
Subject: 8 in 151 Ice - -Polk Rural Wa - PWS

This letter provides notice of the results of a scoping meeting I held with you and your consultant Teri
Osterman on June 19, 2012, at Marshall-Polk Rural Water System's office in Warren, Minnesota, regarding
wellhead protection (WHP) planning. During the meeting we discussed the data elements that must be
included and used to prepare the part of the WHP plan related to the management of potential contaminants
in the approved drinking water supply management area. The enclosed Scoping 2 Decision Notice lists the
data clements that were discussed at the meeting.

Marshall-Polk Rural Water System has met the requirements to distribute copies of the first part of the
wellhead protection plan to local units of government and hold an informational meeting for the public.
Marshall-Polk Rural Water System will have until July 3, 2012, to complete its wellhead protection plan.

If a data element is marked on the enclosed notice as a data element that must be used and it does not exist,
it is helpful if your plan notes this. Your consultant will be working with you to develop a draft of the
remainder of the wellhead protection plan. 1 will be contacting you to review the progress of the
development of Part 11 of your plan. If you have any questions regarding the enclosed notice, contact me
by email at george.minerich@state.mn.us or by phone at 320/223-7314.

Sincerely,

el

George E. Minerich, Planner
Environmental Health Division

3333 West Division Street - Suite 212
St. Cloud, Minnesota 56301

GEM:kmce

Enclosures

ce:  Todd Johnson, MDH Engineer, Bemidji District Office
Byron Adams, Water Monitoring Section, Minnesota Pollution Control Agency
Joe Richter, Division of Waters, Minnesota Department of Natural Resources
Ron Struss, Minnesota Department of Agriculture
Eric Mohring, Hydrologist, Board of Water and Soil Resources

General Information: 651-201-5000 * Toll-free: 888-345-0823 * TTY: 651-201-5797 * www . health state.mn.us
An equal oppertunity employer
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DRAFT SCOPING 2 DECISION NOTICE

* Hemainder of the Wellhead Protection Plan

Maine al Public Water Supply: Ikate:

Marshall-Polk Rural Water System  PWSID: 1450005 July 17,2012

Mame of the Wellhead Profection Manager:

Mr. Jason Hillman, Manager

Adldress: City: Zip:
401 Morth Main Street Warren 56762
Unibgque Well Mumbers: Fhome:

240757 (Well 1), 240758 (Well 2), 513019 (Well 5), 473633 218/745-5471
(Well 6) 163384 (Well 3 - Emergency®), 166210 (Well 4 -
Emergency®)

*Emergency wells only use the IWMZ Form for data collection. I}

Instructions for Co i

If this box is checked, this data element is NOT necessary for your wellhead prodection plan because it is
X nat needed or i has been included in the frst scoping decision notice.  Please po o the next data
element.

N|R % | B = HRequired for the remainder of the plan.
I this box is checked, this data MUST be used for the *remainder of the plan.”

N | R | S | 5=5uumiite MDI. Ifthis box is checked, this data clement MUST be included in your wellhead
profection plan and submitted fo MIDH.

X | ifihere is MO check mark in the "5 box bat ihere is an "x" in the “R™ bax, this data ebement MUST be
ineluded in your plan, but should NOT be submitted to MDH, This box will only be checked if MIDH
does not have nccess to this datn ebement. This will help 1o redsce the cost by reducing the amount of
paiper and time o reproduce the data element.

Mote: Any data clements required in the first scoping decision notice must also be used 1o complete
the remainder of the wellhead protection plan.
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DATA ELEMENTS ABOUT THE PHYSICAL ENVIRONMENT

PRECIPITATION
N R 5 | Anexisting map of list of local precipilation gauging slations,
X
Technleal Asslstance Comasenis:

M R | 5 | Anexmsting table showing the average monthly and annual precipitation in inches for the preceding five

X VEArS.

Technical Assisianee Camments:

GEOLOGY

M K S | An cxisting geologic map and & description of the gealogy, including aquifers, confining layers, recharge
areas, discharge areas, sensitive arcas as defined in Minncsota Statutes, section 103H.003, subdivision 13,

X and groundwater flow chamcieristics

Technieal Assistance Comments: The management of all the Drinking Water Supply Management
Arca(s) must reflect what is known about these data elements.

N R | § | Existing records of the gealagic materials penetrated by wells, borings, exploration test hales, or excavations,

X imcluding those submitted o the department.

Technical Assistance Comments: The management of all the Drinking Water Supply Management
Area(s) must reflect what is known about these data elements,

N L] § | Existing barehole geophysical records from wells, borings, and exploration test holes.

X

Technical Assistance Comments: | he management of all the Drinking Water Supply Management
Area(s) must reflect what is known about these data elemenis.

N | R | § | Existing surface geophysical shadics.

X

Technical Assistance Comments: The management of all the Drinking Water Supply Management
Arca(s) must reflect what is known about these data elements.

SOILS "
M B | 5 | Existing maps of the soils and a description of soil infiltration characteristics Lng*
X
Technical Assistance Commients:

M R 5 | A description or an existing map of known eroding lands thal are causing sedimentation problems.

X

Technical Assistance Commenis:
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WATER RESOURCES

N R

X

An cxisting map of the boundaries and Aow directbons of major watershed wits and minor wabershed uniis.

Techmical Assistan

of Commsenis:

AR existing map and 2 list of public waters s defined in Minnesota Statuies, section 1036005,

subdivizion 135, and public drimage ditches

Technbcal Assistance Comments:

M R

The shareland clussificatiens of the public waters listed under subiterm (2], pursuant o part 61 20.3000 and

Minnesotn Stabubes, sections [03F. 201 1w 103F.221.

Technical Assistance Commenis:

N R | 85 | Anexisting map of wetlands regulated under chapter 8420 and Minnesodn Staiuics, section 1036G.221 o
X 103GL23T3,
Technlcal Asslstance Commsents:
N R | 5 | Anexisting map showing those arens delineated as Moodplain by existing lacal ordinances.
X

Techmbcal Assistance Comments:

DATA ELEMENTS ABOUT THE LAND USE

LAND USE

N R

8

An exsting map of parcel boundaries.

X

X

Technical Assistance Comments: |he management of all the Drinking Water Supply Management
Area(s) must reflect what is known about this data element.

N R

5

A existing mag of palitical boundarics

X

X

Technical Assistance Comments: The management of all the Drinking Water Supply Management
Area(s) must reflect what i1s known about this data element.

N L]

5

An exigting map of public land sarveys including township, range, and section.

X

Technical Assistance Comments: The management of all the Drinking Water Supply Management
Area(s) must reflect what is known about this data element.
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A maap and an invensory of the current and historical agricultural, residentiol, commemercial, industrial,

™ R 5
recreational, and institulional land uses and patential contaminant souTces.

XX

Technical Assistance Comments: The inventory, mapping, and management of land uses and potential
sources of contamination for all the Drinking Water Supply Management Areais) must reflect what
15 known about these data elements, as follows:
Low Vulnerability - 1) All potential contaminant sources and facility designations as listed on
the attachment, 2) a land use/land cover map and table, and 3) an inventory of the Inner
Wellhead Management Zone (IWMZ).
As a starting point, MDH will provide a 1992 or 2001 land cover map and table from federal data
bases. This data set must be used unless an alternative electronic data set that is more current and
detailed is available.

Management strategies must be developed for all land uses and potential mLL\,'J&G of contamination.

N R | 5 | Anexisting comprehensive lnd-use map.

X|X

Technieal Assistance Comments: The management of all the Drinking Water Supply Management Arcais)
must reflect what is known about this data element. Include any urban fringe planning areas.

M 1 5 | Existing zoming map.

XX

Technical Assistance Comments: he management of all the Drinking Water Supply Management Areais)
must reflect what is known about this data element.

PUBLIC UTILITY SERVICES

M R | 5 | Ancxisting map of transporiation rowies of comidors.

Techmical Assistance Commenis:

N R | 8§ | Anexisting map of storm sewers, sanitary sewers, and public water supply systems.

X
Teehnhcal Assistance Comments:

M R 5 | An existing map of the gas and oil pipelines used by gas and ail supplicrs.

X
Technical Assistance Comments:

by [} 8 | An existing map or list of public drainage sysbems.

X

Technieal Assistance Commenis:

lal R § | An existing record of construction, maintenance, and use of the public water supply wells) and ather wells

X withim the drinking waber supply management area

Technical Assistance Comments: The management of all the Drinking Water Supply Management Arecals)
must reflect what is known about these data elements,

4
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DATA ELEMENTS ABOUT WATER QUANTITY

SURFACE WATER QUANTITY

N R 5 An existing descnption of high, mean, and low flows on sireams.

Technlcal Asskstance Comments:

M ] 5 | Anexisting list of lakes where the state has established ordinary high water marks.

Technical Assistance O ommenis:

] R 5 | Anexisting list of permiited withdrawals from lakes and greams, including source, use, and amounts

X withdrawn.

Technical Assistance Commenis:

N R 5 | Anexisting list of lakes and sireams for which siate protected levels or flows have been established,

X

Technmical Assistance Comments:

M R 8 | Anexisting description of known water-use conflicts, including these coused by groundwater pumping.

X

Technical Assistance Comments:

GROUNDWATER QUANTITY

N H S | An existing list of wells covered by state approprialion permits, including amounts of water appropriated, type

X of use, and aquifer sousce

Technical Assistance Comments: The management of all the Drinking Water Supply Management Area(s)
must reflect what is known about these data clements.

o K 5 | Anexisting descripuon of known well imerference problens and water use conflicts.

X

Technical Assistance Comments: The management of all the Drinking Water Supply Management Arcais)
miust reflect what i1s known about these data elements.

N R 5 | An existing lst of stabe enviranmental bore halbes, including wnique well numiber, squifer measured, years of

x record, and average monthly levels

Technical Assistance Comments: The management of all the Drinking Water Supply Management Area(s)
must reflect what is known about this data element.
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DATA ELEMENTS ABOUT WATER QUALITY

SURFACE WATER QUALITY

N

X

An existing map or list of the slale water guality management classification for each stream and lake,

Technical Assistance Comments:

An existing summary of lake and stream water quality monitoring data, inclading:

i R’ 5
I. bacteriological contamination indscators; 4. sedimentation;
X 2. Imorgandc chemicals; 5. dissolved oxygen; and
1. organic chemicals; 6. excessive growth or defliciency of squatic plants,

Technleal Assistance Comments

GROUNDWATER QUALITY
M B 5 | Anexisting sammary of water quality data, including: 1. bacterialogical comtamination indicutars;
2. inorgansc chemicals; and 3. organic chemicals.
X

Teshnical Assistance Comments: The management of all the Drinking Water Supply Management
Areais) must reflect what is known about these data clements.

N

R

5

X

An existing Het of water chemistry ard isotopic data from wells, springs, or other groundwater sampling
points.

Technical Assistance Comments: The management of all the Drinking Water Supply Management
Area(s) must reflect what is known about these data clements.

N

]

X

An existing repon of groundwaler Iracer studies.

Technical Assistance Comments: The management of all the Drinking Water Supply Management

Area(s) must reflect what is known about this data element.
N L] 5 | Anexisting site study and well water analysis of known aress of groundwater contamination,
X

Technical Assistance Comments:  The management of all the Drinking Water Supply Management
Area(s) must reflect what 18 known about these data elements.

8

X

An existing property audit identifying contamination.

Technical Assistance Comments: The management of all the Drinking Water Supply Management
Area(s) musi reflect what is known about this data element.

8

X

An existing repor o the Minnesota Depastment of Agriculiure and the Minnesota Pollution Contral
Agency of contaminant spalls and releases.

Technical Assistance Comments: T he management of all the Drinking Water Supply Management
Acrea(s) must reflect what 15 known about this data element.
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SCOPING 2 DECISION NOTICE ADDEMDUM

During the June 19, 2012, Scoping 2 meeting several items of interest were considered for inclusion in
the plan. It is recommended (not mandatory) that the following issues be considered in the Marshall-
Polk Rural Water System wellhead protection plan:

1. MDH hydrologist to set well depth priority for other wells that may be potential contaminant
sources (this is less work for you to inventory, basically ignore shallower wells).

2. Track high-capacity well pumping in your well area; see if there are impacts to your wells'
water quality and quantity. Set up in action item so MDH lab does analysis.

3. Monitor impacts on aquifer — research and determine if you need an observation well (DNR
may require).
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MAY 2 5 2012

Copy

MARSHALL-POLK RURAL WATER
APPROVED PART I LETTER TO LGUs/PUBLIC INFORMATION MEETING NOTICE

Date: May 23, 2012

To:
Deb Myrfield, Mayor, Warren Minnesota
Curtis Carlson, Chairperson, Marshall County Board
Jan Kaspari, Water Planner, County of Marshall
Josh Johnston, Polk County Planning & Zoning
Aaron Knoll, Chairperson, Comstock Township Board
Wayne Torgerson, Chairperson, Brislet Township Board
Leif Aakre, Chairperson, Marshall Soil and Water Conservation District
Roger Hille, Chairperson, Middle Snake Tamarack Watershed District
Leon Heath, Director, Region Northwest Development Commission
George Minerich, Planner, Minnesota Department of Health

From: Jason Hillman, Manager
Marshall - Polk Rural Water System

401 North Main
Warren, MN 56762

Marshall - Polk Rural Water System is in the process of developing a wellhead protection plan for its
drinking water supply wells. As required by the Minnesota Wellhead Protection Rule (part 4720.5330,
subpart 6), the Minnesota Department of Health approved Part 1 of the wellhead protection plan for our
system. This portion of the plan includes information pertaining to:

1. The delineation of the wellhead protection area,
2. The drinking water supply management arca boundary, and
3. The well and drinking water supply management area vulnerability assessment.

Enclosed please find the items listed above. If you would like a complete copy of the Part 1 report
containing the technical information used to delineate the wellhead protection area, drinking water supply
management area, and vulnerability of the wells and aquifer, please contact me (218) 745-5471

Consistent with the Wellhead Protection Rule (part 4720.5330, subpart 7), a Public Information Meeting has
been scheduled on Tuesday, June 19, 2012 at 8:00PM. The meeting will be held at the Marshall - Polk
Rural Water System Office, 401 North Main, Warren, MN 56762 to discuss issues and concerns with this
portion of the plan. We welcome your participation at this event,

If you have any questions concerning this matter, please contact me.
cc¢:  Danny Thorstad, Manager, Marshall Soil and Water Conservation District
Mike Strodtman, Groundwater Technician, Minnesota Rural Water Association

Nick Drees, Middle Snake Tamarack Watershed District
Trudi Witkowski, Minnesota Department of Health
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Figure 1A - Amended WHPA and DWSMA for Wells 1 (240757), 2 (240758), and 5 (513019)
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Attachment IV.

Well Vulnerability Assessment
The MDH has developed a database of community and non-community non-transient public water

supply wells in Minnesota which stores information pertinent to well vulnerability and rates the
vilnerability of individual wells. A score is calculated for each well based on factors such as

well construction, geology at the well site and chemical data, and higher scores correlate to
greater perceived vulnerability. A numeric cutoff is used to identify vulnerable from nonvulnerable
wells (MDH, 1993). Vulnerable wells are also identified based on the presence of

contamination, such as nitrate-nitrogen in excess of 10 mg/l, or young (post-1933) water, as
indicated by the presence of | tritium unit or greater in the well water. The results of this
assessment for the Marshall and Polk Rural Water System Wells are described below. A printout
from the MDH vulnerability database is shown in Appendix 1.

Each of the Marshall and Polk Rural Water System Wells have been determined to be relatively
non-vulnerable to contamination from activities at the land surface. This cvaluation is based
primarily on 1) the presence of a thick confining layer of clay-rich glacial till over each of the
aquifers used by wells in the system, 2) the fact that each of the wells meet state standards for
construction and maintenance, and 3) the absence of tritium from samples taken from Wells Nos. 1,
4 and 5 in June, 1997 (detection limit was 0.8 TU). The tritium result indicates that post-1953
recharge was not detectable in the well water. Aquifers that receive such slow rates of recharge
are generally considered relatively well protected from contaminants released at the land surface.
Results from routine sampling of effluent from Marshall and Polk Rural Water System treatment
plants conducted by the MDH over the period 1993-2000 showed no violations of any parameters
monitored under the Safe Drinking Water Act. No symthetic or volatile organic compounds have
been detected, and nitrate has only been detected at very low levels (0.17 mg/1 or less).

Drinking Water Supply Management Area Vulnerability Assessment
The aquifers that supply water to the Marshall and Polk Rural Water System wells were evaluated

for their vulnerability to contamination throughout the extent of their DWSMAs on the basis of 1)
geologic logs from wells in the area, 2) the tritium data from Wells Nos. 1, 4 and 5, and 3) the
chemical data noted above. Geologic records for most wells in the vicinity of the Warren and
Euclid well fields indicate that clay-rich glacial till is present at the land surface and extends to a
depth of approximately 100 feet before significant thickness of sand are encountered. The
overlying till provides a significant measure of protection to the buried sand and gravel aquifers,
as suggested by the absence of tritium at Wells Nos. 1, 4 and 5 and the absence of contaminants
routinely monitored for under the Safe Drinking Water Act. As a result, the aguifers used by the
Marshall and Polk Rural Water System wells are considered to have a very low level of
vulnerability to contamination throughout their DWSMAs.

References:

Minnesota Department of Health, 1993, Methodology for Phasing Wells into Minnesotla=s

Wellhead Protection Program.

Source;
Wellhead Protection Plan for Marskall and Polk Rural Water System

Pari 1
Delineation of Wellkead Protection Areas and Vulnerability Assessmenis

July, 2001
James F, Walsh
Minnesota Depantment of Health
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DATA ELEMENTS
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DATA ELEMENTS, ASSESSMENT

I. REQUIRED DATA ELEMENTS

A. Physical Environment Data Elements

1.

2.

Precipitaion --This data element does not apply because there is not a direct hydraulic
connection between surface waters and the aquifer serving this water supply system.

Geology —The water supply(s) for Marshall & Polk Rural Water system show the presence
of a thick confining layer of clay-rich glacial till over each of the aquifers used by wells in
the system, and each of the wells meet state standards of construction and maintenance.
Additional information regarding the geology in the Marshall & Polk Rural Water system
can be found in the Part I.

Soils — This data element does not apply because there is not a direct hydraulic connection
between surface waters and the aquifer serbing this water supply system.

Water Resources — A discussion of the implications of surface waters on the management of
potential contaminant sources within the DWSMA is not required since there is no direct
hydraulic connection betwwen the land surface and the aquifer used by the wells of
Marshall & Polk Rural Water system.

B. Land Use Data Elements

1.

Land Use — Due to the information contained in Part | and the Amendments, which
indicates that the public water supply is not vulnerable to most land-use activities, only an
inventory of other wells located within the DWSMA is required. A listing of wells
inventoried with the DWSMA(s) and a map showing their locations are included in
Appendix II.

Public Utility Services -- Records of well construction and maintenance apply to this
portion of the plan due to the information provided about the well(s) and the quality and
quantity of the water supplying this system. A discussion of the implications of other types
of public utilities sucah as transportation corridors, pipelines, and the one drainage ditch on
the management of potential contaminanct sources within the DWSMA is not needed
because there is not a direct hydraulic connection between the land surface and the aquifer
used by wells.

C. Water Quantity Data Elements

1.

Surface Water Quantity -- This data element does not apply because there is not a direct
hydraulic connection between surcae waters and the aquifer serving this water supply
system.

Groundwater Quantity -- Groundwater levels are adequate for the amounts which Marshall
& Polk Rural Water system is currently permitted for under the groundwater appropriations
program that is administered by the MN Dept of Natureal Resources. There are curredntly
no other high-capacity wells within the DWSMA for which well interference complaints
with the system’s well(s) have been documented. At this time, there appears to be
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sufficeient groundwater quantity, based upon existing pumping capacity of the well(s)
completed in the aquifer used by the system.

D. Water Quality Data Elements
1. Surface Water Quality — This data element does not apply because there is not a direct

hydraulic connection between surface waters and the aquifer serving this water supply
system.

2. Groundwater Quality -- This data element applies to the water quality for Marshall & Polk
Rural Water system.Groundwater quality information was used to determine that other wells
are the primary potential source(s) that need to be inventoried and managed. Changes in the
general chemistry of the well water may indicate that the aquifer is receiving recharge from
different geological materials.

Il. ASSESSMENT OF DATA ELEMENTS

A. Use of Well -- The Marshall and Polk RWS provides water to parts of the rual areas of Kittson,
Marshall and Polk Counties. The groundwater supplied by the Marshall & Polk Rural Water
system is obtained from two well field sites. The Euclid Well Field (wells 1,2, & 5) and the
Schuster Well (well #6). General information describing this public water suppy system is
presented in the Source Water Assessment found in Part | of this Plan.

B. Wellhead Protection Area Delineation Criteria -- See Part | of this Plan for documentation
regarding how the following delineation criteria were applied to determine the boundaries od the
WHPA:

1. Tine of Travel — 10 years

2. Flow Boundaries — geologic information

3. Daily Volume — provided by the system

4. Groundwater Flow Field — delineation method
5. Aquifer Transmissivity — aquifer test plan

C. Quality and Quantity of Water Suppling the Public Water Supply Well — Water quality
monitoring results indicate no evidence of contamination from 1) human origin, such as fuel and
fuel break-down products, pesticides, or commercial fertilizer, or 2) naturally occurring
contaminants such as arsenic and boron. At this time problems with water quality are not an
issue, as the system has enjoyed water quality that meets or exceeds standares in the Federal
Safe Drinking Water Act.

D. Groundwater Uses in the Drinking Water Supply Management Area -- The management
strategies selected and documented in the Plan of Action Table 9 of this Plan will focus on
activities that have the most potential to impact the aquifers this system is using for its drinking
water supply. For a non-vulnerable system, other wells are the most likely potential impact to
the aquifer.
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APPENDIX VI

RELATED DOCUMENTS

1. MDH Municipal Well Records

154



LEEENREREY

MDH =9 Minnesota Department of Health

] Environmental Health in Minnesota

PWSID: 1450005
PWS Name: Marshall-Polk Rural Water System
PWS Type: Community
PWS Status: Active

Public Water Supply Sources: Information from MNDWIS and CWI (sorted by Sample Point 1D)
Source Type Codes: GW = Ground water; SW = Surface water; GUI = Ground water under influence
Location Source: MGS = digitized by the MN Geological Survey; * indicates imcomplete records

=
MNDWIS PWS SOURCES IN FLOW

Source Info MNDWIS Data CWI Data
. Well No. . . - Case Case . Depth Case Case
Sample o me Type Availability Status (link to Well B Drill Depth Depth (in Diam. (in 4 Completed {in Depth (in Diam. (in
Point 1D . . . (link to Map) Year (in feet) ot Date . s ; .
Log(s)) feet) inches) feet) feet) inches)
. , - . (L. . 2-
S01 | wen #1|GW | Primary | Active [ 240757 |PTERML oze| 171 | 156 8 oae| 17100 | 15600 | 800
r 1 = ;‘_' = =
S02 Well #2 | GW | Primary | Active 240758 07 ]?{ 000 (1 1976 197 182 & 06-16 197.00 182.00 ®.00
Cole) 1976
Out 03/16/1993 (L 03-19-
S03  |Well #3 | GW | Emergency | Short 163384 . 1981 124 104 8 | 124,00 104,00 8.00
Cole) 19%1
Term
Out 03/16/1993 (L 04-21
! 05/16/1993 (L. 21+
S04 |Well #4 | GW | Emergency | Short 166210 1981 123 103 ] 123.00 103,00 0.00
Term Cole) 1981
S05 Well #5|GW | Primary | Active 513019 03 ]::‘;]';;';l}j L 19492 419 393 & n;;l;ﬁg 419.00 393.00 ®.00
, , ) . 12/11/2002 (J. 12-12-
S07  |Well #6 | GW | Primary | Active | 473633 Walsh) 1990 375 335 16 1990 375,00 335.00 16.00
B

MMNDWIS and CWI data value discrepancies in preceding tables are shown in RED (0 or null values excepted).
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Unverified Wells
The following tables show information on wells whose existence {or previous existence) has not vet been confirmed.

|[UNVERIFIED Well Data - no data found,

E
UNVERIFIED Well Data - the following data are from RAW HYDRO spreadsheets, and need to be processed accordingly.

Unique Drilled Completed Depth  Casing Year Out _

Reference
in Record

Name(s) Well Depth Cased Diameter {.,m::rﬂurﬂe d C““:,t:“:tmn of [:::rlnlr“f’ ‘;::g:i L“:::;un
Number  (ft.) (ft.) (in.) L yp s

Service
Databases Searched Trivia
Linverified Well Data Compiled By: Jim Walsh Compiled Date; 8/2/2005

Depth (ft.) Comments

Source: MN Dep't. of Health - 5/16/2013
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MARSHALL & POLK RURAL WATER SYSTEM
— 2011 DRINKING WATER REPORT —

Tho Marshall & Polk Rural Water System is issuing the results of monitor-
Ing done on its drinking water for the pencd irom January 1 to Decamber 31,
2011, The purpose of this report is 10 advance consumers’ understanding of
drinking water and heighten awareness of the need 10 profect precious water

eSOuIces.
Source of Water

The Marshail & Polk Rural Water System provides drinking water 10 its
residents from the following groundwater sources:

* Four wells ranging from 171 10 419 leet deap, that draw waser kom he
Quateenary Burled Anesian Aguifer

* Purchases treated water from the Grand Forks-Trail Water Districe,
which obtains & water from 15 wells in the Elk Vialey Aquiter.

The water provided 10 customess may meet drinking wader standards. bt
the Mirnesota Department of Health has also made a determination as to
how vainerable the source of waler may ba 10 future comtamination incidents
If you wish 10 obtain the entire sowce water assessment regarding your
drinking water, please cad 651-201-4700 or 1-800-818-6318 (and press 5)
during noemal business hours. Also, you can view it online al www haath
state.mo.us/dva/ehywater Sap/Ewa

Call 218-745-5471 or 1-800-569-1357 # you have questions about the
Marshall & Polk Rural Water Systom drinking water or would bke information
about opportunities for public parsicipation in decisions that may aflect the
quality of the water.

Resuits of Mon

itoring

No contaminants were detected at levels that violated Sederal drinking
water standards. However, some contamnants ware detected in trace
amounts that weee below legal ¥mits, The table that follows shows the con-
taminants that were detectod in trace amounts last year. (Some contaminants
are samplod less frequently than once & year; as a fesult, not all contams-
nants wers sampled for in 2011, i any of these contaminants were detected
the last tme they were sampled for, they are induded n the table along with
the date that ?he desection oocurred |
Key to abbreviations:
MCLG ~ Maximum Contaminast Level Goal: The level of a comaminant
In drinking water below which there is no known or expectad risk 10 healn

Lavol
MRDLG — Maximum Residual Disinfectant Level Goal,
AL — Action Level: The concentration of a contaminant which, #f excesd-
ad, wriggers treatment or other requirement which & waler sysien must Jolow.
90t Percentie Lovel — This is the value ottaned afer dsregardng 10
porcent of the samples taken that had the highest levels. (For example, n a
situation in which 10 samplas were taken, the 90th percentile level & deler-

pCl — PicoCunes per liter (a measure of radioactivity).
wﬁl!— Parts por bilion, which can also be expressed as MICrograms per
(wg1).
pom — Parts per million, which can aiso be expressed as miligrams par
fiter (mgh).
nd — No dstecton

The sources of drinking waler (both 1ap water and bottled water) include
rivers, lakes, streams, ponds, 1eservoirs, springs and wells, As waier travols
over the surface of the land or through the ground. it dissoives nasurally-
occurring minerals and, in some cases, radicactive material, and can pick up
substances resuling from the presence of animals or om human activity

Contaminants that may be present in SOurce walter incude:

Microbial contaminants, such as vruses and bacteria, which may come
from sewage lreatment plants, septic systems, agncultural Ivestock opera-
tons and wildise

lnorganic contaminants, sach as salts and metais, which can be nalu-
rally-ocourting of result from urban storm water runofl, Industrial or domestic
mmammm.mam

Pesticides and herticides, which may come from a vanety of sources,
Wa urban slorm water runoff and residensal uses.

contaminants, intluding
ic chemica’s, which are by-products of industrial processes and petroleum
production, and can slso come from gas stations, wrban storm water runolf
and septic systems.

Radioactive contaminants, which can be naturaly-occurring o be the
rosult of of and gas production and mining activities.

In order % ensure that tap water is sale to drink, the U.S. Environmental
Protection Agancy (EPA) prescribes regulations which limit the amount of
canain contaminants in waler provided by public water systems. Food and
Drug Administration regulations establish limits for contaminants in bottied
waler which must provide the same protection for public health,

Dnnking water, including bottled waler, may reasonadly be axpacted 0
contain af least small amounts of some contaminants. The presenca of con-
1aminants does not necessanly indicate that water poses a health nsk. More
information about contaminans and potential health offects can be cbtamed
by caling the Ervironenental Prolection Agency's Sate Drinking Water Hotline
al 1-800-426-4791.

Some people may be more vulnerable to contaminants In drinking
water than the general population, Immunc-compromised persons,

undergoing chemotherapy,

of the two with

mined by disregarding 1he highest

highest result, which represents 10 parcent of the
sampies.) Note: In stuations in which only 5 samples are taken, the average
the highes! leveis is taken 10 determing the S0T percentile

level. Water Hotline at 1-800-426-4791.
TEST RESULTS: (Samples collected throughout the System)
Contaminant | Umis | MCLG | AL | 90% W sites Water Meets Typical Source of Contaminant
Level over AL Supply | Regulations
Reporting
Copper (2010) | ppm | NA |13 74 0 out of 10 A.B v Corrosion of household
plumbing systems; Erosion of
(2011) | ppm N/A 1.3 008 0 out of 20 C v natural deposits.
Lead (2010) | ppb N/A 15 33 Ooutof 10 A B v Corrosion of household
plumbing systems; Erosion of
(2011) | ppb N/A 15 | NoDetet | 0 out of 20 C v natural deposits.

If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young children. Lead in drinking
watter is primarily from materials and components associated with service lines and home plumbing. Marshall & Polk Rural Water
System is responsible for providing high quality dninking water, but cannot control the variety of materials used in plumbing components.
When your water has been sitting for several hours, you can minimize the potential for lead exposure by flushing your tap for 30 seconds
to 2 minutes before using water for drinking or cooking. If you are concerned about lead in your water, you may wish to have your water
tested. Information on lcad in drinking water, testing methods and steps you can take to minimize exposure is available from the Safe

Drinking Water Hotline or at http://www.epa.gov/safewater/lead.
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TEST RESULTS FOR:

A = Warren Well Site, B = Euclid Well Site, C = Supplied by Grand Forks Traill

(Consumer Confidence Report continued on page Seven)

158

A = Warren Well Site, B = Euclid Well Site, C = Supplied by Grand Forks Traill
Level Found | See System map for area served by each water supply
Contaminant Umts | MCLG = MCL | Range | Ave. Water Meets Typical Source of Contaminant
(Last Tested) ‘ (2011) | Result* | Supply | Regulations
Reporting
Fluonide  (2011) | ppm 4 | 4 1417 1.5 A B v State of Minn. Requires all municipal
| water systems to add fluoride to the
(2008) | ppm 4 4 NA 141 C v drinking water to promote strong teeth;
Erosion of natural deposits; Discharge
Zinc (2008) | ppm NA | NA | 0001 C v
Barum  (2006) | ppm 2 2 NA 13 A v Discharge of drilling wastes;
(2010) | ppm 2 2 NA 45 B v Discharge from metal refineries;
(2008) | ppm 2 2 NA | 0014 C v Erosion of natural deposits
Nitrate + Nitrite Runoff from fertilizer use; Leaching
(AsN)  (2011) | ppm 100 | 104 | nd12 12 A v from septic tanks, sewage; Erosion of
(2010) | ppm 100 | 104 05 05 B v natural deposits.
(2011) | ppm 10 10 102 | 102 | C v
Nitrate |
(AsN)  (2007) | ppm 1 [ NA 02 B 2
Arsenic  (2010) | ppb 0 10 NA LIS B v Erosion of natural deposits; Runoff from
orchards: Runoff from glass and
electronics production wastes.
Radon 2007) | pCl NA 202 B v Erosion of natural deposits.
Combined (2003) | pCil N/A 229 A v Erosion of natural deposits.
Radium  (2010) | pCil 0 54 N/A 20 B v
(2009) | pCill N/A 0.11 C v
Alpha Emitters Erosion of natural deposats,
(2003) | pCul N/A 145 A v
(2010) | pCi1 | O ‘ 154 | NA 6.1 B v
(2009) | pCi NA | 053 C v
Haloacetic Acids ‘ By-product of drinking
(HAAS) (2010) | ppb 0 60 NA 142 A v water disinfection.
(2011) 2 e v
Trhalomethanes
TTHM, Total(2010) | ppb 0 80 NA 251 A v By-product of drinking
(2008) | ppb 80 NA 13 C v water disinfection.
Mercury Erosion of natural deposits; Discharge
(Inorganic) (2007) | ppb 2 | 2 N/A 06 | B v from refineries and factones; Runoff
| [ from landfills; Runoff from cropland.
average of all the detected values. If it is an average, it may contain sampling results from the previous year.
Radon s a radioactive gas which is naturally occurmnng in some groundwater. It poses a lung cancer risk when gas is released from water
nto air (as occurs during showering, bathing, or washing dishes or clothes) and a stomach cancer risk when it is ingested. Because radon
in indoor air poses & much greater health nisk than radon in drinking water, an Alternative Maximum Contaminant Level (AMCL) of
| 4,000 picoCuries per liter may apply in states that have adopted an Indoor Air Program, which compels citizens, homeowners, schools,
and communities to reduce the radon threat from indoor air. For states wathout such & program, the Maximum Contaminant Level (MCL)
of 300 pCi/l may apply. Minnesota plans 1o adopt an Indoor Air Program once the Radon Rule is finalized.
Contaminant MRDLG | MRDL | ***% [ *%%%% | Waser Supply |  Meets Typical Source
{units) Reporting Regulations | Of Contaminant
' m’) 4 K 154 1.64 A B v Waer additive wsed 1
(2011) 4 4 0308 | o4 C v SRS
****Highest and Lowest Monthly Average *e***Highest Quarterly Average




TEST RESULTS: (Consumer Confidence Report, continued from page Three)

Some contaminants do not have Maximum Contaminant Levels established for them. These unregulated contaminants are assessed using
state standards known as health risk limits to determine if they pose a threat to human health. If unacceptable levels of*an unregulated
contaminant are found, the response is the same as if an MCL has been exceeded; the water system must inform its customers and take
other corrective actions. In the table that follows are the unregulated contaminants that were detected:

Level Found

Contaminant Unit | Range | Ave./ | Water Supply Meets Typical Source of
(2010) | Result Reporting Regulations | Contaminant

Sodium (2008) | ppm N/A 130 A v Erosion of natural deposits.
(2010) 192 B v
(2008) 7.2 ¢ v

Sulfate (2008) | ppm N/A 81.4 A v Erosion of natural deposits.
(2010) 17.6 B v
(2008) 15 € v
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