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This document presents thesllhead protectionW/HP) plan for theCity of Cuyunathat will help
provide for an adequate and safe drinking water supply for community resittecastains the
following components
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Assessment of the data elements used to prepare the plan

Delineationof the wellhead protectioarea;

Delineation of the drinkig water supply management area;

Assessments of well and drinking water supply management area vulnerability

Impact ofland and water useghanges on the public water supply well(s) used by the water
supplier,

Issues, ppblems, andpportunities affecting the wédl), well water, andhe drinking water
supply management area;

Wellhead protection goals for this plan;

Objectives and plan of action for achieving the wellhead protection goals;
Evaluation program for assessitng teffectiveness of this plan; and
Contingency strategy to address an interruption of the water supply.

Water Supply Wells Included in This Plan

Unigue Number Well Name or Number Use/Status
198644 Well #1 P

1P =Primary Water Supply WelE = Emergacy Backup WellS = Seasonal Well

WHP Plan Co-Managers
Bill Bedard, Clerk
Brian Wasserzieher, Water System Operator
PO Box 536
Cuyuna, MN 56444536
(218) 5465883
info@ci.cuyuna.mn.us
WWW.Ci.cuyuna.mnus

WHP Team Members
Lloyd Brix Lou Dirkes
Bill Bedard Brian Wasserzieher

Assistance Provided By
Gail Haglund Hydrologist, Minnesota Department of Health
Mark Wettlaufer, SWP Planner, Minnesota Department afltHe
Dave Neiman, SWP Planner, Minnesota Rural Water Association



mailto:info@ci.cuyuna.mn.us
http://www.ci.cuyuna.mnus/

Table of Contents

Page
Chapter L.ANTTOTUCTION. ...... .ttt e e e e e e e et e e e e e e e e e e enena e 1
Chapter 2 Identification and Assessment of the Data Elements Used to Prepare the Plan.....1

Chapter 3 Delineation of the Wellhead Protectidrea, Drinking Water Supply Management

Area, and Vulnerability ASSESSMENTS..........iiiiiiiieiiieer e 3
Chapter 40 Assigning Risk to Potential Contamination SOULCES...........cvevvvvieiieeeiineeeiiiee e, 4
Chapter5.0 Impact of Landand Water Use Changes on the Public Water Supply Well(s).......... 5
Chapte 6.0 Issues, Problems, and OpPPOrtUNILIES. ..........oviiiiiiiiiieer e 7

Chapter7.0 Existing Authority and Support Provided by Local, State, and Federal Governmen&

Chapter 8.0 GOAIS........coouiiiii e 11
Chapter 9.0 Objectives and Plan of ACUON..........coouiii e e e 11
Chapter 10.0 Evaluation PrOgraml.........oouuuuioiiiiiiiiii ettt 19
Chapter 11.0 CAMQENCY STFAEOY.....ceuuuueeeeeiiiii e ereee ettt e e e e ettt e e aeeeeeaai e e e e eata e eeeeeees 20
Chapterl2.0 GIOSSaAry Of TEIMIS....cccuu i eeee e e e e e e e e e e e et e e e et e e e esnaaaeeens 20
Chapterl3.0 LISt Of ACIONYIMS. ... ciiiiiieeeie e e e e et e e e e et e e e et e e e eeat e e eesa e eeeran e eeeananaaeenes 22

List of Figures

Figure 1: Drinking Water Supply Management ArEa.............uveeveuriieeeeniieeeeiiieeeeaineeeavn s v
List of Tables Page
Table T Assessment Results fire Data Elements.............coooviiiiiiiiiiiiiiiii e, 2
Table 2 Potaetial Contamination Sources and Assigned Risk for the IWMZ..................... 5
Table 3: Potential Contamination Sources and Assigned Risk for the Rest of the DWSMA
Table4: Expected Land and Water Use Changes.............ccoovevviiceeieiiin e 6
Table5: Issues, Problemand OPPOrtUNILIES.........c.uuiieiiiii e 7
Table6: Contols and Programs of th@ity of Cuyuna................ccoooiiiiiiiieeii 8
Table7: Local Agency Controls and Programs............ccoeevvuiiiieeniieeiiie e eeeeie 9
Table8: State and Federal Agency Controls and Programs.............cccceeeeeeiiieeiiieeeennnn. 10
Table9:  WHP Plan Of ACHION.........uiii et eeeeeees 14
Table 10: Cooperating AQENCIES LiSt.......cccuuiiiiiiiii i e e 19

List of Appendices
Appendix I:  WHPA and DWSMA Delineations and Vulnerability Assessments...................
Appendix Il:  Inventory of Potential Contamination SOUICES........ccuvviiiiiiiieeeii e
Appendix H: CONtINGENCY STrALEQY .. .ccuuueiiiiieeiir e ee ettt e e e et e et e e e et e e era e e eaa e eeeans



Miznesota Dopartment of Health

jc??-v_:i:mw Cuyuna Drinking Water Supply Management Area L B
(DWSMA) MIN-00594 - Moderate Vulnerability

R 7 2 NS 1:10,000

02

B "-- 1y Nan.Sl

. "~
(] (RN OH0 D BT

-

Rabbit Lake Township

@ Primary Well

o Emergency Response Area

- Wellhead Protection Area

- DWSMA

~ Local Government Boundary
o PLSS Section Line

o Moderate Vulnerability

TN
TeEN

DWSMA Agproved May 1, 2012 N
T&TN 2010 Dnginl Ordorecrified Images oo e
Teewl ool Agicann lmugery Program .

Figure 11 Drinking Water Supply Management Area DWSMA)



Chapter 171 Introduction
3.2 Background

Thewellhead protectio(WHP) plan for theCity of Cuyunawas prepared in cooperation with the Miso&a
Department of Health (MDHand the Minnesota Rural Water Associatidincontains specific actions thtite

city will take to fulfill WHP requirements that are specified under Minnesota Rpdet4720.5510 to

4720.5590. Te support that Minnesota state agendederal agencie§row WingCounty and othersuill

provide is presented to identify thereos i n protecting the cityds drin
for 10 years after the approval date specified by MDH and the aigg®nsible for implementing its WHP

plan ofaction as described in Tab®of this report. Furthermore, tleity will evaluate the status of plan
implementation at least every tvemdonehalf yeargo identify whetheits WHP plan isbeing implemented

on schedule.

1.2 Plan Appendices

Much of the technical information that was used to prepare this plantigiced irthe appendice$dutis
summarized in the main body of this plan. particular

1 Appendix Icontains tk first part of the plarconsisting of the delineation of the wellhead protection
area (WHPA), the drinking water supply management ar®4)dA), and the vulnerability
assessmentsr the public water supply wét) and the DWSMA This part of the plais summarized
in Chapte 3.

1 Appendix Il contains theéventory of potential contamination sourcé&his inventoryis discussed in
Chapter 4n terms of assigningrisk o t he ci t y 0 & alsoaiscessed i Chagedry a nd
relating toissues, problems or opportunities

1 Appendix Il contains theontingency strategy to provide for an alternate water supply if there is a
disruption caged by contamination or mechanical failurehisinformationis discussedn Chapte
11.

1 Appendix IV contains copies of maps, figures and other suppatiitegand/odocuments which are
referred to throughout this Plan.

Chapter 21 Identification and Assessment of the Data Elements Used
to Prepare the Plan

The data elements that are included in this plare used td) delineate the WHPA and the DWSMA and to
assess DWSMA and well vulnerability andd®cument the need for the WHP measures thabwill
implemented to help protectek i twatérsupply from potential sources of contaminati®he city met

with representatives frodDH on two occasions to discuss data elements that are specifigdrinddta
Rules, partd720.5400for preparing a WIR plan.

The first scoping meetindneld on October 26, 2018ddressed thaata elements that were needed to support
thedelineation of th&VHPA, theDWSMA, and the wef{s) and DWSMA vulnerability assessments. The
second scoping meetingeld on June 2522012 discussed the data elements required to 1) identify potential
risks to the public water supply and 2) develop effective management strategies to prqigiclicheater
supply in relation tavell andDWSMA vulnerability. The results of each meetj were communicated to the
city by MDH through a formal scoping decision notig® copy of the Scoping Decision Notice No. 2 is



included in Appendix IV for referenceNot all of the data elementsted in the WHP ruléadto be

addressed in the WHP pldoecause ahe moderate vulnerabilitgft he ci t y6s sourThe of
following talde presentshe data elemenassessment resultslative tothe overallimpactthat each data

element has on the four items listed.

Table 1 is the assessmerf the present and future implications of the data elements on the four planning
activities. The data elements that are shaded are not required or nasgedviously statetbecause of the
moderatelyulnerable setting. These data elements arededlun the table for information purposes only.
The data elements that are markaegh (H) are considered to hawaalirect implication or impact on the
activity. Data elements that have an indirect or marginal impact on an activity are shown as niglerate
data element that has little if any impact is shown as low (L). The source of the data is shoviDatader
Sourced ThefAvailability of Datadis i ¥ if thefour planningneeds are met arid Mo if they are not.

Table 17 AssessmenResultsfor the Data Elements

Present and Future
Implications S
>
() c © "'5 B o 8 E S
Data Element ST |2 2|8 58E £ 53 Data Source a8
S5 |22|2ESE T =
EA NI R 2
ST 167 602F 6 9 <
Precipitation
Geology
Maps aml geologic descriptions | M H H H iﬁttég‘oo;;? I\(/lzgg‘,l)lyjlf)l;t%gglset. Y
Subsurface data M | H H H MGS, MDH, DNR Y
Borehole geophysics M H H H MGS (None Availablg Y
Surface geophysics L L L L City (None Availablé Y
Maps and soitlescriptions
Eroding lands
Soils
Maps and soil descriptions
Eroding lands
Water Resources
Watershed units
List of public waters
Shoreland classifications
Wetlands map
Floodplain map
Land Use
Parcel boundaries map L H L H Crow Wing County(2009) Y
Political boundaries map L H L L City, Crow WingCounty Y
PLS map L H L L MnGEO Y
Land use map and inventory M H M H State data Y
Comprehensive land use map L L L L None exists Y
Zoning map L L L H City Y
Public Utility Services
Ig:;\rri]ggrosrtatlon routes and L L L H City, Crow Wing County v
Storm/sanitary sewers and PWS L L L M City, Crow Wing County Y




Present and Future
Implications IS
>
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Data Element ST |8 e|c 2EE ‘%5 £ < Data Source 88
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system map
Oil and gas pipelines map L L L L None Found Y
:iDSuthic drainag systems map or L L L L None Found Y
Re(_:ords of well construction, H H H H City, CWI, MDH files v
maintenance, and use
Surface Water Quantity
Stream flow data
Ordinary high water mark data
Permitted withdrawals
Protected leels/flows
Water use conflicts
Groundwater Quantity
Permitted withdrawals H H H H DNR Y
Groundwater use conflicts M | M H H DNR (None Found) Y
Water levels H H H M MDH, City Y
Surface Water Quality
Stream and lake water quality
manageent classification
Monitoring data summary
Groundwater Quality
Monitoring data H H H H MDH Y
Isotopic data H H H H MDH, DNR Y
Tracer studies H H H H None Found Y
Contamination site data M [ M M M MPCA, MDA (None Found) Y
Property auditata from M | M M M None Found
contamination sites Y
MPCA and MDA spills/release M M H H None Eound
reports Y

Chapter 371 Delineation of the Wellhead Protection Area,
Drinking Water Supply Management Area and Vulnerability
Assessments

A detailed dscription of the process used for 1) delineating the WHPA and the DWSMIA )@reparing
the vulnerability assessments of the city water supply well(s) &8NDA is presented in Appendix The
City of Cuyunarequested tha¥iDH do this workand itwas pe&formed byGail Haglund who is licenseds a
geoscientisby the State of Minnesota



3.1 WHPA and DWSMA Delineation

Figure 1 shows the boundaries of the WHPA to@aDWSMA. The WHPA was delineatadsing computer
simulations ofgroundwater movememb generate the underground capture zones foMéils 1 (Unique
No.198644). The WHPA for thisvater sipply wellis shown in Figure .1

The DWSMA boundaries were designated using the following criteria
1 Edge or enterlines of highways, streetads
1 Public Land Survey coordinates;
1 Property parcel boundaries (Crow Wing County, 2009)

3.2 Well Vulnerability Assessment

Thewell construction ad water quality obtained from the primawgll used by the&€ity of Cuyunais

included in the assessmentvadll vulnerability. The city wellis consideredulnerable because well
construction does not meet current State Well Code specifications (the well is not grouted through the full
length of the casing)Additionally, tritium was found in a water sampleken on May 11, 2011, concentration
at 11.2 tritium units, which indicates that the water in the aquifer has been significantly affected by recent
recharge.

3.3 DWSMA Vulnerability Assessment

The vulnerability of the drinking water aquifer utilizeg the City of Cuyuna was evaluated primarily on the
basis of 1) geologic logs from wells located in the area, and 2) groundwater quality data obtained from the
citydés well (198644) .

A vulnerability rating ofmoderateis assigned to the DWSMA. Well logsdicate that the aquifer is covered
by severalayers of clayrich till, which achievea low aquifer sensitivity rating. However, the tritium found
in water from the city well indicates that a significant amount of young watle aquiferis recharginghe
well. Therefore, it is prudent to assign a moderate vulnerability rating to the entire DWMA.

Chapter 41 Establishing Priorities and Assigning Risk to Potential
Contamination Sources

Thetypes ofpotential contamination sourctgat may existwithin the DWSMAwerederivedfrom the

information collected to satisfy tltata element requiremer{@hapter2). The impact assigned to each data
element as part of the assessment prodeddel) was used t@assesshe types of potential contamination
souces that may present a r i sTkembderatévunerabitity assessmefdd r i n
the DWSMA indicates thatgenerally, wells other types of boreholesxcavations that may reach thguifer,

certain types of BvironmentaProtecion AgencyClass VWells, spills, transportation corridors and

petroleum storage tankswve a potentigb impactthe city wells.



4.1 Contaminants of Concern

None of the humaraused contaminants regulated under the federal Safe Drinking Wateave been
detected at levels indicating thiae well itself serves to draw contaminants into the aquifer as a result of

pumping.
4.2 Inventory Results and Risk Assessment

A description of the locations of potential contamination sources is peesenAppendidl. A summary of

the resultdor the IWMZ is listed in Tabl@ andTable3 presents these resufts the remainder of the

DWSMA. The priority assignetb each type opotential contamination source addresses 1) the number
inventoried, 2)ts proximity to a city well, 3) the capability of local geologic conditions to absorb a
contaminant, 4) the effectiveness afsting regulatory controls, Ghe time required for th€ity of Cuyunato
obtain cooperation from governmental agencies gmtlate if and 6)the administrative, legal, technical, and
financial resources needed high (H) risk potential implies that the potential source type has the greatest

|l i keli hood to negatively 1 mpact t hrieritydor mapagenenyv at e r
low (L) risk potential implies that a lower priority for implementing management measwaesgned.

Table 27 Potential Contamination Sources and Assigned Risk for the IWMZ

Source Type Total Level of Risk
Domestic Well 0 n/a
City test well #198645 1 H

Table 31 Potential Contamination Sourcesand Assigned Riskfor the Rest of the DWSMA

Number Within Number Within
Potential Source Type Total Emergency Response Remainder of the
Number Area and Level of DWSMA and Level of
Risk Risk

Domestic Welk100 feet deep 0 0 n/a 0 n/a
Domestic Wdl >100 feet deep 0 0 n/a 0 n/a
Petroleum Storage Tank 0 0 n/a 0 n/a

Transportation Corridor 1 1 M 1 M
Spills 0 0 n/a 0 n/a
Class V Well 0 0 n/a 0 n/a

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

Thecity estimates that the following changes to the physical environment, land use, surface water, and
groundwatemay occur over th&0-year period that the WHP plan is in eff¢€able4). Thisis needed to
determine whether new potential sources of contamination may be introduced in the future and to identify
future actions for addressing these anticipated soutaasland wateluse changes may introduce new
contamination sources or resultananges to groundwater use and quality. The anticipated chaitigedb

occur within thec i tjuri€distionalland-useauthority Table4 describes the anticipated changeshe

physical environment, land use, and surface water or groundwatdaionshipto the 1) influence that

existing governmental land and water programs and regulations may have on the anticipated change, and

5



administrative, technical, and financial considerations oCihyeof Cuyunaand property owners within the

DWSMA.

Table 4 - Expected Land and Water Use Changes

Expected Changs

Impact of the Expected
Change On the Source
Water Aquifer

Influence of Existing
Government Programs
and Regulationson the

Expected Change

Administr ative, Technical,
and Financial
Consideraions Due to the
Expected Change

Physical

Environment:

No change is
anticipated.NOTE:
Iron mining in the area
has been dormant for
many years, with no
additional mining
activity in the
foreseeable future.

Does not apply

Does not apply

Does not apply

Land Use

The City is proposing
the development of a
mountain bikeoad
course and parkwvith
primitive camping,
picnicking and a trail
centerin the NW corner
of the DWSMA.

The current area is
undeveloped and additional
use may includéhe need for
theextension of city utilities,
or anewwell for drinking
water and for road course
maintenance Depending on
well depth, the increased
water use could impact the
aquifer recharge.

The City can influence the
impact that the proposed
development will haven the
aquifer through use gfidicial
planning tools at the City
Council level.

The citydoes nohave dong
rangecompehensiveplan The
City Council reviewsand
approve all land use changes
and can apply condiins to the
approval which willaddres any
groundwater concerns.

Land Use:
The City provides wate
and sewer utilities to

the current core area o

the city; however,
infrastructure for city
utilities does not exist
for future development
of county taxforfeit

The county taxorfeit land is
undeveloped and any future
change in use may include
the need for a well, or
extension of city
infrastructure, for drinking
water and sewautilities.

The City Council will need to
consider longange land use
and future development wher|
planningwater and sewer

infrastructurdmprovements

The City recognizes the need fol
the development of a loAginge
land use plan, and planning of
future water/sewer infrastructure
improvements, if existing tax
forfeit lands are sold.

land(s).
Surface Water.
No chang is Does not apply Does not apply Does not apply
anticipated.
The city will have tovork with
) MDH, a consultantand well
Groundwater:

The cityis interested in
finding a location for a
future public water
supply well(s), in the
event they are ever
needed

Additional wells and
increased water use may alt
curent DWSMA boundaries
and may increase the rate a
which surface water
recharges the aquifer,
depending on where well is
constructed.

The city would neetio amend
its groundwater appropriation
permit from the DNR.

MDH SWP Implementation
grant may be useh locate a
site for new public water
supply well.

driller to locate a site for future
wells ando design théuture
well and submit plans to MDH
for approval. Also, the city may
need to acqué property on which
to construct the well. Nearby
landowners may have to be
consulted to participate in an
aquifer test to document thar
additional highcapacitywell will
not affectother localwells.

Ground Water
Additional ground

water use from ne or

Additional groundwater use
within the DWSMA presents

concerns over water

The City will have to rely on
the MDH well approval

process and the DNR Water

An adequate water supply is vita
to public heah, safety and the
economy of the City. Therefore,




existing highcapacity
wells within the
DWSMA could result

in increased pumping ¢
the source water aquife

availability and potential
contaminant loading to the
Cityds plyaquiter

Appropriation Permit process
to assure high capacity wells
would not have a negative
impact on the City water

supply

the City would need to determing
technically and financially if City
water could be supplied to a nev,
high-wateruse customer

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

The City of Cuyunahasidentified waer and landuse issueandproblems and opportunities related to 1) the
aquifer used by the city water supply wells, 2) the quality of the well water,l@n@dr wateruse within tle
DWSMA. Thecity assessed 1) input from public meetings and written comments it received, 2) the data
elements identified by MDH durg the scoping meetings, andt3h e st at us and adequa
controls and plans on land and water useaddition tothose of local, state, and federal government
programs. The results of this effort are presented in the following tatifech defines the nature and

magnitude of contaminant source management issues anitheEDYWMSEIA. Identifying issus, problems and
opportunitiesincludingresource neegsnables theity to 1) take advantage of opportunities that may be
available to make effective use of existing resources, 2) set meaningful priorities for source management ar
3) solicit support formplementing specific source management strategies.

6.2 Comments Received

There have been several occasions for local governments, state ggentibe general public to identify

i ssues and comment Abthebegimrang ofthplanidirng prodesB, logal uaita of
government were notified that the city was going to develop its WHP plan and were given the opportunity to
identify issuesandcomment. A public information meeting was hetdJune 252012to review the results of

the ddineation of thewellhead protectiomrea, DWSMA, and the vulnerability assessmeifitse meetings of
theci t y 6 s pmetedtidn tearawere open to the public. Also, a public hearing was held before the
completed WHP plan was sent to MDH for state agerview and approvalNo comments were received.

One issue expressed by the City Council is the fact that, while the City maintainsé&adthority for
property inside the DWSMA, much of the area is County-fbafeit land which is managed by the Gy

and can be subject to sale in the future. The City does not currently haverarigagzomprehensive land use
plan. Future use of tawrfeit lands is a major concern for the City.

Table 5 - Issues, Problemsand Opportunities

Impacted Problem Associated Opportunity Adequacy of Existing
Issue Identified b with the Identified Associated with the | Controls to Address
Feature o
Issue Identified Issue the Issue
With the assistance of The MDH SWP and
MDH, MRWA, a well Well Management Units
consultant and well have processin place
The City has no Aquifer, Well In the event the city driller, the city can to assist withthe
. would lose the existing | explore the opportunitie§  exploration for new
backup well, or water Quanti, . . . o
. city well, there is no for thelocation of a new,| drinking water wells
altemative source off DWSMA, .
drinking water Public Health other water supply and possibly deeper,
' source water supplywell. MDH SWP
Implementation Grant
Apply for MDH SWP Program.
Grant funds.




The City will work with
local firstresponders ang

Crow Wing County
Emergency Managemer
coordinates with local,

use changeand
additional development|

may affect the DWSMA,

Vehicular : Aquifer Potential spills and leak{ Crow WingCountyto state, and federal
transpotation routes DWSMA . X .
from vehicles and develop an emergency| agencies to preserve lifg
through the Well Water .
DWSMA . accidents response plan for property, and the well
. Quality . : "
contaminanteleases. being of citizens from
Utilize SWP Grant funds| natural, technological,
and mammade disasters
i | ey by | ThevDHwel
Old Municipal dug Public Health, - . . Management Section
. . s backfilling with native
well (located just Aquifer, Potential impact on s . does not haveecords of
. : materials in 1983. City . .
outside of the DWSMA and | groundwater quality ang staff will attempt to verify this well having been
westernDWSMA Well Water aquifer recharge. o P sealed MDH can assist
. this with a search of old . e
boundary) Quality . . with verifying the
records and discussions :
s . location of the old well.
with city residents.
City test well Public Health, MV;/g;k \évgzm%Hh\g/ee” thil
(#198645) located Aquifer, Potential impact on g | MDH Well Management
; s well properly sealed. C )
appr oxi mal| DWSMAand | groundwater quality ang Aoplv for available well can assist with sealing
NW of currentCity Well Water aquifer recharge. DFIJ_ y f the well.
well Quality sealing grant money fron
' MDH.

. . The City, local and state
The.C'ty recognizes The City has the governments have
this is a 10 year . 2 .

opportunity to address | existing controls in place
WHP Plan andhose . ; .
issues problems Public Health, . those issues, 'p.roblems to address most issues
and o ortunitie’s Aquifer, The City must have the] and opportunities that they occur. The City,
bp DWSMA and flexibility to address | may change over the ne» local and state
can change, from : S
. Well Water changing situations. 10 years. governments are
current status, whict . ; :
can impact the Quality continually updating lang
) P ; Utilize MDH-SWP Grant use controls as new
implementation . .
: funds when applicable. | issues, new problems an
strategies. o
new opportunities occur
Someof the land within
the DWSMA is County | The City Council must .
. : . Someof the taxforfeit
. tax-forfeit land work with Crow Wing Lo T
Public Health, ; X land is within city limits.
. However unlikely, the | County Land Services to
Use and sale of Aquifer, o . : Explore the developmen
. possibility exists that stay abreast of pending . )
Countytax-forfeit DWSMA and . of a City Comprehensive
someof that land may bg tax-forfeit land sales and .
lands. Well Water . ; Land Use Plan which
. sold in the future. Land exercise control over :
Quality would outline future use

impacts tahe aquifer that
may occur.

of this property.

Chapter 7 - Existing Authority and Support Provided by Local, State,
and Federal Governments

In addition to its own controlshé City of Cuyunawill rely upon partnerships formed with local units of

government, state agencies, and federal agencies with regulatory controls or resource management progral
in placeto help implement its WHP plan. The level of support that a local, state, and federal agency can

provide deperglon its legal authorityas well as the resources available to local governments.



7.1 Existing Controls and Programs of the City of Cuyuna

Table 6 showshe legal controls and/or programs ttia city has identifietlo support the management of
potential contamination sources within the DWSMA.

Table 6 - Controls and Programsof the City of Cuyuna

Govsrr::tment Type of Program Program Description
Cit ; 1) Zoning & Landuse, 1) Establishes City wide goals and priorities towa
y Council o ;
Shoreland, subdivisions current and future community development
1) Regulates landses to comply with zonin
1) Land Use Permits ordinance.
2) Conditional Use Permits 2) Specifies performance standards needed to offg
Ci . environmental risk presented by a specific land
ity Council . .

3) Zoning Inspectin use.

4) Septic Systems 3& 4) Contracts with private firm to oversee
compliance with zoning gulations and oisite
sewage treatment system ordinareguiremers.

1) Constructionrepairand 1) Specifies the design, construction, and mainten

maintenancef City roads of City roads & streets, and storm water relateq
& streets them.
2) Governs the design, construction and mainten
Public Works | 2) Constructionrepair, and of City water and sewer utilities.
maintenancef City water
and sewer utilities 3) Manages water use through backflow/cfg
connection controls, fee schedules and wass

3) Water use and deficiencies bans during drought conditions or heavy wa

consumption.

7.2 Local Government Controls and Programs

The following departments or programs witiinow Wing Countymay be able to assist thay with issues

relating to potential contamination sources that 1) have been inventoried or 2) may result from changes in |z
and water use within the DWSMA:

Table 7- Local Agency Controls and Programs

Government Unit Type of Program Program Description
1) Household Hazardous | 1) Provides education to landowners g
Waste Collection. an ongoing program for disposig of
Crow Wing County household hazardous waste,
Environmental Serviceg 2) Land Use Permits conjunction with Crow Wing County.
(for DWSMA land
within the County 2) Regulates landses to comply with
jurisdiction) 3) Conditional Use Permits zoning ordinances.
3) Specifies performance standar




needed to offset environmental ri
4) Onsite Waste Water presented by a specific land use
Treatment
4) Approves the desigimstallation,
operation, and performanceatsite
wastewater treatment systems.
1)Transportation accidents | 1) Directs the response and the exten

causing contaminant spills initial cleanup of fuel, chemical, ¢
other hazardous substances that
Crow WingCounty released due to transportati
Emergency 2) Natural disasters accidents.
ManagemeriHHomeland
Security Department 2) Coordinate the development

effective emergency managemse
operations plans through educatiq
training, and exercising.

1) Agricultural BMPs The Crow Wing County SWCD promote
2) Storm Water Manageme| the protetion of water and soil resourc

Crow WingCounty So.” 3) Wetland Management | in the County through education

and Water Conservatio . .

District 4) Feedlots_ programs, cossharing and collaboratio
5) Residential BMPs with other local, state and feder

6) Well Sealing Cost Share agencies.

7.3 State Agency and Federal Agency Support

MDH will serve as the contact for enlisting the pap of other state agencies on a ebg&ase 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 ohdeityabaamted

to them and resource availability. Furthermore, MDH 1) administers state regulations that affect specific
potential sources of contamination and 2) can provide technical assigigmoperty owners to comply with

these regulations.

Thefollowing table identifieghe specific regulatory programs or technical assistance that state and federal
agencies may provide to tkty of Cuyunato support implementation ¢fie WHP plan. It is likely that other
opportunities for assistance may baitable over theO-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 referen
opportunities available whenbytvbld ci t yébs WHP pl ar

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 andthesealing of wells.MDH staff in the
State Well Code Well Management Program offer technical assistg
(MinnesotaRules,Chapter 4725) for enforcing well constructionodes maintaining
setback distances for certain contamination sourc
and well sealing.

MDH
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MDH has staff that wilhelpthe cityidentify
technicd or financial support that other

MDH WHP ) . o
governmental agencies can provide to assist with
managing potential contamination sources.

DNR can require that anyone requesting an increg
_ - in existingpermitted appropriation®r to pump
DNR Waterappropriationpermitting groundwatermust address concerreggardingthe

(MinnesotaRules, Chapter 6115 impacts to drinking water if these concerns are

included in a WHP plan.

7.4 Support Provided by Nonprofit Organizations

The Minnesota Rural Water Association (MRWA3shprovided technical assistance to the Cit@wjuna
throughout the development of this WHP Plan and will assist with implementing its WHP Plan by providing:
1) referenced educational and outreach materials, andsjeotechnical assistance.

Chapter 8 - Goals

Goals define the overall purpose for the WHP péwell as the end points for implementing objectives and
their corresponding actions. The WHP team identified the following goals after considering the impacts that
1) changing land and watases have presented to drinking water quatityer timeand 2) future changes that
need to be addressed to protect the communityo6s

1 Maintain a safe and adequate drinking water supply for residents, visitors and neighbors;
1 Preventcontammmnt s from reaching | evels that present

1 Provide area residents with educational materials and other resources to assist with drinking water
protection issues:

o Private well use, maintenance and sealing assistance;

0 Maintenance andperation of above and beleground storage tanks;
o Transportation corridor emergency preparedness plan;

o Continuing data collection;

o Storm water management

0 Scheduled WHP Plan evaluation

Chapter 9 - Objectives and Plan of Action

Objectives provide the focdsr 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 theellhead protectiomeasures (actionghat support them are based @sessing 1)
thedata elements (Chapt2), 2) the potential contaminant source inventory (Chag)e8) theimpacts that
changes in land and watase presentGhapter5) and4) issues, problems, amgbportunities referenced to
administrative, financiaknd technical consideratiorShaptero).

11



9.1 Objectives

The following objectives have been identified to support the goals of the WHRplde City of Cuyuna

1.

Create public awareness and general knowledge about the importance of WHP taiingiran
adequate and safe drinking water supply

. Collect additional data to substantiate information contained within this Plan, and to provide mor

detail for future Plan amendments.

Provide landowners with best management practices and other infamrt@issist with management
of private property located within the DWSMA.

Provide direction to City and local planning bodies regarding future land use and development «
property within the DWSMA.

Addressissues associated wigotential spills and leaksf hazardous materials on, oear,vehicular
routes through the DWSMA.

Provide emergency response coordination for any impact to, or endangerment of, the water sup
system.

Conduct regular evaluations of Plan implementation and effectiveness.

9.2 WHP Measures and Action Plan

Based upon the factors, the WHP team has identified WHP measures that will be implemerg@ityog\ar

the 10year period that its WHP plan is in effedhe objective that each measure supports is noted as well as
1) thelead party and any cooperators, 2) the anticipated cost for implementing the measure and 3) the year
years in which it will be implemented.

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

= =2 =4 =4 -4 -5 -

Monitoring, Data Collection and Assessment
IWMZ Management;

Land UsePlanning

Potential Contamination Source Management;
Public Education and Outreach;

Reporting and Evaluation;

Water Use and Coimigency Strategy.

12



9.3 Establishing Priorities

WHP measureseflect the administrative, financial, and technical requirements needed to address the risk to
water quality or quantity presented by each type of potential contamination source. Nttedkeaiheasures

can be implemented at the same time, so the WHP team asaignedty to each.A number of factors must

be considered when WHP action items sekected and prioritized (pa?720.5250, subpart 3):

1 Contamination of the public water suppVells by substances that exceed federal drinking water
standards

1 Quantifiable levels ofontaminatiorresulting from human activity

1 The location opotentialcontaminant sources relative to the wells.

The number oéachpotential contaminant source réied 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 timeneededo acquirecooperation from other agencies and coafms
The resources needdck., staff, money, time, legagnd tehnicalresources.

=

= =2 =4 A

The City of Cuyuna WHP Teadefines priority for implementing a WHP measarestarting witlthose
potential contaminant sources that pose the most significant risk t@ater suppland workingthroughto
those posing the least amount of ri¥ke followingtable lists each measure that it will implement over the
ten year peri od teffectaxweltay thespriovitidtRat iphhsaassigriedto eachuneas

13



Table 9- WHP Plan of Action

Monitoring, Data Collection and Assessment

City Action Implementation time frame

Measure

Priority

Description

Objective
Addressed

Alone Unless
Cooperator is
Noted

Cost

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

Verify the locations of new wells constructed within a-omié&
radius of the DWSMA. Send a letter to listed cooperators
requesting to be notified of well construction activities in the
DWSMA, including irrigation and high capacity wells.

MDH, DNR,
Well Drillers

During any planned well maintenanesd if possiblepull the
pump from Well #1 and televise the casing for leakssistthe
MGS to ganma log the well bore holeContact theViIDH-SWP
staff, to assist wit analyang the informatiorgained from the
down-hole workin orderto improve on the delineation approach
for future amendmsds of the WHP PlanPursue MDH SWP
Grant funds to assist with this effort.

MDH, MGS

$10,000

Contactthe MDH SWPProgram stafff o pl an t he
gathemng and submiing samples of theaw well waterto
determine if there are changes in the amoutthieftritium isotope
in the aquifer MDH will pay for the laboratory costs.

MDH

Call Gal Haglund, MDH, to plarfor the collection ofvater
samples from the city well and Agate Laka stable isotope
analysisto confirm previous results that indicate limited surfaci
water influence on the aquifer and city well. MDH will pay for
the analyical work done at the MDH laboratory.

MDH

Meet withMDH staff toevaluate sampling data collected under
items#3 & 4, andany new well information available, to enhang
ground water flow modeling used for delineation of the WHPA
thecity well for future Plan amendments

MDH

The City Council shouldarefullyreview and comment on any
proposed land use changes being considered in the DWBIMA
potential impact on groundwater quality or quantiyduse land
use contol options to minimize potential impaid the aquifer
used by the city (require hookup to city utilities).

2,4

MDH,
MRWA,
County

Arrange meetingsith MDH andMRWA to develop a work plan,
and list of things to consider, in siting a nsaurce of drinking

water, related to geology, groundwater chemistry, aquifer yield
current and future land uses, etc., and develop an approach tc

evaluate the impact these may have on the aquifer.

2,4

MDH,
MRWA

14




With assistance from MDH &RWA, meet toassess potential

ol|T sites for an additional water source in relatioiteémsidentified 24 MDH, x lx
in step #7. ldentifgites for placing test well(s) to evaluate watq ' MRWA
quality and quantity for a future city water source.
Inner Wellhead Management Zone (IWMZ)
o | City Action Implementation time frame
1PN < 2| Alone Unless
7S - B @ | Cooperatoris| B | lm|<|w|o|~|o|o|o]|
3|8 Description L5 | Noted SEEEIEEREEENE
s O'O N|N[N[N|[N|[N|N|N|N|N
<
Assist MDH with updating the IWM Survey and address
@ || identified measures 2 MDH * *
Implement measures that are specified in the Sanitary Survey, MDH
S |x| found in the Public Water Supply Routine Inspection Report 3 MRWA x x
received from MDH.
Monit or and maintain the 2006
o |x| that setback distances for new potential contaminant sources § 3 B e A N N LS
met.
Arrange meetings with residents adeéntify resource needs of
N |x| adjoining property owers to meet setback distances and/or 3 X x x
manage potential contaminate sources.
Land Use Planning
< | City Action Implementation time frame
215 Q & | Alone Unless
E . 59 is| @
8|S Description 82 COOI\?;::;W 1S SR EIEEEEINE
sS|a 8-0 RIRIRIRIRIR|IR|R|R|IR
<
Explore the feasibility of developing a City Comprehensive Lar CWC Land
B |x| Use Plan, to control future development and growth within the| 4 Services x |
City and DWSMA.
Work with Crow Wing County.and Services tetay abreast of CWC Land
3 || potential sales of County Tdrrfeited lands and implement 4 Lan x lx 1% 1%k x lx 1% % %
: . . Services
planning measures to contay adverse impacts to the aquifer.
Update current City Land Use Controls, Zoning Oadices and
2 || Subdivision Ordinance to include references to the DWSMA a4 X
groundwatemwater quality concerns.
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Meetwith local planning staff(swhen they are updating
comprehensive plan® reflect existing WHP issues and identify|

CWC Land

(o]
=T changps in local controls that can be made to protect the 4 Services *
community water supply wells and aquifer.
In cooperation wittwith MDH, League of Minnesotaifies and
city planning stafftheCity Council will consider the devefonent MDH. Leaque
S |x| of an ordinance that specifies the circumstances which control| 4 » Leag X
) . . : of MN Cities
placementf new privatenvellswi t hi n t he City
potential for hookup to city utilities.
Potential Contaminant Source Managment
< | City Action Implementation time frame
AP 2 @ | Alone Unless |
2|5 Description g § | Cooperaloris| & | \al<|nle|nlelglg|y
Sz gg | Note © |RIR|]|R|RIR|R|R|R|R
<
o Research the location and status of the old dug municipamae MDH
— | T| verify that it has been properly sealed. 2 MRWA *
ContactMDH, DNR & MGS, to determine if there iareason to o
ol maintain City Test well #189645 for aquifer monitoring purpos 5 MDH R N
A and if not, properly seal the welltilize MDH grant funds to seal >
the well.
Contact Gail Haglund, MDH Hydrologisty determine whether
Q| x| potential spills or leaks may present risk to the community wel| 2,5 MDH x
and drinking water quality.
Notify MDH and/or DNR about any new or proposed High
S| | Capacity wells located within two (2) miles of the DWSMA 2 MDH, DNR x x *
boundaries.
Send a letter toaquest that MDH & DNR inform the City of
N Cuyuna when permits are granted for new wetigintenance of
| T existing wells, when existing wells are disclosed during proper 2 MDH, DNR *
transfer, or when private wells are sealed.
Arrange meetingwith the local fire department, the Crow Wing FD,CWC
ol County Highway Dept., and Crow Wing Guay Emergency 56 Highway & N
o Management office to develop and implemenberdinatedspill ' Emergency
response plan. Management
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Education and Outreach

< | City Action Implementation time frame
el Q & | Alone Unless
Ak - S 4§ | Cooperabris | @
.9 Description 2 5 | Noted S g3 |22512|2|8|8
S|a 8-0 Q|RIRIR|K|R[R|]|KIR
<
Apply for a MDH SWP Grant teevise theCity web site to 1.3 MDH SWP
< provide a method of communication with land owners and Grant 3 X
N resource partnerggarding WHP issues Program §
Prepare an annual summary of wellhead protection activities {
D= relea_se totr_\e publ!c @City newsletter, on the City website an¢ 1 3 FV VR PV VR IV TV IV o T
post in public locations.
Prepare and diribute a handout, describing WHP activities an; 3
&|=| the status of Plan implementationcammunity events. 1,3 MRWA LN LN Ll Ol O L
Erect & maintain SWP informational signs at the entrances to 3
~N|=| city. 1,3 b x
Reporting & Evaluation
o | City Action Implementation time frame
25 < & | Alone Unless
a|E inti 6$ COOperatorismvamzol\comoa
3| Description 25|  Noted SEEEEEEEENE
S| O'G N|N[N|N|[N|N|[N|N[N|N
<
Complete an Evaluation Report every 2.5 ydhaas evaluates the MDH
Q= progress of plan of action and the impact of any contamina| 7 MRWA * x *
release on the aquifer supplying the water supply wells.
Summarize all WHP Plan implementation efforts in a report | MDH
Ql= ; h 7 ! *
MDH in the 8" year. MRWA
Hold meetings, as needesith the WHP Team, local resource
Qls partners, and City Management, to discuss WHP Plan 14 CWC Lard
™ implementation activities, budget needs and pursue MDH S\ ™ Services R R R N Ol b Al
Grant funds to help with implementation efforts.
o Maintain a WHP FOLDERr binderthat contains records and
®|T|  documentation of all WHP activities the City has completed  ’ R e
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Water Use and Contingency Planning

< | City Action Implementation time frame
el g @ | Alone Unless
£ - 59 is| @
e Description 8 8| LOpErAONS| 8 || 5wl aln|migle g
= ‘=S | Noted O |oc|lo|oc|lo|o|o|o|ololo
S| OEE N|N|N|N | N[N |V | N[N
Meet with City Fire Departmento make them aware of drinking
water vulnerability issues, so they caonsder the DWSMA
N vulnerability when responding to fires or contaminant spills; 5 Fire N N
® specificallyidentify the impacts that firefighting or cleanup Department
procedures may have on contaminant movement to city wells
the aquifer.
Disr i bute the City6s WH R idéntfied CWC
™ cooperators Review every 5 years and update if necessary.
| I . L ; . 5 Emergency * *
Coordinate emergency response initiatives with Crow Wing
Management

County.
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9.4 Commitments From Cooperators

The agencies listed in Tabl® havebeen requested support theCity of Cuyunawith
implementing the WHP measure(s) in which they are identif{&be example letter to
cooperating Agencieg Appendix V).

Table 10- Cooperating Agences List

Agency Measure
Minnesota Department of Health 1,2,3,4,5,6,7,8,9,10,17,18,19,20,21,22,24,2§
Minnesota Department of Natural Resourc| 1,21,22
Minnesota Rural Water Association 6,7,8,10,18,26,28,29
Minnesota Geologic Survey 2
Crow Wing Couty Land Services 6,13,14,16,30

Crow Wing County Highway Department | 23

Crow Wing County Emergency Managemg 23,33

Fire Department 23,32
League of Minnesota Cities 17
Well Driller(s) 1

Chapter 10 - Evaluation Program

Evaluation is used to suppotap implementation and is required undeinhMesotaRules,
part4720.5270pr i or t o amendi n ¢Plan eladuation ig syedifed WeP p | an.
Objective7, and provides the mechanism for determinitgether WHP action items are

achieving the intendeasult or whether they need to be modifiechddress changing
administrative, technical, or financial resource conditions within the DWSMA. citheas

identified the following procedures that it will use to evaluate the success with implementing its
WHP plan

1. Anannual briefing to the city council will provide the basis for documenting whether
each action stefor that year was implemented.

2. The WHP team will meetit aminimum, every tweandonehalf years to assess the
status of plan implemeation and to identify issues that impaoe implementation of
action steps throughout the DWSMA;

3. The city will assess the results of each action item that has been taken annually to
determine whether the action item has accomplished its purpose tiewhetdification
Is needed. Assessment results will be presented in the annual report to the city council.

4. Thecity will prepare a written report that documents how it has assessed plan
implementation and the action items that were carried out. Ploetneill be presented
to MDH at the first scoping meetirigeld with the city to begin amending the WHP plan.
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Chapter 11 - Contingency Strategy

The WHP plan includea contingency strategy that addresses disruption of the water supply
causedy either caontamination or mechanical failure Thecity prepared this strategy using a
template provided by MDHIRWA and presented in Appendibt of this plan. A copy of this
plan isavailable for public review during regular business hours at the city o#fitks
referenced irthis section

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 tiellhead protectiomarea, that must be
managed by the entity identified in thvellhead protectioplan. (MinnesotaRules,
part4720.5100, subpalit3). This area is diekeated using identifiable landmarks that reflect the
scientifically calculatedvellhead protection ard@oundaries as closely as possible.

Emergency Response AreéERA). The part of thevellhead protectioarea that is defined by
a oneyear time of tragl within the aquifer that is used by the public water supply well
(MinnesotaRules pard720.5250subpart 3). It is used to set priorities for managing potential
contamination sources within the DWSMA.

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

Inner Wellhead Management Zone (IWMZ). The land that is within 20feet of a public

water supply well (NhnesotaRules, pard720.5100, subpart 19). Tty of Cuyunamust
manage the IWMZ to help protect it from sources of pathogen or chemical contamination that
may cause an acute health effect.

Nonpoint Source Contamnation. Refers to contamination of the drinking water aquifer that is
caused by polluted runoff or pollution sources ttainotbe attributed to apecifically defined
origin, e.g.runoff from agricultural fields, feedloter urban areas.

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

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 yearither wien 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 eiher 1) a water supply well that is used by @iy of Cuyunaor 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 vehsontaminants are likely to move toward and reach
the well or well field (Minnesota Statutgsrt 1031.005, subdivision 24).

WHP Plan Goal An overall outcome of implementing the WHP plan, gaopyiding for a safe
and adequate drinking water supply

WHP Measure. A method adopted and implemented @ity of Cuyunato prevent
contamination of a public water supply, and approved by the Minnesota Department of Health
under Minnesota Ruleparts4720.5110 to 4720.5590.

WHP Plan Objective. A capabiity neededo achieve one anore WHP goals,
e.g.,implementing WHP measurés address high priority potential contamination sources
within 5 years.
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Chapter 13 - List of Acronyms

AST Above Ground Storagenka

BMP Best Management Practices

CwC Crow Wing County

DNR MN Department of Natural Resources
DOT Department of Transportation

DWSMA Drinking Water Supply Management Area
EQUIP Environmental Quality Incentive Program
FD Local Fire Department

SSTS Subsurface Sewage Treatment System
IWMZ Inner Wellhead Management Zone

LUST Leaking Undergrougiorage Tank

MDA MN Department of Agriculture

MDH MN Department of Health

Mg/l Milligrams per Liter

Mgly Million Gallons per Year

MGS MN Geological Survey

MN Minnesota

MPCA MN Pollution Control Agency

MRWA Minnesota Rural Water Association
NRCS Natural Resources Conservation Service
P&Z Planning & Zoning

PCSI Potential Contaminant Source Inventory
PWS Public Water Supply

RST Registered Storage Tank

SWCD Soil & Water Conservation District

TOT Time of Travel

US EPA United States Environmental Protection Agency
UST Underground Storage Tank

WHP Wellhead Protection

WHPA Wellhead Protection Area
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Appendix I'T WHP Plan Part 1

Appendix Il T Potential Contaminant Source Inventory

Appendix Il T Contingency Plan

Appendix IVT Maps, Figures and Supporting Documentation
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Appendix |'i WHP Plan Part 1

Wellhead Protection Plan
Part |
Wellhead Protection Area Delineation
Drinking Water Supply M anagement Area Delineation
Well and Drinking Water Supply Management Area Vulnerability Assessments

For

City of Cuyuna

January 2012

Tracy J. Lund
Gail Haglund

Minnesota Department of Health
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Glossary of Terms

Data Element. A specific type of information required ltlge Minnesota Department of Health to
prepare a wellhead protection plan.

Drinking Water Supply Management Area (DWSMA). The area delineated using identifiable land
marks that reflects the scientifically calculated wellhead protection area boundai@sefsas
possible (Minnesota Rulgpart4720.5100, subpart 13).

Drinking Water Supply Management Area Vulnerability. An assessment of the likelihood that the
aquifer within the DWSMA is subject to impact from land and wases within the wellhead
protection area. It is based upon criteria that are specified under MinnesotgoRrié520.5210,
subpart3.

Emergency Response Area (ERA).The part of the wellhead protection area that is defined by-a one
year time of travel within the aquifer thatused by the public water supply well (Minnesota Rules,
part4720.5250, subpart 3). It is used to set priorities for managing potential contamination sources
within the DWSMA.

Inner Wellhead Management Zone (IWMZ). The land that is within 200 feef a public water

supply well (Minnesota Rules, pat720.5100, 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.

Wellhead Protection(WHP). A method of preventing well contamination by effectively managing
potential contamination sources in all or a pot

Wellhead Protection 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 Statutesction1031.005, subdivision 24).

Well Vulnerability. An assessment of the likelihood that a well is at tiskumarcaused
contaminationeither dieto its construction or indicated by criteria that are specified under Minnesota
Rules part4720.5550, subpart 2.



Acronyms

CWI - County Well Index

DNR - Minnesota Department of Natural Resources
EPA - United States Environmental Protection Agency
FSA - Farm Security Administration

MDA - Minnesota Department of Agriculture

MDH - Minnesota Department of Health

MGS - Minnesota Geological Survey

MnDOT - Minnesota Department of Transportation
MnG EO - Minnesota Geospatial Information Office
MPCA - Minnesota Pollution Control Agency
NRCS - Natural Resource Conservation Service
SWCD - Soil and Water Conservation District

UMN - University of Minnesota

USDA - United States Department of Agriculture

USGS- United States Geological Survey



1. Introduction

The Minnesota Department of Health (MDH) developed Part | of the wellhead protection (WHP) plan
at the request of the city of Cuyuna (PWSID 1180011). The work was performed in accordance with
the Minnesta Wellhead Protection Rule, pa#$20.5100 to 4720.5590.

This report presents delineations of the wellhead protection area (WHPA) and drinking water supply
management area (DWSMA), and the vulnerability assessments for the public water supply well and
DWSMA. Figure 1 shows the boundaries for the WHPA and the DWSMA. The WHPA is defined by

a 10year time of travel. Figure 1 also shows the emergency response area (ERA), which is defined by
a l-year time of travel. Definitions of rulepecific termsthaa r e used are provided
Ter ms. o

This report also documents the technical information that was required to prepare this portion of the
WHP plan in accordance with the Minnesota Wellhead Protection Rule. Additional technical
informationis available from MDH.

The wells included in the WHP plan are listed in Table 1.

Table 1 - Water Supply Well Information

. Casing | Casing Date
Well 10 | Nomber | stass | Diameter | Dept | WEe 20 Constructed/ | Aquiter |y nerap
(inches) | (feet) Reconstrucied ty
1 198644 P 8 60 75 1983 QBAA Vulnerable

Note: 1. Primary (P)Well
2. Quaternary Buried Unconfined Aquifer (i.e., glacial clay, sand and gravel materials)

2. Assessment of the Data Elements

MDH staff met with representatigenf thecity of Cuyunaon October 26, 2010pr a scoping meeting
that identified the data elements requiregtepare Partdf the WHP plan. Tabl2 presents the
assessment of these data elements relative to the present and future implicatiomsngf jpams that
are specified in Minesota Rules, pa4{720.5210.



Table 2- Assessment of Data Elements

Present and Future

Implications

Data Element

Use of the
Well (s)

Delineation
Criteria
Quality and
Quantity of
Well Water

Land and
Groundwater

Use in
DWSMA

Data Source

Precipitation

Geology

Maps and geologic
descriptions

Setterholm (2004), Peterson et. al (2007
MGS, DNR, USGS

Subsurface data

MGS, MDH, DNR

Borehole geophysics

MGS (NoneFound

Surface geophyss

mIZ<Z L

I I
I I

—|I|I| I

City (NoneFound

Maps and soil descriptions

Eroding lands

Water Resources

Watershed units

List of public waters

Shoreland classifications

Wetlands map

Floodplain map

Land Use

Parcel boundaries map

Crow Wing County

Political boundaries map

Crow Wing County City

PLS map

MnGEO

Land use map and inventory

City Records, County

Comprehensive land use ma

Zoning map

N Z|rrr

I o i e e
|

i <Z|rirr

City

Public Utility Services

Transpotation routes and
corridors

Storm/sanitary sewers and
PWS system map

Oil and gas pipelines map

Public drainage systems mayj
or list

Records of well construction,
maintenance, and use

City, CWI, MDH Files

Surface Water Quantity

Stream flow data

Ordinary high water mark
data

Permitted withdrawals

Protected levels/flows

Water use conflicts

Groundwater Quantity

Permitted withdrawals

DNR

Groundwater use conflicts

DNR (NoneFoung




Present and Future
Implications
©_|s |255|ag
Data Element ST 28| @ X% cSc <§f Data Source
5= |8&| 2E2 S8 w
v® EE= S = | C % @ ;
22 |56 S35T(83°3
a ooz |75
Water levels H H H H MDH, City
Surface Water Quality
Stream and lake water qualit
management classification
Monitoring data summary
Groundwater Quality
Monitoring data H H H H MDH
Isotopic data H H H H MDH, DNR
Tracer studies H H H H NoneFound
Contamination site data M M M M MPCA, MDA (NoneFound)
Property audit data from
contamination sites
MPCA and MDA
spills/release reports
Definitions Used for Assessingdata Elements
High (H) - the data element has a direct impac
Moderate (M) - the data element has an indirect or marginal impact
Low (L) - the data element has little if any impact
Shaded- the data element was not required by MDH for preparing the WHP plan

Acronyms used in this report are listed on pageti,@afr t he AGlI ossary of Ter me

3. General Descriptions

3.1 Description of the Water Supply System

Thecity of Cuyunaobtains its drinking water supply froameprimary well Table1l summarzes
information regardingf.

3.2 Description of the Hydrogeologic Setting

The description of the hydrologic setting for the aquifeed to supply drinking water is presented in
Table 3.



Table 3- Description of the Hydrogeologic Setting

Attribute

Descriptor

Data Source

Aquifer Material

Unconsolidated sand and gravel
materals

Cwi

PorosityType andvalue

Primary: 25%

Fetter, 2001

Aquifer Thickness

29 feet (8.84 meters) at Cuyuna Well |
(198644), which is the only well
completed through the entire aquifer
unit in the area, so the full areal exten
throughout the WHPA ignknown.

Geologic cross sections (Figurs
and 5), CWI well log 198644, and
other area well logs in CWI.

Stratigraphic Top
Elevation

The aquifer top can be found between
1,158 and 1,211 feet MSL within the
area, with an elevation of 1,268t
MSL at Cuyuna Well 1 (198644).

Geologic cross sections (Figures
and 5), CWI well log 198644, and
other area well logs in CWI.

Stratigraphic Bottom
Elevation

1,174 feet MSL. Cuyuna Well 1
(198644) is the only well completed
through the entire aquifer unit in the
area, so the full areal extent throughot
the WHPA is unknown.

Geologic cross sections (Figurks
and 5), CWI well log 198644, and
other area well logs in CWI.

Hydraulic Confinement

Confined

Geologic cross sections (Figurks
and 5) and other area wailgs in
CWI.

Transmissivity

Range of Values1,100- 3,500ft?day

A range of transmissivity values w3
used to reflect changes in aquifer
composition as well as uncertaintie
related to the quality of existing
aquifer test datas discussed in the
aqgufer test plan See Tabld for the
reference value.

Hydraulic Conductivity

Range of Values40 - 120ft/day

The rangeof values was obtained
from theabovetransmissivityrange
of values.

Groundwater Flow Field

See Figure 2 Ambient Groundwater
Flow Field

Defined by using static water level
elevations from well records in the
CWI database and documents liste|
in the ASelected
of this report.

Figures 3, 4, and 5 show the distribution of the aquifer and its stratigraphic rettg®mwith adjacent
geologic materialsThey were prepared using well record data that is contained in the CWI database.
The geological maps and studies that were used to further define local hydrogeologic conditions are
providedint he fASel ecd ed RNRedteirem of this report




4. Delineation of the Wellhead Protection Area

4.1 Delineation Criteria

The boundaries of the WHPA for téy of Cuyunaare shown in Figure 1Table 4 describes how the
delineation criteria that are specified undanisotaRules, pard720.5510were addressed.
Table 4 - Description of WHPA Delineation Criteria

Criterion Descriptor How the Criterion was Addressed

There are no known groundwater flow
Flow Boundary None boundaries close enough to the Cuyuna cit)
well to havean impact on the capture area.

Other HighCapacity Wells | No nearby higkcapacity wells exist within
Flow Boundary (Table 6) two miles of the ci]|

Pumping information was obtained from the
DNR, Appropriations Permit PA984 3157,

Daily Volume of See Table 5

Water Pumped and was converted to a daily volume pump
by thewell.
Groundwater Flow _ The model calibration process addressed tf
. See Figure 2 relationship between the calculated versus
Field ,
observed groundwater flow field.
The aquifer test plan was approved on
_ November 15, 201Bnd T was determined
Aquifer from an existing pump test on Cuyuna Wiell

Reference Value: 2,320fiday (198644) and the ci|

Uncertainty regarding aquifer transmigsi

was addressed as described in Section 4.4
The public water supplier selected a 10 yea
time of travel.

Transmissivity(T)

Time of Travel 10 years

Information provided by thcity of Cuyunawasused to identify the maximum volume of water

pumped annually by h e swadll bvgrdhe previous fivgear period, as shown in Talile Also, the

estimated pumping for the next five years is shown. Previous pumping values have been reported to
the DNR as required by thpublic water suppf s Gr oundwat er Ap.A98E3PS7Z i at i o
The maximum daily volume of discharge used as an input parameter in the model was calculated by
dividing the greatest annual pumping volume by 365 days.

Table 5
Annual Volume of Water Discharged from Water Supply Wells
Well Unique 2006 2007 2008 2000 2010 Futur_e Daily Volume
Name No. Pumping (gal/day)
1 198644 2.9 3.0 3.5 2.9 2.9 3.5 9,582.5

(Expressed asillions of gallonsexcept as where indicatedolding indicates greatest annual pumping
volume.)

4.2 Method Used to Delineate the Wellhead Protection Area

The WHPA forthec i t y o f well was deteemined using a combination of two methddse
first involved calculating the groundwater capture zone deterministically using representative aquifer
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parameters that were input into MLAE groundwater modeling code (Strack, 1989). The second
approach used the analytical groundwater flow methoek&@Barnes and Soule, 2002 he resulting
WHPA boundaries are a composite of the capture zones calculated using these two approaches
(Figurel). The input files for both models are available at MDH upon request.



The MLAEM Code was selected because it is a sprantitative method capable of simulating the
influence of vertical infiltration and the pumping influence of multiple kigpacitywells, 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 becaflse

boundaries were directly observed in dril@ogs in he area around thEimarycity well, at keast in

the areas defined by aykar andLO-year time of travel It doeshave somewhalimited capabilities to
address aquifer settings that exhibit variable geologic conditions or variations in the direttien of
groundwater flow field.

A second code, using the analytical groundwater flow method named Oneka (Barnes and Soule, 2003),
was used to assess the probability of impacts that local variations in hydrogeologic conditions may
have on a well capture zan&his 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 s@unsia, finds the

flow field that best fits the network of water level elevations 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 umbéd 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
(10years).

4.3 Results of Model Calibration and Sensitivity Analysis

Model calibration is a pocedure that compares the results of a model based on estimated input values
to measured or known values. This procedure can be used to define model validity over a range of
input values, or it helps determine the level of confidence with which moddikresay be used. As a
matter of practice, groundwater flow models are usually calibrated using water elevation or flux.
However, owing to the relatively limited amount of water elevation data for the Quaternary sand and
gravel aquifer available in the @una area, 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. Bwpat lineswere calculateth the MLAEM Model using equations that

reflected 1)a constant pumping rate, 2)elition of groundwater flow, 3)ydraulic gradient, 4aquifer
thickness, 5) aquifer permeability, and 6) aquifer porosity. As suetgsta simple calculation of the
portion of the aquifer that contributes watesised on the width of the flow field that is affected by

pumping.

The Oneka Modelvas used to support tidLAEM Model results by using an iterative process which
provides the best fit for the ranges of values assigned to its input parameters. HEdlisoheddine the
subset of values for which the delineation resuitse most likely to reflect local hydrogeologic
conditions angdtherefore, provide the best calibration results.

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

1 Thepumping ratalirectly affects the volume of the afgri 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
is based on the resufpsesented in Table 5 and, therefore, is not a variable factor that will
influence the delineation of the WHPA.



1 Thedirection of groundwater flowletermines the orientation of the capture area. Variations in
the direction of groundwater flow will notfatt the size of the capture zone but are important
for defining the areas that are the source of water to the well. The ambient groundwater flow
field that is defined in Figure 2 provides the basis for determining the extent to which each
model run reflets the conceptual understanding of the orientation of the capture area for a well.

1 An hydraulic gradienbf zero produces a circular capture zone, centered on the well. As the
hydraulic gradient increases, the capture zone changes into an elliptpa| with the well
centered on the dowgradient focal point. The hydraulic gradient was determined by using
water level elevations that were taken from wells that have verified locations (Bjgure
Generally, the accuracy of the hydraulic gradient deiteation is directly proportional to the
amount of available data that describes the distribution of hydraulic head in the aquifer.

1 The aquiferthicknesspermeability andporosityinfluence the size and shape of the capture
zone. A decrease in eitheidgkness 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.

4.4 Addressing Model Uncertainty

Using computer models to simulate groundwater flow necessarily involves representing aateohpli
natural system in a simplified manner. Local geologic conditions may vary within the capture area of
the public water supplyvell, but the amount of existing information that is needed to accurately define
this degree of variability is often not akadble for pations of the 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 variatian of inp
parameters for this delineation setting.

The MLAEM Code used as it was in this delineation, has limited capabilities to address these kinds of
uncertainties, other than by using multiple runs in which the following 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 wiMiltA&M Code results

from 1) the model deficiencies mentioned aboveh@)sasitivity of thecode 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 (fayear) pumping rate or an
engineeing estimate of future pumping, whichever is greater (MinnesotasRule
part4720.5510, subpart 4)

2) Ambient Flow Field- A composite of capture zones created from angles of flow that are
10degrees greater and tlégrees lesser than the representatigéeasf ambient flow
(Minnesota Rules, pa#720.5510, subpart 5, B(2).

3) Agquifer Thickness The smaller opehole interval of the well was used rather than a
represetative thickness of the aquifer for the Oneka analysis.

4) Porosity- A range of porosy values was used to address variability in aquifer composition that
may affect the dimensions of the capture zone
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5) Probability Analysis The Oneka Modelvas used to estimate capture zone probability.



Capture areas were developed for a range of gheater flow directions, aquifer permeabilitiesd

times of travel of one and ten years (Figdye As the model code uses constant input values for each
run, several runs were required to include all variations in input parameters.6 Galciements t&
variables used to addregh AEM Model uncertainty.

Table 6 - Model Parameters Used inMLAEM Model Runs

. o Flow . Aquifer
I\\f\;ile File Name %ﬁ%,gaarg)e Tra(nrzgyollzsgv ity Gradient | Angle PO(L?)S'W Thickness Remarks
y y (N of E) ° (meters)
1 Cuyuna_base Base flow
(198641) ixt 36.3 216 0.0@B7 107 25 8.84 direction
1 Cuyuna_minu! Base flow
yuha_minti 36 3 216 0.087 | 97 25 8.84 | direction minus
(198644) 10.txt
10degrees
1 Cuyuna_plus Base flow
(198644) 10.txt 36.3 216 0.0@7 117 25 8.84 direction plus
10degres

OnekaModel- 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. Watevdls that are probably inaccurate were identified using
data from 1Xhe CWI database, and PNR observation well measurements. Only water levels that fit
the flow field (Figure 2) were used for t@mekaanalysis.

The OnekaModel helps to address umtanties related to aquifer parameters as variations of the flow
field. A 10year capture zone probability map (Figujevas generated for tHeuyuna city wellthe
values used for th®@neka Modebare shown in Tablé. TheOnekaresults fit well with he capture

zones calculated from ttddLAEM Code model. The probability map for tBeyuna citywell shows
that uncertainty of the capture zone increases as the distance from the well increases)(Figure

Table 7 - Range of Values Used for th®©neka Model

Hydraulic Thickness Porosity
Well Number File Name Conductivity
(meters) (%)
(meters/day)
1 (198644) Final_Oneka.one 12.21 36.6 8.84 25

5. Delineation of the Drinking Water Supply Management Area
The boundaries of the Drinking Water Supply Managemeea (DWSMA) were defined by the
public water supplier using the following featu(egyure 1)

1 Edge or centerlines of highways, streets,ads;

1 Public Land Survey coordinates; or

1 Propertyparcel boundaries (Crow Wing County, 2009).
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6. Vulnerability Assessments

ThePart Iwellhead protection plan includes the vulnerability assessments foitytted Cuyunawell

and DWSMA. These vulnerability assessments are used to help define potential contamination sources
within the DWSMA and select appropriate aseres for reducing the risk that they present to the

public water supply.

6.1 Assessment of Well Vulnerability

The vulnerability assessment filve well used by theity of Cuyunais listed in Tablel and is based
upon the following conditions:

1) Well corstructiondoes notmeet currenBtate Well Code specifications (Minnesota Rule
part4725)because the well is not grouted through the full length of the gasing

2) The geologic conditions at the well site include a cover ofatdygeologic materialsver the
aquifer that is sufficient to retard or prevent the vertical movement of contaminants;

3) Nitrates have not been detected in water samples from the well; however

4) Tritium was found in a water sample taken May 11, 2011. The concentration3 atititim
units, indicates that the water in the aquifer has been significantly affected by recent recharge.

6.2 Assessment of Drinking Water Supply Management Area Vulnerability

The vulnerability of the drinking water aquifer located within the Cuyuna DWSMs evaluated
primarily on the basis of 1) geologic logs from wells located in and around the DWSMA, and
2)groundwater quality data from the cityds pri m;

A vulnerability rating of moderate is assigned to the DWSMA. EXxisting well lodjsate that the

aquifer is covered by several layers of etah till; the thickness of this materials achieves a low

aquifer sensitivity rating. However, the tritium found in water from Cuyuna Well 1 (198644) indicates
that a significant amount of yogrwater is recharging this well. Therefore, it is prudent to assign a
moderate vulnerability rating to the entire DWSMA, given the available information.
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